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I

INTERESTS, OPPORTUNITY AND MATERIALS

Two strong interests come to expression in this report:  the one in the study of the 
adaptive or ideational behavior of the monkeys and the apes; and the other in adequate 
and permanent provision for the thorough study of all aspects of the lives of these 
animals.  The values of these interests and of the tasks which they have led me to 
undertake are so widely recognized by biologists that I need not pause to justify or 
define them.  I shall, instead, attempt to make a contribution of fact on the score of each
interest.

While recognizing that the task of prospecting for an anthropoid or primate station may 
in its outcome prove incomparably more important for the biological and sociological 
sciences and for human welfare than my experimental study of ideational behavior, I 
give the latter first place in this report, reserving for the concluding section an account of
the situation regarding our knowledge of the monkeys, apes, and other primates, and a 
description of a plan and program for the thorough-going and long continued study of 
these organisms in a permanent station or research institute.

In 1915, a long desired opportunity came to me to devote myself undividedly to tasks 
which I have designated above as “prospecting” for an anthropoid station and 
experimenting with monkeys and apes.  First of all, the interruption of my academic 
duties by sabbatical leave gave me free time.  But in addition to this freedom for 
research, I needed animals and equipment.  These, too, happily, were most 
satisfactorily provided, as I shall now describe.

When in 1913, while already myself engaged in seeking the establishment of an 
anthropoid station, I heard of the founding of such an institution at Orotava, Tenerife, the
Canary Islands, I immediately made inquiries of the founder of the station, Doctor Max 
Rothmann of Berlin, concerning his plans (Rothmann, 1912).[1] As a result of our 
correspondence, I was invited to visit and make use of the facilities of the Orotava 
station and to consider with its founder the possibility of cooeperative work instead of 
the establishing of an American station.  This invitation I gratefully accepted with the 
expectation of spending the greater part of the year 1915 on the island of Tenerife.  But 
the outbreak of the war rendered my plan impracticable, while at the same time 
destroying all reasonable ground for hope of profitable cooeperation with the Germans 
in the study of the anthropoids.  In August, 1915, Doctor Rothmann died.  Presumably, 
the station still exists at Orotava in the interests of certain psychological and 
physiological research.  So far as I know, there are as yet no published reports of 
studies made at this station.  It seems from every point of view desirable that American 
psychologists should, without regard to this initial attempt of the Germans to provide for 
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anthropoid research, further the establishment of a well equipped American station for 
the study not only of the anthropoid apes but of all of the lower primates.
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[Footnote 1:  See bibliography at end of report.]

In the early months of the war while I was making every effort to obtain reliable 
information concerning conditions in the Canary Islands, I received an urgent invitation 
from my friend and former student, Doctor G. V. Hamilton, to make use of his collection 
of animals and laboratory at Montecito, California, during my leave of absence from 
Harvard.  This invitation I most gladly accepted, and in February, 1915, I established 
myself in Santa Barbara, in convenient proximity to Doctor Hamilton’s private laboratory 
where for more than six months I was able to work uninterruptedly under nearly ideal 
conditions.

Doctor Hamilton without reserve placed at my disposal his entire collection of animals, 
laboratory, and equipment, provided innumerable conveniences for my work, and in 
addition, bore the entire expense of my investigation.  I cannot adequately thank him for
his kindness nor make satisfactory acknowledgment here of his generous aid.  Thanks 
to his sympathetic interest and to the courtesy of the McCormick family on whose estate
the laboratory was located, my work was done under wholly delightful conditions, and 
with assistance from Ramon Jimenez and Frank Van Den Bergh, Jr., which was 
invaluable.  The former aided me most intelligently in the care of the animals and the 
construction of apparatus; and the latter, especially, was of very real service in 
connection with many of my experiments.

The collection of animals which Doctor Hamilton placed at my disposal consisted of ten 
monkeys and one orang utan.  The monkeys represented either Pithecus rhesus 
Audebert (Macacus rhesus), Pithecus irus F. Cuvier (Macacus cynomolgos), or the 
hybrid of these two species (Elliot, 1913).  There were two eunuchs, five males, and 
three females.  All were thoroughly acclimated, having lived in Montecito either from 
birth or for several years.  The orang utan was a young specimen of Pongo pygmaeus 
Hoppius obtained from a San Francisco dealer in October, 1914 for my use.  His age at 
that time, as judged by his size and the presence of milk teeth, was not more than five 
years.  So far as I could discover, he was a perfectly normal, healthy, and active 
individual.  On June 10, 1915, his weight was thirty-four pounds, his height thirty-two 
inches, and his chest girt twenty-three inches.  On August 18 of the same year, the 
three measurements were thirty-six and one-half pounds, thirty-three inches, and 
twenty-five inches.

For the major portion of my experimental work, only three of the eleven animals were 
used.  A growing male, P. rhesus monkey, known as Sobke; a mature male, P. irus, 
called Skirrl; and the young orang utan, which had been named Julius.  Plates I and II 
present these three subjects of my experiments in characteristically interesting 
attitudes.  In plate I, figure 1, Julius appears immediately behind the laboratory seated 
on a rock, against a background
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of live oaks.  This figure gives one an excellent idea of the immediate environment of 
the laboratory.  Figure 2 of the same plate is a portrait of Julius taken in the latter part of 
August.  By reason of the heavy growth of hair, he appeared considerably older as well 
as larger at this time than when the photograph for figure 1 was taken.  In plate II, figure
3, Julius is shown in the woods in the attitude of reaching for a banana, while in figure 4 
of the same plate he is represented as walking upright in one of the cages.

Likenesses of Sobke are presented in figures 5 and 6 of plate II.  In the latter of these 
figures he is shown stretching his mouth, apparently yawning but actually preparing for 
an attack on another monkey behind the wire screen.  Figure 7 of this plate indicates 
Skirrl in an interesting attitude of attention and with an obvious lack of self-
consciousness.  The same monkey is represented again in figures 8 and 9 of plate II, 
this time in the act of using hammer and saw.

EXPLANATION OF PLATE II

FIGURE 3.—Orang utan, Julius, reaching for banana.

FIGURE 4.—Julius walking across his cage.

FIGURE 5.—P. rhesus, Sobke.

FIGURE 6.—Sobke stretching his jaws (yawn?) preparatory to a fight.

FIGURE 7.—P. irus, Skirrl.

FIGURE 8.—Skirrl using hammer and nail.

FIGURE 9.—Skirrl using a saw.

All of the animals except the orang utan had been used more or less for experiments on
behavior by Doctor Hamilton, but this prior work in no way interfered with my own 
investigation.  Doctor Hamilton has accumulated a large mass of the most valuable and 
interesting observations on the behavior of monkeys, and he more thoroughly 
understands them than any other observer of whom I have knowledge.  Much to my 
regret and embarrassment in connection with the present report, he has thus far 
published only a small portion of his data (Hamilton, 1911, 1914).  In his most recent 
paper on “A study of sexual tendencies in monkeys and baboons,” he has given 
important information concerning several of the monkeys which I have observed.  For 
the convenience of readers who may make use of both his reports and mine, I am 
designating the animals by the names previously given them by Hamilton.  The 
available and essential information concerning the individuals is presented below.

12



List of animals in collection

Skirrl. Pithecus irus.  Adult male.

Sobke. P. rhesus.  Young adult male.

Gertie. P. irus-rhesus.  Female.  Born November, 1910.

Maud. P. rhesus.  Young adult female.

Jimmy II. P. irus.  Adult male.

Scotty. P. irus (?).  Adult male.

Tiny. P. irus-rhesus.  Female.  Born August, 1913.

Chatters. P. irus.  Adult eunuch.
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Daddy. P. irus.  Adult eunuch.

Mutt. P. irus.  Young adult male.  Born August, 1911.

Julius. Pongo pygmaeus.  Male.  Age, 4 years to 5 years.

When I arrived in Santa Barbara, Doctor Hamilton was about to remodel, or rather 
reconstruct, his animal cages and laboratory.  This gave us opportunity to adapt both to 
the special needs of my experiments.  The laboratory was finally located and built in a 
grove of live oaks.  From the front it is well shown by figure 10 of plate III, and from the 
rear, by figure 11.  Its location was in every way satisfactory for my work, and in 
addition, the spot proved a delightful one in which to spend one’s time.

[Illustration:  FIGURE 12.—Ground plan of Montecito laboratory and cages.  Scale 
1/120

L, laboratory; C, cages; A, experiment room in which multiple-choice apparatus was 
installed; B, E, additional rooms for research; D, store room and shop; Z, large central 
cage communicating with the eight smaller cages 1-8.]

Figure 12 is a ground plan, drawn to scale, of the laboratory and the adjoining cages, 
showing the relations of the several rooms of the laboratory among themselves and to 
the nine cages.  Although the construction was throughout simple, everything was 
convenient and so planned as to expedite my experimental work.  The large room A, 
adjoining the cages, was used exclusively for an experimental study of ideational 
behavior by means of my recently devised multiple-choice method.  Additional, and 
supplementary, experiments were conducted in the large cage Z. Room D served as a 
store-room and work-shop.

The laboratory was forty feet long, twenty-two feet wide, and ten feet to the plate.  Each 
small cage was six, by six, by twelve feet deep, while the large compartment into which 
each of the smaller cages opened was twenty-four feet long, ten feet wide, and twelve 
feet deep.

II

OBSERVATIONAL PROBLEMS AND METHODS

My chief observational task in Montecito was the study of ideational behavior, or of such
adaptive behavior in monkeys and apes as corresponds to the ideational behavior of 
man.  It was my plan to determine, so far as possible in the time at my disposal, the 
existence or absence of ideas and the role which they play in the solution of problems 
by monkeys and apes.  I had in mind the behavioristic form of the perennial questions:  
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Do these animals think, do they reason, and if so, what is the nature of these processes
as indicated by the characteristics of their adaptive behavior?
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My work, although obviously preliminary and incomplete, differs from most of the 
previous studies of the complex behavior of the infrahuman primates in that I relied 
chiefly upon a specially devised method and applied it systematically over a period of 
several months.  The work was intensive and quantitative instead of more or less 
incidental, casual, and qualitative as has usually been the case.  Naturally, during the 
course of my special study of ideational behavior observations were made relative to 
various other aspects of the life of my subjects.  Such, for example, are my notes on the
use of the hands, the instincts, the emotions, and the natural aptitudes of individuals.  It 
is, indeed, impossible to observe any of the primates without noting most interesting 
and illuminating activities.  And although the major portion of my time was spent in hard 
and monotonous work with my experimental apparatus, I found time each day to get 
into intimate touch with the free activities of my subjects and to observe their social 
relations and varied expressions of individuality.  As a result of my close acquaintance 
with this band of primates, I feel more keenly than ever before the necessity of taking 
into account, in connection with all experimental analyses of behavior, the 
temperamental characteristics, experience, and affective peculiarities of individuals.

The light which I have obtained on the general problem of ideation has come, first, 
through a method which I have rather inaptly named the multiple-choice method, and 
second, and more incidentally, through a variety of supplementary methods which are 
described in Section IV of this report.  These supplementary methods are simple tests 
of ideation rather than systematic modes of research.  They differ from my chief method,
among other respects, in that they have been used by various investigators during the 
past ten or fifteen years.  It was not my aim to repeat precisely the observations made 
by others, but instead to verify some of them, and more especially, to throw additional 
light on my main problem and to further the analysis of complex behavior.

What has been referred to as the multiple-choice method was devised by me three 
years ago as a means of obtaining strictly comparable objective data concerning the 
problem-solving ability of various types and conditions of animals.  The method was first
tried with human subjects in the Psychopathic Hospital, Boston, with a crude keyboard 
apparatus which, however, proved wholly satisfactory as a means of demonstrating its 
value.  It has since been applied by means of mechanisms especially adapted to the 
structure and activities of the organisms, to the study of the behavior of the crow, pig, 
rat, and ringdove (Yerkes, 1914; Coburn and Yerkes, 1915; Yerkes and Coburn, 1915).  
The method has also been applied with most gratifying results to the study of the 
characteristics of ideational behavior in human defectives,—children, and adults,—and 
in subjects afflicted with various forms of mental disease.  It is at present being tried out 
as a practical test in connection with vocational guidance and various forms of 
institutional examination, such as psychopathic hospital and court examinations.
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Page 6
As no adequate description of the method has yet been published to which I can here 
refer, it will be necessary to present its salient characteristics along with a description of 
the special form of apparatus which was found suitable for use with monkeys and apes.

The method is so planned as to enable the observer to present to any type or condition 
of organism which he wishes to study any one or all of a series of problems ranging 
from the extremely simple to the complex and difficultly soluble.  All of the problems, 
however, are completely soluble by an organism of excellent ideational ability.  For the 
human subject, the solution of the easiest problem of all requires almost no effort, 
whereas even moderately difficult problems may require many repetitions of effort and 
hours or days of application to the task.  In each case, the solution of the problem 
depends upon the perception of a certain constant relation among a series of objects to 
which the subject is required to attend and respond.  Such relations are, for example, 
secondness from one end of the group, middleness, simple alternation of ends, or 
progressive movement by constant steps from one end of a group to the other.

It is possible to present such relational problems by means of relatively simple reaction-
mechanisms.  In their essential features, all of the several types of multiple-choice 
apparatus designed by the writer and used either by him or by his students and 
assistants are the same.  They consist of a series of precisely similar reaction-devices, 
any one or all of which may be used in connection with a given observation.  These 
reaction-mechanisms are so chosen as to be suited to the structure and action-system 
of the animal to be studied.  For the human being the mechanism consists of a simple 
key and the total apparatus is a bank of keys, with such electrical connections as are 
necessary to enable the observer to obtain satisfactory records of the subject’s 
behavior.  Let us suppose the bank of keys, as was actually the case in my first form of 
apparatus, to consist of twelve separate reaction-mechanisms; and let us suppose, 
further, the constant relation (problem) on the basis of which the subject is required to 
react to be that of middleness.  It is evident that in successive trials or experiments the 
keys must be presented to the subject in odd groups, the possibilities being groups of 3,
5, 7, 9, or 11.  If for a particular observation the experimenter wishes to present the first 
three keys at the left end of the keyboard, he pushes back the remaining nine keys so 
that they cannot be operated and requires the subject to select from the group of three 
keys the one which on being pressed causes a signal to appear.  It is of course the 
clearly understood task of the subject to learn to select the correct key in the group on 
first trial.  This becomes possible only as the subject observes the relation of the key 
which produces the desired effect to the other keys in the group.  On the

17



Page 7

completion of a subject’s reaction to the group of three keys, a group of seven keys at 
the opposite end of the keyboard may, for example, be presented.  Similarly, the subject
is required to discover with the minimum number of trials the correct reaction-
mechanism.  Thus, time after time, the experimenter presents a different group of keys 
so that the subject in no two successive trials is making use of the same portion of the 
keyboard.  It is therefore impossible for him to react to spatial relations in the ordinary 
sense and manner, and unless he can perceive and appropriately respond to the 
particular relation which constitutes the only constant characteristic of the correct 
reaction-mechanism for a particular problem, he cannot solve the problem, or at least 
cannot solve it ideationally and on the basis of a small number of observations or trials.

For the various infrahuman animals whose ideational behavior has been studied by 
means of this method, it has been found eminently satisfactory to use as reaction-
mechanisms a series of similar boxes, each with an entrance and an exit door.  An 
incentive to the selection of the right box in a particular test is supplied by food, a small 
quantity of which is placed in a covered receptacle beyond the exit door of each of the 
boxes.  Each time an animal enters a wrong box, it is punished for its mistake by being 
confined in that box for a certain period, ranging from five seconds to as much as two 
minutes with various individuals or types of organism.  This discourages random, hasty, 
or careless choices.  When the right box is selected, the exit door is immediately raised,
thus uncovering the food, which serves as a reward.  After eating the food thus 
provided, the animal, according to training, returns to the starting point and eagerly 
awaits an opportunity to attempt once more to find the reward which it has learned to 
expect.  With this form of the apparatus, the boxes among which choice may be made 
are indicated by the raising (opening) of the front door.

Since with various birds and mammals the box form of apparatus had proved most 
satisfactory, I planned the primate apparatus along similar lines, aiming simply to adapt 
it to the somewhat different motor equipment and destructive tendencies of the 
monkeys.  I shall now briefly describe this apparatus as it was constructed and used in 
the Montecito laboratory.

EXPLANATION OF PLATE IV

FIGURE 13.—Multiple-choice apparatus, showing observer’s bench
   and writing stand. 
FIGURE 14.—Apparatus as seen from observer’s bench. 
FIGURE 15.—Entrances to multiple-choice boxes as seen from
   the response-compartment. 
FIGURE 16.—Apparatus as seen from the rear, showing exit
   doors, food receptacles, and covers for same.
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The apparatus was built in room A (figure 12), this room having been especially planned
for it with respect to lighting as well as dimensions and approaches.  It was 
unfortunately impossible to obtain photographs showing the whole of the apparatus, but 
it is hoped that the four partial views of plate IV may aid the reader who is unfamiliar 
with previously described similar devices to grasp readily the chief points of 
construction.  In this plate, figure 13 shows the front of the complete apparatus, with the 
alleyway and door by way of which the experimenter could enter.  The investigator’s 
observation-bench and record-table also appear in this figure, together with weighted 
cords used to operate the various doors and the vertically placed levers by means of 
which each pair of doors could be locked.  Figure 14 is the view presented to the 
observer as he stood on the bench or observation stand of figure 13 and looked over 
the entire apparatus.  Three of the entrance doors are shown at the right of this figure 
as raised, whereas the remainder of the nine entrance doors of the apparatus are 
closed.  Figure 15 is a view of the entrance doors from below the wire roof of the 
apparatus.  Again, two of the doors are shown as raised, and three additional ones as 
closed.  The rear of the apparatus appears in figure 16, in which some of the exit doors 
are closed and others open.  In the latter case, the food receptacles appear, and on the 
lower part of the raised doors of the corresponding boxes may be seen metal covers for 
the food receptacles projecting at right angles to the doors, while on the lower edge of 
each door is an iron staple used to receive a sliding bar which could be operated from 
the observer’s bench as a means of locking the doors after they had been closed.  The 
space beyond the exit doors was used as an alleyway for the return of the animals to 
the starting point.

It will be necessary at various points in later descriptions to refer to these several 
figures.  But further description of them will be more readily appreciated after a careful 
examination of the ground plan of the apparatus presented as figure 17 In accordance 
with the labelling of this figure, the experimenter enters the apparatus room through 
doorway 16, passes thence through doorways 17 and 10 to the large cage Z, from 
which he has direct access to the animals and can bring them into the apparatus.  The 
multiple-choice mechanism proper, consisting of nine similar boxes (nine were used 
instead of twelve as a matter of convenience of construction, not because this smaller 
number is otherwise preferable) is labelled F. These boxes are numbered 1 to 9, 
beginning at the left.  This numbering was adhered to in the recording of results 
throughout the investigation.  The other important portions of the apparatus are the 
runway D, from which the subject at the experimenter’s pleasure could be admitted 
through doorway 12 to the large response-chamber E; the alleyways G, H, and I, by 
way of which return to the starting point was possible; the observation bench C, with its 
approach step 13; and the observer’s writing table A.
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In the construction of this large apparatus, it was necessary to make provision for the 
extremely destructive tendencies of monkeys and anthropoid apes,—hence the 
apparent cumbersomeness of certain portions.  It was equally necessary to provide for 
the protection of the observer and the prevention of escape of the subjects by 
completely covering the apparatus and alleyways with a heavy wire netting.

Each of the eighteen doors of the multiple-choice boxes, and in addition doors 11, 12, 
and 15 of the runway D, were operated by the observer from his bench C by means of 
weighted window cords which were carried by pulleys appropriately placed above the 
apparatus.  Each weight was so chosen as to be just sufficient to hold its door in 
position after the experimenter had raised it.  For the convenience of the experimenter 
in the rapid operation of the twenty-one doors, the weights for the doors of runway D 
were painted gray, those for the entrance doors, white, and those for the exit doors, 
black.

In each entrance door, as is shown in figure 15 of plate IV, a window was cut so that the 
experimenter might watch the animal after it had entered a given box, and especially 
note when it left the box after having received its reward.  This window was covered 
with wire netting.  No such windows were necessary in the exit doors, but to them were 
attached heavy galvanized iron flanges which served to cover the food receptacles.  
One of these flanges is labelled o in figure 17.  The food receptacles were provided by 
boring holes in a 2 by 4 inch timber securely nailed to the floor immediately outside of 
the exit doors.  Into these holes aluminum cups fitted snugly, and the iron flanges, when
the doors were closed, fitted so closely over the cups that it was impossible for the 
animals to obtain food from them.

[Illustration:  FIGURE 17.—Ground plan of multiple-choice apparatus in experiment 
room A. Scale 1/60

A, record stand; C, bench for observer; B, step as approach to C; D, alleyway leading to
E, response-compartment; F, one of the nine (1-9) similar multiple-choice boxes; G, H, 
alleyways leading from boxes to starting point at D; I, alleyway used by experimenter as
approach to rear of apparatus; W, W, windows; P, alleyway; Z, large cage; 16, entrance 
to room A; 17, entrance to apparatus and thence via 10 to cages; 18, entrance to 
alleyway 1; 11, 15, entrances to D; 12, entrance to E; 13, entrance door of box 5; 14, 
exit door of box 5; o, cover for food receptacle.]

As originally constructed, no provision was made in the apparatus for locking the 
entrance and exit doors of the several boxes when they were closed.  But as two of the 
subjects after a time learned to open the doors from either outside or inside the boxes, it
became necessary to introduce locking devices which could be operated by the 
experimenter from the observation bench.  This was readily accomplished by cutting 
holes in the floor, which permitted an iron staple, screwed to the lower edge of each 
door, to project through the floor.  Through these staples by means of a lever for each of
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the nine boxes, the observer was able to slide a wooden bar, placed beneath the floor of
the room, thus locking or unlocking either the entrance door, the exit door, or both, in the
case of any one of the nine boxes.
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Since figure 17 is drawn to scale, it will be needless to give more than a few of the 
dimensions of the apparatus.  Each of the boxes was 42 inches long, 18 inches wide, 
and 72 inches deep, inside measurements.  The alleys D, I, and H were 24 inches, and 
G 30 inches wide, by 6 feet deep.  The doors of the several boxes were 18 inches wide,
by 5 feet high, while those in the alleyways were 24 inches wide by 6 feet high.  The 
response-compartment E of figure 17 was 14 feet 4 inches, by 8 feet, by 6 feet in 
depth.  In order that the apparatus might be used with adult human subjects 
conveniently, if such use should prove desirable, the depth throughout was made 6 feet,
and it was therefore possible for the experimenter to walk about erect in it.

The experimental procedure was briefly as follows:  A small quantity of food having 
been placed in each of the food cups and covered by the metal flanges on the exit 
doors, the experimenter raised door 11 of figure 17 and then opened door 10 and the 
door of the cage in which the desired subject was confined.  After the latter, in search of 
food, had entered the runway D, the experimenter lowered door 11 to keep it in this 
runway, and immediately proceeded to set the reaction-mechanisms for an experiment 
(trial).  Let us suppose that the first setting to be tried involved all of the nine boxes.  
Each of the entrance doors would therefore be raised.  Let us further suppose that the 
right door is defined as the middle one of the group.  With the apparatus properly set, 
the experimenter next raises door 12, thus admitting the animal to the response-
compartment E. Any one of the nine boxes may now be entered by it.  But if any except 
number 5, the middle member of the group, be entered, the entrance door is 
immediately lowered and both the exit and entrance doors locked in position so that the 
animal is forced to remain in the box for a stated period, say thirty seconds.  At the 
expiration of this time the entrance door is raised and the animal allowed to retrace its 
steps and make another choice.  When the middle box is chosen, the entrance door is 
lowered and the exit door immediately raised, thus uncovering the food, which the 
animal eats.  As a rule, by my monkeys and ape the reward was eaten in the alleyway G
instead of in the multiple-choice box.  As soon as the food has been eaten, the exit door
is lowered by the experimenter, and the animal returns by way of G and H to runway D, 
where it awaits its next trial.

As rewards, bananas and peanuts were found very satisfactory, and although 
occasionally other foods were supplied in small quantities, they were on the whole less 
constantly desired than the former.

Four problems which had previously been presented to other organisms were in 
precisely the same form presented to the three primates.  These problems may be 
described, briefly, by definition of the right reaction mechanism, thus:  problem 1, the 
first mechanism at the subject’s left; problem 2, the second mechanism at the subject’s 
right (that is, from the end of the series at the subject’s right); problem 3, alternately, the 
first mechanism at the subject’s left and the first at its right; problem 4, the middle 
mechanism of the group.
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It was my intention to present these four problems, in order, to each of the three 
animals, proceeding with them as rapidly as they were solved.  But as it happened, only
one of the three subjects got as far as the fourth problem.  When observations had to be
discontinued, Sobke was well along with the last, or fourth problem; Skirrl was at work 
at the third problem; and Julius had failed to solve the second problem.

For each of the problems, a series of ten different settings of the doors was determined 
upon in advance.  These settings differ from those employed in a similar investigation 
with the pig only in that the numbering of the doors is reversed.  In the present 
apparatus, the boxes as viewed from the front (entrance) are numbered from the left to 
the right end, whereas those of the pig apparatus were numbered from the right end to 
the left end.

Below are presented for each of the several problems (1) the numbers of the settings 
presented in series; (2) the numbers of the doors open; (3) the number of doors open in 
each setting and for the series of ten settings; and (4) the number of the right door.

PROBLEM 1.  First mechanism at left of group

                   Doors No. of No. of
Settings open doors open right door
 1..................1.2.3......................3.......
...........1
 2..................8.9........................2.......
...........8
 3..................3.4.5.6.7..................5.......
...........3
 4..................7.8.9......................3.......
...........7
 5..................2.3.4.5.6..................5.......
...........2
 6..................6.7.8......................3.......
...........6
 7..................5.6.7......................3.......
...........5
 8..................4.5.6.7.8..................5.......
...........4
 9..................7.8.9......................3.......
...........7
10..................1.2.3......................3............
......1
                                              —
                                        Total 35
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PROBLEM 2.  Second mechanism from the right end of group

Doors No. of No. of
Settings open doors open right door
1..................7.8.9......................3.............
.....8
2..................1.2.3.4....................4.............
.....3
3..................2.3.4.5.6.7................6.............
.....6
4..................1.2.3.4.5.6................6.............
.....5
5..................4.5.6.7.8..................5.............
.....7
6..................1.2.3......................3.............
.....2
7..................2.3.4.5....................4.............
.....4
8..................1.2.3.4.5.6.7.8.9..........9.............
.....8
9..................1.2.3.4....................4..................3
10..................3.4.5.6.7.8................6..................7
—
Total 50
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PROBLEM 3.  Alternately the first mechanism at the left and the first at the right end of 
the group

Doors No. of No. of
Settings open doors open right door
1..................5.6.7......................3.............
.....5
2..................5.6.7......................3.............
.....7
3..................1.2.3.4.5.6................6.............
.....1
4..................1.2.3.4.5.6................6.............
.....6
5..................4.5.6.7.8..................5.............
.....4
6..................4.5.6.7.8..................5.............
.....8
7..................2.3.4.5....................4.............
.....2
8..................2.3.4.5....................4.............
.....5
9..................3.4.5.6.7.8.9..............7.............
.....3
10..................3.4.5.6.7.8.9..............7............
......9
—
Total 50

PROBLEM 4.  Middle mechanism of the group

Doors No. of No. of
Settings open doors open right door
1..................2.3.4......................3.............
.....3
2..................5.6.7.8.9..................5.............
.....7
3..................1.2.3.4.5.6.7..............7.............
.....4
4..................7.8.9......................3.............
.....8
5..................4.5.6.7.8..................5.............
.....6
6..................1.2.3.4.5.6.7.8.9..........9.............
.....5
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7..................1.2.3......................3.............
.....2
8..................2.3.4.5.6..................5.............
.....4
9..................3.4.5.6.7.8.9..............7.............
.....6
10..................6.7.8......................3............
......7
—
Total 50

It was found desirable after a problem had been solved to present a new and radically 
different series of settings in order to determine to what extent the subject had learned 
to choose the correct door by memorizing each particular setting.  These supplementary
observations may be known as control experiments, and the settings as supplementary 
settings.  In case of these, as for the original settings, the essential facts are presented 
in tabular arrangement.

Settings for Control Experiments

PROBLEM 1.  First at left end

                   Doors No. of No. of
Settings open doors open right door
 1..................2.3.4......................3.......
...........2
 2..................6.7.8.9....................4.......
...........6
 3..................3.4.5......................3.......
...........3
 4..................4.5.6.7.8.9................6.......
...........4
 5..................6.7.8.9....................4..................6
 6..................1.2.3.4.5..................5..................1
 7..................2.3.4.5.6.7.8..............7..................2
 8..................3.4.5.6.7.8................6..................3
 9..................5.6.7......................3..................5
10..................1.2.3.4.5.6.7.8.9..........9..................1
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PROBLEM 2.  Second from right end

                   Doors No. of No. of
Settings open doors open right door
 1..................5.6.7.8....................4.......
...........7
 2..................2.3.4.5.6..................5.......
...........5
 3..................1.2.3.4.5.6.7.8.9..........9.......
...........8
 4..................5.6.7......................3.......
...........6
 5..................1.2.3.4....................4.......
...........3
 6..................4.5.6......................3.......
...........5
 7..................2.3.4.5....................4.......
...........4
 8..................1.2.3......................3.......
...........2
 9..................1.2.3.4.5.6.7..............7.......
...........6
10..................2.3.4.5.6.7.8.9............8............
......8

PROBLEM 3.  Alternate left and right ends

                   Doors No. of No. of
Settings open doors open right door
 1..................5.6........................2.......
...........5
 2..................5.6........................2.......
...........6
 3..................4.5.6.7.8.9................6.......
...........4
 4..................4.5.6.7.8.9................6.......
...........9
 5..................1.2.3.4.5..................5.......
...........1
 6..................1.2.3.4.5..................5.......
...........5
 7..................2.3.4.5.6.7................6.......
...........2
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 8..................2.3.4.5.6.7................6.......
...........7
 9..................3.4.5.6.7.8................6.......
...........3
10..................3.4.5.6.7.8................6............
......8

PROBLEM 4.  Middle

                   Doors No. of No. of
Settings open doors open right door
 1..................4.5.6.7.8..................5.......
...........6
 2..................1.2.3......................3.......
...........2
 3..................1.2.3.4.5.6.7.8.9..........9.......
...........5
 4..................2.3.4.5.6..................5.......
...........4
 5..................6.7.8......................3.......
...........7
 6..................3.4.5.6.7.8.9..............7.......
...........6
 7..................7.8.9......................3.......
...........8
 8..................1.2.3.4.5.6.7..............7.......
...........4
 9..................2.3.4......................3.......
...........3
10..................3.4.5.6.7..................5............
......5
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It was my aim so far as possible to present to a given subject each day the ten settings 
under a given problem in order, without interruption.  If for any reason the series of 
observations had to be interrupted, it was resumed at the same point subsequently.  
Occasionally it was found desirable or necessary to present only five of the series of ten
settings in succession and then to interrupt observations for an interval of a few minutes
or even several hours.  But as a rule it was possible to present the series of ten 
settings.  All things being considered, it proved more satisfactory to give only ten trials a 
day to each subject.  Frequently twenty and rarely thirty trials were given on the same 
day.  In such cases the series of settings was simply repeated.  The only pause 
between trials was that necessary for resetting the entrance doors and replenishing the 
food which served as a reward for success.

III

RESULTS OF MULTIPLE-CHOICE EXPERIMENTS

1.  Skirrl, Pithecus irus

Problem 1.  First at the Left End

Systematic work with the multiple-choice apparatus and method described in the 
previous section was undertaken early in April with Skirrl, Sobke, and Julius.  The 
results for each of them are now to be presented with such measure of detail as their 
importance seems to justify.

Skirrl had previously been used by Doctor Hamilton in an experimental study of reactive
tendencies.  He proved so remarkably inefficient in the work that Doctor Hamilton was 
led to characterize him as feeble-minded, and to recommend him to me for further study
because of his mental peculiarities.  With me he was from the first frank, aggressive, 
and inclined to be savage.  It was soon possible for me to go into the large cage, Z, with
him and allow him to take food from my hand.  He was without fear of the experimental 
apparatus and it proved relatively easy to accustom him to the routine of the 
experiment.  Throughout the work he was rather slow, inattentive, and erratic.

Beginning on April 7, I sought to acquaint him with the multiple-choice apparatus by 
allowing him to make trips through the several boxes, with the reward of food each 
time.  Thus, for example, with the entrance and exit doors of box 7 raised, the monkey 
was allowed to pass into the reaction-compartment E and thence through box 7 to the 
food cup.  As soon as he had finished eating, he was called back to D by the 
experimenter and, after a few seconds, allowed, similarly, to make a trip by way of one 
of the other boxes.  By reason of this preliminary training he soon came to seek eagerly 
for the reward of food.
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On April 10 the apparatus was painted white in order to increase the lightness and thus 
render it easier for the experimenter to observe the animal’s movements, and when on 
April 12 Skirrl was again introduced to it for further preliminary training, he utterly 
refused to enter the boxes, giving every indication of extreme fear of the white floors 
and even of the sides of the boxes.  Finally, the attempts to induce him to enter the 
boxes had to be given up, and he was returned to his cage unfed.  The following day I 
was equally unsuccessful in either driving or tempting him with food into the apparatus.  
But on April 14 he was so hungry that he was finally lured in by the use of food.  He 
cautiously approached the boxes and attempted to climb through on the sides instead of
walking on the floor.  It was perfectly evident that he had an instinctive or an acquired 
fear of the white surfaces.  As the matter was of prime importance for the success of my
work, I inquired of Doctor Hamilton, and of the men in charge of the cages, for any 
incident which might account for this peculiar behavior, and I learned that some three 
months earlier, while the animal cages were being whitewashed, Skirrl had jumped at 
one of the laborers who was applying a brush to the framework of one of the cages and 
had shaken some lime into his eyes.  He was greatly frightened and enraged.  Evidently
he experienced extreme discomfort, if not acute pain, and there resulted an association 
with whiteness which was quite sufficient to cause him to avoid the freshly painted 
apparatus.

Having obtained an adequate explanation of this monkey’s peculiar behavior, I 
proceeded with my efforts to induce him to work smoothly and rapidly, and on April 15, 
by covering the floor with sawdust, I so diminished the influence of the whiteness as to 
render the preliminary training fairly satisfactory.  At the end of two more days 
everything was going so well that it seemed desirable to begin the regular experiment.

On the morning of April 19, Skirrl was introduced to the apparatus and given his first 
series of ten trials on problem 1.  This problem demanded the selection of the first door 
at the left in any group of open doors.  The procedure was as previously described in 
that the experimenter raised the entrance doors of a certain group of boxes, admitted 
the animal to the reaction-chamber, punished incorrect choices by confining the animal 
for thirty seconds, and rewarded correct choices by raising the exit door and thus 
permitting escape and the obtaining of food.  The trials were given in rapid succession, 
and the total time required for this first series of ten trials was thirty-five minutes.  Skirrl 
worked faithfully throughout this interval and exhibited no marked discouragement.  
When confined in a box he showed uneasiness and dissatisfaction by moving about 
constantly, shaking the doors, and trying to raise them in order to escape.
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For the series of settings used in connection with problem 1, the reader is referred to 
page 18.  In the first setting, the doors numbered 1, 2, and 3, were opened.  As it 
happened, the animal when admitted to the reaction-chamber immediately chose box l. 
Having received the reward of food, he was called back to D, and doors 8 and 9 having 
been raised in preparation for the next trial, he was again admitted to the reaction-
chamber.  This time he quickly chose box 9 and was confined therein for thirty seconds. 
On being released, he chose after an interval of four minutes, box 8, thus completing 
the trial.

As it is highly important, not only in connection with the present description of behavior, 
but also for subsequent comparison of the reactions of different types of organism in 
this experiment, to present the detailed records for each trial, tables have been 
constructed which offer in brief space the essential data for every trial in connection with
a given problem.

Table 1 contains the results for Skirrl in problem 1.  It is constructed as follows:  the date
of a series of trials appears in the first vertical column; the numbers (and number) of the
trials for the series or date appear in column 2; the following ten columns present 
respectively the results of the trials for each of the ten settings.  Each number, in these 
results, designates a box entered.  At the extreme right of the table are three columns 
which indicate, first, the number of trials in which the right box was chosen first, column 
headed R; and second, the number of trials in which at least one incorrect choice 
occurred, column headed W. In the last column, the daily ratio of these first choices 
appears.

Taking the first line of table 1 below the explanatory headings, we note on April 19 ten 
trials, numbered 1 to 10, were given to Skirrl.  In trial 1, with setting 1, he chose 
correctly the first time, and the record is therefore simply 1.  In trial 2, setting 2, he 
incorrectly chose box 9, the first time.  At his next opportunity, he chose box 8, which 
was the right one.  The record therefore reads 9.8.  In trial 3, setting 3, he chose 
incorrectly twice before finally selecting the right box.  The record reads 6.7.3, and so on
throughout the ten trials which constitute a series.  The summary for this series 
indicates three right and seven wrong first choices, that is, three cases in which the right
box was entered first.  The ratio of right to wrong first choices is therefore 1 to 2.33.  
Since the total number of doors open in the ten settings is thirty-five, and since in each 
of the ten settings one door is describable as the right door, the probable ratio, apart 
from the effects of training, of right to wrong first choices is 1 to 2.50.  It is evident, 
therefore, that Skirrl in his first series of trials closely approximated expectation in the 
number of mistakes.

TABLE 1

31



Page 17
Results for Skirrl, P. irus, in Problem 1

= = = = = = = = + = = = = = = = = = = + = = = = = = = = = + = = = = = = = = = + = = = = = =
= = = = = + = = =
= = = = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = =
+ = = = = = = = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = + = = = + = = =
+ = = = = = = = =
|     No.    |    S.1    |    S.2    |     S.3     |      S.4      |     S.5     |     S.6     |     S.7     |      S.8  
|     S.9     |    S.10     |    |    |  R a tio
Dat e     |     of    |          |          |            |              |            |            |            |              |  
|            |  R |  W |    of
|   t r i als   |   1 .2.3   |    8 . 9    |  3 . 4.5.6.7  |     7 .8.9     |  2 . 3.4.5.6  |    6 .7.8    |    5 .6.7    |  
4 . 5.6.7.8   |    7 .8.9    |    1 .2.3    |    |    |  R to  W
--------+ - ---------+ - --------+ - --------+ - ----------+ - -------
-----+ - ----------+ - ----------+ - ----------+ - ------------+ - ----------+ - ----------+ - --+ - --+ - -------
April  |           |          |          |            |              |            |            |            |              |     
|            |    |    |
1 9     |    1-  1 0  |  1        |  9 . 8      |  6 .7.3      |  9 . 7          |  6 . 2        |  7 .8.6      |  { 6.7.7.7   
|  4            |  7          |  2 .3 .3.1    |  3  |  7  |  1 :2.33
|           |          |          |            |              |            |            |  { 6 .5       |              |            
|            |    |    |
|           |          |          |            |              |            |            |            |              |            |  
|    |    |
2 0     |   1 1-  2 0  |  3 . 2.1    |  9 .8      |  5 .3        |  7            |  4 . 2        |  8 .8.6      |  5          |  
8 . 4          |  7          |  3 .1        |  3  |  7  |  1 :2.33
2 1     |   2 1-  3 0  |  3 . 1      |  8        |  3          |  8 .7          |  6 .2        |  6          |  5          |  6 . 4
|  9 .7        |  1          |  5  |  5  |  1 :1.00
2 2     |   3 1-  4 0  |  1        |  9 . 8      |  3          |  7            |  6 .2        |  6          |  6 .7.5      |  
5 . 8.4        |  9 . 8.9.8.7  |  2 . 1        |  4  |  6  |  1 :1.50
2 3     |   4 1-  5 0  |  2 . 3.1    |  8        |  5 .7.3      |  7            |  4 . 2        |  6          |  5          |  
7 . 8.4        |  7          |  3 .1        |  5  |  5  |  1:1.00
2 4     |   5 1-  6 0  |  1        |  8        |  4 .5.7.3    |  9 . 7          |  5 . 6.2      |  6          |  6 .7.5      |  
6 . 4          |  8 . 9.7      |  1          |  4  |  6  |  1:1.50
2 6     |   6 1-  7 0  |  1        |  8        |  6 .7.4.7.3  |  7            |  4 . 5.6.2    |  6          |  5          |  
8 . 4          |  7          |  3 .2.3.1    |  6  |  4  |  1:   .67
2 7     |   7 1-  8 0  |  3 . 1      |  8        |  3          |  9 .7          |  4 .6 .2      |  7 .6        |  6 . 5        |  
5 . 8.4        |  7          |  1          |  4  |  6  |  1 :1.50
2 8     |   8 1-  9 0  |  2 . 3.1    |  8        |  3          |  7            |  4 .5 .6.2    |  6          |  5          |  
5 . 8.4        |  7          |  1          |  7  |  3  |  1 :   .43
2 9     |   9 1- 1 0 0  |  1        |  8        |  3          |  9 .7          |  6 .2        |  6          |  5          |  4    
|  7          |  1          |  8  |  2  |  1 :   .25
3 0     |  1 0 1- 1 1 0  |  1        |  8        |  4 .3        |  7            |  5 . 6.2      |  6          |  5          |  4  
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|  7          |  2 . 3.1      |  7  |  3  |  1 :   .43
M ay   |           |          |          |            |              |            |            |            |              |     
|            |    |    |
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1     |  1 1 1- 1 2 0  |  2 . 3.2.1  |  8        |  3          |  7            |  2          |  6          |  5          |  4    
|  7          |  1          |  9  |  1  |  1 :   .11
3     |  1 2 1- 1 3 0  |  1        |  8        |  5 .6.3      |  7            |  4 .5 .2      |  6          |  5          |  4   
|  7          |  1          |  8  |  2  |  1 :   .25
4  a n d  5  |  1 3 1- 1 4 0  |  3 . 2.1    |  8[1]    |  3          |  7            |  2          |  6          |  5         
|  4            |  7          |  1          |  9  |  1  |  1:   .11
5     |  1 4 1- 1 5 0  |  1        |  8        |  4 .3        |  7            |  2          |  6          |  5          |  4      
|  7          |  1          |  9  |  1  |  1 :   .11
--------+ - ---------+ - --------+ - --------+ - ----------+ - -------
-----+ - ----------+ - ----------+ - ----------+ - ------------+ - ----------+ - ----------+ - --+ - --+ - -------
|           |          |          |            |              |            |            |   2 . 3.4.5   |              |           
|  1 .2.3.4.5  |    |    |
|           |   2 .3 .4   |  6 . 7.8.9  |    3 . 4.5    |  4 .5.6.7.8.9  |   6 . 7.8.9   |  1 . 2.3.4.5  |    6 .7.8    |
3 . 4.5.6.7.8  |    5 . 6.7    |   6 .7.8.9   |    |    |
|           + - --------+ - --------+ - ----------+ - ------------+ - -
---------+ - ----------+ - ----------+ - ------------+ - ----------+ - ----------+ - --+ - --+ - -------
6     |    1-  1 0  |  2        |  6        |  3          |  4            |  6          |  3 .2.1      |  6 . 2        |   
5 . 6.7.8.3   |  5          |  6 .1        |  6  |  4  |  1:   .67
= = = = = = = = + = = = = = = = = = = + = = = = = = = = = + = = = = = = = = = + = = = = = =
= = = = = + = = = = = = = =
= = = = = + = = = = = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = + = = = =
= = = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = + = = = + = = = + = = = =
= = = =

[Footnote 1:  End of series on May 4.]

By reading downward in any particular column of results, one obtains a description of 
the changes in the animal’s reaction to a particular setting of the doors.  Thus, for 
instance, in the case of setting 1, which was presented to the animal in trials numbered 
1, 11, 21, and so on to 141, it is clear from the records that no definite improvement 
occurred.  But oddly enough, in the case of setting 10, which presented the same group 
of open doors, almost all of the reactions are right in the lower half of the column.  For 
setting 2, it is evident that mistakes soon disappeared.

Comparison of the data of table 1 indicates that the number of correct first choices is 
inversely proportional to the number of doors in use, while the number of choices made 
in a given trial is directly proportional to the number of doors in use.

During the first week of work on this problem, Skirrl improved markedly.  His 
performance was somewhat irregular and unpredictable, but on the whole the 
experiment seemed fairly satisfactory.  Cold, cloudy, or rainy days tended to diminish 
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steadiness and to increase the number of mistakes.  Similarly, absence of hunger was 
unfavorable to continuous effort to find the right box.
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The period of confinement, as punishment for wrong choices, was increased from thirty 
seconds to sixty seconds on April 26.  But there is no satisfactory evidence that this 
favored the solution of the problem.  Work on May 4 was interrupted by a severe storm, 
the noise of which so distracted the monkey that he ceased to work.  Consequently, 
observations were interrupted on the completion of trial 132, and on May 5, the series 
was begun with setting 3.  On this date, eighteen trials were given in succession, and in 
only one of them did a mistake occur.  Since the ten trials numbered 133 to 142 were 
correct, Skirrl was considered to have solved problem 1, and systematic training was 
discontinued.

On the following day, as a measure of the extent to which the animal had learned to 
select the first door at the left no matter what its position or the number of doors in the 
group presented, a control series was given in which the settings differed from the 
regular series of settings.  These supplementary settings are presented at the bottom of
table 1 together with the records of reaction in ten trials.

Since in only six of these ten control settings was the first choice correct, it is scarcely 
fair to insist that the animal was reacting on the basis of an ideational solution of the 
problem.  Rather, it would seem that he had learned to react to particular settings.  A 
careful study of all of the data of response, together with notes on the varied behavior of
the animal during the experiments, justifies the statement that Skirrl’s solution of 
problem 1 was incomplete and unreliable.  It was highly dependent upon the particular 
situation, or even the particular door at the left end of the group, and slightly if at all 
dependent upon anything comparable to the human idea of first at the left of the group.

This particular series of observations has been described and discussed in some detail 
in order to make the chief points of method clear.  It will be needless, hereafter, to refer 
explicitly to many of the characteristics of reaction or to the important points in the 
construction of tables which have been mentioned.

A graphic representation of Skirrl’s learning process in problem 1 is presented in figure 
18.  The irregularities are most striking, and fairly indicate the erraticness of the animal.  
The curve is based upon the data in next to the last column of table 1, that is, the 
column presenting the errors or wrong first choices in each series of trials.

Unquestionably, the form of such a curve of learning should be considered in 
connection with the method or methods of selecting the right box employed by the 
animal during the course of experimentation.  It appears from an analysis of the 
behavior of Skirrl in problem 1 that there developed a single definite and persistent 
method, namely, that of going to one box in the group, and in case it happened to be a 
wrong one, of choosing, on emergence from it, the next toward

36



Page 20

the right end of the group, and so on down the line.  Having reached the extreme right 
end, the tendency was to follow the side of the reaction-chamber around to the opposite
end and to enter the first box at the left end of the group, which was, of course, the right 
one.  This method appears, with certain slight variations, in approximately ninety per 
cent of the trials which involved incorrect choices.  Thus, in the case of trials 121 to 130,
of which eight exhibit right first choices, the remaining two exhibit the method described 
above except that the final member at the right end of the group was in each case 
omitted.

[Illustration:  FIGURE 18.—Error curves of learning for the solution of problem 1 (first 
box at left end).]

On the whole, Skirrl’s behavior in connection with this problem appears to indicate a low
order of intelligence.  He persisted in such stupid acts as that of turning, after 
emergence from the right box, toward the right and passing into the blind alley I, instead
of toward the left, through G and H, to D. In contrast with the other animals, he spent 
much time before the closed doors of the boxes, instead of going directly to the open 
doors, some one of which marked the box in which the reward of food could be 
obtained.  It is, moreover, obvious that his responses, as they appear in table 1, are 
extremely different from those of a human being who is capable of bringing the idea of 
first at the left end to bear upon the problem in question.

Problem 2.  Second from the Right End

Following the series of control trials of problem 1 given to Skirrl on May 6, a period of 
four days was allowed during which the animal was merely fed in the boxes each day.  
This was done in order that he should partially lose the effects of his previous training to
choose the first box at the left before being presented with the second problem, the 
second box from the right.

On May 11 regular experimentation was begun with problem 2.  Naturally the situation 
presented unusual difficulties to the monkey because of his previously acquired habit, 
and on the first day it was possible to give only five trials, in all except the first of which 
Skirrl had to be aided by the experimenter to find the right box.  He persistently, as 
appears in the first line of records of table 2, entered the first box at the left.  The series 
was continued on May 13, but with very unsatisfactory results, since he apparently had 
been greatly discouraged by the unusual difficulties previously met.  Only four trials 
could be given, and in these the showing made was very poor.  It is noteworthy, 
however, that in trials 6, 7, and 8, May 13, there was no marked tendency to choose the
first box at the left.  Thus quickly had the force of the previous habit been broken.
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For problem 2, the total number of open doors in the ten settings is fifty, as appears 
from the data on page 18, and as ten of these fifty open doors may be defined as right 
ones, the expected ratio of right to wrong first choices in the absence of previous 
training is 1 to 4.  The actual ratio for the first series given in problem 2 is 1 to 8, while in
the second series it is 0 to 10.
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On the morning of May 13, work was interrupted in the ninth trial by what seemed at the
moment a peculiarly unfortunate accident, but in the light of later developments, an 
incident most fruitful of valuable results.

Skirrl, in trial 9, directly entered box 1.  Since this was not the right box, he was 
punished by being confined in it for ten seconds.  While in the box he howled and when 
the entrance door was raised for him to retrace his steps, he came out with a rush, 
showing extreme excitement and either rage or fear, I could not be sure which.  At 
intervals he uttered loud cries, which I am now able to identify as cries of alarm.  
Repeatedly he went to the open door of box 1 and peered in, or peered down through 
the hole in the floor which received the staple on the door.  He refused to enter any one 
of the open boxes and continued, at intervals of every half minute or so, his cries.  For 
thirty minutes I waited, hoping to be able to induce him to complete the series of trials, 
but in vain.  Although it was obvious that he was eager to escape from the apparatus, 
he would not enter any of the boxes even when the exit doors were raised.  Instead, he 
gnawed at the door (12 in fig. 17) to the alleyway D and attempted to force his way 
through, instead of taking the easy and clear route to the alleys, through one of the 
boxes.  His behavior was most surprising and puzzling.  Finally, I gave up the attempt to
complete the series and returned him to his cage by way of the entrance door to the 
response-compartment E.

I then entered the apparatus to seek some explanation of the animal’s behavior, and my
search was rewarded by the finding of two sharp pointed nails which protruded for an 
inch or more in the middle of the floor of box 1.  My assistant, who had been charged 
with the task of installing the locks for the several doors, had used nails instead of 
screws for attaching staples underneath the floor and had neglected to clinch the nails.  
Skirrl, in the dim light of the box, doubtless stepped upon one of the nails and inflicted a 
painful, although not serious, injury upon himself.  It was impossible for him to see 
clearly the source of his injury.  He was greatly frightened and expressed the emotion 
most vigorously.  His behavior strongly suggested a superstitious dread of some unseen
danger.  It may be that the instinctive fear of snakes, so strong in monkeys, was partly 
responsible for his response.

The first result of this accident was that more than two weeks were lost, for it was 
impossible, during the next few days, to induce the animal to enter any of the multiple-
choice boxes voluntarily.  From May 14 to May 24, I labored daily to overcome his newly
acquired fear.  The usual procedure was to coax him through one box after another by 
standing at the exit door with some tempting morsel of food.  After several days of this 
treatment, he again trusted himself to the boxes, although very circumspectly and only 
when both entrance and exit doors were raised.  Not until May 24 was it possible to 
resume regular experimentation, and on that day it was found necessary to indicate the 
right box by raising the exit door slightly and then immediately lowering it.  Trials in 
which this form of aid was given are indicated in table 2 by a star following the last 
choice.
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Gradually, Skirrl regained his confidence in the apparatus and began to work more 
naturally.  For a long time he would not stand punishment, and it was necessary for the 
experimenter to be very careful in locking the doors, since the sound of the bar sliding 
beneath the floor often frightened and caused him to quit work.  Day after day the 
tendency to peer through the holes in the floor at the entrance to the boxes rendered it 
clear that the animal feared some danger from beneath the floor.  This behavior was so 
persistent that much time was wasted in the experiments.

On the last day of May, punishment by confinement for ten seconds in wrong boxes was
introduced, but since this tended to discourage the monkey, there was substituted for it 
on June 1 the punishment of forcing him to work his way out of each wrong box by 
raising the entrance door which had been closed behind him.  This he could fairly 
readily do, and his stay in a box rarely measured more than ten seconds.

As a variation in the mode of procedure, confinement for thirty seconds was tried on 
June 5, but it worked unsatisfactorily and had to be abandoned.  During this series, the 
animal was startled by the sound from one of the sliding bars under the floor, and in the 
sixth trial he refused to work.

As improvement was very slow, varied modes of rewarding and punishing the animal 
were tried in the hope of discovering a means of facilitating the work.  Among the former
are the use of banana, grapes, peanuts, and other eagerly sought foods in varying 
quantities, and in the latter are included periods of confinement ranging from ten 
seconds to sixty seconds.  In the end, confinement of about thirty seconds, combined 
with a small quantity of food which was much to the monkey’s taste, gave most 
favorable results.

All this time Skirrl’s attention to the task in hand was seldom good.  He was easily 
diverted and even when extremely hungry, often stopped work in the middle of an early 
trial, yawned repeatedly and finally sat down to wait for release from the apparatus.

The results obtained during the long continued trials with this animal in problem 2 are 
presented in table 2, which differs from the previously described table, first, in that 
several of the trials are followed by an asterisk to indicate that aid was given by the 
experimenter, and second, in that two additional columns, headed, respectively, R and 
W, are presented.  These give the right and wrong first choices for each day, whereas 
the two columns preceding them give the same data for each series of ten trials.  
Similarly, the ratio of right to wrong choices is presented for each day in table 2, instead 
of for each series of ten trials as in table 1.
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From the results of table 2, several peculiarly interesting facts appear.  In the first place 
the influence of the habit of choosing the first box at the left disappears with surprising 
suddenness, and in the second place, there are remarkable contrasts in the results for 
different settings as they appear in their respective vertical columns.  Thus, in the case 
of setting 1, after the first trial mistakes became relatively infrequent, whereas in setting 
6, which involved the same number of doors, mistakes continued to be the rule until 
nearly a thousand trials had been given.  The most likely explanation of this difference is
that for some reason the animal avoided box 9.

The reactive tendencies, or better, the methods of reaction which manifested 
themselves during this long series of observations may be described as follows:  (a) 
choice of the first box at the left; (b) random choice with tendency to choose first, a box 
near the middle of the group; (c) choice of first box at the right followed by the one next 
to it on the left; (d) direct choice of the right box.

TABLE 2

Results for Skirrl, P. irus, in Problem 2

= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = =
= = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = =
= = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = =
= = = = = = = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = =
= =
|     No.     |      S.1       |      S.2       |      S.3       |      S.4       |      S.5       |      S.6       |     
S.7       |      S.8       |      S.9       |      S.10      |    |    |    |    |  R a tio
Dat e   |     of     |               |               |               |               |               |               |         
|   1 .2 .3.4.5    |               |               |  R |  W |  R |  W |    of
|   t r i als    |     7 . 8.9      |    1 . 2.3.4     |  2 . 3.4.5.6.7   |  1 .2 .3.4.5.6   |   4 .5 .6.7.8    |     
1 . 2.3      |    2 . 3.4.5     |    6 .7.8.9     |    1 . 2.3.4     |  3 . 4.5.6.7.8   |    |    |    |    |  R to  W
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
M ay   |            |               |               |               |               |               |               |          
|               |               |               |    |    |    |    |
1 1& 1 3   |     1-   9  |  7 . 7.9.7.8     |  { 1 .2.2.1.4.1  |  { 2 .3.2.3.2.5  |  { 4 .6.1.4.1.1  |  
4 . 4.7         |  3 .1.2         |  4             |  4 .1.8         |  1             |               |  1  |  8  |  1  |  8  |  
1 :   8 . 00
|            |               |  { 2 .1.2.1.3    |  { 2.3.2.5.6    |  { 2 .6.1.6.5    |               |               |  
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
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|               |               |    |    |    |    |
2 4    |    1 1-  2 0  |  8*[1]        |  2 .4.3*       |  4 .5.6*       |  2 .2.5*       |  5 .6.6.7*     |  
3 . 1.2         |  { 5.2.3.5.3.2  |  4 . 6.8*       |  4 .4.3*       |  5 .5.6.7*     |  0  | 1 0  |  0  | 1 0  |  
0 :10.00
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|            |               |               |               |               |               |               |  { 3.5.2.4*   
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 5    |    2 1-  3 0  |  8*           |  4 .4 .3*       |  5 . 6           |  { 6 .6.2.3.4    |  6 .7           |  2     
|  4             |  5 .6.3.8       |  4 . 4.3         |  6 . 4.6.8.7     |  2  |  8  |  2  |  8  |  1 :   4 . 00
|            |               |               |               |  { 6 .6.5*      |               |               |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 6    |    3 1-  4 0  |  8             |  4 . 3           |  6             |  4 . 5           |  6 . 7           |  3 . 2          
|  5 .4           |  5 .8           |  4 .3           |  5 .3 .8.7       |  2  |  8  |  2  |  8  |  1 :   4 .0 0
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 7    |    4 1-  5 0  |  8             |  4 . 4.3         |  6             |  5             |  6 . 8.6.8.7     |  3 .3.3.2
|  5 .4           |  { 6 .5.4.3      |  4 .3           |  5 .4.8.7       |  3  |  7  |  3  |  7  |  1 :   2 . 33
|            |               |               |               |               |               |               |               |  
{ 2 .1.5.8      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 8    |    5 1-  6 0  |  8             |  4 . 4.3         |  7 .6           |  5             |  5 .6.7         |  3 .3.3.2  
|  4             |  { 5 .4.3        |  4 . 3           |  { 5 .4.3.3.4.5  |  3  |  7  |  3  |  7  |  1:   2 .33
|            |               |               |               |               |               |               |               |  
{ 3 .6.8        |               |  { 6 .4.3.5.7    |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 9    |    6 1-  7 0  |  8             |  4 . 3           |  6             |  6 . 6.5         |  7             |  3 . 3.3.2    
|  5 .4           |  7 .6.4.7.6.8   |  4 .3           |  7             |  4  |  6  |  4  |  6  |  1 :   1 .5 0
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
3 1    |    7 1-  8 0  |  8             |  4 . 4.4.3       |  6             |  6 .5           |  6 .8.7         |  3 .2       
|  5 .4           |  { 6 .7.6.4.3    |  4 .3           |  6 .7           |  2  |  8  |  2  |  8  |  1 :   4 . 00
Jun e   |            |               |               |               |               |               |               |          
|  { 2 .6.3.7.8    |               |               |    |    |    |    |
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|            |               |               |               |               |  { 6 .8.6.5.4    |               |              
|               |               |               |    |    |    |    |
1    |    8 1-  9 0  |  8             |  4 .3           |  6             |  5             |  { 6 .5.6.5.8    |  3 .1.3.2   
|  5 .4           |  8             |  4 .3           |  7             |  5  |  5  |    |    |
|            |               |               |               |               |  { 5 .4.6.4.7    |               |              
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |    9 1- 1 0 0  |  9 .7 .8         |  4 . 2.4.3       |  7 .5.6         |  5             |  6 .8.7         |  
3 . 3.1.2       |  5 .3.4         |  8             |  4 .3           |  6 .8.7         |  2  |  8  |  7  | 1 3  |  1:   1 .86
2    |   1 0 1- 1 1 0  |  8             |  4 . 3           |  6             |  5             |  7             |  3 .2           |
5 . 4           |  7 . 8           |  4 . 3           |  6 .8.6.5.7     |  4  |  6  |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   1 1 1- 1 2 0  |  8             |  4 .3           |  7 . 3.5.7.6     |  { 6 .2.3.6.4    |  7             |  3 . 2   
|  { 5 .2.3.5.3.2  |  9 .6.4.7.8     |  { 4 .1.2        |  6 .8.7         |  2  |  8  |  6  | 1 4  |  1:   2 .33
|            |               |               |               |  { 3 .6.2.5      |               |               |  
{ 3 .5.2.3.4    |               |  { 4 .2.3        |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |  { 6.8.6.3      |    |    |    |    |
3    |   1 2 1- 1 3 0  |  8             |  4 . 4.3         |  6             |  5             |  6 . 7           |  3 . 2          
|  { 5 .3.2.3      |  8             |  4 . 2.3         |  { 5.4.5.8.8    |  4  |  6  |    |    |
|            |               |               |               |               |               |               |  { 5.2.5.4      
|               |               |  { 6 .3.8.7      |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   1 3 1- 1 4 0  |  8             |  4 .3           |  5 . 7.3.2.6     |  4 .5           |  5 .7           |  1 .3.2   
|  5 .3.4         |  6 .7 .8         |  4 . 2.1.3       |  7             |  2  |  8  |  6  | 1 4  |  1 :   2 . 33
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
4    |   1 4 1- 1 5 0  |  8             |  4 . 3           |  7 . 6           |  6 . 5           |  7             |  2             
|  { 5 .3.2.3      |  6 . 8           |  4 .1.3         |  5 .6.7         |  3  |  7  |    |    |
|            |               |               |               |               |               |               |  { 5.5.4        |
|               |               |    |    |    |    |
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   1 5 1- 1 6 0  |  8             |  4 .3           |  6             |  5             |  6 .7           |  2             |
4             |  5 . 6.7.8       |  4 .3           |  5 .6.8.7       |  5  |  5  |  8  | 1 2  |  1:   1 .50
5    |   1 6 1- 1 7 0  |  8             |  4 . 3           |  7 . 6           |  6 . 5           |  6 .8.7         |  3 .2        
|  5 .3.2.3.5.4   |  8             |  4 .3           |  6 .7           |  2  |  8  |    |    |
"   |   1 7 1- 1 7 6  |  8             |  2 .4 .3         |  7 . 6           |  6 . 5*         |  8 . 7           |  3 . 2*     
|               |               |               |               |  1  |  5  |  3  | 1 3  |  1 :   4 . 33
7    |   1 7 7- 1 8 0  |               |               |               |               |               |               |  5 .4   
|  8             |  4 .4.3         |  8 .7           |  1  |  3  |    |    |
"   |   1 8 1- 1 9 0  |  8             |  4 .3           |  7 . 6           |  6 . 5           |  7             |  3 . 2          
|  5 .3.2.5.4     |  8             |  4 . 3           |  7             |  4  |  6  |  5  |  9  |  1:   1 .80
8    |   1 9 1- 2 0 0  |  8             |  4 . 3           |  7 . 6           |  6 . 5           |  8 .7           |  3 .2         
|  5 .4           |  8             |  4 .3           |  8 .7           |  2  |  8  |    |    |
"   |   2 0 1- 2 1 0  |  8             |  4 .3           |  6             |  6 .4 .6.5       |  8 .7           |  3 .2        
|  5 .4           |  8             |  4 .3           |  7             |  4  |  6  |  6  | 1 4  |  1 :   2 . 33
9    |   2 1 1- 2 2 0  |  8             |  4 . 3           |  7 . 6           |  6 . 5           |  8 .7           |  3 .2         
|  5 .4           |  8             |  4 .3           |  8 .6.7         |  2  |  8  |    |    |
"   |   2 2 1- 2 3 0  |  9 . 8           |  4 . 3           |  7 . 6           |  6 . 5           |  6 .7           |  3 .2        
|  5 .4           |  7 .6.8         |  4 . 3           |  7             |  1  |  9  |  3  | 1 7  |  1:   5 .67
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 0    |   2 3 1- 2 4 0  |  8             |  4 .3           |  7 .6           |  6 .5           |  6 .7           |  3 .2       
|  5 .4           |  { 3 .2.3.2.4.3  |  4 .3           |  7             |  2  |  8  |  2  |  8  |  1 :   4 . 00
|            |               |               |               |               |               |               |               |  
{ 2 .5.4.7.8    |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 1    |   2 4 1- 2 5 0  |  8             |  4 .3           |  7 .6           |  6 .6.5         |  8 .7           |  3 .2      
|  5 .4           |  8             |  4 .3           |  8 .7           |  2  |  8  |  2  |  8  |  1 :   4 . 00
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |               1 2    |   2 5 1- 2 6 0  |  8             |  4 .3           |  
6             |  6 . 5           |  6 . 7           |  3 . 3.2         |  5 .4           |  { 7 .6.7.7      |  3             |  
3 . 7*         |  3  |  7  |  3  |  7  |  1:   2 .33
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|            |               |               |               |               |               |               |               |  
{ 6 .9.8*      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |               1 4    |   2 6 1- 2 7 0  |  8             |  3             |  
6             |  6 . 5           |  7             |  3 . 2           |  5 . 4           |  { 5 .3.4.3      |  3             |  
{ 3 .3.3.3.4    |  5  |  5  |  5  |  5  |  1 :   1 . 00
|            |               |               |               |               |               |               |               |  
{ 9 .8*        |               |  { 4 .6.4.7*    |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |               1 5    |   2 7 1- 2 8 0  |  7 .9.8         |  4 .2.3        
|  3 .4.3.7.6     |  6 . 5           |  8 .7           |  3 .2           |  5 .4           |  8             |  4 .3           |
8 . 7           |  1  |  9  |    |    |
"   |   2 8 1- 2 9 0  |  8             |  4 .3           |  7 . 6           |  6 . 5           |  7             |  3 . 2          
|  5 .4           |  7 .8           |  4 .3           |  7             |  3  |  7  |  4  | 1 6  |  1:   4 .00
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                    |            |               |               |             
|               |               |               |               |  { 4 .3.2.3      |               |               |    |    |    
|    |
1 6    |   2 9 1- 3 0 0  |  7 .8           |  { 4 .4.4        |  6             |  6 .5           |  7             |  3 .3 .2   
|  5 .4           |  { 6 .5.4.3      |  4 .3           |  6 .7           |  2  |  8  |    |    |
|            |               |  { 4 .4.3        |               |               |               |               |               |
{ 5 .6.7.8      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                "   |   3 0 1- 3 1 0  |  8             |  4 . 4.3         |  
7 . 6           |  6 . 5           |  7             |  3 . 3.2         |  5 .5.4         |  { 7 .6.5.4.6    |  4 .3           
|  7             |  3  |  7  |  5  | 1 5  |  1 :   3 . 00
|            |               |               |               |               |               |               |               |  
{ 5 .7.9.8      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |               1 7    |   3 1 1- 3 2 0  |  7 .8           |  4 .3           |
7 . 6           |  6 . 6.5         |  7             |  3 .2           |  5 .4           |  7 .6.7.6.7.8   |  4 . 3           |
7             |  2  |  8  |    |    |
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"   |   3 2 1- 3 3 0  |  8             |  4 .3           |  7 . 6           |  6 . 5           |  8 . 7           |  3 . 2         
|  5 .4           |  8             |  4 .3           |  6 .7           |  2  |  8  |  4  | 1 6  |  1:   4 .00
1 8    |   3 3 1- 3 4 0  |  7 .7.8         |  4 .3           |  6             |  6 .5           |  7             |  3 .2       
|  5 .4           |  8             |  4 .3           |  7             |  4  |  6  |    |    |
"   |   3 4 1- 3 5 0  |  8             |  4 .3           |  7 . 6           |  6 . 6.5         |  8 .7           |  3 .2        
|  5 .4           |  8             |  4 .3           |  7             |  3  |  7  |  7  | 1 3  |  1 :   1 . 86
1 9    |   3 5 1- 3 6 0  |  8             |  4 .3           |  7 .6           |  6 .5           |  6 .5.6.5.7     |  3 . 2    
|  5 .4           |  8             |  4 .3           |  7             |  3  |  7  |    |    |
"   |   3 6 1- 3 7 0  |  8             |  4 .3           |  7 . 6           |  6 . 4.3.6.5     |  7             |  3 .2       
|  5 .4           |  9 .8           |  4 .3           |  7             |  3  |  7  |  6  | 1 4  |  1:   2 .33
2 1    |   3 7 1- 3 8 0  |  8             |  4 .3           |  7 .6           |  6 .5           |  7             |  3 .2        
|  5 .4           |  7 .8           |  4 .3           |  8 .7           |  2  |  8  |    |    |
"   |   3 8 1- 3 9 0  |  8             |  4 .3           |  7 . 6           |  6 . 5           |  7             |  3 . 2          
|  5 .4           |  8             |  4 .3           |  7             |  4  |  6  |  6  | 1 4  |  1 :   2 . 33
2 2    |   3 9 1- 4 0 0  |  8             |  4 .3           |  7 .6           |  6 .5           |  6 .5.4.6.7     |  
3 . 3.3.2       |  5 .4           |  6 .7.8         |  4 .4 .3         |  7             |  2  |  8  |    |    |
"   |   4 0 1- 4 1 0  |  8             |  3             |  7 .6           |  6 .5           |  8 . 7           |  2             
|  5 .4           |  6 .7.7.8       |  3             |  7             |  5  |  5  |  7  | 1 3  |  1:   1 .86
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |               2 3    |   4 1 1- 4 2 0  |  8             |  4 .4.3         |
7 . 6           |  6 . 5           |  8 . 7           |  3 .2           |  5 .4           |  { 7 .6.7.6      |  4 . 3           |  
7             |  2  |  8  |  2  |  8  |  1:   4 .00
|            |               |               |               |               |               |               |               |  
{ 6 .7.8        |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |               2 4    |   4 2 1- 4 3 0  |  8             |  4 .3           |  
6             |  6 . 5           |  7             |  3 . 2           |  5 . 4           |  8             |  3             |  7      
|  6  |  4  |    |    |
"   |   4 3 1- 4 4 0  |  8             |  3             |  7 .6           |  6 .5           |  7             |  3 .3 .2        
|  5 .4           |  8             |  4 .3           |  7             |  5  |  5  | 1 1  |  9  |  1 :   0 . 82
2 5    |   4 4 1- 4 5 0  |  7 .8           |  4 .4.3         |  7 .6           |  6 .5           |  6 . 5.7         |  3 . 3.2
|  5 .5.4         |  7 .8           |  4 . 3           |  7             |  1  |  9  |  1  |  9  |  1:   9 .00
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2 6    |   4 5 1- 4 6 0  |  7 .8           |  4 .3           |  7 .6           |  6 .5           |  7             |  3 .2       
|  5 .4           |  8             |  4 .3           |  7             |  3  |  7  |    |    |
"   |   4 6 1- 4 7 0  |  8             |  4 .3           |  7 . 6           |  6 . 5           |  7             |  3 . 2          
|  5 .4           |  8             |  4 .3           |  8 .7           |  3  |  7  |  6  | 1 4  |  1:   2 .33
2 8    |   4 7 1- 4 8 0  |  8             |  4 .4.3         |  7 .6           |  6 .5           |  7             |  3 .2       
|  5 .4           |  9 .8           |  3             |  8 .7           |  3  |  7  |  3  |  7  |  1 :   2 . 33
2 9    |   4 8 1- 4 9 0  |  8             |  4 .3           |  7 .7.6         |  6 .5           |  7             |  3 .2       
|  5 .4           |  8             |  4 .3           |  8 .7           |  3  |  7  |  3  |  7  |  1 :   2 . 33
3 0    |   4 9 1- 5 0 0  |  7 .9.8         |  4 .3           |  7 .6           |  6 .5           |  7             |  3 .2      
|  5 .4           |  8             |  4 .3           |  7             |  3  |  7  |    |    |
"   |   5 0 1- 5 1 0  |  8             |  4 .3           |  7 . 6           |  6 . 5           |  8 . 7           |  3 . 2         
|  5 .4           |  8             |  4 .4.3         |  8 .7           |  2  |  8  |  5  | 1 5  |  1:   3 .00
July  |            |               |               |               |               |               |               |            
|               |               |               |    |    |    |    |
1    |   5 1 1- 5 2 0  |  8             |  4 . 3           |  7 . 6           |  6 . 5           |  7             |  3 . 2          
|  5 .4           |  8             |  4 .3           |  7             |  4  |  6  |  4  |  6  |  1 :   1 . 50
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                2    |   5 2 1- 5 3 0  |  8             |  4 . 3           |  
7 . 6           |  6 . 5           |  7             |  3 . 2           |  5 . 4           |  { 7.6.5.6.5    |  4 . 4.3         |
7             |  3  |  7  |    |    |
|            |               |               |               |               |               |               |               |  
{ 6 .5.6.8      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                "   |   5 3 1- 5 4 0  |  8             |  4 . 3           |  
7 . 6           |  6 . 5           |  7             |  3 . 2           |  5 . 4           |  8             |  4 . 3           |  7    
|  4  |  6  |  7  | 1 3  |  1 :   1 . 86
3    |   5 4 1- 5 5 0  |  7 . 8           |  4 . 4.3         |  6             |  6 .5           |  7             |  3 .2         
|  5 .4           |  8             |  4 .3           |  5 .5.7         |  3  |  7  |    |    |
"   |   5 5 1- 5 6 0  |  7 . 8           |  4 . 3           |  6             |  6 . 5           |  7             |  3 . 2          
|  5 .4           |  8             |  3             |  7             |  5  |  5  |  8  | 1 2  |  1 :   1 . 50
5    |   5 6 1- 5 7 0  |  7 . 7.8         |  4 .3           |  6             |  6 .5           |  6 .7           |  3 .3.2     
|  5 .4           |  8             |  4 .3           |  7             |  3  |  7  |    |    |
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"   |   5 7 1- 5 8 0  |  8             |  4 .3           |  6             |  6 .5           |  7             |  3 .2           
|  5 .4           |  7 .8           |  4 .3           |  7             |  4  |  6  |  7  | 1 3  |  1:   1 .86
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                    |            |               |               |             
|               |  { 6.5.4.6.5    |               |               |               |               |               |    |    |   
|    |
6    |   5 8 1- 5 9 0  |  7 . 8           |  4 . 3           |  7 .6           |  6 .6.5         |  { 5 .4.5.4.4    |  2      
|  3 .4           |  6 .5.4.3.7.8   |  3             |  7             |  3  |  7  |  3  |  7  |  1 :   2 .3 3
|            |               |               |               |               |  { 6 .5.6.5.8.7  |               |             
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                7    |   5 9 1- 6 0 0  |  8             |  4 . 3           |  
6             |  6 . 5           |  7             |  3 . 2           |  5 . 4           |  7 . 8           |  4 . 3           |  8 .7
|  3  |  7  |    |    |
"   |   6 0 1- 6 1 0  |  7 . 8           |  4 . 3           |  7 . 6           |  6 . 5           |  8 .7           |  3 .2        
|  5 .4           |  8             |  4 .3           |  8 .7           |  1  |  9  |  4  | 1 6  |  1:   4 .00
8    |   6 1 1- 6 2 0  |  8             |  4 . 3           |  7 . 6           |  6 . 5           |  8 .7           |  3 .2         
|  5 .4           |  8             |  4 .3           |  8 .7           |  2  |  8  |    |    |
"   |   6 2 1- 6 3 0  |  8             |  4 .3           |  7 . 6           |  6 . 5           |  8 . 7           |  3 . 2         
|  5 .4           |  9 .8           |  4 .3           |  8 .7           |  1  |  9  |    |    |
"   |   6 3 1- 6 4 0  |  8             |  4 .4 .3         |  7 . 7.6         |  6 .5           |  8 .7           |  3 .2       
|  4             |  8             |  4 .3           |  8 .7           |  3  |  7  |  6  | 2 4  |  1 :   4 . 00
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                9    |   6 4 1- 6 5 0  |  7 . 8           |  4 .3           |  
7 . 6           |  6 . 5           |  6 . 7           |  3 .2           |  { 3.2.5.3      |  7 . 6.5.4.8     |  3             
|  8 .7           |  1  |  9  |  1  |  9  |  1 :   9 . 00
|            |               |               |               |               |               |               |  { 2.5.4        |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                    |            |               |               |             
|               |               |               |               |  { 6 .5.4.3.7    |               |               |    |    |   
|    |
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1 0    |   6 5 1- 6 6 0  |  7 .8           |  4 .3           |  6             |  6 .5           |  7             |  3 .2        
|  5 .4           |  { 6 .5.4.7.6    |  4 .3           |  7             |  3  |  7  |    |    |
|            |               |               |               |               |               |               |               |  
{ 5 .4.8        |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |               1 0    |   6 6 1- 6 7 0  |  8             |  3             |  
7 . 6           |  5             |  7             |  3 . 2           |  5 . 4           |  8             |  3             |  8 . 7   
|  6  |  4  |  9  | 1 1  |  1 :   1 . 22
1 2    |   6 7 1- 6 8 0  |  7 .8           |  3             |  6             |  6 .5           |  7             |  3 .2         
|  5 .4           |  6 .5.4.7.8     |  4 .3           |  8 .7           |  3  |  7  |  3  |  7  |  1 :   2 .3 3
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |               1 3    |   6 8 1- 6 9 0  |  8             |  3             |  
7 . 6           |  6 . 5           |  { 6 .5.4        |  3 .2           |  4             |  6 .7.8         |  3             |  
{ 6 .5.4.5      |  4  |  6  |    |    |
|            |               |               |               |               |  { 6 .5.7        |               |               |
|               |  { 6.5.8.7      |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                "   |   6 9 1- 7 0 0  |  8             |  3             |  6  
|  5             |  7             |  3 .2           |  5 .4           |  8             |  3             |  7             |  8  |  
2  | 1 2  |  8  |  1:   0 .67
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |               1 4    |   7 0 1- 7 1 0  |  8             |  3             |  
7 . 6           |  6 . 5           |  { 6 .5.4.5      |  2             |  3 .5.4         |  8             |  3             |  7
|  6  |  4  |    |    |
|            |               |               |               |               |  { 4 .6.8.7      |               |               
|               |               |               |    |    |    |    |
"   |   7 1 1- 7 2 0  |  8             |  3             |  6             |  5             |  7             |  2             |  
5 . 4           |  6 . 5.4.8       |  3             |  6 .5.7         |  7  |  3  | 1 3  |  7  |  1 :   0 .54
1 5    |   7 2 1- 7 3 0  |  7 .8           |  3             |  6             |  6 .5           |  7             |  3 .2         
|  5 .4           |  8             |  4 .3           |  7             |  5  |  5  |    |    |
"   |   7 3 1- 7 4 0  |  8             |  3             |  7 .6           |  6 .5           |  7             |  3 .2           
|  5 .4           |  8             |  3             |  7             |  6  |  4  | 1 1  |  9  |  1 :   0 . 82

50



Page 32

1 6    |   7 4 1- 7 5 0  |  7 .8           |  3             |  6             |  6 .5           |  7             |  3 .2         
|  4             |  8             |  3             |  7             |  7  |  3  |    |    |
"   |   7 5 1- 7 6 0  |  7 . 8           |  3             |  7 . 6           |  6 . 5           |  7             |  2             
|  4             |  7 .8           |  4 .3           |  7             |  5  |  5  | 1 2  |  8  |  1 :   0 . 67
1 7    |   7 6 1- 7 7 0  |  8             |  4 .3           |  6             |  5             |  8 .7           |  3 .2         
|  5 .4           |  8             |  4             |  7             |  6  |  4  |    |    |
"   |   7 7 1- 7 8 0  |  8             |  2 .2 .3         |  7 . 6           |  6 . 5           |  7             |  3 . 2         
|  5 .4           |  7 .8           |  4 .3           |  7             |  3  |  7  |  9  | 1 1  |  1:   1 .22
1 9    |   7 8 1- 7 9 0  |  8             |  3             |  7 .6           |  5             |  7             |  3 . 2          
|  3 .4           |  7 .6.5.8       |  3             |  7             |  6  |  4  |    |    |
"   |   7 9 1- 8 0 0  |  7 . 8           |  3             |  6             |  5             |  7             |  2             |  
5 . 4           |  8             |  3             |  6 . 5.6.7       |  7  |  3  |    |    |
"   |   8 0 1- 8 1 0  |  8             |  2 .3           |  6             |  5             |  6 .5 .7         |  2             
|  5 .4           |  8             |  3             |  7             |  7  |  3  | 2 0  | 1 0  |  1 :   0 . 50
2 0    |   8 1 1- 8 2 0  |  7 .8           |  3             |  7 .6           |  5             |  7             |  3 .3.2      
|  5 .4           |  8             |  2 .2.3         |  7             |  5  |  5  |    |    |
"   |   8 2 1- 8 3 0  |  8             |  3             |  6             |  6 .5           |  7             |  3 .2           |
4             |  8             |  2 .3           |  8 . 7           |  6  |  4  | 1 1  |  9  |  1 :   0 .8 2
2 1    |   8 3 1- 8 4 0  |  8             |  3             |  5 .4.5.6       |  5             |  7             |  2           
|  4             |  6 .7.8         |  3             |  8 .7           |  7  |  3  |    |    |
"   |   8 4 1- 8 5 0  |  8             |  3             |  7 .6           |  5             |  7             |  3 .2           |
3 . 2.4         |  8             |  3             |  7             |  7  |  3  | 1 4  |  6  |  1 :   0 .4 3
2 2    |   8 5 1- 8 6 0  |  8             |  4 .3           |  6             |  5             |  7             |  3 . 2          
|  3 .5.4         |  8             |  3             |  8 .7           |  6  |  4  |    |    |
"   |   8 6 1- 8 7 0  |  7 . 8           |  4 . 3           |  7 . 6           |  6 . 5           |  8 .7           |  3 .2        
|  4             |  8             |  3             |  8 .7           |  3  |  7  |    |    |
"   |   8 7 1- 8 8 0  |  8             |  4 .3           |  7 . 6           |  6 . 5           |  8 . 7           |  3 . 2         
|  5 .4           |  8             |  4 .3           |  8 .7           |  2  |  8  | 1 1  | 1 9  |  1:   1 .73
2 3    |   8 8 1- 8 9 0  |  8             |  3             |  7 .6           |  6 .5           |  8 .7           |  3 .2        
|  5 .4           |  8             |  3             |  8 .7           |  4  |  6  |    |    |
"   |   8 9 1- 9 0 0  |  8             |  3             |  7 .6           |  6 .5           |  7             |  3 .3 .2        
|  5 .4           |  8             |  4 .3           |  7             |  5  |  5  |  9  | 1 1  |  1 :   1 . 22
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2 4    |   9 0 1- 9 1 0  |  8             |  4 .3           |  7 .6           |  6 .5           |  7             |  3 .2        
|  5 .4           |  8             |  3             |  8 .7           |  4  |  6  |    |    |
"   |   9 1 1- 9 2 0  |  8             |  3             |  7 .6           |  5             |  7             |  3 .2           |
5 . 4           |  8             |  3             |  7             |  7  |  3  | 1 1  |  9  |  1:   0 .82
2 6    |   9 2 1- 9 3 0  |  7 .8           |  3             |  7 .6           |  5             |  7             |  3 .2         
|  5 .4           |  8             |  2 .2.3         |  8 .7           |  4  |  6  |    |    |
"   |   9 3 1- 9 4 0  |  8             |  3             |  7 .6           |  6 .5           |  8 . 7           |  3 . 2          
|  5 .5.4         |  8             |  4 .3           |  8 .7           |  3  |  7  |  7  | 1 3  |  1:   1 .86
2 7    |   9 4 1- 9 5 0  |  8             |  3             |  6             |  6 . 5           |  7             |  3 . 2          
|  5 .4           |  8             |  3             |  7             |  7  |  3  |  7  |  3  |  1 :   0 .4 3
2 8    |   9 5 1- 9 6 0  |  8             |  3             |  7 .6           |  6 .5           |  5 .4.7         |  2          
|  5 .5.4         |  8             |  3             |  7             |  6  |  4  |  6  |  4  |  1 :   0 . 67
2 9    |   9 6 1- 9 7 0  |  8             |  3             |  7 .6           |  5             |  8 .7           |  2            
|  4             |  8             |  3             |  7             |  8  |  2  |  8  |  2  |  1 :   0 .2 5
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |               3 0    |   9 7 1- 9 8 0  |  8             |  3             |  
4 . 3.2.6       |  5             |  { 6.5.4.6      |  2             |  5 .5 .4         |  8             |  3             |  
7             |  7  |  3  |  7  |  3  |  1:   0 .43
|            |               |               |               |               |  { 6 .5.7        |               |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |               3 1    |   9 8 1- 9 9 0  |  8             |  3             |  
6             |  6 . 5           |  8 . 7           |  2             |  4             |  8             |  3             |  7       
|  8  |  2  |  8  |  2  |  1 :   0 . 25
Augus t  |            |               |               |               |               |               |               |       
|               |               |               |    |    |    |    |
2    |   9 9 1-1 0 0 0  |  8             |  3             |  7 . 6           |  5             |  7             |  2             |
{ 2 .3.5.3      |  7 .6.8         |  3             |  7             |  7  |  3  |  7  |  3  |  1 :   0 . 43
|            |               |               |               |               |               |               |  { 2.3.3.4      
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                3    |  1 0 0 1-1 0 1 0  |  8             |  3             |  
7 . 6           |  5             |  7             |  2             |  4             |  7 .6 .5.6.7.8   |  3             |  
5 . 4.3.4.3.7   |  7  |  3  |    |    |
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"   |  1 0 1 1-1 0 2 0  |  8             |  2 . 3           |  5 .6           |  3 .2.3.6.5     |  7             |  2        
|  5 .4           |  9 .8           |  2 .1 .3         |  7             |  4  |  6  | 1 1  |  9  |  1:   0 .82
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                4    |  1 0 2 1-1 0 3 0  |  7 .8           |  3             |
5 . 4.3.7.6     |  6 .5           |  { 6 .5.6        |  3 . 2           |  5 . 4           |  8             |  { 2 .2.4.2    
|  8 .7           |  2  |  8  |    |    |
|            |               |               |               |               |  { 5 .6.7        |               |               |
|  { 4 .2.3        |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                "   |  1 0 3 1-1 0 4 0  |  7 .8           |  3             |  
6             |  6 . 4.3.6.5     |  7             |  2             |  3 .5.4         |  8             |  2 .3           |  
8 . 7           |  5  |  5  |  7  | 1 3  |  1 :   1 .8 6
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                5    |  1 0 4 1-1 0 5 0  |  8             |  3             |  
6             |  2 . 3.2.6.5     |  8 .7           |  2             |  4             |  8             |  2 .2.4.3       |  
{ 8 .8.6.8.4    |  6  |  4  |  6  |  4  |  1 :   0 . 67
|            |               |               |               |               |               |               |               |     
|               |  { 6.5.8.7      |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                6    |  1 0 5 1-1 0 6 0  |  8             |  3             |  
6             |  4 . 2.6.5       |  7             |  3 .2           |  5 .4           |  8             |  3             |  8 .7
|  6  |  4  |  6  |  4  |  1 :   0 . 67
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                7    |  1 0 6 1-1 0 7 0  |  8             |  3             |  
5 . 4.3.6       |  4 .5           |  { 6 .5.6.5      |  2             |  4             |  8             |  3             |  7
|  7  |  3  |  7  |  3  |  1 :   0 . 43
|            |               |               |               |               |  { 4 .8.7        |               |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                9    |  1 0 7 1-1 0 8 0  |  8             |  3             |  
6             |  5             |  7             |  2             |  4             |  8             |  3             |  7         
| 1 0  |  0  | 1 0  |  0  |  1:   0 .00
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--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |   1 .2.3.4.5    |               |               |               |               
|               |    1 .2.3.4     |    2 . 3.4.5     |    |    |    |    |
|            |    5 . 6.7.8     |   2 .3.4.5.6    |    6 . 7.8.9     |     5 .6 .7      |     1 . 2.3.4    |     4 .5.6   
|    2 . 3.4.5     |     1 .2.3      |     5 .6 .7      |    6 .7 .8.9     |    |    |    |    |
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
1 0    |     1-  1 0  |  6 . 5.7         |  3 . 2.6.5       |  8             |  6             |  2 .4.3         |  5          
|  5 .4           |  2             |  7 .5.2.7.6     |  8             |  5  |  5  |  5  |  5  |  1:   1 .00
1 1    |    1 1-  2 0  |  7             |  3 . 6.5         |  8             |  6             |  3             |  6 . 5           
|  4             |  3 .2           |  7 .6           |  8             |  6  |  4  |  6  |  4  |  1 :   0 . 67
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |                    |            |               |               |             
|               |               |               |  { 3 .2.3.5.3    |               |               |               |    |    |   
|    |
1 2    |    2 1-  3 0  |  7             |  2 . 2.6.5       |  7 .8           |  6             |  3             |  5            
|  { 2 .5.3.2      |  2             |  6             |  8             |  7  |  3  |  7  |  3  |  1:   0 .43
|            |               |               |               |               |               |               |  { 5.3.2.5      
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |  { 2.5.5.4      
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = =
= = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = =
= = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = = = =

[Footnote 1:  First choices correct by reason of aid from the experimenter are not 
counted as correct (R) in the summary.]

[Footnote *:  Aided by experimenter.]

The method of choosing the first box at the right end and then the one next to it 
developed in the case of all except two of the ten settings.  The time of appearance is 
worth noting.  In setting 1, it failed to appear; in setting 2, it developed early,—after 
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about one hundred trials; in setting 3, after about one hundred and fifty trials; in setting 
4, after about one hundred and fifty trials; in setting 5, after about one hundred and 
seventy trials; in setting 6, after about one hundred trials; in setting 7, after about fifty 
trials; in setting 8, it never developed; in setting 9, after about fifty trials; and in setting 
10, it developed very late,—after about four hundred and seventy trials.
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This method of reaction, although inadequate, proved remarkably persistent, and it is 
doubtful whether it had been wholly overcome at the conclusion of the experiment.  In 
the case of the series of trials given on June 8, numbered 191 to 200, the method used 
was either that of the first at the right and then the next, or direct choice of the right box.

Throughout the trials with this problem, the end boxes, numbers 1 and 9, were avoided. 
This is at least partially explained by the fact that they never existed, and obviously 
never could appear, in problem 2, as right boxes.  In trials 601 to 610, given on July 7, 
there occurred partial return to the formerly established method of choosing the first 
door at the right.  This relapse was characteristic of what happened during the many 
days which intervened between the definite appearance of this habit and the final 
solution of the problem.

Especially in connection with such relapses, Skirrl showed extreme fatigue or ennui and
often would refuse to work and simply sit before the open doors yawning.  This 
happened even when he was extremely hungry and evidently eager enough for food.

From July 12 on the hunger motive was increased by feeding the monkey only in the 
apparatus and by so regulating the amount of food given in each trial that he should 
obtain barely enough to keep him in good physical condition.  An increase in the number
of correct choices promptly resulted, and continued until on July 14 the ratio of choices 
was 1 to .54.  It appeared from these data that a relatively small number of choices, say 
not more than ten a day, the rewards in connection with which supplied the only food 
received by the animal, yielded most favorable results.

On July 16, the period of confinement in wrong boxes was increased to sixty seconds, 
and it was so continued for a number of days.  But in the end, it became clear that the 
period of thirty seconds, combined with a liberal reward in the shape of desired food and
a single series of ten trials per day, was most satisfactory.  The detailed data of table 2 
indicate that at this time Skirrl was making his choices by memory of the particular 
setting.

Skirrl, on July 17 was evidently hungry and eager to locate food, but seemingly unable 
to select the right box.  In trial 5 (765th) of the series, he was punished by confinement 
in box 8.  When the doors were unlocked in order that the entrance door might be raised
to release him, the lock-bar, sliding under the floor, made a slight grating noise, and the 
instant the entrance door was opened, he jumped out excitedly. He made no outcry, but 
as soon as he was out of the box, sat down, and taking up his right hind foot, examined 
it for a few seconds. Having apparently assured himself that nothing serious had 
happened, he went on unconcernedly about his task.  The presumption is that the 
sound of the lock-bar, associated as it was with his painful experience in
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box 1, revived the strongly affective experience of stepping on the nail.  Psychologically 
described, the sound induced an imaginal complex equivalent to the earlier painful 
experience.  The behavior seems to the writer a most important bit of evidence of 
imagery in the monkey.  Finally, on August 9, after ten hundred and seventy trials, Skirrl 
succeeded in choosing correctly in the ten trials of a series, and he was therefore 
considered to have solved the problem of the second door from the right end of the 
group.

On the following day, he was given a control series with the settings which are 
presented on page 19 and also at the bottom of table 2.  In this series he chose 
correctly five times,—in other words, as often correctly as incorrectly.  An analysis of the
choices indicates, however, that two of the five correct choices were made in box 8, 
which, as it happened, had proved a peculiarly easy one for him throughout the training,
since from the first he tended to avoid door 9.  Consequently, it is only fair to conclude, 
from the results for this control series and for those given on August 11 and 12, that the 
animal chose not on the basis of anything remotely resembling a general idea of 
secondness from the right end, but instead on the basis of gradually acquired modes of 
reaction to the particular settings.  This conclusion is strengthened by the fact that he 
had failed to learn to react appropriately and readily to most of the settings of the 
regular series.

The curve which represents the course of the learning process in this problem is 
presented in figure 19.  For this and all other curves which involve more than a single 
series of observations a day, the method of construction was as follows:  The first series
for each day of training is indicated on the curve by a dot, while the second or third 
series on a given day, although space is allowed for them, are not so indicated.  
Consequently, the form of the curve is determined chiefly by the first series per day.  
The extreme irregularities of this curve are most interesting and puzzling, as are also 
the variations in the daily ratios of right to wrong first choices.  Three times in the course
of the training, this ratio rose to 1 to 9, or higher.  The causes for such extreme 
variations are not easily enumerated, but a few of the most obvious contributory causes 
are variations in the weather, especially cloudiness or fogginess, which rendered the 
apparatus dark; variations in the degree of hunger or eagerness for food; differences in 
the activities of the animals in the cages outside of the laboratory (sometimes they were
noisy and distracted the subject), and finally, differences in the physical fitness and 
attitude of the animal from day to day.

The more or less incidental behavior in connection with this experiment more strongly 
than the statistical results of the work on problem 2 indicate the existence of imagery.  
That ideas played a part in the solution of the problem is probable, but at best they 
functioned very ineffectively.  The small number of methods used in the selection of the 
right box, and the slight variations from the chief method, that of choosing the first box 
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at the right end and then the one next to it, apparently justify Doctor Hamilton’s 
characterization of this monkey as defective.
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[Illustration:  FIGURE 19.—Error curves of learning for the solution of problem 2 
(second box from right end).]

Problem 3.  Alternately First at Left and First at Right

Following the control series given in connection with problem 1, an interval of rest 
lasting from August 12 to August 19 was allowed in order that Skirrl might in part at least
lose the effects of his training and regain his customary interest in the apparatus by 
being allowed to obtain food easily instead of by dint of hard labor,—labor which was 
harder by far, apparently, than physical activity because it demanded of the animal 
certain mental processes which were either lacking or but imperfectly functional.  The 
difficultness of the daily tasks appears to be reliably indicated by the tendency to yawn.

Systematic work on problem 3, which has been defined as alternately the first door at 
the left and the first door at the right of the group, was begun August 19, and for nine 
days a single series of ten trials per day was given.  Work then had to cease because of
the experimenter’s return to Cambridge.

The results of the work on this problem demand but brief analysis and comment.  The 
expected ratio of one right to four wrong choices per series appears (see table 3) for the
first series of trials, and this in spite of the fact that Skirrl had been trained for several 
weeks to choose the second door from the right end.  One would ordinarily have 
predicted a much larger number of incorrect choices.  The right choices were due to the 
monkey’s strong tendency to go first to the first door at the right and thence to the one 
next to it.  Indeed in the series given on August 24; this method was followed without 
variation.  In other words, in every one of the ten trials Skirrl entered first the box at the 
extreme right end of the group.  This necessarily resulted in as many right as wrong first
choices.  Consequently, the ratio reads 1 to 1.  But the method was not adhered to, and 
at no time either before or after that date did he succeed in equalling this achievement.  
There was, as a matter of fact, no steady improvement, and so far as one may judge 
from the records which were obtained, the course of events in the solution of this 
problem would have been similar to those in problem 2.

TABLE 3

Results for Skirrl, P. irus, in Problem 3

========+===========+==============+==============+======
========+==============+==============+==============+============
==+==============+==============+==============+===+===+===+===+==
======
 Date | No. of | S.1 | S.2 | S.3 | S.4 | S.5 | S.6 | S.7 | S.8 | S.9 | S.10 | R | W | R | W |
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Ratio of
        | trials | 5.6.7 | 5.6.7 | 1.2.3.4.5.6 | 1.2.3.4.5.6 | 4.5.6.7.8 | 4.5.6.7.8 | 2.3.4.5
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| 2.3.4.5 | 3.4.5.6.7.8.9| 3.4.5.6.7.8.9| | | | |R to W
________|___________|______________|______________|_________
_____|______________|______________|______________|______________|
______________|______________|______________|___|___|___|___|________
August | | | | | | | | | | | | | | | |
        | | | | {6.5.4.6 | | | | | | | {8.7.6.5 | | | | |
  19 | 1- 10 | 7.5 | 6.7 | {3.2.6.4 | 5.3.6 | {7.8.7.6 | 8 | 4.3.5.4.5.2 | 5 | 9.8.7.6.4.3 | {4.5.8.7 
| 2 | 8 | 2 | 8 | 1:4.00
        | | | | {3.6.1* | | {8.6.4 | | | | | {6.5.9* | | | | |
        | | | | | | | | | | | | | | | |
        | | | | {5.4.6.5 | | {8.7.6.7 | | | | | | | | | |
  20 | 11- 20 | 7.6.5 | {6.5.6.5 | {4.6.5.3 | 5.3.2.4.6 | {7.5.8.8 | 8 | 5.4.3.2 | 4.5 | 8.7.6.5.4.3 
| {8.7.6.8.3 | 1 | 9 | 1 | 9 | 1:9.00
        | | | {7 | {2.5.1* | | {7.6.4* | | | | | {7.6.4.3.9 | | | | |
        | | | | | | | | | | | | | | | |
        | | | | {6.2.5.6 | | | | {5.3.5.4 | | | | | | | |
  21 | 21- 30 | 7.6.7.6.5 | 7 | {5.3.6.5 | 2.5.5.6 | 8.6.5.4 | 8 | {3.5.3.5 | 5 | {9.8.7.6 | 8.9 | 3 | 
7 | 3 | 7 | 1:2.33
        | | | | {4.3.1* | | | | {4.3.2* | | {5.4.3 | | | | | |
        | | | | | | | | | | | | | | | |
        | | | | | | | | | | | | | | | |
  23 | 31- 40 | 7.6.5 |
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6.5.7 | {6.4.3.2 | 3.2.6 | 8.7.6.4 | 8 | 5.4.5.3.2 | 5.2 | 8.7.3 | 9 | 2 | 8 | 2 | 8 | 1:4.00
        | | | | {5.6.2.1 | | | | | | | | | | | |
        | | | | | | | | | | | | | | | |
        | | | | | | | | | | | | | | | |
  24 | 41- 50 | 7.6.5 | 7 | {6.2.5 | 6 | {8.7.8.7 | 8 | 5.3.2 | 5 | {9.8.7.6 | 9 | 5 | 5 | 5 | 5 | 
1:1.00
        | | | | {4.3.1 | | {5.7.5.4 | | | | {5.4.3 | | | | | |
        | | | | | | | | | | | | | | | |
        | | | | | | | | | | | {8.7.3.6 | | | | |
  25 | 51- 60 | 7.6.5 | 6.5.7 | 5.2.1 | 6 | 8.5.4 | 8 | 2 | 2.5 | 9.8.7.4.3 | {8.7.5.3 | 3 | 7 | 3 | 7 |
1:2.33
        | | | | | | | | | | | {8.7.9* | | | | |
        | | | | | | | | | | | | | | | |
        | | | | | | | | | | | | | | | |
  26 | 61- 70 | 7.6.5 | 6.5.7 | 1 | 2.1.6 | 8.7.6.4 | 8 | 2 | 3.2.5 | 9.8.7.5.3 | {3.6.8.3 | 3 | 7 | 3 
| 7 | 1:2.33
        | | | | | | | | | | | {4.7.9 | | | | |
        | | | | | | | | | | | | | | | |
        | | | | | | | | | | | {8.6.3.3
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| | | | |
  27 | 71- 80 | 7.6.5 | 7 | 2.1 | 1.5.6 | 8.7.6.4 | 8 | 2 | 5 | 9.8.7.6.3 | {7.5.3.8 | 4 | 6 | 4 | 6 | 
1:1.50
        | | | | | | | | | | | {3.6.9* | | | | |
        | | | | | | | | | | | | | | | |
        | | | | | | | | | | | | | | | |
  28 | 81- 90 | 7.6.7.5 | 7 | 3.1 | 6 | 8.6.4 | 4.8 | 2 | 2.4.5 | 8.7.4.3 | 3.8.9 | 3 | 7 | 3 | 7 | 
1:2.33
        | | | | | | | | | | | | | | | |
========+===========+==============+==============+=========
=====+==============+==============+==============+==============+
==============+==============+==============+===+===+===+===+=====
===

[Footnote *:  Aided by experimenter.]

2.  Sobke, Pithecus rhesus

Problem 1.  First at the Left End

Sobke was somewhat afraid of the experimenter when the investigation was 
undertaken, and instead of willingly coming out of his cage when the door was raised, 
he often had to be coaxed out and lured into the apparatus with food.  Whereas Skirrl 
was frank and rather aggressive, Sobke was stealthy in his movements, furtive, and 
evidently suspicious of the experimenter as well as of the apparatus.  He was perfectly 
safe to approach, but would not permit anyone to touch him.  After a few days, he began
to take food from the hands of the experimenter.

Preliminary work to acquaint this monkey with the routine of the experiment was begun 
on April 13.  As in the case of Skirrl, he was lured into the apparatus and was taught the 
route through the boxes to the starting point by being allowed to obtain food once each 
day in each of the nine boxes.  The procedure was simple.  The entrance door and the 
exit door of a particular box were raised and the animal admitted to the reaction-
compartment and permitted to pass through the box whose doors stood open, take its 
food, and return to the starting point.  Sobke very quickly learned the route perfectly and
came to work steadily and rapidly.  After five days of preliminary work of this sort, he 
was so thoroughly accustomed to the apparatus that it was evidently desirable to begin 
with regular training experiments.
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The first series of trials was given on April 19.  Both punishment and reward were 
employed from the first.  The punishment consisted of confinement for thirty seconds in 
each wrong box, and the reward of a small piece of banana, usually not more than a 
tenth of a medium sized banana for each correct choice.  The total time for the first 
series of trials was fourteen minutes.  This indicates that Sobke worked rapidly.  My 
notes record that he worked quickly though shyly, wasted almost no time, made few 
errors of choice, and waited quietly during confinement in the boxes.  In this, also, he 
differed radically from Skirrl who was restless and always tried to escape from 
confinement.

Throughout the work on problem 1, punishment and reward were kept constant.  
Everything progressed smoothly; there were no such irregularities of behavior as 
appeared in the case of Skirrl, and consequently the description of results is a relatively 
simple matter.  Sobke invariably chose the end boxes.  His performance was in every 
way superior to that of Skirrl.

As previously, the detailed results are presented in tabular form (table 4).  From this 
table it appears that, whereas the expected ratio of right to wrong first choices for this 
problem is 1 to 2.5, the actual ratio for Sobke’s first series was 1 to .67.  This 
surprisingly good showing is unquestionably due to his marked tendency to choose the 
end box of a group; and this tendency, in turn, may in part be the result of the 
preliminary training, for during that only one box was open each time.  But, if the 
preliminary training were responsible for Sobke’s tendency, it should be noted that it had
very different effect upon Skirrl, and, as will be seen later, upon Julius.

The results for the ten different settings of the doors for problem 1 as they appear in 
table 4 are of interest for a number of reasons.  In the first place, the setting 1. 2. 3 
appearing twice,—at the beginning of the series and again at the end—yielded 
markedly different results in the two positions.  For whereas no mistakes were made in 
the case of setting 1, there were fifty per cent of incorrect first choices for setting 10.  
Again, satisfactory explanation is impossible.  It is conceivable that fatigue or 
approaching satiety may have had something to do with the failures at the end of the 
series, but as a rule, as is indicated by settings 1, 2, and 6, if correct choices were made
at the beginning, they continued throughout the day’s work.

In this problem, Sobke’s improvement was steady and fairly rapid, and in the eighth 
series, trials 71 to 80, only correct first choices appear.  Consequently, seventy trials 
were required for the solution of the problem.  This number is in marked contrast with 
Skirrl’s one hundred and thirty-two trials.
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Immediately following the first perfect series, Sobke was given two series of control 
tests on April 28.  Conditions were unfavorable, since the day was stormy and the rain 
pattering on the sheet-iron roof made a great din.  Nevertheless, he worked steadily and
well up to the sixth trial, which was preceded by a slight delay because of the necessity 
of refilling some of the food boxes.  After this interruption, wrong choices occurred in 
trial 6.  And again after trial 9, there was brief interruption, followed by wrong choices in 
trial 10.  The ratio of right to wrong choices for this first control series was therefore 1 
to .25.

TABLE 4

Results for Sobke, P. rhesus, in Problem 1

= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = =
= = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = =
= = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = =
= = = = = = = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = =
= =
|     No.     |      S.1       |      S.2       |      S.3       |      S.4       |      S.5       |      S.6       |     
S.7       |      S.8       |      S.9       |      S.10      |    |    |    |    |  R a tio
Dat e   |     of     |               |               |               |               |               |               |         
|               |               |               |  R |  W |  R |  W |    of
|   t r i als    |     1 . 2.3      |      8 .9       |   3 . 4.5.6.7    |      7 . 8.9     |   2 .3 .4.5.6    |      6 .7 .8
|      5 .6.7     |   4 . 5.6.7.8    |      7 . 8.9     |      1 .2.3     |    |    |    |    |  R to  W
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
April  |            |               |               |               |               |               |               |          
|               |               |               |    |    |    |    |
1 9    |     1-1 0    |  1             |  8             |  3             |  9 .7           |  6 .2           |  6             |  
7 . 5           |  4             |  9 . 7           |  1             |  6  |  4  |  6  |  4  |  1:0.67
2 0    |    1 1-2 0    |  1             |  8             |  3             |  7             |  2             |  6             |  
7 . 5           |  8 . 4           |  9 . 9.7         |  1             |  7  |  3  |  7  |  3  |  1 :0.43
2 1    |    2 1-3 0    |  1             |  8             |  4 . 3           |  9 . 7           |  2             |  6             |
5             |  8 . 4           |  7             |  1             |  7  |  3  |  7  |  3  |  1 :0.43
2 2    |    3 1-4 0    |  1             |  8             |  3             |  7             |  6 .2           |  6             |  
6 . 5           |  4             |  7             |  3 . 1           |  7  |  3  |  7  |  3  |  1:0.43
2 3    |    4 1-5 0    |  1             |  8             |  3             |  7             |  2             |  6             |  
5             |  4             |  9 .7           |  3 . 1           |  8  |  2  |  8  |  2  |  1:0.25
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2 4    |    5 1-6 0    |  1             |  8             |  3             |  9 .7           |  2             |  6             |  
5             |  4             |  7             |  2 .1           |  8  |  2  |  8  |  2  |  1 :0.25
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2 6    |    6 1-7 0    |  1             |  8             |  3             |  7             |  2             |  6             |  
5             |  4             |  7             |  3 .1           |  9  |  1  |  9  |  1  |  1 :0.11
2 7    |    7 1-8 0    |  1             |  8             |  3             |  7             |  2             |  6             |  
5             |  4             |  7             |  1             | 1 0  |  0  | 1 0  |  0  |  1:0.00
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |               |               |               |               |      2 . 3.4     |  
|               |   1 .2.3.4.5    |    |    |    |    |
|            |     2 .3.4      |   6 .7.8.9      |     3 . 4.5      |  4 .5 .6.7.8.9   |    6 .7 .8.9     |   
1 . 2.3.4.5    |    5 .6 .7.8     |  3 .4 .5.6.7.8   |     5 . 6.7      |    6 . 7.8.9     |    |    |    |    |
|            + - -------------+ - -------------+ - -------------+ - -
------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+   
|    |    |    |
2 8    |     1-1 0    |  2             |  6             |  3             |  4             |  6             |  5 .4.1         |  
2             |  3             |  5             |  5 .4 .2.1       |  8  |  2  |    |    |
"   |    1 1-2 0    |  2             |  6             |  3             |  4             |  6             |  2 . 1           |  2
|  3             |  5             |  1             |  9  |  1  | 1 7  |  3  |  1 :0.18
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = =
= = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = =
= = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = = = =

Six minutes after completion of the first control series, a second was given under slightly
more favorable conditions, and in this only a single wrong choice occurred, in that box 2
was first chosen in trial 6 instead of box 1.  From the results of these two control series, 
it is evident that Sobke’s solution of problem 1 is reasonably adequate.  He is easily 
diverted or disturbed in his work by any unusual circumstances, but so long as 
everything goes smoothly, he chooses with ease and certainty.  Whether it is fair to 
describe the behavior as involving an idea of the relation of the right box to the other 
members of the group would be difficult to decide.  I hesitate to infer definite ideation 
from the available evidence, but I strongly suspect the presence of images and 
relatively ineffective or inadequate ideation.

It is perfectly evident that Sobke is much more intelligent than Skirrl.  In practically every
respect, he adapted himself more quickly to the experimental procedure and progressed
more steadily toward the solution of the problem than did Skirrl.  The contrast in the 
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learning processes of the two monkeys could scarcely be better exhibited than by the 
curves of learning which are presented in figure 18.  The first, that for Sobke, is 
surprisingly regular; the second, that for Skirrl, is quite as surprisingly irregular.  These 
results correlate perfectly with the steadiness and predictability of the former’s 
responses and the irregularity and erraticness of the latter’s.
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Problem 2.  Second from the Right End

On the completion of problem 1 Sobke was in perfect condition, as to health and 
training, for experimental work.  He had come to work quietly, fairly deliberately, and 
very steadily.  His timidity had diminished and he would readily come to the 
experimenter for food, although still he was somewhat distrustful at times and became 
timid when anything unusual occurred in the apparatus.

As preparation for problem 2, a break in regular experimentation covering four days 
followed the control series of problem 1.  On each of these four days the monkey was 
allowed to get food once from each of the nine boxes, both doors of a given box being 
open for the trial and all other doors closed.  For this feeding experiment, the doors 
were opened in irregular order, and this order was changed from day to day.

Systematic work with problem 2 began on May 3, with punishment of thirty seconds for 
mistakes and a liberal reward of food for each success.  Early in the series of trials it 
was discovered that Sobke was likely to become discouraged and waste a great deal of 
time unless certain aid were given by the experimenter.  On this account, after the first 
two trials, the method was adopted of punishing the animal by confinement for the first 
ten mistakes in a trial, and of then, if need be, indicating the right box by slightly and 
momentarily raising the exit door.  Every trial in which aid was thus given by the 
experimenter is indicated in table 5 by an asterisk following the last choice.  In the first 
series of trials for this problem, aid had to be given in seven of the ten trials, and even 
so the series occupied seventy-one minutes.  It is possible that had no aid been given, 
the work might have been continued successfully with a smaller number of trials than 
ten per day.  But under the circumstances it seemed wiser to avoid the risk of 
discouraging and thus spoiling the animal for use in the experiment.  It should be stated,
also, that it proved impossible to adhere to the period of thirty seconds as punishment in
this series.  For the majority of the wrong choices confinement of not more than ten 
seconds was used.

For the second series, given on May 4, the conditions were unfavorable in that it was 
dark and rainy, and the noise of the rain on the roof frightened Sobke.  He refused to 
work after the fourth trial, and the series had to be completed on the following day.  The 
total time required for this series was seventy-eight minutes.

The work on May 6 was distinctly better, and the animal’s behavior indicated, in a 
number of trials, definite recognition of the right door.  He might, for example, make a 
number of incorrect choices, then pause for a few seconds to look steadily at the doors, 
and having apparently found some cue, run directly to the right box.  No aid from the 
experimenter was needed in this series.
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On the following day improvement continued and the animal’s method of choosing 
became definite and fairly precise.  He was deliberate, quiet, and extremely business-
like.  The time for the series was thirty-one minutes.
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The period of punishment was increased on May 12 to thirty seconds.  Previously, for 
the greater number of the trials, it had been ten to fifteen seconds.  This increase 
apparently did not disturb the monkey, for he continued to work perfectly throughout the 
series, although making many mistakes in spite of deliberate choices and the refusal of 
certain boxes in each trial.

An interesting and significant incident occurred on May 13 when at the conclusion of 
trial 5, Doctor Hamilton came into the experiment room for a few minutes.  Sobke 
immediately stopped working, and he could not be induced to make any choices until 
Doctor Hamilton had left the room.  This well indicates his sensitiveness to his 
surroundings, and his inclination to timidity or nervousness even in the presence of 
conditions not in themselves startling.

Work was continued thus steadily until May 28 when, because of the failure of the 
animal to improve, it seemed wise to increase the period of confinement as punishment 
to sixty seconds.  In the meantime, it had sometimes been evident that Sobke was near 
to the solution of his problem.  He would often make correct choices in three or four 
trials in succession and then apparently lose his cue and fail utterly for a number of 
trials.

After June 1, in order to hasten the solution of the problem, two series per day were 
given.  In some instances the second series was given almost immediately after the 
first, while in others an interval of an hour or more intervened.  It was further found 
desirable to give Sobke all of his food in the apparatus.  When the rewards obtained in 
the several trials did not satisfy his hunger, additional food was presented, on the 
completion of the series of experiments, in one or more of the food cups.  On days 
marked by unwillingness or refusal to work, very little food was given.  Thus, the 
eagerness of the monkey to locate the right box was increased and, as a matter of 
observation, his deliberateness and care in choice increased correspondingly.  Sixty 
seconds punishment was found satisfactory, and it was therefore continued throughout 
the work on this problem.

It was evident, on June 9, from the behavior of the monkey as well as from the score, 
that the perfect solution of the problem was near at hand.  This fact the experimenter 
recorded in his daily notes, and sure enough, on the following day Sobke chose 
correctly throughout the series of ten trials.  The time for this series was only ten 
minutes.  The choices were made deliberately and readily.

An analysis of the data of table 5 reveals five methods or reactive tendencies which 
appeared more or less definitely in the following order:  (a) Choice of first box at the left,
because of experience in problem 1.  This tendency was very quickly suppressed by the
requirements in connection with problem 2.  Indeed one of the most significant 
differences which I have discovered between the behavior of the primates
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and that of other mammals is the time required for the suppression of such an acquired 
tendency.  The monkey seems to learn almost immediately that it is not worth while to 
persist in a tendency which although previously profitable no longer yields satisfaction, 
whereas in the crow, pig, rat, and ring dove, the unprofitable mode of response tends to 
persist during a relatively large number of trials. (b) The tendency to choose, first, a box 
near the left end of the group, to go from that to the box at the extreme right end of the 
group, thence to the one next in order, which was, of course, the right box.  This 
tendency appears fairly clearly from May 7th on. (c) The box at the extreme right was 
first chosen and then the one next to it.  For example, in setting 2, box 4 would be 
chosen first, then box 3.  Or, if this did not occur, the method previously described under
(b) was likely to be employed, as for example, in setting 8, where such choices as 
7.6.5.1.8 appear. (d) In certain series there appeared a marked preference for a 
particular box, usually box 3 (see results for May 24).  This was doubtless due in a 
measure, if not wholly, to the fact that box 3 was the right box twice in each series of ten
settings.  But it should be added that the same is true of box 7, for which no preference 
was manifested at any time. (e) Direct choice of the right box.

The five reactive methods or tendencies enumerated above roughly appeared in the 
order named, but there were certain irregularities and the order as well as the time of 
appearance varied somewhat from setting to setting.  In general, method c was the 
most frequently used prior to the development of method e, the direct choice of the right
box.

TABLE 5

Results for Sobke, P. rhesus, in Problem 2

= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = =
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= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = =
= = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = =
= = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = =
= = = = = = = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = =
= =
|     No.     |      S.1       |      S.2       |      S.3       |      S.4       |      S.5       |      S.6       |     
S.7       |      S.8       |      S.9       |      S.10      |    |    |    |    |  R a tio
Dat e   |     of     |               |               |               |               |               |               |         
|   1 .2 .3.4.5    |               |               |  R |  W |  R |  W |    of
|   t r i als    |     7 . 8.9      |    1 . 2.3.4     |  2 . 3.4.5.6.7   |  1 .2 .3.4.5.6   |   4 .5 .6.7.8    |      
1 . 2.3     |    2 . 3.4.5     |    6 .7.8.9     |    1 .2 .3.4     |  3 .4 .5.6.7.8   |    |    |    |    |  R to  W
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
M ay  |            |  { 7 .7.9.7.7    |  { 1 .2.4.1      |  { 3 .2.7.2      |  { 4.6.1.6      |               |  
{ 3 .1.3.3      |               |               |  { 4 .1.4.1      |  { 3 .8.3.3      |    |    |    |    |
3    |     1-1 0    |  { 9 .7.9.7.9    |  { 1.4.1.1      |  { 7 .7.7.5      |  { 1 .6.1.1      |  5 . 8.6.7       |  
{ 3 .3.1.1      |  3 .5.4         |  9 .1 .8         |  { 4 .1.4.2      |  { 3 .8.6.3      |  0  | 1 0  |  0  | 1 0  |  
0 :10.00
|            |  { 7 .9.9.7.8*  |  { 4 .3*        |  { 2 .7.6*      |  { 1 .3.5*      |               |  { 1 .1.2*  
|               |               |  { 1 .4.3*      |  { 8.3.7*      |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |  { 4.7.2.7      |               |  (8.8.4.8      |               |  
{ 5 .5.5.5      |  { 9 .5.5.9      |               |               |    |    |    |    |
4  a n d  5  |    1 1-2 0    |  (7.9.7.9.9    |  1 . 4.1.3       |  { 2 .7.3.2      |  1 . 6.5         |  { 8.8.4.8  
|  { 3 .3.1.1.3    |  { 5.5.5.3      |  { 7 .1.6.6      |  { 4 .4.4.4      |  { 8.8.6.8      |  0  | 1 0  |  0  | 1 0
|  0:10.0 0
|            |  { 9 .7.7.9.8    |               |  { 7.2.6*      |               |  { 4.8.7*      |  { 3 .3.1.2      
|  { 5 .5.4*      |  { 6 .5.8*      |  { 4 .4.4.3      |  { 8 .7          |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
6    |    2 1-3 0    |  9 .7 .9.7.8     |  4 .3           |  7 .2.3.7.6     |  { 6 .3.1.6      |  6 .8.7         |  
3 . 1.2         |  { 5.3.5.3      |  { 6 .9.4.6.1    |  { 4 .1.2.4      |  { 3 .4.5.3      |  0  | 1 0  |  0  | 1 0  |  
0 :10.00
|            |               |               |               |  { 6 .2.6.5      |               |               |  { 2 .4       
|  { 7 .9.7.8      |  { 4 .2.3        |  { 8 .6.7        |    |    |    |    |
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
[Footno t e  *:  Aided  by exp e ri m e n t er.]

Exa min a tion  of t a ble  5  indica t e s  t h a t  so m e  of t h e
s e t tings  p rove d  ve ry e a sy for  Sobk e;  o t h e r s ,  ex t r e m ely
difficul t .   Cons e q u e n tly, t h e  n u m b e r  of m e t ho ds
w hich  w e r e  t r i e d  a n d  r ej ec t e d  for  a  give n  s e t tin g  va rie s
fro m  t wo  to  five.  S e t ting  2  p rove d  a  fai rly sim ple
on e,  a n d  af t e r  t h e  inhibi tion  of t h e  t e n d e ncy to  c hoos e
t h e  fir s t  box a t  t h e  left,  t h e  only d efini t e  t e n d e ncy
to  a p p e a r  w a s  t h a t  of c hoosing  t h e  fi rs t  box a t  t h e
righ t ,  a n d  t h e n  t h e  on e  n ext  to  it.   Afte r  on e
h u n d r e d  a n d  t hi r ty t ri als, t his  m e t hod  s u d d e nly g av e
plac e  to  di r e c t  c hoice  of t h e  rig h t  box, a n d  d u ring
t h e  following  t w e n ty-eig h t  s e ri es ,  no  e r ro r  occ u r r e d
for  t his  s e t t ing.   S e t ting  4,  on  t h e  con t r a ry,
p rove d  ext r e m ely difficul t,  a n d  a  va rie ty of m e t ho d s
is m o r e  o r  less  d efini t ely indic a t e d  by t h e  r e co r d s.

It  is n e e dle ss  to  leng t h e n  t h e  d e s c rip tion  by a n alyzing
t h e  d a t a  for  e a c h  s e t tin g,  sinc e  t h e  r e a d e r  by  c a r efully
sc a n nin g  t h e  colu m n s  of d a t a  in t a bl e  5  m ay obs e rve
for  hi m s elf t h e  va rious  t e n d e ncie s  a n d  t h ei r  m u t u al
r el a tions.

Sobk e’s c u rve  of lea r ning  (figu r e  1 9)  in  p ro ble m
2,  is ex t r e m ely ir r e g ular, a s  w a s  t h a t  of Ski r rl.  
Si mila r  ir r e g ula ri ti es  a p p e a r  in t h e  d aily r a t ios
of r i gh t  to  w ro n g  fir s t  c hoices  p r e s e n t e d  in t h e  las t
colu m n  of t a ble  5.   Mos t  of t h e s e  ir r e g ula ri tie s
w e r e  d u e,  I h av e  discove r e d,  to  u nfavo r a ble  ext e r n al
con di tions .   Thus,  d a rk  r ainy d ays  a n d  dis t u r bing
nois e s  ou t sid e  t h e  labo r a to ry w e r e  obviously con di tions
of poo r  work.

On  t h e  d ay following  t h e  final a n d  co r r e c t  s e ri es
for  p ro ble m  2,  a  co n t rol s e ri e s  w a s  give n.   In
t his  So bk e  s e e m e d  g r e a tly s u r p ris e d  by  t h e  n e w  si tu a tions
w hich  p r e s e n t e d  t h e m s elves.   Rep e a t e dly h e  exhibi t e d
imp uls e s  to  e n t e r  t h e  box w hich  would  h ave  b e e n  t h e
co r r ec t  on e  in t h e  r e g ul a r  s e ri es  of s e t t ings .  
H e  fre q u e n tly inhibi t e d  s uc h  imp uls e s  a n d  c hos e  co r r e c tly,
b u t  a t  o t h e r  ti m es  h e  r e a c t e d  q uickly a n d  m a d e  mis t ak es .  
I t  w a s  evid e n t  fro m  his  b e h avio r  t h a t  h e  w a s  no t  g uid e d
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by a ny t hing  like  a  d efini t e  ide a  of t h e  r el a tion  of
t h e  rig h t  box to  t h e  o t h e r  m e m b e r s  of t h e  g ro u p.
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In  a  s e con d  con t rol s e ri e s  give n  on  t h e  following
d ay, Jun e  1 2,  confusion  a p p e a r e d ,  b u t  less  m a r k e dly. 
For  t h e  fir s t  s e t tin g,  a  co r r ec t  choice  w a s  m a d e  wi th
d elibe r a tion.   For  t h e  s e co n d  s e t tin g,  box 3  w a s
im m e dia t ely chos e n,  a s  s ho uld  h av e  b e e n  t h e  c a s e  in
t h e  r e g ula r  s e rie s  of s e t ti ngs.   Sobk e  s e e m e d
confus e d  w h e n  h e  e m e r g e d  fro m  t his  box a n d  h a d  difficul ty
in loc a ting  t h e  rig h t  on e .   The n  follow e d  di r ec t
co r r ec t  choices  for  s e t t ings  3,  4 ,  a n d  5.   For
s e t ting  6,  t h e r e  is r e co r d e d  a  d elib e r a t ely m a d e  w ro n g
c hoice,  a n d  so  on  t h ro u g ho u t  t h e  s e ri e s,  t h e  c hoice s
b ein g  ch a r ac t e rize d  by d elibe r a t e n e s s  a n d  d efini t e
s e a r c h  for  t h e  rig h t  box.  U nc e r t ain ty w a s  pl ainly
indica t e d ,  a n d  in t his  t h e  b e h avio r  of t h e  a ni m al
diffe r e d  m a rk e dly fro m  t h a t  in t h e  concludin g  s e ri e s
of t h e  r e g ula r  exp e ri m e n t .

I t  s e e m s  s afe  to  conclud e  fro m  t h e  r e s ul t s  of t h e s e
con t rol s e ri e s  t h a t  So bke  h a s  no  fr e e  ide a  of t h e
r el a tion  of s e con d n e s s  fro m  t h e  righ t  a n d  is c hi efly
d e p e n d e n t  u po n  m e m o ry of t h e  p a r ticula r  s e t t ing s  for
c u e s  w hich  lea d  to  co r r ec t  c hoice.

Proble m  3.   Al t erna t ely  Firs t  a t  L ef t  and  Firs t
a t  Righ t
For  fou r  s ucc e ssive  d ays  af t e r  t h e  las t  con t rol s e ri e s
in con n ec tion  wi th  p ro ble m  2,  Sobk e  w a s  m e r ely fed
in t h e  a p p a r a t u s  a cco r ding  to  p r evious  d e s c rip tion
(p. 4 3).  H e  exhibi t e d  a  wo n d e rfully ke e n  a p p e ti t e
a n d  w a s  w ell fed  d u ring  t his  in t e rval b e t w e e n  p ro ble m s.

The  m e t ho d  of exp e ri m e n t a tion  c hos e n  for  p ro ble m  3
in t h e  ligh t  of p r evious  exp e ri e nc e  w a s  t h a t  of confining
t h e  m o nk ey for  a  s ho r t  tim e,  t e n  to  fift e e n  s e con d s,
in  t h e  w ro n g  box, in e a c h  of t h e  fi r s t  t e n  mis t ak e s
for  a  give n  t r i al, a n d  of t h e n  aiding  hi m  to  find  t h e
righ t  box by t h e  sligh t  a n d  m o m e n t a ry  r ai sing  of t h e
exit  door.  Aid p rove d  n ec e s s a ry in a  few of t h e
t ri als  d u ring  t h e  fi r s t  fou r  d ays.   The n  h e  wo rk e d
ind e p e n d e n tly.  As wo rk  p ro g r e s s e d  it w a s  foun d
pos sible  a n d  al so  d e si r a ble  to  inc r e a s e  t h e  p e riod
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of confine m e n t ,  a n d  in  t h e  e n d,  sixty s eco n ds  p rove d
s a tisfac to ry.  I t  w a s  al so  t hou g h t  d e si r a bl e  to
inc r e a s e  t h e  n u m b e r  of t r i als  p e r  d ay  fro m  a  single
s e ri e s  d u ring  t h e  e a rly d ays  to  t wo  o r  ev e n  t h r e e
s e ri e s  fro m  Jun e  2 9  on.   Oft e n  t h r e e  s e ri e s  could
b e  give n  in s ucc e ssion  wi thou t  difficul ty.  During
t h e  e a rly t r i als  on  t hi s  p ro ble m  So bk e  wo rk e d  r e m a rk a bly
w ell, b u t  la t e r  hi s  willing n e ss  diminis h e d,  evid e n tly
b ec a u s e  of his  failu r e  r e a dily to  solve  t h e  p ro ble m,
a n d  it  b e c a m e  ex t r e m ely difficul t  to  coax hi m  in to
t h e  a p p a r a t u s .   On  d ays  w h e n  h e  e n t e r e d  only r eluc t a n tly
a n d  a s  i t s e e m e d  a g ains t  hi s  will, h e  w a s  likely to
b e  n e rvous,  e r r a tic, a n d  oft e n  slow in m a kin g  his
c hoice s,  b u t  a bove  all h e  t e n d e d  to  w a s t e  tim e  by no t
r e t u r ning  to  t h e  s t a r tin g  poin t ,  p r efe r rin g  r a t h e r
to  loit e r  in t h e  alleyw ays  o r  r u n  b a ck  a n d  for t h.

TABLE 6

Res ul t s  for  Sobk e,  P. rh es us , in P roble m  3
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= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = =
= = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = =
= = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = =
= = = = = = = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = =
= =
|     No.     |      S.1       |      S.2       |      S.3       |      S.4       |      S.5       |      S.6       |     
S.7       |      S.8       |      S.9       |      S.10      |    |    |    |    |  R a tio
Dat e   |     of     |               |               |               |               |               |               |         
|               |    3 .4.5.6     |     3 .4.5.6    |  R |  W |  R |  W |    of
|   t r i als    |     5 . 6.7      |     5 . 6.7      |  1 . 2.3.4.5.6   |  1 .2.3.4.5.6   |   4 .5.6.7.8    |   
4 . 5.6.7.8    |    2 .3 .4.5     |    2 . 3.4.5     |     7 .8 .9      |      7 . 8.9     |    |    |    |    |  R to  W
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
Jun e   |            |               |               |               |  { 3 .1.2.1      |  { 7 .8.7.8      |               
|               |               |  { 9 .8.7.9      |               |    |    |    |    |
1 7    |    1—1 0    |  { 6.6.7.6      |  5 .7           |  { 4 .4.3.5.4    |  { 4 .4.2.1      |  { 8.8.7.8      |
8             |  2             |  3 .2 .5         |  { 8 .7.6.9      |  3 .8.9         |  2  |  8  |  2  |  8  |  1:4.00
|            |  { 6 .5          |               |  { 5 .4.2.1      |  { 5 .4.6*      |  { 7 .7.4*      |               |   
|               |  { 8.7.3*      |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |  { 3.4.2.5      |               |  { 8 .7.7.5      |               |          
|               |               |               |    |    |    |    |
1 8    |   1 1—2 0    |  6 .6.6.5       |  5 .7           |  { 4 .5.6.4      |  3 .1.4.3.6     |  { 8 .8.7.8      |  
8             |  3 . 2           |  (3.4.2.4      |  9 . 8.8.7.3     |  8 .6.9         |  1  |  9  |  1  |  9  |  1:9.00
|            |               |               |  { 2.3.1*      |               |  { 7.8.4*      |               |           
|  { 4 .5          |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |  { 3.6.5.4      |               |  { 8 .8.7.7      |               |          
|               |               |               |    |    |    |    |
1 9    |   2 1—3 0    |  6 .5           |  7             |  { 2.5.2.6      |  3 .6           |  { 7 .8.8.8      |  8     
|  4 .3.2         |  { 3 .2.4.2      |  { 9 .8.7.9.7    |  9             |  3  |  7  |  3  |  7  |  1:2.33
|            |               |               |  { 3.5.1*      |               |  { 8.4          |               |            
|  { 2 .5          |  { 6 .5.4.3      |               |    |    |    |    |
[Footno t e  *:  Aided  by exp e ri m e n t er.]

The  d a t a  of t a ble  6  indic a t e  for  t his  p ro ble m  only
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t h r e e  p ro nou nc e d  r e ac tive  t e n d e ncie s:   (a) As
t h e  initi al t e n d e n cy, t h e  choice  of t h e  s econ d  box
fro m  t h e  rig h t  e n d.   This  p rove d  s u r p risingly w e ak,
in view of t h e  a ni m al’s long  t r aining  on  p ro ble m
2,  a n d  it dis a p p e a r e d  q uickly. (b) Choice  of t h e  e n d
boxes,  a n d  (c) di r ec t  choice  of t h e  rig h t  box.

For  t his , a s  for  t h e  o t h e r  p ro ble m s,  ex t r e m e  diffe r e n c e s
in m e t hod  a n d  in ti m e  a n d  d e g r e e  of s ucc e s s  a p p e a r
for  t h e  diffe r e n t  s e t tings .   Thus,  w hile  s e t t ings
1,  2 ,  3 ,  6 ,  7 ,  a n d  1 0  p rove d  to  b e  e a sy, s e t t in gs  4,
5,  8 ,  a n d  9  w e r e  evid e n tly m o r e  difficul t .

[Illus t r a tion:  FIGURE 2 0.—E r ro r  cu rve
of lea r nin g  for  t h e  solu tion  of p ro ble m  3  (al t e r n a t ely
t h e  fir s t  box a t  t h e  left  e n d  a n d  t h e  fi r s t  a t  t h e
righ t  e n d)  by Sobk e.]

F ro m  t h e  firs t  t hi s  p ro ble m  p ro mis e d  to  b e  m u c h  e a sie r
for  Sobk e  t h a n  p roble m  2,  a n d  al t hou g h  t h e  a c t u al
n u m b e r  of t ri als  n ec es s a ry  for  t h e  solu tion  is g r e a t e r
by sixty for  p roble m  3  t h a n  for  p ro ble m  2,  co m p a rison
of t h e  d a t a  of t h e  t a bl e s  jus tifies  t h e  s t a t e m e n t  t h a t
t h e  t hi rd  p roble m  w a s  bo t h  e a sie r  a n d  m o r e  n e a rly
a d e q u a t ely solve d  t h a n  t h e  s eco n d.   This  is no t
s u r p rising  w h e n  t h e  n a t u r e  of t h e  two  p roble m s  is
con sid e r e d,  for  w h e r e a s  p roble m  2  r e q ui r e s  c hoice  by
p e rc e p tion  of t h e  r el a tions hip  of s e con d n e s s  fro m
t h e  rig h t  e n d  of t h e  g ro u p,  p ro ble m  3  r e q ui r e s ,  ins t e a d,
t h e  choice  of t h e  e n d  m e m b e r  of t h e  g ro u p  e a c h  ti m e,
wi th  t h e  a d di tion al  va ri a tion  of al t e r n a tion  of e n d s .  
N o w  a s  it h a p p e n s,  t h e  e n d  m e m b e r  is e a sily s el ec t e d
by t h e  m o nk ey, a n d  it  a p p e a r s  fu r t h e r  t h a t  al t e r n a tion
w a s  r el a tively e a sy  for  So bke  to  a c q ui r e.   Cons e q u e n tly,
t h e  co m bin a tion  of e n d  a n d  al t e r n a t ion  p rove d  e a sie r
t h a n  t h e  c hoic e  of t h e  s e co n d  fro m  t h e  righ t  e n d  of
t h e  g ro u p.
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The  a bove  s t a t e m e n t s  a r e  s u p po r t e d  by co m p a rison  of
t h e  cu rve s  of lea r nin g.   The  c u rve  for  p roble m
2,  figu r e  1 9,  is ex t r e m ely ir r e g ula r ;  t h a t  for  p ro ble m
3,  figu r e  2 0,  m u c h  m o r e  r e g ular.  Si mila rly, t h e
d aily r a tios  of r ig h t  to  w ro n g  c hoic es  a s  exhibi t e d
in t a ble s  5  a n d  6  indic a t e  s m alle r  va ria tions  for
t h e  t hi rd  p roble m  t h a n  for  t h e  s eco n d.

Sobk e  m a d e  t e n  co r r e c t  fir s t  c hoice s  in t h e  t hi rd
s e ri e s  for  July 1 7 ,  b u t  h e  w a s  wo rking  ve ry u n c e r t ainly
a n d  it  s e e m e d  r a t h e r  a  m a t t e r  of good  luck t h a n  good
m a n a g e m e n t  t h a t  h e  s ucc e e d e d  in p r e s e n tin g  t his  p e rfec t
s e ri e s:   Fo r  t his  r e a so n  a n d  al so  b e c a us e  it did
no t  s e e m  feasible  to  h ave  S u n d ay in t e rve n e  b e t w e e n
t h e  final a n d  p e rfec t  r e g ul a r  s e ri es  a n d  t h e  con t rol
s e ri e s,  a n  a d di tion al r e g ul a r  s e ri e s  w a s  given  on
July 1 9,  in  w hic h,  a s  t h e  t a ble  indica t e s ,  a  single
mis t ak e  occu r r e d,  in t ri al 5 .   The  m o nk ey w a s
wo rking  p e rfec tly.  The  s e ri e s  of t ri als  r e q ui r e d
only t e n  min u t e s ,  a n d  it w a s  evide n t  t h a t  c a r el e s s n e s s
a n d  e a g e r n e s s  to  ob t ain  food  w e r e  c hiefly r e s po nsible
for  t h e  mis t ak e.

The  con t rol s e ri e s  given  on  July 1 9  im m e dia t ely af t e r
t h e  s e rie s  jus t  d e sc ribe d  r e s ul t e d  si mila rly in on e
failu r e  a n d  nin e  s ucc e s s e s .   The  choice s  w e r e
m a d e  e a sily a n d  wi t h  c e r t ain ty, a n d  t h e  only mis t ak e,
t h a t  of s e t tin g  7,  w a s  a p p a r e n tly d u e  to  c a r el e s s n e s s.

This  exc ellen t  s howing  for  t h e  con t rol s e ri e s  w holly
jus tifies  t h e  co m p a rison  of p ro ble m s  2  a n d  3  a s  to
difficul tn es s,  m a d e  a bove.   Wh e r e a s  in  bo t h  p ro ble m s
1  a n d  2  t h e  con t rol t r i als  c a us e d  confusion,  in t h e
c a s e  of p ro ble m  3,  t h ey did  no t  e s s e n tially al t e r  t h e
b e h avio r  of t h e  a ni m al.  The  fac t  s e e m s  to  b e
t h a t  for  t his  p ro ble m  t h e  p a r tic ula r  s e t ting  is of
r el a tively lit tl e  impor t a nc e;  w hile  t u r nin g  al t e r n a t ely
to  t h e  ex t r e m e  left  a n d  t h e  ext r e m e  rig h t  is of p ri m e
impor t a nc e .   Tha t  So bk e  h a d  t h e  ide a  of al t e r n a tion
o r  of t h e  e n d  box, t h e r e  s e e m s  no  m o r e  r e a so n  for
insis ting  t h a n  t h a t  h e  h a d  t h e  ide a  of s eco n d n e s s  fro m
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t h e  rig h t  e n d  in p ro ble m  2.   I t  is possible,  eve n
p ro b a ble,  t h a t  t h e s e  ide as  exis t e d  r a t h e r  vag u ely
in hi s  conscious n e s s,  b u t  t h e r e  is obviously no  n ec es si ty
for  insis ting  t h a t  t h e  solu tion  of t h e  p roble m s  d e p e n d e d
u po n  t h e m.

Proble m  4.   Mi d dle
As t h e  availa ble  t im e  for  t h e  con tin u a tion  of t h e
exp e ri m e n t  w a s  limit e d,  it  w a s  d e cide d  to  p roc e e d
wi th  wo rk  on  p roble m  4  im m e dia t ely u po n  t h e  co m ple tion
of p roble m  3,  a n d  on  July 2 0,  t h e  p ro ble m  of t h e  mid dle
doo r  w a s  p r e s e n t e d  to  Sobk e.   Sinc e  it w a s  a n ticipa t e d
t h a t  t hi s  s u d d e n  c h a n g e  wo uld  confus e  a n d  discou r a g e
hi m  g r e a tly, t h e  only for m  of p u nis h m e n t  a d minis t e r e d
w a s  t h e  m o m e n t a ry  lowe rin g  of t h e  e n t r a n c e  doo r  of
t h e  w ro n g  box.  As in  t h e  p r evious  p ro ble m,  h e
w a s  aid e d  af t e r  t e n  s ucc e s sive  w ro n g  choices.  
As mig h t  h av e  b e e n  a n ticip a t e d ,  h e  p e r sis t e n tly e n t e r e d
t h e  e n d  boxes  of t h e  g ro u p s,  a n d  t his  in so m e  ins t a n c e s
p ro b a bly wo uld  h ave  b e e n  ke p t  u p  for  m a ny mi n u t e s  h a d
no t  t h e  exp e rim e n t e r  lu r e d  hi m  in to  t h e  ri gh t  box
by sligh tly r aising  t h e  exi t  door.  In  t h e  fi r s t
s e ri e s,  h e  h a d  to  b e  aid e d  in five  of t h e  t e n  t r i als.  
The  to t al  tim e  for  t h e  s e ri es  w a s  for ty-five  mi n u t e s ,
t h e  to t al  n u m b e r  of c hoice s,  e ig h ty-eigh t .   In
t h e  s econ d  s e ri e s,  h e  w a s  aid e d  in fou r  of t h e  t r i als. 
The  to t al  tim e  r e q ui r e d  w a s  s eve n ty-t wo  mi n u t e s ,  a n d
t h e  to t al  n u m b e r  of c hoice s  w a s  s eve n ty-six.
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Thro u g ho u t  t h e  fir s t  s e ri e s,  Sobk e  wo rk e d  h a r d ,  b u t
wi th  evid e n tly inc r e a sing  dis s a tisfac tion.   H e
clun g  p e r sis t e n tly to  his  a c q ui r e d  t e n d e n cy to  c hoos e
t h e  e n d  boxes,  a n d  af t e r  e a c h  t r i al  h e  r e t u r n e d  les s
willingly to  t h e  s t a r tin g  poin t .   U p  to  t his  ti m e
his  a t t i t u d e  tow a r d  t h e  exp e ri m e n t e r  h a d  b e e n  p e rf ec tly
frien dly, if no t  w holly t r u s tful.  Bu t  w h e n  on
July 2 1  h e  w a s  b ro u g h t  in to  t h e  a p p a r a t u s  for  t h e  s eco n d
s e ri e s,  h e  exhibi t e d  a  w holly n e w  for m  of b e h avior,
for  ins t e a d  of a t t e n ding  dilige n tly to  t h e  op e n  doo r s
a n d  d evoting  his  e n e r gi e s  to  t rying  to  find  t h e  rig h t
box, h e  ins t e a d,  af t e r  g azing  a t  t h e m  for  a  few s e con d s,
t u r n e d  tow a r d  t h e  exp e ri m e n t e r  a n d  jum p e d  for  hi m  s ava g ely,
t h rowing  hi m s elf a g ain s t  t h e  wi r e  n e t tin g  wi th  g r e a t
forc e.   This w a s  r e p e a t e d  a  n u m b e r  of tim e s  d u rin g
t h e  fir s t  t wo  o r  t h r e e  t ri als, a n d  it  occu r r e d  les s
fre q u e n tly la t e r  in t h e  s e ri e s.   Sinc e  no t hing
u n u s u al  h a d  h a p p e n e d  ou t side  of t h e  exp e ri m e n t  roo m,
t h e  s u g g e s t e d  expla n a tion  of t his  s u d d e n  c h a n g e  in
a t ti t u d e  a n d  b e h avio r  is t h a t  t h e  m o nk ey r e s e n t e d  a n d
bla m e d  on  t h e  exp e ri m e n t e r  t h e  difficul ty w hich  h e
w a s  h aving  in ob t aining  food.

F ro m  t his  tim e  on  u n til t h e  e n d  of my wo rk, Sobk e
w a s  alw ays  s ava g e  a n d  bo t h  in a n d  ou t  of t h e  a p p a r a t u s
h e  w a s  cons t a n tly on  t h e  w a t c h  for  a n  oppo r t u ni ty
to  s p ring  u po n  m e.   P r eviously, i t h a d  b e e n  pos sible
for  m e  to  co ax hi m  in to  t h e  a p p a r a t u s  by offe rin g
hi m  food  a n d  to  r e t u r n  hi m  to  his  c a g e  by  w alking
af t e r  hi m.   Bu t  on  a n d  af t e r  t h e  t w e n ty-fir s t  of
July, it  w a s  impossible  for  m e  to  a p p ro ac h  hi m  withou t
ex t r e m e  ri sk  of b eing  bi t t e n .

Docto r  H a mil ton  w h e n  told  of t his  b e h avior, r e po r t e d
t h a t  s eve r al  ti m e s  m o nk eys  h ave  s how n  r e s e n t m e n t  tow a r d
hi m  w h e n  t h ey w e r e  h aving  t r ou ble  in  t h e  exp e ri m e n t .  
I t h e r efo r e  feel fai rly confide n t  t h a t  I h ave  no t
misin t e r p r e t e d  Sobk e’s b e h avior.  Wh e n  on
July 2 2  I g ave  So bke  a n  oppo r t u ni ty to  e n t e r  t h e  a p p a r a t u s ,
h e  r efu s e d,  a n d  it w a s  impossible  to  lu r e  hi m  in wi th
food.  Two ho u r s  la t er, h aving  w ai t e d  m e a n ti m e
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for  hi s  b r e akfa s t ,  h e  e n t e r e d  r e a dily a n d  wo rk e d  s t e a dily
a n d  p e r sis t e n tly t h ro u g h  his  t hi r d  s e ri e s  of t ri als,
b u t  in no  on e  of t h e s e  t r i als  did  h e  c hoos e  co r r ec tly. 
N ei t h e r  on  t his  d ay  no r  t h e  following  did  h e  exhibi t
r e s e n t m e n t  w hile  a t  work.   H e  a p p a r e n tly h a d  r e g ain e d
his  affec tive  poise  a n d  w a s  a ble  to  a t t e n d  a s  for m e rly
to  t h e  t a sk  of loca ting  hi s  r e w a r d s .

Du ring  t h e s e  fir s t  t h r e e  s e ri e s,  a l t ho u g h  t h e  r a tio
of r i gh t  to  w ro n g  choices  s tood  0  to  1 0,  t h e r e  occu r r e d
a  m a r k e d  r e d u c tion  in t h e  n u m b e r  of t ri als  in w hic h
aid  w a s  n e c e s s a ry  a s  w ell a s  in t h e  to t al  n u m b e r  of
c hoice s,  a n d  on  July 2 3  co r r e c t  r e a c tions  b e g a n  to
a p p e ar.  Im p rove m e n t  d u rin g  t h e  n ex t  h u n d r e d  t r i als
w a s  s t e a dy a n d  fai rly r a pid,  a n d  on  July 3 1 ,  a  r e co r d
of s eve n  rig h t  to  t h r e e  w ro n g  t ri als  w a s  ob t aine d.  
This  w a s  s u r p rising  to  t h e  exp e ri m e n t er, a s  w ell a s
g r a t ifying,  sinc e  h e  w a s  e a g e r  to  h av e  t h e  a ni m al
co m ple t e  t his  p ro ble m  b efo re  wo rk  s ho uld  h av e  to  b e
discon tinu e d.

83



Page 63

Eve ryt hing  w e n t  s m oo t hly u n til Augus t  2 ,  w h e n  my  a s sis t a n t ,
w ho  h a d  b e e n  left  in c h a r g e  of t h e  exp e ri m e n t al  wo rk
for  a  w e ek,  a t t e m p t e d  to  inc r e a s e  t h e  n u m b e r  of t ri als
p e r  d ay  to  t wo  s e ri es .   Sobk e  a p p a r e n tly w a s  no t
q ui t e  r e a dy for  t his  inc r e a s e  in t h e  a m o u n t  of hi s
d ay’s labo r  a n d  r efus e d  to  work  a t  t h e  e n d  of
t h e  fir s t  s e rie s.   In  t his  s e rie s  h e  did  less
w ell t h a n  on  t h e  p r evious  d ay.  The  following  d ay,
Augus t  3 ,  u nfo r t u n a t ely a n d  con t r a ry  to  t h e  wis h e s
of t h e  exp e rim e n t er, t h e  labo r a to ry w a s  p ain t e d  a n d
t h e r e  w a s  n e c es s a rily consid e r a ble  dis t u r b a n c e  b e c a u s e
of t h e  p r e s e n c e  of t h e  work m e n,  a n d  in  a d di tion,  t h e
p e rv asive  odo r  of fr es h  p ain t .   Sobk e  c hos e  s till
les s  s ucc e ssfully on  t hi s  d a t e,  a n d  on  Augus t  4 ,  h e
r efus e d  to  wo rk  af t e r  t h e  eig h t h  t r i al.   I t  is
t r u e  t h a t  d u rin g  t h e s e  b a d  d ays  t h e  to t al  n u m b e r  of
c hoice s  s t e a dily di minish e d  w hile  t h e  s ucc es s e s ,  a lso,
di minis h e d,  o r  a t  b e s t ,  failed  to  inc r e a s e .   Wh e n
on  Augus t  9 ,  I r e t u r n e d  to  t h e  labo r a to ry to  t ak e
c h a r g e ,  I foun d  t h a t  So bk e  w a s  no  long e r  t rying  to
solve  t h e  p roble m  a s  w h e n  I h a d  go n e  a w ay.  His
a t ti t u d e  h a d  c h a n g e d  in t h a t  h e  h a d  b e co m e  indiffe r e n t ,
c a r el es s,  a n d  obviously discou r a g e d  wi t h  hi s  t a sk.

TABLE 7

Res ul t s  for  Sobk e,  P. rh es us , in P roble m  4

= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = =
= = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = =
= = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = =
= = = = = = = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = =
= =
|     No.     |      S.1       |      S.2       |      S.3       |      S.4       |      S.5       |      S.6       |     
S.7       |      S.8       |      S.9       |      S.10      |    |    |    |    |  R a tio
Dat e   |     of     |               |               |    1 .2.3.4     |               |               |   1 . 2.3.4.5    
|               |               |    3 .4.5.6     |               |  R |  W |  R |  W |    of
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|   t r i als    |     2 . 3.4      |   5 .6 .7.8.9    |     5 .6 .7      |     7 . 8.9      |   4 . 5.6.7.8    |    
6 . 7.8.9     |     1 .2.3      |   2 .3.4.5.6    |     7 .8.9      |      6 .7 .8     |    |    |    |    |  R to  W
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
July  |            |               |  { 5 .9.5.5      |  { 1 .7.1.3      |  { 9 .7.9.7      |               |  
{ 1 .9.3.1      |               |  { 6.3.2.6      |               |               |    |    |    |    |
2 0    |     1- 1 0   |  2 . 4.2.4.3     |  { 5 .9.5.6      |  { 1 .7.1.7      |  { 7 .9.7.9      |  { 8.4.8.4      
|  { 9 .2.9.3      |  3 . 1.3.2       |  { 3 .6.3.2      |  { 9 .3.4.3      |  { 8 .6.6.8.6    |  0  | 1 0  |  0  | 1 0  
|  0 :10.0 0
|            |               |  { 5 .8.7*      |  { 1 .7.4*      |  { 7 .7.8        |  { 4 .6          |  { 9 .1.5*     
|               |  { 6.3.4*      |  { 3 .9.3.6      |  { 8 .6.8.6.7    |    |    |    |    |
[Footno t e  *:  Aided  by exp e ri m e n t er.]

I im m e di a t ely s e t  a bo u t  r ein s t a ting  t h e  for m e r  a t t i t u d e
by les s e nin g  t h e  n u m b e r  of t r i als  a n d  t h e  p u nis h m e n t,
a n d  by inc r e a sing  t h e  valu e  of t h e  r e w a r d,  b u t  my
b e s t  effo r t s ,  con tin uin g  u p  to  Augus t  2 8,  failed  m a r k e dly
to  imp rove  t h e  con di tion.   The  n u m b e r  of co r r e c t
c hoice s  did  so m e w h a t  inc r e a s e ,  b u t  a t  no  ti m e  did
t h e  a ni m al a t t ain  t h e  d e g r e e  of s ucc es s  w hich  h e  h a d
a c hieved  a s  e a rly a s  July 3 1  in t h e  eleve n t h  s e ri es
of t ri als.

Du ring  t h e  las t  t wo  w e eks  of exp e ri m e n t a tion,  all
pos sible  effo r t s  w e r e  p u t  for th  to  discove r  t h e  b e s t
co m bin a tion  of r e w a r d s  a n d  p u nis h m e n t s .   P u nis h m e n t
w a s  va rie d  fro m  0  to  confine m e n t  of sixty s econ d s,
a n d  m a ny  kinds  of food  in diffe r e n t  a m o u n t s  w e r e  t r i e d
a s  r e w a r d s ,  b u t  in  s pi t e  of eve ry t hing  So bk e  failed
to  imp rove  m a rk e dly.  F ro m  ti m e  to  ti m e,  no t a bly
on  Augus t  1 2  a n d  2 1,  h e  exhibi t e d  p e c ulia rly s t ro n g
r e s e n t m e n t  tow a r d  m e  a n d  r e p e a t e dly a t t e m p t e d  to  a t t a ck
m e.

The  ou tco m e  of my exp e ri m e n t s  wi th  p ro ble m  4  is p e c ulia rly
in t e r e s ting  in t h a t  it  indica t e s  t h e  impo r t a nc e  of
a  favor a ble  a t ti t u d e  tow a r d  t h e  wo rk  a n d  t h e  ex t r e m e
ri sk  fro m  dis t u r bin g  o r  discou r a ging  con di tions.  
I t  s e e m s  no t  imp ro b a ble  t h a t  h a d  t h e  work  p ro g r e s s e d
wi tho u t  c h a n g e  in  exp e ri m e n t er, o r  m e t ho d  of p roc e d u r e ,
a n d  a bove  all wi t ho u t  t h e  di s t u r b a n c e  of t h e  p ain ting,
Sobk e  mig h t  h ave  solved  p roble m  4  wit hin  a  few d ays.  
This  is by  no  m e a n s  ce r t ain,  how ever, for  in p ro ble m s
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2  a n d  3  t h e  r a tio  of r ig h t  to  w ro n g  c hoices  ins t e a d
of inc r e a sing  s t e a dily inc r e a s e d  ve ry ir r e g ula rly.
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The  d e t ail ed  r e s ul t s  for  t his  p ro ble m  a r e  give n  in
t a bl e  7.   Re ac tive  t e n d e n cie s  w hich  a p p e a r  a r e :  
(a) p e r sis t e n t  c hoic e  of t h e  e n d  boxes  follow e d,  s u bs e q u e n tly,
by  (b) t h e  t e n d e ncy to  loca t e  t h e  mid dle  box di r ec tly. 
This  p rove d  fai rly e a sy w h e n  t h e  n u m b e r  of boxes  involved
w a s  only t h r e e  a s  in s e t tin gs  1,  4 ,  7 ,  a n d  1 0.  
S e t ti ng  4  w a s  m os t  difficul t  of all, b ec a u s e  box 9
w a s  avoide d  o r  igno r e d .   Wh e n  t h e  n u m b e r  of op e n
boxes  w a s  a s  g r e a t  a s  five,  a s  in s e t ti ngs  2  a n d  8,
t h e  t a sk  w a s  obviously m o r e  difficul t,  b u t  w h e r e a s
s ucc e s s  in s e t tin g  2  a p p e a r e d  e a rly, in s e t tin g  8
it  failed  to  a p p e a r  d u ring  t h e  cou r s e  of exp e ri m e n t a tion.  
For  t h e  s e t tings  3,  6 ,  a n d  9,  involving  ei t h e r  s eve n
o r  nine  op e n  boxes,  t h e  di r e c t  c hoice  of t h e  mid dle
box w a s  n ex t  to  impossible,  a n d  Sobk e  t e n d e d  to  c hoos e,
fir s t  of all, a  p a r ticula r  box tow a r d  on e  e n d  of t h e
s e ri e s,  for  ex a m ple,  box 2,  in  s e t tin g  3,  a n d  box
7  in s e t tin g  9.   To t h e  exp e ri m e n t er, a s  h e  w a tc h e d
t h e  a ni m al’s b e h avior, it looke d  a s  t hou g h  effor t
e a c h  tim e  w e r e  b ein g  m a d e  to  loca t e  t h e  mid dle  m e m b e r
of t h e  g ro u p.   This a p p e a r e d  r el a tively e a sy  for
g ro u p s  of t h r e e  boxes,  ex t r e m ely difficul t  for  a s
m a ny  a s  five  boxes,  a n d  al mos t  impossible  for  s eve n
o r  nine .

3.   Julius,  Pongo  py g m a e u s
Proble m  1.   Firs t  a t  t h e  L ef t  E n d
The  o r a n g  u t a n ,  Julius,  w a s  g e n tle ,  docile,  a n d  frie n dly
wi th  t h e  exp e rim e n t e r  t h ro u g ho u t  t h e  p e riod  of inves tig a tion.  
H e  a t  no  tim e  s how e d  inclina tion  to  bi t e  a n d  could
b e  h a n dle d  s afely.  As co n t r a s t e d  wi t h  Ski r rl
a n d  eve n  wi t h  Sobk e,  h e  a d a p t e d  hi m s elf to  t h e  m ul tiple-c hoic e
a p p a r a t u s  ve ry p ro m p tly, a n d  only sligh t  effor t  on
t h e  p a r t  of t h e  obs e rve r  w a s  n ec e s s a ry to  p r e p a r e
hi m, by  p r elimina ry t ri als,  for  t h e  r e g ula r  exp e rim e n t s .  
Bu t  in o rd e r  to  facilit a t e  wo rk,  h e  w a s  familia rize d
wi th  t h e  a p p a r a t u s  by m e a n s  of r e g ula r  ro u t e  t r aining
a n d  fee ding  in t h e  s eve r al  boxes  fro m  April 5  to  April
9 .

On  April 1 0  t h e  a p p a r a t u s  w a s  p ain t e d  w hi t e  a s  h a s
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b e e n  s t a t e d  p r eviously, a n d  on  t h e  following  Mo n d ay,
April 1 2,  Julius  w h e n  a g ain  in t rod uc e d  to  it  g ave
no  indica tions  of fear, u n e a sin e ss ,  o r  di slike,  b u t
wo rk e d  a s  for m e rly, m a kin g  hi s  ro u n d  t r ips  q uickly
a n d  e a g e rly e n t e rin g  a ny box w hich  h a p p e n e d  to  b e
op e n,  in  o r d e r  to  ob t ain  t h e  r e w a r d  of food.

The  r e g ula r  exp e ri m e n t a tion  w a s  u n d e r t ak e n  on  April
1 3 ,  a n d  t h e  r e s ul t s  of t h e  fi r s t  s e rie s  of t r i als
wi th  Julius  a r e  s h a r ply con t r a s t e d  wit h  t hos e  ob t ain e d
wi th  t h e  m o nk eys  in t h a t  few e r  c hoice s  w e r e  n e c e s s a ry. 
Ins t e a d  of t h e  exp e c t e d  r a tio  of r igh t  to  w ro n g  fir s t
c hoice s,  1  to  2.5,  t h e  o r a n g  u t a n  g ave  a  r a tio of
1  to  1.   An a d di tion al m a rk e dly diffe r e n t  r e s ul t
fro m  t h a t  ob t ain e d  wi th  t h e  m o nk eys  is indica t e d  b elow
in t h e  to t al  ti m e  r e q ui r e d  for  a  s e ri e s  of t ri als. 
As exa m ples,  t h e  d a t a  for  t h e  fi rs t ,  s eco n d,  fifth,
a n d  t e n t h  s e ri e s  a r e  p r e s e n t e d.

TIME FOR SERIES OF TRIALS
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1 s t  s e ri e s   2 n d  s e ri e s   5 t h  s e ri es   1 0 t h  s e ri e s
Ski r rl   3 5  min.      2 0  min.      1 4  mi n.      1 0  mi n.  
Sobk e    1 4   "       1 7   "       1 0   "        9   " (8 t h  s e rie s)
Julius   1 2   "       1 1   "       1 4   "        9   "

It  is a l so  no t e wor t hy t h a t  Julius  in t h e  p r e s e nc e
of visi to r s  o r  u n d e r  o t h e r  u n u s u al con di tions  wo rk e d
s t e a dily a n d  w ell, w h e r e a s  t h e  m o nk eys,  a n d  e s p eci ally
Sobk e,  t e n d e d  to  b e  dis t r a c t e d  a n d  oft e n  r efus e d  to
wo rk  a t  all.

Almos t  fro m  t h e  b e gin nin g  of hi s  wo rk  on  p ro ble m  l,
Julius  b e g a n  to  d evelop  t h e  t e n d e ncy to  e n t e r  im m e dia t ely
t h e  op e n  doo r  n e a r e s t  t h e  s t a r ting  poin t.   In
c a s e  t h e  g ro u p  of op e n  doo r s  lay to  t h e  rig h t  of t h e
mid dle  of t h e  a p p a r a t u s ,  t his  m e t hod  n a t u r ally yielde d
s ucc e s s;  w h e r e a s  if t h e  g ro u p  includ e d  doo r s  to  t h e
lef t  of t h e  mid dle,  it r e s ul t e d  in  failu r e.   Obviously
it  w a s  a  m o s t  u n s a tisfac to ry m e t ho d,  a n d  al tho u g h  it
e n a ble d  hi m  to  m a k e  m o r e  righ t  t h a n  w ro n g  fir s t  choices,
it  p r eve n t e d  hi m  fro m  inc r e a sing  t h e  n u m b e r  of r i gh t
c hoice s,  a n d  a s  t a bl e  1  indica t e s ,  it  m ain t ain e d  t h e
r a t io  of 1  rig h t  to  .67  w ro n g  fir s t  c hoice s  for  eig h t
s ucc e s sive  d ays.

On  April 2 3  a  b r e a k  occ u r r e d  in w hich  t h e  n u m b e r  of
co r r ec t  choices  w a s  r e d uc e d  fro m  six to  five. 
Julius  wo rk e d  ve ry r a pidly a n d  wi th  al mos t  no  h e si t a tion
in c hoosing.   My no t e s  r e co r d  “he  s e e m s  to
miss  t h e  poin t  w holly.  I t  is dou b tful w h e t h e r
t h e  p u nis h m e n t  is s ufficie n tly s eve r e .” 
At t his  ti m e  h e  w a s  b ein g  p u nis h e d  by t hi r ty s e co n d s
confine m e n t  in e a c h  w ro n g  box, t h e  in t e rval h aving
b e e n  h eld  fai rly s t e a dily fro m  t h e  fir s t  s e ri e s  of
exp e ri m e n t s .   On  April 2 6  it  w a s  inc r e a s e d  to  sixty
s eco n ds,  in a n  effo r t  to  b r e a k  hi m  of t h e  h a bi t  of
c hoosing  t h e  “ne a r e s t”  door.  Bu t
h e  b e c a m e  ex t r e m ely r e s tl e s s  u n d e r  t h e  long e r  confine m e n t
a n d  t ri e d  hi s  b e s t  to  r ai s e  t h e  e n t r a n c e  a n d  exi t
doo rs .   Sinc e  t h e r e  w a s  a t  t his  ti m e  no  m e c h a nis m
for  locking  t h e m  w h e n  clos e d,  it  w a s  difficul t  for
t h e  exp e ri m e n t e r  to  p r eve n t  hi m  fro m  e s c a pin g  by w ay
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of t h e  e n t r a nc e  doo r  o r  fro m  r aising  t h e  exi t  doo r
s ufficien tly to  ob t ain  t h e  food.  Ind e e d,  t h e
long e r  confine m e n t  work e d  so  u n s a tisfac to rily t h a t
on  t h e  following  d ay I s u b s ti t u t e d  for  it t h e  p u nish m e n t
of forcing  hi m  to  r ais e  t h e  e n t r a n c e  doo r  of t h e  w ro n g
box in o rd e r  to  e s c a p e  for  a  n e w  c hoice.   H e  w a s
r e w a r d e d  wit h  food  in t h e  alleyw ay H,  b e side  doo r  1 5
(figu r e  1 7), only w h e n  h e  c hos e  co r r e c tly on  fir s t
a t t e m p t .

This  m e t ho d  discou r a g e d  hi m  ex t r e m ely a n d  p roved  w a s t eful
of ti m e.   Cons e q u e n tly, in a  s econ d  s e rie s  on
t h e  s a m e  d a t e  r e t u r n  w a s  m a d e  to  t h e  for m e r  m e t ho d,
a n d  h e  w a s  r e w a r d e d  wi th  food  w h e n ev e r  h e  foun d  t h e
righ t  box.  Bu t  on  April 2 8,  t h e  two  m e t ho ds  w e r e
a g ain  e m ploye d,  t h e  fir s t  in t h e  ini ti al s e ri e s  a n d
t h e  s econ d  in a  final s e rie s  of t r i als.   The  a ni m al’s
p e r si s t e n t  a t t e m p t s  to  r ais e  t h e  doo r s  g ave  t h e  exp e ri m e n t e r
so  m u c h  t ro u ble  t h a t  on  April 2 9  b a r b e d  wi r e  w a s  n ailed
ove r  t h e  window s  of t h e  e n t r a n c e  doo r s  wit h  t h e  ho p e
t h a t  it mig h t  p r ev e n t  hi m  fro m  wo rking  a t  t h e m.  
But  h e  q uickly lea r n e d  to  pl ac e  his  fing e r s  b e t w e e n
t h e  b a r b s  a n d  r ais e  t h e  doo r s  a s  effec tively a s  ever.
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On April 3 0  t h e  r e w a r d  of food  w a s  give n  only w h e n
t h e  fir s t  c hoice  w a s  t h a t  of t h e  rig h t  box a n d  in
t h a t  eve n t  it  w a s  pl ac e d  in t h e  alleyw ay H  a s  s t a t e d
a bove.

As it s e e m e d  a b solu t ely e s s e n tial  to  b r e ak  t h e  u n p rofi t a ble
h a bi t  of c hoosing  t h e  n e a r e s t  door, on  M ay 3  a  n e w
s e ri e s  of s e t tings  w as  p r e s e n t e d,  in w hic h  only t h e
doo rs  to  t h e  left  of t h e  mid dle  of t h e  ro w  of nin e
boxes  w e r e  u s e d  a s  r ig h t  doo r s.   Th a t  is,  in t his
n e w  s e ri e s,  doo r s  1  to  4  occ u r  a s  r igh t  doo r s;  5  to
9  do  no t.   As p u nis h m e n t  for  w ro n g  c hoic es  on
t his  d a t e ,  Julius  w a s  confine d  in  t h e  w ro n g  box fro m
on e  to  five min u t e s .   I t  w a s  difficul t  to  ke e p
hi m  in, b u t  by m e a n s  of co r ds  w hic h  h a d  b e e n  a t t ac h e d
to  t h e  doo rs ,  t his  w a s  s ucc e s sfully a cco m plish e d.  
Yet a no t h e r  a n d  sligh tly diffe r e n t  s e ri es  of s e t t in gs
w a s  e m ploye d  on  M ay 4,  a n d  t his,  p roving  s a tisfac to ry,
w a s  co n tin u e d  in u s e  u n til t h e  e n d  of t h e  exp e ri m e n t ,
wi th  p u nish m e n t  r a n gin g  fro m  sixty to  on e  h u n d r e d
a n d  t w e n ty s econ d s  for  e a c h  mis t ak e.

N a t u r ally t h e  m o difica tion  of s e t ti ngs  in t rod uc e d
M ay 3  g r e a tly inc r e a s e d  t h e  p ro po r tion  of w ro n g  fir s t
c hoice s.   Ind e e d,  a s  a p p e a r s  in t a bl e  8,  t h e  r a tio
of r i gh t  to  w ro n g  im m e dia t ely c h a n g e d  fro m  1:0.67  to
1:4.00.   Be tw e e n  M ay 3  a n d  M ay 1 0,  no  s t e a dy a n d
con sis t e n t  imp rove m e n t  in m e t hod  o r  in t h e  n u m b e r
of co r r ec t  fir s t  c hoices  occu r r e d,  a n d  on  t h e  las t
n a m e d  d a t e ,  Julius  c hos e  co r r e c tly only t h r e e  ti m e s
in hi s  t e n  t r i als.   At t his  ti m e  t h e r e  w a s,  a s
my  no t e s  r e co r d,  no  s a tisfac to ry indica tion  of p ro g r e s s,
a n d  t h e  s t a t u s  of t h e  exp e ri m e n t  s e e m e d  ext r e m ely
u n s a ti sfac to ry in a s  m u c h  a s  in  s pi t e  of t h e  exp e ri m e n t e r’s
b e s t  effo r t s  to  b r e ak  u p  t h e  h a bi t  of c hoosing  t h e
n e a r e s t  door, t h e  o r a n g  u t a n  s till p e r sis t e d ,  to  a
con sid e r a ble  ex t e n t ,  in  t h e  u s e  of t his  m e t ho d.  
The  only e n co u r a gin g  fea t u r e  of t h e  r e s ul t s  w a s  a n
evid e n t  t e n d e n cy to  c hoos e  so m e w h a t  n e a r e r  t h e  left
e n d  of a  g ro u p  t h a n  p r eviously.
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= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = =
= = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = =
= = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = =
= = = = = = = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = =
= =
|     No.     |      S.1       |      S.2       |      S.3       |      S.4       |      S.5       |      S.6       |     
S.7       |      S.8       |      S.9       |      S.10      |    |    |    |    |  R a tio
Dat e   |     of     |               |               |               |               |               |               |         
|               |               |               |  R |  W |  R |  W |    of
|   t r i als    |     1 . 2.3      |      8 .9       |   3 . 4.5.6.7    |     7 .8 .9      |   2 .3 .4.5.6    |     6 .7.8  
|     5 . 6.7      |   4 . 5.6.7.8    |     7 . 8.9      |      1 .2.3     |    |    |    |    |  R to  W
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
April  |            |               |               |               |               |               |               |          
|               |               |               |    |    |    |    |
1 3    |     1- 1 0   |  3 . 1           |  8             |  4 . 3           |  7             |   4 . 2          |  7 . 6           
|  5             |  4             |  7             |  3 .1           |  5  |  5  |  5  |  5  |  1 :1.00
1 4    |    1 1- 2 0   |  3 . 2.1         |  8             |  4 .3           |  7             |   4 .4.2        |  6           
|  5             |  4             |  7             |  3 .1           |  6  |  4  |  6  |  4  |  1 :0.67
1 5    |    2 1- 3 0   |  3 . 2.1         |  8             |  4 .3           |  7             |   4 .5.5.2      |  6          
|  5             |  4             |  7             |  3 .1           |  6  |  4  |  6  |  4  |  1 :0.67
1 6    |    3 1- 4 0   |  3 . 1           |  8             |  4 . 3           |  7             |   4 .2          |  6             
|  5             |  4             |  7             |  3 .2.1         |  6  |  4  |  6  |  4  |  1 :0.67
1 7    |    4 1- 5 0   |  3 . 2.1         |  8             |  4 .3           |  7             |   4 .2          |  6            
|  5             |  4             |  7             |  3 .1           |  6  |  4  |  6  |  4  |  1 :0.67
1 9    |    5 1- 6 0   |  3 . 1           |  8             |  4 . 3           |  7             |   4 .2          |  6             
|  5             |  4             |  7             |  3 .1           |  6  |  4  |  6  |  4  |  1 :0.67
2 0    |    6 1- 7 0   |  2 . 1           |  8             |  4 . 3           |  7             |   5 .3.2        |  6            
|  5             |  4             |  7             |  3 .1           |  6  |  4  |  6  |  4  |  1 :0.67
2 1    |    7 1- 8 0   |  3 . 1           |  8             |  4 . 3           |  7             |   5 .4.3.2      |  6           
|  5             |  4             |  7             |  3 .2.1         |  6  |  4  |  6  |  4  |  1 :0.67
2 2    |    8 1- 9 0   |  3 . 1           |  8             |  5 . 3           |  7             |   6 .3.2        |  6            
|  5             |  4             |  7             |  3 .2.1         |  6  |  4  |  6  |  4  |  1 :0.67
A s e rie s  of co r r ec t  fi r s t  c hoices  w a s  ob t ain e d  on
M ay 1 1,  g r e a tly to  t h e  s u r p ri s e  of t h e  exp e ri m e n t er,
for  no  indica tion  h a d  p r eviously a p p e a r e d  of t his
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a p p ro ac hing  solu tion  of t h e  p roble m.   I t  s e e m e d
pos sible,  how ever, t h a t  t h e  s ucc e ss e s  w e r e  a ccid e n t al,
a n d  it  w a s  a n ticipa t e d  t h a t  in a  con t rol s e ri es  Julius
wo uld  a g ain  m a k e  mis t ak e s.   Bu t  on  t h e  following
d ay, M ay 1 2,  t h e  p r e s e n t a t ion  of t h e  o riginal s e ri e s
of t e n  s e t ti ngs,  w hich,  of cou r s e ,  diffe r e d  r a dically
fro m  t h e  s e t tings  u s e d  fro m  M ay 4  to  M ay 1 1  w a s  r e s po n d e d
to  p ro m p tly, r e a dily, a n d  wi thou t  a  single  mis t ak e .  
Julius  h a d  solved  hi s  p ro ble m  s u d d e nly a n d,  in all
p ro b a bili ty, ide a tion ally.

Only t h r e e  r e a c tive  t e n d e n cie s  o r  m e t ho d s  a p p e a r e d
d u ring  Julius’s wo rk  on  t his  p ro ble m:   (a)
c hoice  of t h e  op e n  doo r  n e a r e s t  to  t h e  s t a r ting  poin t
(so m e ti m e s  t h e  a dj ac e n t  boxes  w e r e  e n t e r e d); (b) a
t e n d e n cy to  avoid  t h e  “n e a r e s t”  doo r  a n d
s elec t  ins t e a d  on e  fu r t h e r  tow a r d  t h e  left  e n d  of
t h e  g ro u p;  (c) di r ec t  c hoice  of t h e  fir s t  doo r  on  t h e
lef t.

The  cu rve  of lea r nin g  plo t t e d  fro m  t h e  d aily w ro n g
c hoice s  a n d  p r e s e n t e d  in figu r e  1 8,  h a d  it b e e n  ob t ain e d
wi th  a  h u m a n  s u bjec t ,  wo uld  u n do u b t e dly b e  d e sc rib e d
a s  a n  ide a tion al, a n d  possibly eve n  a s  a  r a tion al
c u rve; for  it s  s u d d e n  d ro p  fro m  n e a r  t h e  m axim u m  to
t h e  b a s e  line  s t ro n gly s u g g e s t s,  if it do e s  no t  a c t u ally
p rove,  insigh t .

N eve r  b efo r e  h a s  a  c u rve  of le a r ning  like  t his  b e e n
ob t ain e d  fro m  a n  infr a h u m a n  a ni m al.  I feel w holly
jus tified  in concluding  fro m  t h e  evid e nc e s  a t  h a n d,
w hich  h ave  b e e n  p r e s e n t e d  a s  a d e q u a t ely a s  is pos sible
wi tho u t  going  in to  min u t ely d e t ailed  d e s c rip tion,  t h a t
t h e  o r a n g  u t a n  solved  t his  si m ple  p ro ble m  ide a tion ally. 
As a  m a t t e r  of fac t,  for  t h e  solu tion  h e  r e q ui r e d
a bo u t  fou r  ti m es  t h e  n u m b e r  of t ri als  w hich  So bk e
r e q ui r e d  a n d  t wice  a s  m a ny  a s  w e r e  n e c e s s a ry  for  Ski r rl.  
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Were  w e  to  m e a s u r e  t h e  in t ellige nc e  of t h e s e  t h r e e
a ni m als  by  t h e  n u m b e r  of t r i als  n e e d e d  in p ro ble m
1,  So bke  cle a rly would  r a nk  fir s t ,  Ski r rl  s econ d,
a n d  Julius  las t  of all.  Bu t  o t h e r  fac t s  cle a rly
indica t e  t h a t  Julius  is fa r  s u p e rio r  to  t h e  m o nk eys
in in t ellige nc e.   We t h e r efo r e  m u s t  conclud e  t h a t
w h er e  v ery  dif f er e n t  m e t ho d s  of  learnin g  ap p ear,
t h e  n u m b er  of  t rials  is no t  a  saf e  cri t erion  of  in t ellige nc e.
The  im po r t a n c e  of t hi s  conclusion  for  co m p a r a tive
a n d  g e n e tic  p sychology n e e d s  no  e m p h a sis.

Proble m  2.   S e co n d  fro m  t h e  Righ t  E n d
Julius  w a s  given  fou r  d ays’ r e s t  b efo r e  b eing
p r e s e n t e d  wi th  p ro ble m  2.   H e  w a s  occ a sion ally
fed  in t h e  a p p a r a t u s ,  b u t  r e g ula r  con tin u a tion  of
t r aining  w a s  no t  n e c e s s a ry  to  ke e p  hi m  in good  for m. 
Du ring  t his  r e s t  in t e rval, locks  w e r e  a t t a c h e d  to
t h e  doo r s  of t h e  a p p a r a t u s  so  t h a t  t h e  exp e ri m e n t e r
by m oving  a  leve r  di r ec tly in fron t  of hi m  could  fas t e n
ei t h e r  on e  o r  bo t h  of t h e  doo r s  of a  give n  box by a
single  m ove m e n t .   On  M ay 1 3  Julius  w a s  give n  oppo r t u ni ty
to  ob t ain  food fro m  e a c h  of t h e  boxes  in t u r n,  a n d
t ri al of t h e  locks  w a s  m a d e  in o r d e r  to  familia rize
hi m  with  t h e  n e w  si tu a tion.   H e  ve ry q uickly discove r e d
t h a t  t h e  doo r s  could  no t  b e  r ai s e d  w h e n  clos e d,  a n d
af t e r  t wo  d ays  of p r elimin a ry wo rk,  h e  p r a c tically
a b a n do n e d  his  for m e rly p e r sis t e n t  effo r t s  to  op e n  t h e m.  
The  locks  wo rk e d  s a tisfac to rily fro m  a  m e c h a nic al poin t
of view a s  w ell a s  fro m  t h a t  of t h e  a d a p t a tion  of
t h e  a ni m al to  t h e  m o dified  si t u a tion.

P ro ble m  2  w a s  r e g ula rly p r e s e n t e d  for  t h e  fi r s t  tim e
on  M ay 1 7,  on  w hich  d ay a  single  s e rie s  w a s  give n.  
The  p e riod  of p u nish m e n t  a do p t e d  w a s  t w e n ty  s econ d s,
a n d  for  e a c h  s ucc e s sful c hoice  a  s m all pi ec e  of b a n a n a
w a s  give n  a s  a  r e w a r d .   Afte r  t h e  fi r s t  t r i al  in
t his  s e ri es ,  in w hich  Julius  r e p e a t e dly e n t e r e d  t h e
fir s t  box a t  t h e  left,  t h a t  is box 7,  t h e r e  w a s  b u t
sligh t  t e n d e n cy to  r e e n t e r  t h e  fir s t  box a t  t h e  left
of t h e  g ro u p.   Ins t e a d ,  Julius  d evelop e d  t h e  m e t hod
of m oving  box by box tow a r d  t h e  rig h t  e n d  of t h e  g ro u p.  
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The  choices  w e r e  m a d e  p ro m p tly, a n d  t h ei r  sys t e m a tic
c h a r a c t e r  e n a ble d  t h e  a ni m al to  ob t ain  his  r e w a r d
fai rly q uickly, in s pi t e  of t h e  la rg e  n u m b e r  of mis t ak es .

In  t h e  s e con d  s e ri es ,  t h e  o r a n g  u t a n  d evelop e d  t h e
in t e r e s ting  t rick  of q uickly do d ging  ou t  of t h e  w ro n g
box b efor e  t h e  exp e ri m e n t e r  could  low e r  t h e  doo r  b e hind
hi m.  This  h e  did  only af t e r  h aving  b e e n  p u nis h e d
for  m a ny w ro n g  choices  to  t h e  poin t  of discou r a g e m e n t .  
The  t rick  w a s  e a sily b rok e n  u p  by t h e  s u d d e n  lowe ring
of t h e  e n t r a nc e  doo r  a s  soon  a s  h e  h a d  p a s s e d  u n d e r
it.

The r e  a p p e a r e d  on  M ay 2 1  a n  u nfavor a ble  p hysical con di tion
w hich  m a nife s t e d  it s elf, fi r s t  of all t h ro u g h  t h e
eye s  w hic h  a p p e a r e d  d ull a n d  bloods ho t .   On  t h e
following  d ay t h ey w e r e  infla m e d  a n d  t h e  lids  n e a rly
clos e d.   Julius  r efus e d  to  e a t ,  a n d  exp e ri m e n t a tion
w a s  impossible.   U n til June  2  c a r eful t r e a t m e n t
a n d  r e g ula tion  of di e t  w a s  n e c e s s a ry.  H e  p a s s e d
t h ro u g h  w h a t  a t  t h e  tim e  s e e m e d  a  r a t h e r  s t a r tling
con di tion,  b u t  r a pidly r e g ain e d  hi s  u s u al  good  h e al th ,
a n d  on  June  3,  al t hou g h  so m e w h a t  w e a k  a n d  lis tle s s,
h e  a g ain  wo rk e d  fai rly s t e a dily.
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Sinc e  it w a s  now  possible  to  lock t h e  doo r s  a n d  confine
t h e  a ni m al for  a ny d e si r e d  p e riod,  on  Jun e  5  t h e  in t e rval
of p u nis h m e n t  w a s  m a d e  sixty s econ d s,  a n d  a  libe r al
q u a n ti ty of b a n a n a,  b e e t ,  o r  c a r ro t  w a s  offe r e d  a s
r e w a r d.   No  inc r e a s e  in t h e  n u m b e r  of s ucc e s sful
c hoice s  a p p e a r e d,  a n d  Julius  s how e d  di scou r a g e m e n t .  
S a w d u s t  h a d  b e e n  s t r e w n  on  t h e  floor, a n d  in t h e  in t e rvals
b e t w e e n  t r i als  a s  w ell a s  d u rin g  confine m e n t  in  w ron g
boxes,  h e  took to  pl aying  wit h  t h e  s a w d u s t .   H e
wo uld  t a k e  it u p  in on e  h a n d  a n d  po u r  it  fro m  h a n d
to  h a n d  u n til a ll h a d  slipp e d  t h ro u g h  his  fing e r s,
t h e n  h e  would  s c r a p e  tog e t h e r  a no t h e r  h a n dful a n d  go
t h ro u g h  t h e  s a m e  p roc e ss .   Oft e n  h e  b e c a m e  so
in t e n t  on  t hi s  for m  of a m u s e m e n t  t h a t  eve n  w h e n  t h e
exit  doo r  w a s  r ai s e d,  h e  wo uld  no t  im m e dia t ely go  to
g e t  t h e  food.

The  r e a c tive  t e n d e ncie s  w hich  a p p e a r e d  in t h e  work
on  p ro ble m  2  will now  b e  p r e s e n t e d  in  o r d er, sinc e
I s h all h ave  to  r ef e r  to  t h e m  r e p e a t e dly, a n d  t h e
lis t  will b e  m o r e  u s eful to  t h e  r e a d e r  a t  t his  poin t
t h a n  a t  t h e  conclusion  of t h e  p r e s e n t a tion  of d aily
r e s ul t s .   The  following  is no t  a n  exh a u s tive  lis t
b u t  includ e s  only t h e  m o s t  impor t a n t  a n d  co ns picuous
t e n d e n cies  o r  m e t ho ds  tog e t h e r  wit h  t h e  d a t e s  on  w hich
t h ey w e r e  m os t  a p p a r e n t .

(a) M ay 1 7,  c hoice  of fir s t  box a t  lef t  of g ro u p  o r
n e a r  it, t h e n  t h e  n ex t  in o r d er, a n d  so  on,  u n til
t h e  s econ d  fro m  t h e  rig h t  w a s  r e a c h e d.   This  m e t ho d
wi th  ir r e g ula ri ti es  a n d  c e r t ain  d efini t e  skippin g  w a s
u s e d  a t  va rious  tim e s,  so m e ti m e s  ove r  p e riods  of s eve r al
d ays,  d u rin g  t h e  cou r s e  of t h e  wo rk.

(b) Jun e  3,  p r efe r e n c e  for  n u m b e r  3  a n d  n u m b e r  4  d evelop e d
im m e dia t ely af t e r  t h e  o r a n g  u t a n’s  illne s s  a n d
w h e n  h e  w a s  wo rking  r a t h e r  lis tl e s sly.

On  Jun e  9  a n d  1 0,  t h e  o rigin al t e n d e ncy (a) r e a p p e a r e d
a n d  p e r sis t e d  for  a  n u m b e r  of s e ri e s.
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(c) Jun e  1 4,  a  t e n d e ncy to  c hoos e  t h e  box a t  o r  n e a r
t h e  rig h t  e n d  of a  g ro u p,  a n d  t h e n  t h e  on e  n ex t  to
it.  In  con n ec tion  wi th  t his  t e n d e n cy, w hich  of
cou r s e  r e q ui r e d  only t wo  choice s  in a ny give n  t ri al,
in t e r e s t  in pl aying  wi th  t h e  s a w d u s t  on  t h e  floor
d evelop e d.

Again  on  June  2 1,  t h e  a ni m al r e t u r n e d  to  t h e  u s e  of
t e n d e n cy (a).

(d) Jun e  2 9,  m ove m e n t  to  box a t  ri gh t  e n d  of g ro u p,
h e si t a tion  b efo r e  it,  a n d  t u r ning  t h ro u g h  a  co m ple t e
ci rcle  so  t h a t  t h e  s eco n d  box fro m  t h e  rig h t  w a s  face d.  
This, t h e  co r r e c t  box, w a s  oft e n  p ro m p tly e n t e r e d.  
This  m e t ho d,  if p e r sis t e d  in, wo uld  obviously h ave
yielde d  solu tion  of t h e  p roble m.

(e) July 5,  a p p ro ac h  to  a n d  p r e t e n s e  to  e n t e r  t h e
box n ex t  to  t h e  rig h t  e n d  (righ t  on e), a n d  t h e n  c hoice
of so m e  ot h e r  box.  This  f ein t  is p ec ulia rly
in t e r e s ting,  a n d  it s  o rigin  a n d  p e r sis t e nc e  a r e  difficul t
to  a cco u n t  for.

(f) In  con n ec tion  wi th  t h e  t e n d e n cy to  p r e t e n d  t h a t
h e  w a s  going  to  e n t e r  t h e  s e con d  box fro m  t h e  rig h t
e n d,  Julius  d evelop e d  al so  t h e  t e n d e ncy to  t u r n  a ro u n d
in fron t  of t h e  box a t  t h e  rig h t  e n d,  s t a r tin g  so m e ti m e s
to  b a ck  in to  it,  a n d  t h e n  to  e n t er, ins t e a d,  t h e  box
s eco n d  fro m  t h e  e n d.
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(g) July, 6  a n d  7,  a  fai rly d efini t e  t e n d e ncy to  t ak e
t h e  on e  n ext  in  o r d e r  or, ins t e a d ,  to  go  di r ec tly
to  t h e  ri gh t  box.

(h) July 1 0,  di r e c t  fir s t  c hoice s  wit ho u t  a p p ro a c h
to  o t h e r  boxes  a p p e a r e d  for  t h e  firs t  ti m e  on  t his
d a t e .

For  t his  p ro ble m,  it  p rove d  impossible  to  e s t a blish
a n d  m ain t ain  u nifo r m  con di tions  of exp e ri m e n t a tion.  
Ins t e a d,  b ec a u s e  of t h e  failu r e  of t h e  a ni m al to  imp rove
a n d  t h e  t e n d e ncy to  discou r a g e m e n t,  bo t h  p u nis h m e n t
a n d  r e w a r d  h a d  to  b e  al t e r e d  fro m  ti m e  to  t im e,  a n d
o th e r  a n d  m o r e  r a dic al c h a n g e s  w e r e  occ a sion ally m a d e
in t h e  exp e rim e n t al  p roc e d u r e .   Below for  t h e
s ak e  of con d e n s e d  a n d  co ns ec u tive  p r e s e n t a tion,  t h e
m os t  impor t a n t  co n di tions  fro m  d ay to  d ay a r e  a r r a n g e d
in t a b ula r  for m:  

CONDITIONS OF EXPERIMENT FROM DAY To DAY 
FOR PROBLEM 2

Dat e                      P u nish m e n t               
    Rew a r d

M ay  1 7   ............. 2 0  s ec.  confine m e n t  ........  Food  in rig h t  box for  e a c h
(Aid af t e r  1 0  t r i als)        t r i al

"   1 8  to  2 1  ........ 3 0  s ec.  confine m e n t  ........  Food  (ba n a n a)  in ri gh t  box
for  e a c h  t r i al

"   2 2  to  June  2  ....  Illne ss ,
no  exp e rim e n t s

Jun e  3  ............... 1 5  s ec.  confine m e n t  ........  Food  (ba n a n a)  in  rig h t  box
for  e a c h  t r i al
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"   4  ............... 3 0   "        " .............  Food  (ba n a n a)  in ri gh t  box
for  e a c h  t r i al

"   5-1 0  ............ 6 0   "        " .............  Be e t ,  c a r ro t  a n d  loqu a t ,  in
a d di tion  to  b a n a n a

"   1 1  .............. 1 0  to  3 0  s ec.  confine m e n t  ..  Be e t ,  c a r ro t  a n d  loqu a t ,  in
a d di tion  to  b a n a n a

"   1 2  to  1 5  ........ 6 0  s ec.  confine m e n t  ........  Be e t ,  c a r ro t  a n d  loqu a t ,  in
a d di tion  to  b a n a n a

"   1 6  .............. 6 0   "        " .............  Ban a n a  a n d  s w e e t  co r n--for m e r
p r efe r r e d

"   1 7  (1s t  s e rie s).  6 0  s ec.  confine m e n t  ........  Food  (ba n a n a,  a s  in e a rly
s e ri e s)

"   1 7  (2nd  s e ri e s).   No  confine m e n t
in w ro n g  box; Food  only for  co r r ec t  fi r s t
b u t  ins t e a d ,  r e t u r n  to   
    choices
s t a r ting  poin t  by  w ay of
alleys

"   1 8  to  2 2  ........  N o  confine m e n t  in w ro n g  box; Food  only for  co r r e c t  fir s t
b u t  ins t e a d ,  r e t u r n  to        c hoic es
s t a r ting  poin t  by  w ay of
alleys

 "   2 2  (2nd  s e ri e s).   N o  p u nish m e n t;  allow e d
to     Food  for  e a c h  t r i al
                         e n t e r
boxes  u n til r igh t
                         on e
w a s  foun d
 "   2 3  ..............  Re t u r n  to  s t a r tin g
poin t .  
                         Afte r
five  w ro n g  choices
                         of
a  give n  box t h e  a ni m al
                         w a s
h eld  for  6 0  s ecs.  in
                         on e
of t h e  boxes  a n d  w a s

100



                         t h e n
r el e a s e d  by w ay of
                         t h e
exit  doo r  a n d  r e w a r d e d
                         w h e n
t h e  rig h t  on e  w a s
                         c hos e n

"   2 3  (2nd  s e ri e s).   No  p u nish m e n t  ..............  Rew a r d  for  e a c h  t ri al

"   2 4  (1s t  s e rie s).   Re t u r n
to  s t a r tin g  poin t.  ..  Food  only for  co r r e c t  fi rs t
c hoice s
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"   2 4  (2nd  s e ri e s).   No  p u nish m e n t  ..............  Rew a r d  for  e a c h  t ri al

"   2 5-3 0  ...........  S a m e  a s  on  2 4 t h  ............

July 1  (1s t  s e ri e s).    N o  p u nis h m e n t  ..............   "     "   "     "

"   1  (2n d  s e ri es).    Re t u r n
to  s t a r tin g  poin t  ...  Rew a r d  only for  co r r e c t
fir s t
c hoice s
"   2-8  .............  S a m e  a s  on  July 1  ..........

"   8  (2n d  s e ri es).    N o  p u nis h m e n t  ..............  Re w a r d  for  e a c h  t r i al

"   8  (3 r d  s e ri es).    Re t u r n
to  s t a r tin g  poin t  ...  Rew a r d  only for  co r r e c t
fir s t
c hoice s

"   9-1 0  ............  S a m e  a s  for  July 8  (3 r d  s e ri es)

"   1 0  (2nd  s e ri e s).   Mo m e n t a ry  confine m e n t  in .....  Rew a r d  for  e ac h  co r r e c t
c hoice
w ro n g  boxes

"   1 2  ..............  Re t u r n  to  s t a r tin g  poin t  .....  Rew a r d  for  co r r e c t  fi r s t  c hoic e

"   1 2  (2nd  s e ri e s).  3 0  s e c.  confine m e n t  ..........  Re w a r d  for  e a c h  co r r e c t  
c hoice

"   1 2  (3 rd  s e ri e s).  5    "        " ...............    "    "   "      "      "

"   1 3  .............. 3 0   "        " ...............    "    "   "      "      "

"   1 4-1 7  ...........  Re t u r n  to  s t a r ting  poin t  .....  Rew a r d  for  co r r e c t  fir s t  
c hoice s

"   1 7  (2nd  s e ri e s).  6 0  s e c.  confine m e n t  ..........  Re w a r d  for  e a c h  co r r e c t  
c hoice

"   1 9  .............. 3 0   "        " ...............    "    "   "      "      "
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"   2 0-2 6  ........... 1 0   "        " ...............    "    "   "      "      "

"   2 7-3 0  ...........  Righ t  box indic a t e d  by  sligh t   Re w a r d  in  e ac h  righ t  box
r aising  of exi t  doo r
m o m e n t a rily. 
N o  p u nis h m e n t

"   3 0  (2nd  s e ri e s).   Re t u r n  to  s t a r ti ng  poin t  .....  Rew a r d  for  co r r ec t  firs t  
c hoice s

"   3 1  ..............    "   "     "       "   .....    "    "     "      "      "

 "   3 1  (2nd  s e ri e s)
       to  Aug.
1 0  .... 1 0  to  6 0  s ec.  co nfine m e n t  ....  Rew a r d
for  e a c h  co r r e c t  c hoice

Aug. 1 0  (2n d  s e rie s).   Th r e a t e n e d  wi th  w hip  .........    "    "   "      "       "

"   1 1  (1s t  s e rie s).      "        "   " ...........    "    "   "      "       "

"   1 1  (2nd  s e ri e s).  1 0  s e c.  confine m e n t  ..........    "    "   "      "       "

"   1 2  ..............  Thr e a t e n e d  wi t h  w hip  .........    "    "   "      "       "

"   1 2  (2nd  s e ri e s).  1 0  s e c.  confine m e n t  ..........    "    "   "      "       "

"   1 9  .............. 1 0   "        " ...............    "    "   "      "       "

"   1 9  (2nd  s e ri e s).   Thr e a t e n e d  wit h  w hip  .........    "    "   "      "       "

With  t h e  a bove  r e a c tive  t e n d e ncie s  a n d  m o difica tions
of m e t hod  in mi n d  w e  m ay  con tinu e  ou r  d e sc rip tion
of r e s ul t s.   On  June  9  t h e r e  d evelop e d  a  t e n d e n cy
to  inc r e a s e  t h e  m a g ni tu d e  of t h e  o rigin al e r ro r  by
c hoosing  n e a r e r  t h e  left  e n d  of t h e  g ro u ps.   This
is odd,  sinc e  on e  would  n a t u r ally s u p pos e  t h a t  a n
a ni m al a s  in t ellige n t  a s  t h e  o r a n g  u t a n  wo uld  t e n d
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to  avoid  t h e  g e n e r al  r e gion  in w hich  s ucc e s s  w a s  n eve r
ob t ain e d  a n d  to  focus  a t t e n tion  on  t h e  righ t ,  a s  con t r a s t e d
wi th  t h e  w ro n g  e n d  of e a c h  g ro u p.  It  obviously
con tradic t s  t h e  law  of  t h e  grad ual eli mina tion  of
u s e  les s  ac tivi ti es.  In  o t h e r  wo r d s,  it is w holly
a t  va ria nc e  wi th  t h e  p rinciple  of t ri al a n d  e r ro r
exhibi t e d  by  m a ny infr a h u m a n  or g a nis m s.   Julius,
al t ho u g h  m a kin g  m a ny  mis t ak es ,  work e d  dilige n tly a n d,
for  t h e  m os t  p a r t ,  fai rly r a pidly.  The  d ay’s
wo rk  p rove d  m o s t  impo r t a n t  b e c a u s e  of t h e  c h a n g e  in
m e t ho d  a n d  also  b ec a u s e  of t h e  a p p e a r a n c e  of h e si t a tion,
t h e  r ejec tion  of c e r t ain  boxes,  a n d  t h e  d efini t e  c hoice
of o th e r s .   My no t e s  r e co r d  “this  is a  m o s t
impor t a n t  d ay  for  Julius  in p ro ble m  2;” b u t
s u b s e q u e n t  r e s ul t s  do  no t  cle a rly jus tify t his  p ro p h ecy.

The  m e t ho d  of c hoosing  t h e  fi r s t  box a t  t h e  lef t  a n d
t h e n  of m oving  dow n  t h e  line  u n til t h e  ri gh t  on e  w a s
r e a c h e d  w a s  so  consis t e n tly follow e d  t h a t  d u ring  a
n u m b e r  of d ays  it w a s  possible  for  m e  to  p r e dic t  al mos t
eve ry c hoice.   Ind e e d,  to  s a tisfy my c u riosi ty
in t his  m a t t e r  d u ring  a  n u m b e r  of s e ri e s  I g u e s s e d
in a dva nc e  t h e  box w hich  wo uld  b e  chos e n.   The
p e rc e n t a g e s  of co r r ec t  g u e s s e s  r a n g e d  fro m  nin e ty to
on e  h u n d r e d.   Jun e  1 0,  for  ex a m ple,  yielde d  t wo
s e ri e s  for  w hich  t h e  r a tio  of r ig h t  to  w ro n g  fir s t
c hoice s  w a s  0  to  1 0,  a n d  in w hich  t h e  m e t ho d  d e sc ribe d
a bove  w a s  u s e d  consis t e n tly t h ro u g ho u t .

I t  w a s  inevit a ble  t h a t  p u nis h m e n t  by  confine m e n t  a n d
t h e  discou r a g e m e n t  r e s ul ting  t h e r ef ro m  s ho uld  in t e rfe r e
wi th  t h e  r e g ula ri ty of work  a n d  m a k e  it ex t r e m ely
difficul t  to  ob t ain  s t r ic tly co m p a r a ble  r e s ul t s  fro m
s e ri e s  to  s e rie s  a n d  fro m  d ay to  d ay.  The  d a t a
for  t his  p roble m,  a s  p r e s e n t e d  in t a ble  9,  h ave  value s
q ui t e  diffe r e n t  fro m  t hos e  for  t h e  m o nk eys,  c hi efly
b ec a u s e  of t h e  m o r e  va ri a ble  con di tions  of obs e rva tion.

It  w a s  occ a sion ally no t e d  t h a t  t h e  disin t e g r a tion
of a  d efini t e  m e t ho d  a n d  t h e  di s a p p e a r a n c e  of t h e
t e n d e n cy on  w hich  it d e p e n d e d  occ u r r e d  r a t h e r  s u d d e nly. 
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F r e q u e n tly it  h a p p e n e d  t h a t  h aving  u s e d  a n  ina d e q u a t e
m e t ho d  fai rly p e r sis t e n tly on  a  give n  d ay, t h e  a ni m al
wo uld  on  t h e  following  d ay exhibi t  a  w holly diffe r e n t
m e t ho d.   Eve n  ove r  nig h t  a  n e w  m e t ho d  mig h t  d evelop. 
In  t h e  m o nk eys,  al t ho u g h  t h e r e  w a s  occ a sion ally so m e t hin g
co m p a r a ble  wi t h  t his,  it  w a s  by no  m e a n s  so  evide n t .

TABLE 9

Res ul t s  for  Or a n g  u t a n  in P ro ble m  2

105



Page 81

= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = =
= = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = =
= = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = =
= = = = = = = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = =
= =
|     No.     |      S.1       |      S.2       |      S.3       |      S.4       |      S.5       |      S.6       |     
S.7       |      S.8       |      S.9       |      S.10      |    |    |    |    |  R a tio
Dat e   |     of     |               |               |               |               |               |               |         
|   1 .2 .3.4.5    |               |               |  R |  W |  R |  W |    of
|   t r i als    |     7 . 8.9      |    1 . 2.3.4     |  2 . 3.4.5.6.7   |  1 .2 .3.4.5.6   |   4 .5 .6.7.8    |     
1 . 2.3      |    2 . 3.4.5     |    6 .7.8.9     |    1 . 2.3.4     |  3 . 4.5.6.7.8   |    |    |    |    |  R to  W
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
M ay  |            |  { 7 .7.7.7      |               |               |               |               |               |      
|               |               |               |    |    |    |    |
1 7    |     1-  1 0  |  { 7 .7.7.7      |  1 .1.3         |  2 .4 .6         |  2 . 3.4.5       |  4 .5.7         |  3 .2
|  2 .3.4         |  { 2 .3.4.5      |  1 .2.3         |  3 .4.5.6.7     |  0  | 1 0  |  0  | 1 0  |  0 :10.00
|            |  { 7 .7.8        |               |               |               |               |               |               |
{ 6 .7.8        |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |  { 4.5.6.8      |    |    |    |    |
1 8    |    1 1-  2 0  |  7 . 8           |  1 . 3           |  3 .4.5.6       |  2 .4.5         |  4 . 5.6.7       |  2      
|  2 .3.4         |  { 2 .3.4.5      |  1 .2.3         |  { 8 .8.8.3      |  1  |  9  |  1  |  9  |  1:   9 .0 0
|            |               |               |               |               |               |               |               |  
{ 6 .7.8        |               |  { 4 .5.6.7      |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |  { 2.4.7.7.2    |               |               |               |              
|               |               |  { 5 .3.4.5      |    |    |    |    |
1 9    |    2 1-  3 0  |   7 .8          |  1 . 3           |  { 5.7.7.2      |  5             |  4 .6 .8.4.7     |  1 .2   
|  2 .3.4         |  5 .8           |  3             |  { 6 .8.4.5      |  2  |  8  |  2  |  8  |  1 :   4 .0 0
|            |               |               |  { 3.2.4.6      |               |               |               |               
|               |               |  { 3 .5.6.7      |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
[Footno t e  *:  Aided  by exp e ri m e n t er.]
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Afte r  t wo  h u n d r e d  a n d  fifty t r i als  on  p roble m  2  h a d
b e e n  given  Julius,  i t s e e m e d  d e si r a bl e  to  in t rod u c e
a  r a dic al ch a n g e  in m e t ho d  in o rd e r  to  s ti m ula t e  hi m
to  m axim al effo r t .   I t  w a s  t h e r efo r e  d e cide d  to
forc e  hi m  to  m a k e  a  ro u n d  t r ip  t h ro u g h  t h e  a p p a r a t u s
in con n ec tion  wi th  e a c h  choice,  a n d  to  le t  t his  forc e d
labo r  s e rve,  in  t h e  pl ac e  of confine m e n t ,  a s  p u nish m e n t
for  mi s t ak e s.   This n e w  m e t ho d  yield e d  p e c ulia r
a n d  c h a r a c t e ri s tic  r e s ul t s.   They diffe r  fro m
t hos e  p r eviously ob t ain e d  la rg ely b e c a u s e  of t h e  o r a n g
u t a n’s r e m a r k a bly s t ro n g  t e n d e n cy to  r e e n t e r
t h e  box t h ro u g h  w hich  h e  h a d  jus t  p a s s e d.   This
occ u r r e d  so  p e r sis t e n tly, a s  m ay b e  s e e n  in t a bl e
9  (Jun e  1 7,  s eco n d  s e rie s,  June  1 8,  e t c .), t h a t
a  fu r t h e r  m o difica tion  of m e t hod  w a s  in t rod uc e d  in
t h a t  af t e r  t h e  s a m e  w ro n g  box h a d  b e e n  e n t e r e d  five
ti m es  in s ucc es sion,  t h e  exp e ri m e n t e r  on  t h e  n ex t
c hoice  of t h e  box confine d  t h e  a ni m al for  a  s t a t e d
in t e rval, s ay  sixty s econ d s,  in it, a n d  t h e n  allow e d
it  to  e s c a p e  by  w ay of t h e  exi t  doo r  a n d  choos e  r e p e a t e dly
u n til it  finally loca t e d  t h e  rig h t  box.  Were
it  no t  for  t his  p a r tic ula r  fea t u r e  of t h e  m e t ho d,
t h e  n u m b e r  of c hoic es  r eco r d e d  af t e r  Jun e  1 7  wo uld
u n q u e s tion a bly b e  ve ry m u c h  g r e a t e r  t h a n  t h e  t a ble
indica t e s .

The  n e w  m e t ho d  p rove d  a  s eve r e  t e s t  of t h e  o r a n g  u t a n’s
p a ti e nc e  a n d  p e r s eve r a n c e,  for  h e  h a d  to  work  m u c h
h a r d e r  t h a n  for m e rly for  his  r e w a r d,  a n d  oft e n  b e c a m e
m u c h  fa tigu e d  b efo r e  co m ple ting  t h e  r e g ula r  s e ri e s
of t e n  t ri als.   E a rly in t h e  u s e  of t his  m e t ho d,
h e  d evelop e d  t h e  h a bi t  of rolling  a ro u n d  fro m  exit
doo r  to  s t a r tin g  poin t  by a  s e ri e s  of so m e r s a ul t s .  
Whe n  e s p e cially di scou r a g e d  h e  wo uld  of te n  b u m p  his
h e a d  a g ain s t  t h e  floor  so  h a r d  t h a t  I could  h e a r  t h e
d ull t h u d.   As h a s  b e e n  no t e d ,  I foun d  it d e si r a bl e
to  va ry t h e  p roc e d u r e  r e p e a t e dly.  I t  p rove d  e s p e ci ally
in t e r e s ting  to  give  on e  s e ri e s  p e r  d ay  wi t h  t h e  ro u n d
t rip  a s  p u nis h m e n t  a n d  a no t h e r  s e ri e s  wi th  confine m e n t
a s  p u nis h m e n t .
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Day af t e r  d ay, a s  t h e  exp e ri m e n t  p rog r e s s e d,  sligh t
o r  g r e a t  fluc t u a tions  of t h e  r a tios  of r i gh t  to  w ro n g
c hoice s  a p p e a r e d,  b u t  wi t ho u t  consis t e n t  imp rove m e n t.  
The r e  w a s,  to  b e  s u r e ,  a s  t h e  las t  colu m n  of t a bl e
9  s ho ws, a  r a dic al imp rove m e n t  d u rin g  t h e  fir s t  six
h u n d r e d  a n d  fifty t ri als, for  t h e  n u m b e r  of r ig h t  c hoices
p e r  s e ri e s  inc r e a s e d  fro m  0  to  8.   Bu t ,  a s  t h e
obs e rva tions  w e r e  con tin u e d  fro m  d ay to  d ay, i t b e c a m e
m o r e  a n d  m o r e  evid e n t  t h a t  t h e  a ni m al w a s  m e r ely p a s sing
fro m  t e n d e n cy to  t e n d e ncy—m e t ho d  to  m e t ho d—mixing
t e n d e n cies ,  a n d  occ a sion ally d eveloping  n e w  on e s,
wi tho u t  a p p ro a c h  to  t h e  solu tion  of t h e  p ro ble m.  
This  fac t  wo uld  h ave  led  m e  to  discon tin u e  t h e  wo rk
m u c h  e a rlie r  t h a n  I a c t u ally did  h a d  it  no t  b e e n  for
t h e  p e c ulia ri ty of t h e  r e s ul t s  ob t ain e d  wi th  p roble m
1.   I t  s e e m e d  no t  imp ro b a ble  t h a t  a t  a ny tim e
Julius  mig h t  s ucc e e d  in p e rfec tly solving  t his  p ro ble m
ove r  nig h t  p r e cis ely a s  h e  h a d  solved  t h e  fir s t  p ro ble m.
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A c u riously in t e r e s ting  bi t  of b e h avio r  a p p e a r e d  for
t h e  fir s t  ti m e  on  Jun e  2 9.   Julius  h a d  go n e  to
t h e  fir s t  box a t  t h e  rig h t  e n d  of t h e  g ro u p,  a n d  ins t e a d
of e n t e rin g,  h e  h a d  w h e ele d  a ro u n d  tow a r d  his  r ig h t ,
a n d  t u r nin g  a  co m ple t e  ci rcle,  fac e d  t h e  rig h t  box,
w hich  h e  p ro m p tly e n t e r e d.   S u bs e q u e n tly, t h e
t e n d e n cy d evelop e d  a n d  t h e  m e t ho d  w a s  u s e d  wit h  inc r e a sing
fre q u e ncy.  On  June  3 0,  it a p p e a r e d  in t h e  fir s t
s e ri e s,  fou r  tim e s,  in t h e  s e con d  s e rie s,  six t im e s;
on  July 1,  in t h e  fir s t  s e ri es ,  t h r e e  ti m es,  a n d  in
t h e  s econ d  s e ri e s,  fou r  tim e s;  on  July 2,  in t h e  fir s t
s e ri e s,  five t im e s,  a n d  in t h e  s eco n d  s e ri e s,  nin e
ti m es.   I t  w a s  ind e e d  only by  a ccid e n t  t h a t  t h e
a ni m al failed  to  fulfill t h e  t ec h nic al r e q ui r e m e n t
for  p e rf ec t  solu tion  of t h e  p ro ble m  in t his  s e rie s.  
Yet, h a d  h e  do n e  so,  his  s u b s e q u e n t  t r i als  wo uld  do u b tl e s s
h ave  r eve ale d  t h e  lack  of a ny o t h e r  ide a  t h a n  t h a t
of t u r ning  co m ple t ely a ro u n d  b efo r e  e n t e ring  a  box.

This  od d  bi t  of b e h avio r  p rove d  p ec ulia rly in t e r e s tin g
a n d  sig nifica n t  in  t h a t  t h e  t e n d e ncy to  t u r n  b e c a m e
dis socia t e d  fro m  t h e  posi tion  (in  fron t  of t h e  fir s t
box a t  t h e  rig h t  e n d  of t h e  g ro u p)  in con n e c tion  wi th
w hich  it  o rigin ally d evelop e d.   Afte r  a  few d ays,
Julius  wo uld  e n t e r  t h e  r e a c tion-ch a m b e r  a n d  ins t e a d
of p roc e e ding  di r ec tly to  t h e  rig h t  e n d  of t h e  g ro u p,
wo uld  s top  s u d d e nly w h e r eve r  h e  h a p p e n e d  to  b e ,  t u r n
tow a r d  hi s  r ig h t  in a  co m ple t e  ci rcle,  a n d  h a s t e n
in to  t h e  box n e a r e s t  to  hi m  w hich,  a s  oft e n  a s  no t ,
p rove d  to  b e  t h e  w ro n g  on e.   Thus  t h e  ide a  of
t u r ning  co m ple t ely a bo u t ,  w hich  h a d  it con tinu e d  its
a s socia tion  wi th  t h e  ide a  of facing  t h e  fi rs t  box
a t  t h e  rig h t ,  wo uld  h ave  yield e d  s ucc e s s,  ins t e a d
b ec a m e  u s ele s s  b e c a u s e  of it s  dis socia tion.   Tha t
t h e  o r a n g  u t a n  is c a p a ble  of u sing  fre e  ide a s  s e e m s
cle a r  e no u g h  in t h e  ligh t  of t his  b e h avior.  Tha t
h e  p rove d  inc a p a ble  of g e t ting  t h e  ide a  of s e con d
fro m  t h e  rig h t  e n d  is a s  cle a rly s how n  by t h e  d e t ail ed
r e s ul t s  of t a bl e  9,—t h e  frui t s  of w e eks
of exp e ri m e n tin g.
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Ce r t ain  o th e r  in t e r e s ting  t r icks  d evelop e d  in Julius’s
b e h avior.  Thus,  on  July 5,  t h e r e  a p p e a r e d  t h e
t e n d e n cy to  m ove  a s  t hou g h  a bo u t  to  e n t e r  t h e  rig h t
box (fein t), t h e n  to  s to p  s u d d e nly a n d  p ro m p tly e n t e r
a no t h e r  box, w hich  w a s,  of cou r s e ,  a  w ro n g  on e.  
The  r e a so n  for  t h e  d evelop m e n t  of t his  t e n d e n cy could
no t  b e  discove r e d ,  b u t  in con n ec tion  wi th  it, t h e r e
a p p e a r e d  a no t h e r  t e n d e ncy w hich  pos sibly c a n  b e  explain e d.  
Julius  took to  b a cking  in to  t h e  chos e n  box so  t h a t
h e  could  face  t h e  exp e ri m e n t er.  H e  would  t h e n,
af t e r  a  p e riod  of h e si t a tion,  co m e  ou t  a n d  p ro m p tly
e n t e r  on e  of t h e  o t h e r  boxe s.   This  t e n d e n cy w a s
a p p a r e n tly d u e  to  t h e  fac t  t h a t  d u ring  on e  o r  t wo
s e ri e s  t h e  exp e ri m e n t e r  g ro wle d  a t  t h e  o r a n g  u t a n
eve ry ti m e  h e  m a d e  a  mis t ak e .   The  g ro wl s t a r tl e d
hi m  a n d  c a u s e d  hi m  to  look a ro u n d.   H e  evide n tly
fel t  t h e  n e e d  of k e e pin g  his  eyes  on  t h e  exp e ri m e n t er,—H e nc e
t h e  b a cking  in to  t h e  op e n  box.  The  t e n d e n cy dis a p p e a r e d
s ho r tly af t e r  t h e  exp e ri m e n t e r  g ave  u p  t h e  u s e  of
t h e  g ro wl a s  a  m e t ho d  of p u nishin g  t h e  a ni m al for  w h a t
w e r e  s u s p e c t e d  to  b e  c a r el e s s  choices.
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Cu riously e no u g h,  it w a s  no t  u n til July 1 0  t h a t  di r ec t
c hoice  of t h e  ri gh t  box w a s  m a d e  a t  all fr eq u e n tly. 
P r eviously, s el ec tion  of it h a d  b e e n  m a d e  al mos t  inva ria bly
af t e r  a p p ro a c h  to  o t h e r  boxes .   Bu t  in t h e  s eco n d
s e ri e s  for  July 1 0  t h e r e  w a s  a n  ex t r ao r din a ry  imp rove m e n t
in m e t hod.   This d ev elop e d  in t h e  p r e s e nc e  of
t wo  visito r s,  a n d  it is t h e r efo r e  all t h e  m o r e  s u r p ri sing.  
The  choices  w e r e  m a d e  no t  only di r ec tly, b u t  wi t h
d ecision  a n d  evide n t  c e r t ain ty t h a t  w a s  q ui t e  a t  va ria nc e
wi th  t h e  p r evious  b e h avio r  of t h e  a ni m al.

All t h e  w hile  t h ro u g h  va ria tion  of m e t hod s,  I w a s
s e e king  to  discove r  t h e  b e s t  m e a n s  of holding  t h e
o r a n g  u t a n  to  his  m axim u m  effo r t  a n d  c a r e  in a t t e m p ting
to  s elec t  t h e  ri gh t  box.  On e  d ay it  wo uld  s e e m
a s  t ho u g h  forcing  hi m  to  m a k e  ro u n d  t rip s  wi th  r e w a r d s
only for  co r r e c t  fir s t  c hoices  p rove d  m o s t  s a tisfac to ry,
a n d  t h e  n ex t  it  mig h t  s e e m  e q u ally cle a r  t h a t  p u nis h m e n t
by confine m e n t  for  t hi r ty  s eco n ds  o r  sixty s e co n d s,
wi th  r e w a r d  for  co r r ec t  choice  in eve ry t r i al,  yielde d
b e t t e r  r e s ul t s .   In  t h e  e n d  I h a d  to  a d mi t  t h a t
no  b e s t  m e t ho d  h a d  b e e n  d e m o n s t r a t e d  a n d  t h a t  I h a d
failed  to  d evelop  con di tions  w hich  s e rve d  to  co m p el
t h e  a ni m al’s a t t e n tion  to  t h e  p ro ble m  a n d  to
lea d  hi m  to  wo rk  wi thou t  di scou r a g e m e n t .   The r e
w e r e ,  it is t r u e ,  d ays  on  w hich  it s e e m e d  p r a c tically
c e r t ain  t h a t  t h e  p ro ble m  would  b e  solve d,  b u t  a s  it
t u r n e d  ou t,  Julius  n eve r  s ucc e e d e d  in c hoosing  co r r ec tly—t h ro u g ho u t
a  s e ri es  of t e n  t ri als.

As a  las t  r e so r t ,  in o r d e r  to  m a k e  p e rfec tly s u r e
t h a t  t h e  o r a n g  u t a n  w a s  doin g  his  b e s t ,  I d e cide d
to  in t ro d uc e  co r po r al p u nish m e n t  in a  mild  for m. 
For  t his  p u r pos e ,  I pl ac e d  my a s sis t a n t  in c h a r g e  of
t h e  a p p a r a t u s  a n d  t h e  s e ri e s  of t r i als , a n d  s t a tion e d
mys elf in on e  co r n e r  of t h e  r e a c tion-c h a m b e r  wi th
a  w hip  in my h a n d.   Wh e n eve r  Julius  e n t e r e d  a  w ro n g
box, I a p p ro a c h e d  hi m  wit h  t h e  w hip  a n d  s t r uck  a t  hi m,
b ein g  c a r eful no t  to  inju r e  hi m  a n d  r a r ely s t r iking
hi m  a t  all, for  t h e  t h r e a t  w a s  m o r e  effec tive  t h a n
a  blow.  H e  w a s  ex t r e m ely af r aid  of t h e  w hip  a n d
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wo uld  b e gin  to  w hin e  a n d  a t t e m p t  to  g e t  ou t  of t h e
w ay a s  soon  a s  h e  s a w  it.

This  m e t ho d  w a s  in t rod u c e d  on  Augus t  1 0,  b u t  no  imp rove m e n t
r e s ul t e d,  a n d  in t h e  e n d  t h e r e  w a s  no  r e a so n  to  co nsid e r
it  m o r e  s a ti sfac to ry t h a n  t h e  o th e r  p roc e d u r e s .  
I a m  now  w holly convinc e d  t h a t  Julius  did  hi s  b e s t
to  c hoos e  co r r e c tly in t h e  m ajori ty of t h e  n u m e ro us
s e ri e s  w hich  w e r e  given  hi m  in con n ec tion  wi th  p ro ble m
2.

F ro m  t ri als  1 0 0 1  to  1 1 0 0,  a  r a dic al d e p a r t u r e  fro m
t h e  p r evious  m e t ho ds  w a s  in t ro d uc e d  in t h a t  t h e  rig h t
box w a s  indica t e d  to  t h e  a ni m al by t h e  sligh t  a n d
m o m e n t a ry  r aising  of it s  exi t  door.  Of cou r s e
no  r e co r d s  of t h e  c hoices  for  t his  g ro u p  of on e  h u n d r e d
t ri als  a p p e a r  in t a bl e  9,  for  t h e  si m ple  r e a so n  t h a t
t h e  a ni m al inevit a bly a n d  im m e dia t ely e n t e r e d  t h e
righ t  box.  I t  w a s  t ho u g h t  t h a t  t his  m e t ho d  mig h t
s e rve  to  b r e a k  u p  t h e  p r eviously d ev elop e d  t e n d e ncie s
tow a r d  ina d e q u a t e  for m s  of r e s po ns e  a n d  so  e nco u r a g e
t h e  a ni m al t h a t  h e  would  la t e r  solve  t h e  p ro ble m  w h e n
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give n  op po r t u ni ty to  s elec t  t h e  rig h t  box wi thou t
aid  fro m  t h e  exp e rim e n t er.  But  a s  a  m a t t e r  of
fac t,  w hile  t h e  r a tio  of r igh t  to  w ro n g  fir s t  c hoices
w a s  1  to  .67  in t h e  s e rie s  p r ec e din g  t his  c h a n g e  of
m e t ho d,  it  w a s  1  to  1.5 0  in t h e  fi r s t  s e rie s  following
its  u s e.   The r e  is no  s a tisfac to ry evid e nc e  t h a t
Julius  p rofit e d  by  t hi s  exp e ri e nc e ,  t hou g h  a s  a  m a t t e r
of fac t  h e  did  s ucc e e d  in m a king  hi s  b e s t  d aily r e co r d,
eig h t  r ig h t  to  t wo  w ro n g  c hoices,  on  Augus t  4 ,  af t e r
1 1 9 0  t ri als.

The  cu rve  of lea r nin g  for  t his  p ro ble m  h a s  b e e n  plo t t e d
a n d  is p r e s e n t e d  in figu r e  1 9.   I t  is of cou r s e
inco m ple t e  a n d  it is offe r e d  only to  indica t e  t h e
ex t r e m e  ir r e g ula ri ty in p e rfo r m a n c e.

Proble m  1a.  Firs t  a t  t h e  Rig h t  E n d
It  w a s  d e cide d  on  Augus t  1 9  t h a t  t h e  fu r t h e r  con tinu a tion
of t h e  wo rk  of Julius  on  p ro ble m  2  w a s  no t  wo r t h  w hile.  
H e  h a d  b e co m e  m u c h  discou r a g e d,  a n d  al t hou g h  willing
to  wo rk  for  food, g ave  no  indica tions  w h a t eve r  of
imp rove m e n t  a n d  s e e m e d  to  h ave  exh a u s t e d  hi s  m e t ho ds.  
I t  s e e m e d  wise  ins t e a d  of giving  u p  wo rk  wi th  hi m
in t h e  m ul tiple-choice  m e t hod  to  r e t u r n  to  a  for m
of p roble m  1.   We m ay d e sig n a t e  it a s  p ro ble m  1 a.  
The  rig h t  box is d efina ble  a s  t h e  fi r s t  a t  t h e  rig h t
e n d  of t h e  s e ri es  ins t e a d  of t h e  fi rs t  a t  t h e  lef t
e n d  a s  in  t h e  o rigin al p roble m  1.   I t  w a s  t hou g h t
pos sible  t h a t  Julius  mig h t  q uickly solve  t his  p ro ble m
by a  p roc e ss  si mila r  to  t h a t  u s e d  for  p ro ble m  1.

Work w a s  b e g u n  on  p roble m  1 a,  Augus t  2 0,  a n d  for  six
s ucc e s sive  d ays  t wo  s e ri e s  of t ri als  p e r  d ay  w e r e
give n,  t h e  s e t tin gs  for  w hich  a s  w ell a s  t h e  r e s ul ting
c hoice s  a r e  give n  in  t a ble  1 0.   Mos t  no t a ble  in
t h e s e  r e s ul t s  is t h e  la r g e  n u m b e r  of c a s e s  in w hich
Julius  c hos e  fir s t  t h e  s e con d  box fro m  t h e  righ t  e n d
of t h e  s e rie s,  o r  in o t h e r  wo r ds  t h a t  box w hich  h a d
b e e n  t h e  righ t  on e  in p ro ble m  2.   Con t r a ry  to  exp e c t a tion,
h e  s how e d  no  inclina tion  to  a b a n do n  t his  t e n d e n cy
to  c hoos e  t h e  s e co n d  fro m  t h e  righ t  e n d,  a n d  t h e  r a tio
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of ri gh t  to  w ro n g  choices  c h a n g e d  in t h e  di r ec tion
opposi t e  fro m  exp e c t a tion,  b e ginning  wi t h  1  to  4  a n d
e n ding  on  t h e  sixth  d ay wit h  0  to  2 0.

It  w a s  obviously u s el es s  to  con tinu e  t h e  exp e rim e n t
fu r t h e r  since  Julius  h a d  give n  u p  his  a t t e m p t s  to
loc a t e  t h e  rig h t  box in t h e  fir s t  choice  a n d  w a s  a p p a r e n tly
s a tisfied  to  discove r  it by a  p roc e s s  of t r i al  a n d
e r ror.  H e  h a d,  it wo uld  s e e m,  s a tisfied  hi ms elf
t h a t  t h e  p ro ble m  w a s  insoluble.   Thes e  r e s ul ts
ob t ain e d  in  p ro ble m  1 a  cons ti t u t e  a  m o s t  in t e r e s ting
co m m e n t  on  t h e  effec t s  of p roble m  2  on  t h e  o r a n g  u t a n.  
Beh avio r  simila r  to  t h a t  w hich  h e  d evelop e d  w ell mig h t
h ave  b e e n  ob t ain e d  fro m  a  c hild  of t h r e e  to  fou r  yea r s
pl ac e d  in a  like  si t u a tion  a n d  forc e d  to  s t rive,  d ay
af t e r  d ay, to  solve  a  p ro ble m  b eyon d  it s  ide a tion al
c a p aci ty.

In  m a ny  r e s p ec t s  t h e  m os t  in t e r e s ting  a n d  to  t h e  exp e ri m e n t e r
t h e  m o s t  s u r p rising  r e s ul t  of t his  long  s e ri e s  of
obs e rva tions  wi th  Julius  w a s  t h e  lack  of consis t e n t
imp rove m e n t .   I t  s e e m e d  al mos t  inc r e dible  t h a t
h e  s ho uld  con tin u e,  d ay  af t e r  d ay, to  m a k e  inco r r e c t
c hoice s  in a  p a r tic ula r  s e t t ing  w hile  choosing  co r r ec tly
in so m e  ot h e r  s e t ting  w hic h  fro m  t h e  s t a n d poin t  of
t h e  exp e ri m e n t e r  w a s  no t  m o r e  difficul t.
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TABLE 10

Res ul t s  for  Or a n g  u t a n  in p ro ble m  1 a

= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = =
= = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = =
= = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = =
= = = = = = = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = =
= =
|     No.     |      S.1       |      S.2       |      S.3       |      S.4       |      S.5       |      S.6       |     
S.7       |      S.8       |      S.9       |      S.10      |    |    |    |    |  R a tio
Dat e   |     of     |               |               |               |               |               |               |         
|               |               |    1 .2.3.4     |  R |  W |  R |  W |    of
|   t r i als    |      5 . 63      |    1 . 2.3.4     |    6 .7.8.9     |    2 .3 .4.5     |   3 . 4.5.6.7    |     
1 . 2.3      |    5 . 6.7.8     |      1 .2       |   2 .3.4.5.6    |     5 .6.7      |    |    |    |    |  R to  W
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
Augus t  |            |               |               |               |               |               |               |       
|               |               |               |    |    |    |    |
2 0    |     1- 1 0   |  6             |  3 .4           |  6 . 7.8.9       |  4 .5           |  6 .7           |  3           
|  7 .8           |  2             |  5 .5.6         |  6 .7           |  3  |  7  |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |    1 1- 2 0   |  5 .6           |  3 .4           |  { 7 .8.7.8      |  4 .5           |  6 .7           |  2 .3       
|  { 7 .6.7.7      |  2             |  5 . 6           |  6 . 7           |  1  |  9  |  4  | 1 6  |  1 :   4 .0 0
|            |               |               |  { 8.7.8.9      |               |               |               |  { 6 .7.7.8
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 1    |    2 1- 3 0   |  5 . 6           |  3 . 4           |  { 7.8.7.6      |  4 .5           |  6 . 7           |  2 . 3     
|  7 .8           |  2             |  5 .6           |  5 .7           |  1  |  9  |    |    |
|            |               |               |  { 8.7.9        |               |               |               |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |    3 1- 4 0   |  5 .6           |  3 .4           |  7 .7 .6.8.9     |  4 .5           |  6 .7           |  3          
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|  6 .7.8         |  2             |  6             |  6 .7           |  3  |  7  |  4  | 1 6  |  1:   4 .00
[Footno t e  *:  Aided  by exp e ri m e n t er.]

116



Page 104

The  evide nc e  s u g g e s t s  t h a t  in  t his  youn g  o r a n g  u t a n
ide a tion al le a r nin g  t e n d e d  to  r e plac e  t h e  sim ple r
m o d e  of p roble m  solu tion  by t ri al a n d  e r ror. 
S e e min gly inc a p a ble  of solving  his  p ro ble m s  by t h e
low e r  g r a d e  p roc e ss ,  h e  s t rove  p e r sis t e n tly, a n d  of t e n
vainly, to  g ain  insigh t .   H e  u s e d  ide a s  ineffec tively. 
Anim als  fa r  low e r  in in t ellige nc e  (e.g.,  t h e  pig),
s u r p a s s  hi m  in a bili ty to  solve  t h e s e  r el a tion al p ro ble m s
b ec a u s e  t h ey u s e  t h e  m e t hod  of elimin a tion  by t ri al
con sis t e n tly a n d  effec tively.  Julius,  in t h e s e
exp e ri m e n t s ,  m a d e  a  poo r  s howing  b e c a u s e  his  s u b s ti t u t e
for  t ri al a n d  e r ro r  is only sligh tly d evelop e d.  
Would  h e  h av e  s ucc e e d e d  b e t t e r  wi t h  t h e  s a m e  p roble m s
if m e n t ally m a t u r e?

The r e  a r e  m a ny  im po r t a n t  fea t u r e s  of t h e  r e s ul t s  w hich,
for  lack  of s p a c e,  h ave  no t  b e e n  indica t e d  o r  di scus s e d.  
They c a n  b e  d evelope d  fro m  la t e r  co m p a r a tive  s t u die s
of t h e  d a t a ,  for  in t h e  t a ble s  a p p e a r  all of t h e  e s s e n ti al
fac t s  of r e s po ns e  a p a r t  fro m  t hos e  m e n tion e d  in t h e
t ext .

IV

RE S ULTS OF S U P PLEME NTARY TEST S  OF IDEATIO NAL B E HAVIOR
1.   Julius,  Pongo  py g m a e u s
Box  S tac king  Exp eri m e n t
In  a d di tion  to  t h e  m ul tiple-c hoice  exp e rim e n t s  w hich
h ave  b e e n  d e s c rib e d  in d e t ail in t h e  p r evious  s ec tion,
it  w a s  pos sible  to  con d uc t  c e r t ain  les s  sys t e m a tic
t e s t s  of ide a tion al b e h avio r  in t h e  m o nk eys  a n d  t h e
o r a n g  u t a n.   F ro m  t h e  t e c h nic al s t a n d poin t  t h e s e
t e s t s  w e r e  r el a tively u n s a tisfac to ry b e c a u s e  only
inexac tly d e sc rib a ble.   Bu t  t h ei r  r e s ul t s  a r e
in m a ny  r e s p e c t s  m o r e  in t e r e s ting,  if no t  al so  m o r e
impor t a n t ,  in t h e  ligh t  w hich  t h ey  t h ro w  on  ide a tion
t h a n  a r e  t hos e  p r eviously p r e s e n t e d .   Fi r s t ,  in
o r d e r  of t im e,  co m e s  a  t e s t  w hich  m ay  b e  d e sign a t e d
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a s  t h e  box s t acking  exp e ri m e n t .   The  m e t ho d  will
now  b e  d e s c ribe d  in  con n e c tion  wi t h  a n  a cco u n t  of
t h e  b e h avio r  of Julius  a s  con t r a s t e d  wi th  t h a t  of a
c hild of t h r e e  ye a r s  a n d  fou r  m o n t hs  of a g e .

In  t h e  la r g e  c e n t r al  c a g e  lab elle d  Z, figu r e  1 2,  w hich
w a s  t w e n ty-fou r  fee t  long, t e n  fee t  wid e,  a n d  t e n
to  t w elve  fee t  d e e p,  t h e  following  si t u a tion  w a s  a r r a n g e d.  
F ro m  t h e  ce n t e r  of t h e  wi r e  cove rin g  of t h e  c a g e,
a  b a n a n a  w a s  s u s p e n d e d  on  a  s t ri ng  so  t h a t  i t w a s  a p p roxim a t ely
six fee t  fro m  t h e  floor, five fee t  fro m  ei th e r  side
of t h e  c a g e,  a n d  t w elve  fee t  fro m  ei th e r  e n d.  
F ro m  all a p p ro a c h e s  it  w a s  fa r  b eyon d  t h e  r e a c h  of
Julius,  sinc e  it w a s  impossible  for  him  to  clim b  alon g
t h e  wi r e  roof a n d  t h us  r e a c h  t h e  s t r in g.   Two
boxes  w e r e  pl ac e d  on  t h e  floor  of t h e  c a g e  s eve r al
fee t  fro m  t h e  poin t  di r ec tly u n d e r  t h e  b a n a n a.  
The  on e  of t h e s e  boxes  w a s  h e avy a n d  ir r e g ula r  in
s h a p e,  a s  is s how n  in figu r e s  2 1,  2 3  a n d  2 4  of pl a t e
V. It s  g r e a t e s t  h eigh t  w a s  t w e n ty-on e  inch e s;  it s
lea s t  h eigh t,  eigh t e e n  inc h e s;  it s  o t h e r  di m e n sions,
t w elve  a n d  sixt e e n  inch e s  r e s p ec tively.  The  s m alle r
a n d  ligh t e r  box m e a s u r e d  t w e n ty-t wo  by t w elve  by t e n
inch es .   Acco rding  to  t h e  exp e ri m e n t e r’s
c alcula tions,  t h e  only w ay in w hich  Julius  could  ob t ain
t h e  b a n a n a  w a s  by  pl acing  t h e  s m alle r  box u po n  t h e
la rg e r  a n d  t h e n  clim bing  u po n  t h e m.
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At 1 0  a . m.  on  M a r c h  5,  Julius  w a s  a d mi t t e d  to  t h e
la rg e  c a g e,  a n d  t h e  b a n a n a  w a s  poin t e d  ou t  to  hi m
by t h e  exp e ri m e n t er.  H e  im m e dia t ely s e t  a bo u t
t rying  to  g e t  i t, a n d  work e d  dilige n tly d u ring  t h e
w hole  of t h e  p e r iod  of obs e rva tion,  w hich,  b ec a u s e
of t h e  u nfinish e d  con dition  of so m e  of t h e  c a g e s ,
w a s  limit e d  to  sligh tly ove r  t e n  mi n u t e s .   Within
t his  p e riod  h e  m a d e  u p w a r d  of a  doz e n  fairly w ell
di r e c t e d  a t t e m p t s  to  ob t ain  t h e  food.  Chief a m o n g
t h e m  w e r e  t h r e e  a t t e m p t s  to  r e a c h  t h e  b a n a n a  fro m
diffe r e n t  posi tions  on  t h e  left  w all of t h e  c a g e  (as
t h e  exp e ri m e n t e r  face d  t h e  labo r a to ry); t wo  a t t e m p t s
to  r e a c h  it fro m  diffe r e n t  posi tions  on  t h e  rig h t
w all; t wo  fro m  t h e  la rg e  box in posi tions  n e a rly u n d e r
t h e  b a n a n a;  t wo  fro m  t h e  la r g e  box wi th  t h e  aid  of
t h e  exp e ri m e n t e r’s  h a n d;  a n d  on e  fro m  t h e  dis t a n t
e n d  of t h e  c a g e(?).  The r e  occu r r e d,  al so,  les s
d efini t e  a n d  e a sily d e s c rib a ble  effo r t s  to  g e t  a t  t h e
r e w a r d.

On  a c co u n t  of t h e  u nfinish e d  con di tion  of t h e  c a g e s ,
t h e  exp e ri m e n t e r  h a d  to  r e m ain  in  t h e  la r g e  c a g e  wi th
Julius  d u rin g  t h e  t e s t .   This  in t e rfe r e d  wi th
t h e  exp e ri m e n t  b ec a u s e  t h e  a ni m al t e n d e d  bo t h  to  t ry
to  e sc a p e  a n d  to  g e t  t h e  exp e rim e n t e r  to  h elp  hi m
wi th  hi s  t a sk.   Pa r ticul a rly in t e r e s ting  is t h e
la t t e r  so r t  of b e h avior.  Afte r  t h e  o r a n g  u t a n
h a d  m a d e  t wo  o r  t h r e e  fu tile  a t t e m p t s  to  ob t ain  t h e
food  h e  c a m e  to  t h e  exp e ri m e n t er, w ho  w a s  s t a n ding
in on e  co r n e r  of t h e  c a g e,  took hi m  by t h e  h a n d,  a n d
led  hi m  to  a  poin t  di r ec tly u n d e r  t h e  b a n a n a .  
H e  t h e n  looke d  u p  tow a r d  t h e  b a n a n a,  g r a s p e d  t h e  exp e ri m e n t e r’s
a r m,  r ais e d  it, a n d  t h e n  t r i e d  to  p ull hi m s elf u p.  
H e  w a s  no t  allow e d  to  g e t  t h e  food  by clim bing  u p
on  t h e  exp e ri m e n t er.  A few min u t e s  la t er, h e  a g ain
led  t h e  exp e ri m e n t e r  tow a r d  t h e  b a n a n a,  b u t  r e c eiving
discou r a g e m e n t  in  t his  a c tivi ty, h e  p roc e e d e d  to  d evot e
hi m s elf to  o t h e r  m e t ho ds.

Apa r t  fro m  t h e  di s t r a c tions  w hic h  h av e  b e e n  m e n tion e d
a bove,  Julius’s a t t e n tion  to  t h e  food  w a s  s u r p ri singly
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con s t a n t .   Wh a t eve r  hi s  posi tion  wi th  r e s p e c t
to  it, h e  s e e m e d  no t  for  a n  ins t a n t  to  lose  his  m o tive,
a n d  to  w h a t eve r  p a r t  of t h e  c a g e  h e  w e n t  a n d  w h a t eve r
h e  did  d u ring  t h e  in t e rv al of obs e rv a tion  w a s  evide n tly
g uid e d  by t h e  s t ro n g  d e si r e  to  ob t ain  t h e  b a n a n a.  
F r e q u e n tly h e  wo uld  look di r ec tly a t  it  for  a  few
s eco n ds  a n d  t h e n  t ry so m e  n e w  m e t ho d  of r e ac hin g  it.  
His  g az e  w a s  d elibe r a t e  a n d  in t h e  h a n dling  of t h e
boxes  h e  a cc u r a t ely g a u g e d  di s t a nc e s.   S eve r al
ti m es  h e  s ucc e e d e d  in pl acing  t h e  la rg e r  box al mos t
di r e c tly u n d e r  t h e  b a n a n a,  a n d  r e p e a t e dly h e  loca t e d
t h a t  po r tion  of t h e  sid e  w all fro m  w hich  h e  could
m os t  n e a rly r e ac h  t h e  cove t e d  p rize.

EXPLANATION OF PLATE V

Or a n g  u t a n,  Julius,  ob t aining  b a n a n a  by piling  boxes
o r  by  u sin g  pole

FIGURE 2 1.—Julius  in  a c t  of s e t t ing  la rg e r
box on  e n d.

FIGURE 2 2.—Placing  s m alle r  box on  la rg er.

FIGURE 2 3.—Balancing  on  la rg e r  box p r e p a r a to ry
to  r e a c hing  for  b a n a n a.
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FIGURE 2 4.—Balancing  a n d  r e a c hin g  to  t h e
u t mos t .

FIGURE 2 5.—St a n din g  on  t h r e e  boxes  (aft e r
s t acking  t h e m)  a n d
r e a c hin g  for  r e w a r d.

FIGURE 2 6.—Lifting  s m alle r  box u p  tow a r d
b a n a n a.

FIGURE 2 7.—The  a c t  of s t ackin g  t h e  boxes .

FIGURE 2 8.—S e q u el  to  figu r e  2 7.

FIGURE 2 9.—Box a n d  pole  exp e ri m e n t .  
P u s hing  t h e  s econ d  pole
in to  t h e  box.

FIGURE 3 0.—P us hin g  pole  in to  box.

FIGURE 3 1.—E njoying  t h e  r e w a r d  of s ucc es s .

F ro m  my  no t e s  I q uo t e  t h e  following  co m m e n t  on  t h e
r e s ul t s  of t h e  ini tial exp e ri m e n t:   “Des pi t e
all t h a t  h a s  b e e n  w ri t t e n  conc e r nin g  t h e  in t ellige n t
b e h avio r  of t h e  o r a n g  u t a n,  I w a s  a m az e d  by Julius’s
b e h avio r  t his  m o r nin g,  for  it  w a s  fa r  m o r e  d elibe r a t e
a n d  a p p a r e n tly r eflec tive  a s  w ell a s  m o r e  p e r sis t e n tly
di r e c t e d  tow a r d  t h e  go al t h a n  I h a d  a n ticip a t e d.  
I h a d  looke d  for  s po r a dic  a t t e m p t s  to  ob t ain  t h e  b a n a n a,
wi th  s p e e dy discou r a g e m e n t  a n d  s uc h  fluct u a tions  of
a t t e n tion  a s  wo uld  b e  exhibi t e d  by a  c hild  of t wo
to  fou r  ye a r s .   Bu t  in les s  t h a n  t e n  mi n u t e s  Julius
m a d e  a t  le as t  t e n  obvious  a n d  w ell di r ec t e d  a t t e m p t s
to  r e a c h  t h e  food.  The r e  w e r e  also  w a n d e rin gs,
effo r t s  to  ob t ain  aid  fro m  t h e  exp e ri m e n t er, a n d  va rie d
a t t e m p t s  to  e s c a p e  fro m  t h e  c a g e.”

Befor e  p roc e e din g  fu r t h e r  wi th  t h e  d e s c rip tion  of
t h e  b e h avio r  of Julius  in t h e  box s t a cking  t e s t ,  I
s h all d e s c ribe  for  con t r a s t  t h e  b e h avio r  of a  boy
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t h r e e  ye a r s  fou r  m o n t h s  of a g e  w h e n  confron t e d  wi th
a  si t u a tion  p r a c tically ide n tic al wit h  t h a t  w hich
t h e  a p e  w a s  given  a n  oppo r t u ni ty to  m e e t .   For
t h e  child, t h e  b a n a n a  w a s  s u s p e n d e d,  a s  p r eviously
d e sc rib e d,  fro m  t h e  roof of t h e  c a g e.   The  s a m e
t wo boxes  w e r e  pl ac e d  on  t h e  floor  a t  conside r a ble
dis t a n c e s  fro m  t h e  b a n a n a ,  a n d  in  a d di tion,  a  ligh t
s tick,  a bo u t  six fee t  long,  a n d  a  pi ec e  of bo a r d,  t h e
la t t e r  by  a c cide n t ,  w e r e  on  t h e  floor.  The  c hild
w a s  a sk e d  to  g e t  t h e  b a n a n a  for  Julius,  a n d  h e  e a g e rly
a n d  confide n tly volun t e e r e d  to  do  so.

His  b e h avio r  m ay  b e s t  b e  d e s c rib e d  by e n u m e r a tion
of t h e  s eve r al  a t t e m p t s  m a d e .   They includ e  (1)
pl acing  t h e  la r g e r  box n e a rly u n d e r  t h e  b a n a n a  a n d
r e a c hin g  fro m  it. (2) S t a n ding  of t h e  la r g e r  box on
e n d  wi th  r e s ul ting  failu r e  b e c a u s e  t h e  c hild  could
no t  s t a n d  on  t h e  sloping  e d g e s  of t h e  to p  of t h e  box.
(3) The  la r g e r  box w a s  t u r n e d  on  it s  sid e  a n d  t h e
ligh t e r  box d r a w n  u p  opposi t e  it a n d  s tood  on  e n d.  
The  child  t h e n  m o u n t e d  t h e  la rg e r  box a n d  fro m  it
s t e p p e d  to  t h e  top  of t h e  s m aller.  Bu t  t h e  boxes
h a d  no t  b e e n  pl ac e d  b e n e a t h  t h e  b a n a n a,  a n d  w h e n  t h e
c hild r e a c h e d  for  it, h e  foun d  hi m s elf s eve r al  fee t
a w ay fro m  his  p rize.  (4) The  boxes  w e r e  m ove d  to  a
posi tion  n e a rly u n d e r  t h e  b a n a n a  a n d  a no t h e r  fu tile
a t t e m p t  w a s  m a d e  to  r e a c h  it  wi thou t  pl acing  t h e  s m alle r
box on  to p  of t h e  la rg e r  on e ,  t h e  only posi tion  fro m
w hich  t h e  c hild  could  r e a dily ob t ain  it. (5) The  piec e
of bo a r d  w a s  pl ac e d  on  to p  of t h e  la rg e r  box a n d  fro m
t his  h eig h t  t h e  child  a g ain  r e ac h e d  u p w a r d .  (6) The
six-foot  s tick  w a s  t ak e n  u p  a n d  a n  a t t e m p t  w a s  m a d e
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to  s t rike  t h e  b a n a n a  a n d  t h u s  di slodg e  it, b u t  it
w a s  too  s ec u r ely fas t e n e d  to  b e  ob t ain e d  t h u s .  (7)
Atte n tion  s hift e d  to  o t h e r  t hings ,  a n d  t h e  c hild  pl aye d
for  a  t im e  wi th  t h e  bo a r d .   Re mind e d  of t h e  b a n a n a
by t h e  exp e ri m e n t er, h e  a g ain  t ri ed  m e t hod  (3). (8)
H e  a g ain  u s e d  t h e  s tick  on  t h e  b a n a n a.  (9) The  effo r t
to  knock t h e  p rize  to  t h e  floor  h aving  failed,  h e  b e c a m e
discou r a g e d  a n d  s aid  t h a t  h e  m u s t  go  ho m e.  (10) Whe n
told  t h a t  Julius  w a s  ve ry h u n g ry  a n d  w a n t e d  t h e  b a n a n a,
h e  r e p e a t e d  effor t s  simila r  to  t hos e  d e s c rib e d  in
(3) a n d  (6).

U p  to  t his  ti m e  t h e  obs e rva tions  h a d  cove r e d  a  p e r iod
of t w e n ty mi n u t e s .   The  c hild w a s  now  t ak e n  fro m
t h e  c a g e  a n d  allow e d  to  play a bo u t  for  fift e e n  min u t e s.  
Aske d  t h e n  w h e t h e r  h e  wo uld  go  b a ck  a n d  t ry to  g e t
t h e  b a n a n a,  h e  r e plie d,  “No, ’caus e  I
do n’t  w a n t  to  g e t  it,” t h u s  indica ting
his  discou r a g e m e n t  wit h  t h e  si t u a tion.   Whe n  t ak e n
into  t h e  c a g e,  h e ,  n eve r t h el e s s ,  m a d e  t h e  a d di tion al
a t t e m p t s  indica t e d  b elow:  (11) U s e  of on e  of
t h e  boxes .  (12) H e  r e m a rk e d,  “Now I know, I’ll
g e t  it,” a n d  af t e r  so  s aying,  r e p e a t e d  (3).
(13) Failing,  h e  t u r n e d  to  m e  a n d  s aid,  “I could
g e t  it if I w a s  on  you r  h e a d,” b u t  h e  did  no t,
a s  Julius  h a d  do n e,  le a d  m e  to  t h e  p ro p e r  pl ac e  a n d
t ry  to  r e a c h  t h e  b a n a n a  by clim bing  u p  o r  by  u r gin g
m e  to  lift him.  (14) Lat er, h e  pl aye d  in  t h e  boxes,
a p p a r e n tly forg e tful of his  t a sk.   Fin ally h e  r e m a r k e d:  
“I’ll g e t  t h e  b a n a n a,” b u t  h e  m a d e
no  a t t e m p t  to  do  so,  a n d  ins t e a d,  w a t c h e d  t h e  m o nk eys
in t e n tly.  The r e af t er, h e  s how e d  no  fu r t h e r  in t e r e s t
in  t h e  solu tion  of t h e  p roble m,  a n d  t h e  exp e ri m e n t ,
af t e r  a  to t al  p e riod  of fifty-five  min u t e s ,  w a s  discon tin u e d.

Co m p a ri son  of t h e  b e h avio r  of t h e  a p e  wi th  t h a t  of
t h e  child  indica t e s  a  g r e a t e r  va ri e ty of ide a s  for
t h e  la t t er.  Julius  g a u g e d  his  dis t a n c e s  m u c h
m o r e  a cc u r a t ely t h a n  t h e  c hild,  a t t e n d e d  m o r e  s t e a dily,
a n d  work e d  m o r e  p e r si s t e n tly to  ob t ain  t h e  r e w a r d ,
b u t  h e  did  no t  so  n e a rly a p p ro a c h  t h e  ide a  of s t a cking
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t h e  boxes  a s  did  t h e  child,  for  t h e  la t t er, in  placing
t h e  bo a r d  on  on e  of t h e  boxes,  exhibi t e d  in ineffec tive
for m  t h e  ide a  w hic h  s ho uld  h ave  yielde d  t h e  solu tion
of t h e  p ro ble m.

The  child  w a s  give n  no  fu r t h e r  oppo r t u ni ty to  wo rk
a t  t h e  p ro ble m,  w h e r e a s  Julius,  a s  I s h all now  d e s c ribe ,
con tinu e d  hi s  effo r t s  on  s u bs e q u e n t  d ays  u n d e r  so m e w h a t
diffe r e n t  co n di tions.   On  Wedn e s d ay, M a rc h  1 0,
t h e  b a n a n a  w a s  s u s p e n d e d  a s  for m e rly, a n d  t h r e e  boxes,
all of t h e m  s m all a n d  ligh t  e no u g h  to  b e  r e a dily h a n dle d
by t h e  a p e ,  w e r e  pl ac e d  in di s t a n t  p a r t s  of t h e  c a g e.  
The  six-foot  s tick w hich  h a d  b e e n  p r e s e n t  in t h e  t e s t
wi th  t h e  child, b u t  no t  in t h e  fir s t  t e s t  wi th  Julius,
w a s  al so  pl ac e d  in t h e  c a g e.

Julius  w a s  allow e d  to  work  for  a bo u t  a n  ho ur. 
As for m e rly, h e  w a s  s ufficien tly h u n g ry  to  b e  e a g e r
to  g e t  t h e  food  a n d  evide n tly t ri e d  all of t h e  possible
w ays  w hich  occ u r r e d  to  him.   Chief a m o n g  t h e s e
w e r e  (1) t h e  u s e  of t h e  va rious  boxes  s e p a r a t ely o r
in p ai r s  in ve ry va ri e d  posi tions  b u t  n eve r  wit h  on e
u po n  a no t h er,—t h e  only w ay in w hich  t h e
b a n a n a  could  b e  r e a c h e d;  (2) clim bing  to  va rious  poin t s
on  t h e  side s  of t h e  c a g e,  wi th  infr e q u e n t  a t t e m p t s
to  r e a c h  t h e  b a n a n a.   Us u ally his  eye s  s ave d  hi m
t h e  vain  effo r t .
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U nlike  t h e  c hild, Julius  p aid  lit tle  a t t e n tion  to
t h e  six-foot  s tick.   Two o r  t h r e e  tim e s  h e  took
it  u p  a n d  s e e min gly r e a c h e d  for  t h e  b a n a n a,  b u t  in
no  c a s e  did  h e  t ry  p e r si s t e n tly to  s t r ike  it a n d  knock
it  fro m  t h e  s t ri ng.   I t  is b u t  fair, how ever,
to  r e m a rk  t h a t  s uc h  a n  a c t  is ve ry difficul t  for  t h e
youn g  o r a n g  u t a n ,  a s  co m p a r e d  wi th  t h e  child,  b e c a u s e
of t h e  w e ak n e s s  of t h e  legs  a n d  t h e  a wk w a r d n e s s  of
s t riking  fro m  a  si t ting  pos t u r e .   As p r eviously,
t h e  s t e a din e s s  of a t t e n tion  a n d  t h e  p e r sis t e nc e  of
effo r t  tow a r d  t h e  e n d  in view w e r e  m os t  s u r p ri sing.  
At on e  ti m e  Julius  w alke d  to  t h e  e n d  of t h e  c a g e  a n d
t h e r e  h a p p e n e d  to  s e e  on e  of t h e  m o nk eys  e a tin g.  
H e  w a t c h e d  in t e n tly a  few s eco n ds  a n d  t h e n  h a s t e n e d
b ack  to  t h e  b a n a n a  a s  if his  t a sk  h a d  b e e n  s u g g e s t e d
to  hi m  by t h e  sig h t  of t h e  fee ding  a ni m al.  Mos t
in t e r e s ting  a n d  significa n t  in t his  b e h avio r  w a s  t h e
s u d d e n n e s s  wi th  w hich  h e  wo uld  t u r n  to  a  n e w  m e t ho d.  
I t  of t e n  looke d  p r ecis ely a s  t hou g h  a  n e w  ide a  h a d
co m e  to  hi m,  a n d  h e  w a s  all e a g e r n e s s  to  t ry  it ou t.

On  M a r c h  1 1,  Julius  w a s  give n  a no t h e r  oppo r t u ni ty
to  ob t ain  t h e  b a n a n a  by t h e  u s e  of t h e  t h r e e  boxes.  
Althou g h  h e  u s e d  t h e m  tog e t h e r  h e  m a d e  no  effor t  to
pl ac e  on e  u po n  a no t h er.  Ce r t ain  of his  m e t ho ds
a r e  s how n  in pl a t e  V, e s p eci ally by  figu r e s  2 1,  2 3
a n d  2 4.

This  exp e ri m e n t  w a s  con tin u e d  on  April 2  u n d e r  ye t
diffe r e n t  co n di tions,  for  t his  ti m e  only t wo  boxes
w e r e  pl ac e d  in t h e  c a g e,  t h e  on e  of t h e m  t h e  h e avy,
ir r e g ula rly-s h a p e d  box a n d  t h e  o t h e r  t h e  s m aller, ligh t e r
on e  o rigin ally u s e d.   On  t h e  e n d  of t h e  h e avie r
box h a d  b e e n  n aile d  a  t wo  by t wo  inch  wood e n  block
in o r d e r  to  inc r e a s e  t h e  difficul ty in u sing  t his
box alon e.   As p r eviously, Julius  m a d e  va rie d  a t t e m p t s
to  ob t ain  t h e  b a n a n a,  b u t  on  t h e  w hole  his  in t e r e s t
a n d  a t t e n tion  s e e m e d  so m e w h a t  w e ak e r  t h a n  p r eviously
a n d  t h e r e  w e r e  indica tions  of discou r a g e m e n t  b e c a u s e
of r e p e a t e d  failu r e s.

125



H e  h a n dled  t h e  boxes  cons picuo usly w ell, a n d  it s e e m e d
a t  t im e s  t h a t  h e  wo uld  c e r t ainly s ucc e e d  in pl acing
t h e  on e  u po n  t h e  o th e r  a n d  in r e a c hing  t h e  food.

Afte r  on e  s e rie s  of a t t e m p t s  fro m  t h e  sid es  of t h e
c a g e  a n d  fro m  t h e  la r g e  box, h e  d elibe r a t ely t u r n e d
a w ay fro m  t h e  box a n d  n e a tly exec u t e d  a  so m e r s a ul t
on  t h e  floor  of t h e  c a g e,  a s  m u c h  a s  to  s ay, “I
a m  disg u s t e d  wi th  t h e  w hole  si t u a tion.” 
Again,  la t e r  on  t h e  s a m e  d ay, af t e r  falling  fro m  t h e
top  of t h e  la r g e r  box, w hich  til t ed  ove r  ve ry e a sily,
h e  rolled  hi ms elf in to  a  b all, a n d  childlike,  playe d
wi th  hi s  fee t .   An a d di tion al evide nc e  of hi s
c h a n g e d  affec tive  a t t i t u d e  tow a r d  his  t a sk,  e s p eci ally
in con n ec tion  wi th  d efini t e  failu r e s,  a p p e a r e d  in hi s
ro u g h  h a n dling  a n d  bi ting  of t h e  boxes.   Whe n
m os t  imp a tie n t ,  h e  wo rk e d  ve ry ro u g hly.

Julius  w a s  allow e d  to  work  for  t h e  r e w a r d  fro m  t hi r ty
to  nin e ty mi n u t e s ,  or, a s  a  r ul e,  u n til h e  h a d  b e co m e
co m ple t ely di scou r a g e d  on  April 3 ,  5 ,  6 ,  7 ,  8 ,  9  a n d
1 3.   His  b e h avio r  w a s  in t e r e s ting  a n d  significa n t ,
b u t  no t hin g  n e w  a p p e a r e d  exc e p t  t h a t  hi s  willing n e ss
to  wo rk  g r a d u ally di s a p p e a r e d,  a n d  on  April 1 3,  al t hou g h
p r eviously h u n g ry, h e  m a d e  only a  single  a t t e m p t  to
ob t ain  t h e  b a n a n a  a n d  t h e n  p aid  no  fu r t h e r  a t t e n tion
to  it.

126



Page 109

The  p rolong e d  a n d  va ri ed  effor t s  to  ob t ain  t h e  b a n a n a
w e r e  d u e  in a  m e a s u r e  a t  le a s t  to  t h r e e  a ccid e n t al
s ucc e s s e s.   Thus  on  April 2 ,  3  a n d  a g ain  on  t h e
5 t h ,  by for t u n a t e  co m bin a tions  of ci rc u m s t a n c e s ,  h e
s ucc e e d e d  in g e t ting  t h e  b a n a n a,  con t r a ry  to  t h e  in t e n tion
of t h e  exp e rim e n t er.

Althou g h  a c tive  a t  fir s t  on  April 6 ,  h e  soon  w e a ri e d
of his  t a sk  a n d  q ui t  wo rk.   The  s a m e  w a s  t r u e
on  April 7 ,  a n d  a g ain  on  t h e  8 t h  a n d  9 t h.   On
t h e s e  d ays,  al t ho u g h  h u n g ry, h e  did  no t  c a r e  to  e n t e r
t h e  la r g e  c a g e  a n d  wo rk e d  only a  few min u t e s  e a c h
d ay, s eldo m  m a kin g  m o r e  t h a n  t wo  o r  t h r e e  h alf-h e a r t e d
a t t e m p t s  to  ob t ain  t h e  b a n a n a.   His  a t t i t u d e  tow a r d
t h e  t a sk  h a d  c h a n g e d  co m ple t ely, in t h a t  ho p ele ss n e s s
h a d  t ak e n  t h e  pl ac e  of e a g e r  exp ec t a n cy.  By t h e
1 3 t h  of April h e  h a d  so  n e a rly give n  u p  volun t a ry
effo r t s  to  solve  t h e  p ro ble m  t h a t  i t s e e m e d  wo r t h  w hile
to  t e s t  his  a bili ty to  g e t  t h e  ide a  by  w a tc hin g  t h e
exp e ri m e n t er.  For  t his  p u r pos e  t h e  following
t e s t  of imi t a tion  w a s  m a d e.

On  t h e  m o r ning  of April 1 4,  h aving  pl ac e d  a  b a n a n a
in t h e  u s u al  posi tion,  I took Julius  into  t h e  la rg e
c a g e,  d r a g g e d  t h e  t wo  boxes  to  t h e  p ro p e r  posi tion
b e n e a t h  t h e  b a n a n a,  pl ac e d  t h e  s m alle r  on e  u po n  t h e
la rg e r  on e  a n d  t h e n  climb e d  u p  on  t h e m  to  s how  t h e
a p e  t h a t  I could  r e a c h  t h e  b a n a n a.   I t h e n  s t e p p e d
dow n  a n d  g ave  hi m  a  c h a n c e  to  climb  on  t h e  boxes.  
H e  did  so  im m e dia t ely a n d  ob t ain e d  t h e  food.

Anot h e r  pi ec e  of b a n a n a  w a s  s u p plied,  t h e  boxes  w e r e
plac e d  in dis t a n t  co r n e r s  of t h e  c a g e,  a n d  fift e e n
min u t e s  w e r e  allow e d  Julius  so  to  pl ac e  t h e m  t h a t
h e  could  ob t ain  his  r e w a r d .   H e  g ave  no  indica tions
of h aving  p rofit e d  by  my d e m o n s t r a tion,  b u t  wo rk e d
wi th  t h e  boxes  singly, u s u ally wi th  t h e  la rg e r  on e .  
On  April 1 6,  wi th  t h e  b a n a n a  in posi tion  a n d  t h e  t wo
boxes  also  in t h e  c a g e,  Julius  w a s  a d mi t t e d  a n d  allow e d
to  wo rk  for  five mi n u t e s ,  b u t  a g ain  wi t ho u t  s ucc e s s.  
I t h e n  plac e d  t h e  boxes  p ro p e rly for  hi m  a n d  h e  im m e dia t ely
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climb e d  u p  a n d  go t  t h e  b a n a n a.   While  h e  w a s  e a tin g,
t h e  boxes  w e r e  c a r ri ed  to  dis t a n t  co r n e r s  of t h e  c a g e
a n d  a no t h e r  b a n a n a  pl ac e d  in posi tion.   N ow  t hi r ty
min u t e s  w e r e  allow e d  hi m  for  u n aid e d  wo rk  on  t h e  p ro ble m.  
As for m e rly, t h e  la rg e r  box w a s  u s e d  r e p e a t e dly a n d
a t t e m p t s  to  r e a c h  fro m  t h e  sid e  of t h e  c a g e  a p p e a r e d ,
b u t  t h e r e  w a s  no  t e n d e ncy to  t ry  to  u s e  t h e  t wo  boxes
tog e t h er.  H e  wo rk e d  fai rly p e r sis t e n tly, how ever,
a n d  s how e d  cle a rly t h e  s ti m ula ting  a n d  e n co u r a gin g
effec t  of aid  fro m  t h e  exp e ri m e n t er.  Onc e  m o r e ,
on  April 1 7,  Julius  w a s  t ak e n  into  t h e  c a g e  a n d  allow e d
to  w a tc h  m e  pl ac e  t h e  boxes  in p rop e r  posi tion.  
H e  t h e n  climb e d  u p  a n d  ob t ain e d  t h e  d e si r e d  food. 
Afte r  t h e  b ai t  h a d  b e e n  r e n e w e d  a n d  t h e  boxes  dis plac e d,
h e  im m e dia t ely t ri e d  to  u s e  t h e  la r g e r  on e,  t h e n  h e
r e a c h e d  for  t h e  s m all on e  a s  t hou g h  to  u s e  bo t h  tog e t h er. 
Bu t  t h e  im p ulse  die d  ou t  a n d  h e  t u r n e d  a g ain  to  t h e
la rg e r  box a s  u s u al, s t a n ding  it on  e n d,  a n d  p e r sis t e n tly
t rying  to  b al a nc e  hi m s elf on  it.   N o t hin g  els e
of s p eci al in t e r e s t  h a p p e n e d  d u ring  t h e  int e rval of
u n aid e d  effor t .
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Si mila rly, I pl ac e d  t h e  boxes  for  t h e  a p e  on  April
1 9 ,  allow e d  hi m  to  g e t  t h e  b a n a n a  a n d  t h e n  g ave  hi m
oppo r t u ni ty to  t ry  for  hi ms elf af t e r  t h e  boxes  h a d
b e e n  dis plac e d.   This  t im e  h e  im m e dia t ely r e a c h e d
for  t h e  s m alle r  box a n d  m ove d  it  a bo u t  a  li t tl e,  t h us
indica ting  a  n e w  a s socia tion.   H e  n ext  t u r n e d
to  t h e  la r g e r  box a n d  work e d  wi th  it  p e r sis t e n tly. 
La t er, h e  onc e  m o r e  work e d  wi th  t h e  s m alle r  box in
a n  u n u s u al  m a n n er.  H e  r e p e a t e dly s tood  on  it,
b u t  m a d e  no  a t t e m p t  to  lift i t  o r  to  pl ac e  it on  t h e
la rg e r  box.  Cle a rly t h e  u s u ally n e glec t e d  s m alle r
box h a d  b e co m e  a s socia t e d  wi th  t h e  s a tisfac tion  of
ob t aining  t h e  b a n a n a.   The  s a m e  m e t ho d  w a s  c a r ri e d
ou t  on  April 2 0.   As I pl ac e d  t h e  boxes  in posi tion
b e n e a t h  t h e  b a n a n a,  Julius  w a tc h e d  wi th  u n u s u al  in t e n t n e s s,
a n d  w h e n  it c a m e  his  t u r n  to  t ry  to  ob t ain  t h e  food
by t h e  u s e  of t h e  boxes,  h e  b e g a n  a t  onc e  to  wo rk
wi th  t h e  s m alle r  box, b u t  a s  on  April 1 9,  h e  soon
a b a n do n e d  it  a n d  t u r n e d  to  t h e  o t h er.  While  I
w a s  m a king  no t e  of t his  p a r ticul a r  fea t u r e  of his
b e h avior, h e  s u d d e nly s eize d  t h e  s m alle r  box by t wo
co r n e r s  wi t h  his  h a n d s  a n d  by on e  e d g e  wi t h  his  t e e t h ,
a n d  af t e r  a  few a t t e m p t s  pl ac e d  it on  top  of t h e  la rg e r
box, climb e d  u p,  a n d  ob t aine d  t h e  b a n a n a .

Bec a us e  of b a d  w e a t h e r  on  April 2 1 ,  t h e  n ex t  t e s t
w a s  m a d e  on  April 2 2 ,  wi t h  eve ryt hin g  a s  u s u al. 
U n aid e d,  t h e  a p e  w a s  give n  a n  op po r t u ni ty to  ob t ain
t h e  cove t e d  r e w a r d,  w hile  I s tood  r e a dy to  ob t ain  r e co r d s
of his  b e h avio r  wit h  my c a m e r a .   H e  w as t e d  no
ti m e,  b u t  piled  t h e  s m alle r  box on  top  of t h e  la r g e r
on e  im m e di a t ely, a n d  ob t ain e d  hi s  r e w a r d.   As soon
a s  op po r t u ni ty w a s  offe r e d ,  h e  r e p e a t e d  t h e  p e rfo r m a n c e.  
The  s a m e  t hing  h a p p e n e d  on  April 2 3  a n d  s eve r al  s ucc e e ding
d a t e s .

Julius  h a d  go t  t h e  ide a,  a n d  t h e  only fu r t h e r  imp rove m e n t
pos sible  w a s  in skill in  m a nip ula ting  t h e  boxes.

On e  of t h e  cu rious  p e rfo r m a n c e s  w hic h  a p p e a r e d  d u rin g
t h e  imit a tive  p e riod  is pic t u r e d  in figu r e  2 6,  pl a t e

129



V, w h e r e  t h e  a p e  is s e e n  lifting  t h e  s m alle r  box in to
t h e  air.  This  h e  did  t h r e e  o r  fou r  tim e s  on e  d ay,
r aising  it  tow a r d  t h e  b a n a n a  e a c h  ti m e  a s  t ho u g h  h e
exp ec t e d  t h u s  to  ob t ain  t h e  r e w a r d .   As h e  did
no t  go  u p  wi th  t h e  box (acco r ding  to  his  exp ec t a tion?),
h e  a b a n do n e d  t his  m e t ho d,  a n d  looking  a bo u t ,  di scove r e d
t h e  la r g e r  box in a  dis t a n t  co r n er.  The r e u po n,
h e  p ro m p tly p ulled  t h e  boxes  to  t h ei r  p ro p e r  posi tion
b e n e a t h  t h e  b a n a n a,  s t a ck e d  t h e m,  a n d  ob t ain e d  his
food.

Afte r  consid e r a ble  skill h a d  b e e n  a c q ui r e d  in t h e
placing  of t h e  boxes,  t h e  on e  u po n  t h e  o t h er, t h e
h eig h t  of t h e  b a n a n a  a bove  t h e  floor  w a s  inc r e a s e d
so  t h a t  t h r e e  boxes  w e r e  n e c e s s a ry.  Figu r e  2 5
of pl a t e  V s how s  hi m  s t a n din g  on  t h r e e  boxes  a n d  r e a c hin g
u p w a r d,  a n d  figu r e s  2 2,  2 7  a n d  2 8  s how  va rious  m o d e s
of h a n dling  t h e  boxes  a n d  of r e a c hing  fro m  t h e m.  
H e  w a s  no t  a t  a ll p a r tic ul a r  a s  to  t h e  s t a bili ty of
his  p e r c h,  a n d  oft e n  m o u n t e d  t h e  boxes  w h e n  it  s e e m e d
to  t h e  exp e ri m e n t e r  inevit a ble  t h a t  t h ey  s ho uld  top ple
ove r  a n d  p r e cipi t a t e  hi m  to  t h e  floor.  Only onc e,
how ever, d u rin g  t h e  s eve r al d ays  of exp e ri m e n t a tion
did  h e  t h u s  fall.
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Obviously impor t a n t  is t h e  evid e n t  ch a n g e  in  t h e  a ni m al’s
a t t e n tion  on  April 2 0.   H e  w a t c h e d  wi th  a  ke e n n e s s
of in t e r e s t  w hich  b e toke n e d  a  d a w nin g  ide a .   Befor e
h e  h a d  s ucc e e d e d  in s t acking  t h e  boxes,  I h a d  w ri t t e n
in my no t e-book, “H e  s e e m e d  m u c h  in t e r e s t e d  to d ay,
in my pl acing  of t h e  boxes.”  In t e r e s ting,
a n d  impor t a n t  al so, is t h e  e a s e  a n d  efficiency wi th
w hich  h e  m e t  t h e  si t u a tion  tim e  af t e r  ti m e,  af t e r  t hi s
fir s t  s ucc e s s.   “Trial a n d  e r ro r”  h a d
no  obvious  p a r t  in t h e  d evelop m e n t  of t h e  r e ally e s s e n ti al
fea t u r e s  of t h e  b e h avior.  The  a p e  h a d  t h e  ide a
a n d  u po n  it  d e p e n d e d  for  g uid a nc e.

Exce p t  for  t h e  fac t  t h a t  Julius  w a s  im m a t u r e ,  p ro b a bly
u n d e r  five  ye a r s  of a g e ,  it  is likely t h a t  h e  would
h ave  s t ack e d  t h e  boxes  s po n t a n eo usly ins t e a d  of by
s u g g e s tion  fro m  t h e  exp e ri m e n t e r  o r  imit a tively.

N o  u n p r ejudice d  p syc hologis t  wo uld  b e  likely to  in t e r p r e t
t h e  a c tivities  of t h e  o r a n g  u t a n  in t h e  box-s t acking
exp e ri m e n t  a s  o t h e r  t h a n  im a gin al o r  ide a tion al. 
H e  w e n t  di r ec tly, a n d  in  t h e  m o s t  b usin es s-like  w ay
fro m  poin t  to  poin t ,  fro m  m e t ho d  to  m e t ho d,  t rying
in t u r n  a n d  m o r e  o r  les s  p e r sis t e n tly o r  r e p e a t e dly,
al mos t  all of t h e  possible  w ays  of ob t aining  t h e  cove t e d
food.  The  fac t  t h a t  h e  did  no t  h a p p e n  u po n  t h e
only c e r t ain  ro a d  to  s ucc e s s  is s u r p rising  ind e e d
in view of t h e  m a ny ineffec tive  m e t ho d s  w hich  h e  u s e d.  
I t  s e e m e d  al mos t  a s  t ho u g h  h e  avoide d  t h e  e a sy m e t ho d.

It  is e s p e ci ally impo r t a n t ,  in  con n e c tion  wi t h  t h e s e
r e s ul t s ,  to  poin t  ou t  t h e  ri sk  of misin t e r p r e t a tion
of obs e rv a tions  on  t h e  a n t h ro poid  a p e s .   If t h ey
c a n  imit a t e  h u m a n  a c tivi tie s  a s  r e a dily a n d  effec tively
a s  Julius  did  in t his  p a r ticul a r  exp e rim e n t ,  w e  c a n
n eve r  b e  s u r e  of t h e  s po n t a n ei ty of t h ei r  ide a tion al
b e h avio r  u nle s s  w e  d efini t ely know t h a t  t h ey h ave
h a d  no  op po r t u ni ty to  s e e  h u m a n  b ein gs  p e rfo r m  simila r
a c t s .

Of all t h e  m e t ho ds  of elici ting  ide a tion al  o r  allied
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for m s  of b e h avio r  u s e d  in my  s t u dy of t h e  m o nk eys
a n d  a p e ,  no n e  yield e d  s uc h  illumin a ting  r e s ul t s  a s
t h e  box s t acking  t e s t ,  a n d  al t hou g h  fro m  t h e  t e c h nic al
s t a n d poin t,  it  h a s  m a ny s ho r t co min gs,  a s  a  m e a n s  to
q u ali t a tive  r e s ul t s  it  h a s  p roved  invalua ble.

Ot h er  M e t ho d s  of  Ob taining  t h e  R e ward
So m e  w e e ks  la t er, I t ri ed  to  discove r  how  Julius  would
ob t ain  t h e  m u c h  d e si r e d  b a n a n a  w h e n  t h e  boxes  w e r e
a b s e n t .   I plac e d  in  t h e  la r g e  c a g e  a  s tick a bo u t
six fee t  long  a n d  a n  old  b roo m.   Whe n  a d mi t t e d,
h e  looke d  a bo u t  for  t h e  boxes ,  b u t  no t  s e ein g  t h e m,
picke d  u p  t h e  b roo m  a n d  pl acing  it wi t h  t h e  s plin t s
dow n,  b e n e a t h  t h e  b a n a n a,  h e  t ri e d  to  clim b  it, b u t
a s  it fell ove r  wit h  hi m,  h e  a b a n do n e d  t his  af t e r  a
few t ri als, w e n t  to  his  c a g e ,  a n d  picking  u p  so m e
old  b a g s  w hich  h e  u s e d  a t  nigh t  a s  cove r s,  h e  d r a g g e d
t h e m  ou t  a n d  pl ac e d  t h e m  on  t h e  floor  b e n e a t h  t h e
b a n a n a.   H e  n ex t  p u t  t h e  b roo m  u po n  t h e m  a n d  t ri e d
to  clim b  u p.   This  g e n e r al  typ e  of b e h avio r  p e r sis t e d
for  s eve r al  min u t e s ,  ev e ryt hin g  wi thin  r e ac h  b ein g
u s e d  a s  w e r e  t h e  b a g s ,  a s  a  m e a n s  of r ai sing  him  in
t h e  d e si r e d  di r ec tion.   Fin ally, h e  pl ac e d  his
fee t  on  t h e  b roo m  w h e r e  t h e  h a n dle  joins  t h e  s plin t s ,
s eize d  t h e  h a n dle  n e a r  t h e  to p  wit h  hi s  h a n d s,  d r e w
hi m s elf u p  a s  fa r  a s  possible,  a n d  t h e n  lau nc h e d  hi ms elf
in  t h e  ai r  a n d  t ri ed  to  s eize  t h e  b a n a n a .   On
t h e  t hi rd  a t t e m p t  h e  s ucc e e d e d.
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Later, h e  w a s  give n  a  pl ain  s tick  a bo u t  five fee t
long.   Fig u r e  3 2  of pl a t e  VI s hows  him  u sing  t his
to  ob t ain  t h e  b a n a n a  in t h e  m a n n e r  d e s c ribe d  a bove. 
H e  wo uld  g r a s p  it  wi th  on e  o r  bo t h  fee t,  u s u ally on e,
t e n  to  fift e e n  inch e s  fro m  t h e  floor  of t h e  c a g e,  m e a n w hile
holding  wi th  his  h a n d s  n e a r  t h e  top  of t h e  s tick.  
H e  wo uld  t h e n ,  wi th  all hi s  s t r e n g t h,  d r a w  hi m s elf
u p  s u d d e nly a n d  ju m p  tow a r d  t h e  b a n a n a .   Oft e n
h e  c a m e  dow n  r a t h e r  h a r d  on  t h e  c e m e n t  floor, m u c h
to  his  di sg us t.

Yet a no t h e r  m e t ho d  of ob t ainin g  t h e  r e w a r d  d evelop e d
a  d ay o r  t wo  la t er.  A ligh t  r e d-wood  s tick  a bo u t
five  fee t  long  a n d  a n  inch  in  it s  o th e r  di m e n sions
w a s  t h e  only objec t  in t h e  c a g e  w hich  could  possibly
b e  of u s e  in ob t ainin g  t h e  b a n a n a.   The  ai m  of
t h e  exp e ri m e n t e r  w a s  to  di scove r  w h e t h e r  Julius  wo uld
u s e  t his  a s  a  club.

P r eviously, in con n ec tion  wi th  t h e  u s e  of t h e  boxes,
h e  h a d  t ak e n  u p  t h e  s a m e  s tick  t wo  o r  t h r e e  t im e s
a n d  r e a c h e d  for  t h e  b a n a n a  wi th  it, b u t  in  no  c a s e
h a d  h e  s t r uck  a t  it  o r  cle a rly t r i e d  to  knock it fro m
t h e  s t ri ng,  a s  did  t h e  c hild  m os t  r e a dily a n d  n a t u r ally. 
Whe n  p rovide d  wi th  t hi s  s a m e  s tick,  a n d  it alon e ,
a s  a  m e a n s  of ob t aining  t h e  food, h e  hi t  u po n  t h e
following  in t e r e s tin g  m e t ho d.   Placing  on e  e n d
of t h e  s tick  b e t w e e n  a  wood e n  b r a c e  a n d  t h e  wi r e  sid e
of t h e  c a g e,  h e  clim b e d  u p  to  a  level wi t h  t h e  b a n a n a
a s  is s ho w n  in figu r e  3 3  of pl a t e  VI.  The n  holding
wi th  on e  h a n d  a n d  on e  foot  to  a  ti m b e r  of t h e  c a g e
a n d  to  t h e  s tick  wi th  his  o th e r  foot,  h e  s w u n g  ou t w a r d
a s  fa r  a s  possible  a n d  r e a c h e d  t h e  b a n a n a  wi th  hi s
fre e  h a n d.   H aving  onc e  s ucc e e d e d  by t h e  m e t ho d,
h e  u s e d  it w h e n eve r  give n  a n  oppo r t u ni ty.  I t
w a s  impossible  for  hi m  to  m a k e  t h e  r e a c h  wi tho u t  t h e
u s e  of t h e  s m all s tick, w hile  wit h  it  h e  s ucc e e d e d
fai rly e a sily a n d  r e g ula rly.

Box  and  Pole  Ex p eri m e n t
Following  t h e  box s t acking  t e s t ,  Julius  w a s  give n
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a n  oppo r t u ni ty to  exhibi t  ide a tion  in a no t h e r  type
of exp e ri m e n t .   This m ay  b e  d e sign a t e d  t h e  box
a n d  pole  t e s t .   The  con di tions  a r e  d e s c rib a ble
t h u s .   A s t ro n g  wood e n  box eig h ty-fou r  inc h e s
long,  by fou r  inch e s  wid e,  by fou r  inch e s  d e e p,  wi th
op e n  e n d s,  w a s  b uil t  wit h  on e  sid e  hin g e d.   H a s p s
a n d  p a dlocks  e n a ble d  t h e  exp e ri m e n t e r  to  lock  t his
“lid” af t e r  food  h a d  b e e n  pl ac e d  in t h e
c e n t e r  of t h e  box.  This  box could  b e  plac e d  in
t h e  c e n t e r  of t h e  la r g e  c a g e  a n d  t h e r e  fas t e n e d  by
m e a n s  of c ross  b a r s .   I t  is w ell s how n  in posi tion
in figu r e  2 9,  pl a t e  V. Two poles  e a c h  eig h t  fee t  long
a n d  a p p roxim a t ely on e  a n d  a  h alf inch es  in  t h ei r  o th e r
di m e n sions  w e r e  t h e  only a d di tion al m a t e ri als  in t h e
exp e ri m e n t .

On  M ay 1,  Julius  w a s  allow e d  to  s e e  t h e  exp e ri m e n t e r
pl ac e  a  h alf b a n a n a  in t his  box, clos e  t h e  lid, lock
it  in posi tion,  a n d  s e c u r ely fas t e n  t h e  box by m e a n s
of t h e  c ro ss  b a r s .   H e  w a s  t h e n  given  oppo r t u ni ty
to  t ry to  g e t  t h e  b a n a n a.   The  t wo  poles  lay on
opposi t e  sid es  of t h e  box a n d  n e a r  t h e  e d g e s  of t h e
c a g e.   Doc to r  H a milton  a n d  t h e  w ri t e r  w e r e  in t h e
c a g e  w a t c hing.   Julius  looke d  in to  t h e  box t h ro u g h
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on e  e n d,  a n d  s e eing  t h e  b a n a n a,  r e a c h e d  for  it. 
H e  could  no t  ob t ain  it  in t hi s  w ay, so  h e  b e g a n  to
bi t e  a t  t h e  box a n d  to  p ull a t  it  wi th  all hi s  s t r e n g t h.  
Du ring  t h e  fift e e n  mi n u t e s  allow e d  hi m,  h e  wo rk e d
a t  t h e  box in a  g r e a t  va rie ty of w ays,  fooling  wi th
t h e  locks  w hich  h a d  b e e n  a t t ac h e d  to  t h e  h a s p s  a s
w ell a s  wi th  t h e  c ro ss  b a r s  a n d  con tinu ally r e a c hin g
in a t  t h e  on e  o r  t h e  o t h e r  e n d.   H e  w a s  so m e w h a t
dis t r a c t e d  by t h e  p r e s e nc e  of t h e  t wo  obs e rve r s  a n d
a t t e n d e d  r a t h e r  u n s a tisfac to rily to  t h e  t a sk  in h a n d.  
N o t  onc e  did  h e  to uc h  t h e  pole s,  a n d  it is do u b tful
w h e t h e r  h e  eve n  no tice d  t h e m.   H e  w a s  no t  ve ry
h u n g ry  a t  t his  tim e,  a n d  af t e r  a  few min u t e s  a c tive
wo rk  h e  vi r t u ally g ave  u p  t rying  to  g e t  t h e  food.

Two d ays  la t er, on  M ay 3,  t h e  box w a s  onc e  m o r e  plac e d
in posi tion,  t his  ti m e  wi th  a  h alf b a n a n a  in t h e  mid dle
a n d  a  s m all piec e  of b a n a n a  n e a r  e a c h  op e n  e n d.  
The  two  pole s  lay on  t h e  floor  of t h e  c a g e,  e a c h  s eve r al
fee t  dis t a n t  fro m  t h e  box.  Julius  w a s  e a g e r  for
food.  Whe n  r el e a s e d  h e  w e n t  im m e dia t ely to  t h e
box, r e a c h e d  in a n d  ob t aine d  a  pi ec e  of b a n a n a  fro m
t h e  e n d  n e a r e r  t h e  labo r a to ry.  H e  t h e n  looke d
in a n d  s a w  t h e  pi ec e  n e a r  t h e  mid dle  of t h e  box. 
His  n ex t  m ove  w a s  to  pick u p  t h e  eig h t  foot  pole  a n d
p u s h  it in to t h e  box, b u t  b efo r e  p u s hin g  it a ll t h e
w ay t h ro u g h,  h e  s top p e d  a n d  b e g a n  to  p ull a t  t h e  box
in va rious  w ays.   S ho r tly h e  r e t u r n e d  to  t h e  pole
a n d  t wice  t h r u s t  it  in a s  fa r  a s  h e  could  r e a c h.  
The  firs t  ti m e,  af t e r  t h r u s ting  it  all t h e  w ay t h ro u g h,
h e  p ulled  it ou t  a n d  exa min e d  t h e  e n d  a s  t ho u g h  exp e c ting
t h e  b a n a n a  to  co m e  ou t  wi th  it.  Afte r  a  t hi rd
a t t e m p t  h e  looke d  in to  t h e  box, p r e s u m a bly s e eing
t h e  b a n a n a,  t h e n  t u r n e d  a  b ackw a r d  so m e r s a ul t,  c a m e
to  t h e  e n d  of t h e  c a g e,  a n d  looke d  a t  m e .   H a d
it  b e e n  a t  all pos sible,  h e  wo uld  h ave  t ak e n  m e  by
t h e  h a n d  a n d  led  m e  to  t h e  box a s  a  h elp er.  Afte r
a  few s e co n ds,  h e  r e t u r n e d  to  t h e  pole,  p ri e d  t h e  lid
of t h e  box wi th  it, t h e n  g n a w e d  a t  t h e  pole.  
For  a bo u t  five  min u t e s  h e  wo rk e d  fai rly r a pidly a n d
s t e a dily, u sing  t h e  pole s,  p ulling,  g n a wing,  a n d  w alking
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a bo u t .

His  n ex t  m ove  w a s  to  go  to  t h e  op posi t e  e n d  of t h e
box, look in, t ak e  t h e  pi ec e  of b a n a n a  w hich  w a s  n e a r
t h e  op e ning,  t h e n  pick  u p  t h e  s e co n d  pole,  w hich  h a d
no t  p r eviously b e e n  no tic e d,  a n d  af t e r  a  n u m b e r  of
a t t e m p t s ,  p u s h  it  in to  a n d  t h ro u g h  t h e  box, looking
af t e r  it  a n d  t h e n  p ulling  it  ou t  a n d  looking  in to
t h e  box.  H aving  do n e  t his  h e  a g ain  c a m e  to  my
e n d  of t h e  c a g e,  a n d  fro m  t h e r e  r e t u r n e d  to  t ry  onc e
m o r e  wi th  t h e  pole  w hich  h e  h a d  fir s t  u s e d .   H e
p u s h e d  t his  pole  all t h e  w ay t h ro u g h,  t h e n  w alke d
to  t h e  o t h e r  e n d  of t h e  box, looke d  in a n d  r e a c hing
in, ob t aine d  t h e  b a n a n a  w hich  h a d  b e e n  p u s h e d  fa r
e no u g h  alon g  to  b e  wi thin  his  g r a s p.   Figu r e s
2 9,  3 0  a n d  3 1  of pl a t e  V s ho w  s t a g e s  of t his  p roc e s s.

Julius  h a d  wo rk e d  t w e n ty-fou r  min u t e s  wi t h  r el a tively
lit tle  los t  ti m e  b efo r e  s ucc e e ding.   H e  h a d  s how n
al mos t  fro m  t h e  s t a r t  t h e  ide a  of u sing  t h e  pole  a s
a n  ins t r u m e n t,  a n d  his  sole  difficul ty w a s  in  m a king
t h e  pole  s e rve  t h e  d e si r e d  p u r pos e .
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The  exp e rim e n t  w a s  r e n d e r e d  s till m o r e  c r ucial on
M ay 5  by  t h e  placing  of t h e  t wo  pole s  u p rig h t  in  op posi t e
co r n e r s  of t h e  la r g e  c a g e.   For  a  few min u t e s
af t e r  h e  e n t e r e d  t h e  c a g e,  Julius  did  no t  s e e  t h e m,
a n d  hi s  tim e  w a s  s p e n t  p ulling  a n d  g n a wing  a t  t h e
box.  The n  h e  di scove r e d  on e  of t h e  pole s,  s eize d
it, a n d  p u s h e d  it  in to  t h e  box.  H e  t r i e d  fou r
ti m es,  t h e n  w e n t  a n d  go t  t h e  o t h e r  pole  a n d  p u s h e d
it  in to  t h e  opposi t e  e n d  of t h e  box.  Twice  h e
did  t hi s, t h e n  h e  r e t u r n e d  to  t h e  o rigin al pole,  b rin gin g
t h e  s econ d  on e  wi th  hi m.   H e  p u s h e d  it  in b e sid e
t h e  fir s t ,  a n d  a s  i t h a p p e n e d,  s hove d  t h e  b a n a n a  ou t
of t h e  op posi t e  e n d  of t h e  box.  Bu t  h e  did  no t
s e e  t his,  a n d  only af t e r  s eve r al s eco n ds  w h e n  h e  h a p p e n e d
to  w alk to  t h a t  e n d  of t h e  box did  h e  discove r  t h e
b a n a n a.   The  to t al  ti m e  u n til s ucc e s s  w a s  fifte e n
min u t e s .

S u b s e q u e n tly t h e  a p e  b e c a m e  ve ry exp e r t  in u sin g  t h e
pole  to  ob t ain  t h e  b a n a n a,  a n d  of t e n  only a  min u t e
o r  t wo  s ufficed  for  s ucc es s.   I t  w a s  no t  possible
for  hi m  to  di r ec t  t h e  s tick  ve ry a cc u r a t ely, for  w h e n
h e  w a s  in s uc h  a  posi tion  t h a t  h e  could  look t h ro u g h
t h e  box, h e  could  no t  wo rk  t h e  s tick  it s elf. 
I t  w a s ,  t h e r efo r e ,  alw ays  a  m a t t e r  of c h a n c e  w h e t h e r
h e  ob t ain e d  t h e  b a n a n a  im m e dia t ely o r  only af t e r  a
n u m b e r  of t ri als.

Althou g h  it is possible  t h a t  t h e  u s e  of t h e  poles
in t his  exp e ri m e n t  w a s  d u e  to  obs e rva tion  of h u m a n
a c tivi tie s,  it s e e m s  p ro b a ble  in t h e  ligh t  of w h a t
w e  know  of t h e  n a t u r al  b e h avio r  of t h e  a n t h ro poid  a p e s
t h a t  Julius  wo uld  h ave  solved  t hi s  p roble m  ind e p e n d e n tly
of h u m a n  influe nc e.   I t  w a s  t h e  exp e c t a tion  of
t h e  exp e ri m e n t e r  t h a t  t h e  pole  wo uld  b e  u s e d  to  p u s h
t h e  b a n a n a  t h ro u g h  t h e  box, b u t  a s  a  m a t t e r  of fac t
t h e  a p e  u s e d  it, fir s t  of all, to  p ull t h e  food  tow a r d
hi m, t h u s  indic a ting  a  n a t u r al  t e n d e ncy w hich  is impo r t a n t
in con n ec tion  wi th  t h e  s t a t e m e n t s  jus t  m a d e.  
S u b s e q u e n tly h e  le a r n e d  t h a t  t h e  b a n a n a  m u s t  b e  p u s h e d
t h ro u g h  a n d  ob t ain e d  a t  t h e  fa r t h e r  e n d  of t h e  box. 
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I a m  no t  p r e p a r e d  to  a cc e p t  t h e  solu tion  of t his  p roble m
a s  s a ti sfac to ry evide nc e  of ide a tion,  b u t  I do  know
t h a t  few obs e rve r s  could  h ave  w a tc h e d  t h e  b e h avio r
of t h e  o r a n g  u t a n  wi thou t  b ein g  convinc e d  t h a t  h e
w a s  a c ting  ide a tion ally.

Dra w-in Ex p eri m e n t
An in t e r e s ting  con t r a s t  wi th  t h e  box a n d  pole  t e s t
is fu r nis h e d  by w h a t  m ay  b e  c alle d  t h e  d r a w-in exp e ri m e n t .  
This  w a s  pl a n n e d  a s  a  sim ple  t e s t  of Julius’s
a bili ty to  u s e  a  s tick  to  d r a w  t hin gs  in to  hi s  c a g e
fro m  b eyon d  t h e  wi r e  sid e.   A bo a r d  w a s  pl ac e d,
a s  is s ho w n  in figu r e  3 4  of pl a t e  VI, wi th  side s  to
hold  a  b a n a n a,  c a r ro t ,  o r  so m e  o th e r  bi t  of food,
in posi tion.   In  t h e  a c t u al  t e s t  e i t h e r  a  c a r ro t
o r  a  b a n a n a  w a s  pl ac e d  a bo u t  t wo  fee t  fro m  t h e  wi r e
n e t ting  a n d  a  s tick two  fee t  long  w a s  t h e n  p u t  in to
t h e  c a g e  wi th  t h e  a p e .
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Whe n  t his  si t u a tion  w a s  fir s t  p r e s e n t e d  to  Julius,
h e  looke d  a t  t h e  b a n a n a,  r e a c h e d  for  it,  a n d  failing,
picke d  u p  a  b a g  fro m  t h e  floor  of t h e  c a g e  a n d  t ri ed
to  p u s h  it  t h ro u g h  t h e  wi r e  m e s h  tow a r d  t h e  b a n a n a.  
H e  al so  u s e d  a  bi t  of wi r e  in  t h e  s a m e  w ay, b u t  w a s
u n a ble  t h u s  to  g e t  t h e  food.  As soon  a s  a  s tick
w a s  pl ac e d  in hi s  c a g e ,  h e  g r a s p e d  it  a n d  u s e d  it
in  a  ve ry d efini t e,  a l t hou g h  u n s killful, w ay to  p ull
t h e  b a n a n a  tow a r d  hi m.   H e  w a s  ex t r e m ely e a g e r
a n d  imp a ti e n t ,  b u t  n eve r t h el e s s  p e r sis t e n t  in  his
effo r t s ,  a n d  wi thin  five  min u t e s  fro m  t h e  b e gin ning
of t h e  fir s t  t r i al, h e  h a d  s ucc e e d e d  in g e t tin g  t wo
piec e s  of b a n a n a,  u sin g  alw ays  his  lef t  h a n d  to  m a nip ula t e
t h e  s tick.  This  t e s t  w a s  r e p e a t e d  a  n u m b e r  of
ti m es  wi th  simila r  r e s ul ts .   H e  h a d  fro m  t h e  fir s t
t h e  a bili ty to  u s e  a  s tick in t his  w ay, a n d  t h e  only
difficul ty wi th  t h e  t e s t  a s  a  m e a n s  of ob t aining  evid e nc e
of ide a tion al b e h avio r  is t h a t  t h e  pos sibili ty of
imi t a tion  of m a n  c a n no t  b e  c e r t ainly exclud e d.

Loc k  and  Key Tes t
By my a s sis t a n t  it  w a s  r e po r t e d  on  M ay 5  t h a t  t h e
o r a n g  u t a n  h a d  b e e n  s e e n  to  pl ac e  a  s plin t e r  of wood
in a  p a dlock w hich  w a s  u s e d  on  t h e  c a g e s  a n d  to  wo rk
wi th  it  p e r sis t e n tly.  I t  looke d  ve ry m u c h  like
imit a tion  of t h e  h u m a n  a c t  of u sin g  t h e  key, a n d  I
t h e r efo r e  pl a n n e d  a  t e s t  to  a s c e r t ain  w h e t h e r  Julius
could  r e a dily a n d  skillfully u s e  a  key o r  could  lea r n
q uickly to  do  so  by  w a tc hin g  m e.

The  firs t  t e s t  w a s  m a d e  on  M ay 1 5  wi th  a  h e avy box
w hos e  hing e d  lid w a s  h eld  s e c u r ely in posi tion  by
m e a n s  of a  h a s p  a n d  a  p a dlock.  The  key, w hich
w a s  no t  m o r e  t h a n  a n  inch  in leng t h,  w a s  fas t e n e d  to
a  six inch  piec e  of wi r e  so  t h a t  Julius  could  no t
r e a dily lose  it.  With  t h e  a ni m al op posi t e  m e,
I pl ac e d  a  pi ec e  of b a n a n a  in t h e  box, t h e n  close d
t h e  lid  a n d  s n a p p e d  t h e  p a dlock.  I n ext  h a n d e d
Julius  t h e  key.  H e  im m e dia t ely laid  it  on  t h e
floor  opposi t e  hi m  a n d  b e g a n  bi ting  t h e  box, rolling
it  a ro u n d,  a n d  occa sion ally bi ting  also  a t  t h e  lock

139



a n d  p ulling  a t  it.   Durin g  t h es e  a c tiviti es  h e
h a d  p ulled  t h e  box tow a r d  his  c a g e .   N o w  h e  s u d d e nly
looke d  u p  to  t h e  posi tion  w h e r e  t h e  b a n a n a  h a d  b e e n
s us p e n d e d  in t h e  box exp e ri m e n t .   Evide n tly t h e
box h a d  s u g g e s t e d  to  hi m  t h e  b a n a n a.   Fo r  t hi r ty
min u t e s  h e  s t r u g gle d  wi th  t h e  box al mos t  con tinuo usly,
c h e wing  p e r sis t e n tly a t  t h e  hin g e s ,  t h e  h a s p ,  o r  t h e
lock.  The n  h e  took t h e  key in hi s  t e e t h  a n d  t r i e d
to  p u s h  it  in to  on e  of t h e  hing e s ,  t h e n  in to  t h e  c r a ck
b e n e a t h  t h e  lid of t h e  box.

S u b s e q u e n tly I allow e d  hi m  to  s e e  m e  u s e  t h e  key r e p e a t e dly,
a n d  a s  a  r e s ul t ,  h e  c a m e  to  u s e  it  hi ms elf no w  a n d
t h e n  on  t h e  e d g e  of t h e  box, b u t  h e  n eve r  s ucc e e d e d
in pl acing  it in t h e  lock, a n d  t h e  ou tco m e  of t h e
exp e ri m e n t  w a s  to t al  failu r e  on  t h e  p a r t  of t h e  a ni m al
to  u nfa s t e n  t h e  lock of his  ow n  ini tia tive  o r  to  lea r n
to  u s e  t h e  key by w a t c hing  m e  do  so.   I did  no t
m a k e  a ny s p e ci al a t t e m p t  to  t e a c h  hi m  to  u s e  t h e  key,
b u t  m e r ely g ave  hi m  oppo r t u ni ty to  imit a t e ,  a n d  it
is by no  m e a n s  impossible  t h a t  h e  wo uld  h ave  s ucc e e d e d
h a d  t h e  key b e e n  la r g e r  a n d  h a d  t h e  si t u a tion  r e q ui r e d
les s  a c c u r a t ely coo r din a t e d  m ove m e n t s .   H o w ever,
it  is fai r  to  s ay  t h a t  t h e  evide nc e  of t h e  ide a  of
u sing  t h e  k ey in t h e  lock w a s  u nco nvincing.   My
a s si s t a n t’s  obs e rva tion  w a s,  p e r h a p s ,  misle a din g
in so  fa r  a s  it  s u g g e s t e d  t h a t  ide a .   I t  m ay  a n d
p ro b a bly w a s  p u r ely by  a ccide n t  t h a t  t h e  a ni m al u s e d
t h e  s plin t e r  on  t h e  p a dlock.
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2.   Ski r rl,  Pith ec us  irus
Box  S tac king  Exp eri m e n t
The  m o nk ey Ski r rl  w a s  t e s t e d  by m e a n s  of t h e  box s t a cking
exp e ri m e n t  m u c h  a s  Julius  h a d  b e e n.   O n  Augus t
2 3,  wi th  a  c a r ro t  s u s p e n d e d  six fee t  fro m  t h e  floor
of t h e  la r g e  c a g e  a n d  t h r e e  boxe s  in dis t a n t  co r n e r s ,
t h e  a ni m al w a s  a d mi t t e d  a n d  hi s  b e h avio r  no t e d.

The  boxes ,  w hich  w e r e  m a d e  of ligh t,  t hin  m a t e ri al,
r a n g e d  in size  fro m  on e  six inch e s  in it s  s eve r al
di m e n sions  to  on e  t w e n ty inc h e s  long, t hi r t e e n  inc h e s
wid e,  a n d  el eve n  inch e s  d e e p.   Only by  u sin g  a t
lea s t  t wo  of t h e s e  boxes  w a s  it  possible  for  t h e  a ni m al
to  r e a c h  t h e  c a r ro t .

Im m e dia t ely on  a d mission  to  t h e  c a g e,  Ski r rl  b e g a n
to  g n a w  a t  t h e  boxes,  t rying  wi th  all his  mi g h t  to
t e a r  t h e m  to  pi ec es .   Afte r  so m e  t hi r ty min u t e s
of s uc h  effo r t ,  in t e r r u p t e d  by w a n d e rin gs  a bo u t  t h e
c a g e  a n d  a t t e m p t s  to  g e t  a t  t h e  o th e r  m o nk eys,  h e
s u d d e nly w e n t  to  t h e  la rg e s t  box of all, s e t  it  u p
on  e n d  al mos t  di r ec tly u n d e r  t h e  c a r ro t ,  m o u n t e d  it,
a n d  looke d  u p  a t  t h e  food.  I t  w a s  s till b eyon d
his  r e a c h  a n d  h e  m a d e  no  effo r t  to  g e t  it, b u t  ins t e a d ,
h e  r e ac h e d  fro m  his  p e r c h  on  t h e  big  box for  t h e  n ex t
s m alle r  box, w hich  w a s  a p p roxim a t ely sixt e e n  inch es ,
by  fou r t e e n ,  by  t w elve.   This  h e  s ucc e e d e d  in
p ulling  tow a r d  hi m,  a t  t h e  s a m e  tim e  r aising  it sligh tly
fro m  t h e  floor, b u t  his  effo r t s  c a u s e d  t h e  la r g e  box
to  top ple  ove r  a n d  h e  q ui t  wo rk.   The  exp e ri m e n t
w a s  discon tin u e d  af t e r  a  few min u t e s,  t h e  to t al  p e riod
of obs e rv a tion  h aving  b e e n  t hi r ty-five min u t e s .

Ski r rl  h a n dle d  t h e  boxes  wit h  e a s e  a n d  wi th  evid e n t
pl e a s u r e  a n d  in t e r e s t .   H e  also  no tic e d  t h e  c a r ro t
a t  va rious  tim e s  d u rin g  t h e  in t e rval, b u t  his  a t t e n tion
w a s  fixed  on  it only for  s ho r t  p e riods.

The  t e s t  w a s  con tinu e d  on  Augus t  2 4  w h e n,  ins t e a d
of a  c a r ro t ,  a  h alf b a n a n a  w a s  u s e d  a s  b ai t .  
I t  w a s  pl ac e d  only five  fee t  fro m  t h e  floor, a n d  t h r e e
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boxes  w e r e  a s  for m e rly pl ac e d  in  dis t a n t  co r n e r s  of
t h e  c a g e.   Wh e n  a d mi t t e d ,  Ski r rl  looke d  a t  t h e
b a n a n a,  t h e n  p ulled  on e  of t h e  boxe s  tow a r d  it, b u t
ins t e a d  of m o u n ting,  h e  w e n t  to  t h e  s m alles t  box a n d
b e g a n  to  g n a w  it.  S ho r tly, h e  m o u n t e d  t h e  mid dle
size d  box a n d  looke d  u p  tow a r d  t h e  b a n a n a,  b u t  t h e
box w a s  no t  di r e c tly u n d e r  t h e  b ai t,  a n d  in a ny eve n t ,
it  would  h av e  b e e n  impossible  for  hi m  to  r e a c h  it. 
H e  n ex t  w e n t  to  t h e  la rg e s t  box, g n a w e d  it  vigorously,
t u r n e d  it  ove r  s eve r al  ti m e s,  a n d  t h e n  a b a n do n e d  it
for  t h e  mid dle  size d  box, fro m  w hic h  by skillful u s e
of his  t e e t h  a n d  h a n d s,  h e  q uickly to r e  off on e  side.

By t his  ti m e,  a p p a r e n tly wi thou t  ve ry d efini t ely di r ec t e d
effo r t  on  t h e  p a r t  of t h e  m o nk ey, all t h r e e  of t h e
boxes  w e r e  in  t h e  ce n t e r  of t h e  c a g e  a n d  al mos t  di r ec tly
b e n e a t h  t h e  b a n a n a.   Ski r rl  climb e d  u p  on  t h e
la rg e s t  box a n d  m a d e  effo r t s  to  p ull t h e  mid dle  sized
on e  u p  on  to  it, t h e  w hile  looking  a t  t h e  b a n a n a  eve ry
few s econ d s.   H e  did  no t  s ucc e e d  in  g e t ting  t h e
boxes  p ro p e rly plac e d,  a n d  af t e r  a  ti m e  b e g a n  m oving
t h e m  a bo u t  r e s tl e s sly.
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His  b e h avio r  plainly indica t e d  t h a t  h u n g e r  w a s  no t
his  chief m o tive.   H e  w a s  m o r e  in t e r e s t e d  in pl aying
wi th  t hin gs  o r  in wo rking  wi th  t h e m  t h a n  in  e a tin g,
a n d  t h e  s a tisfac tion  of t e a ring  a  box to  pi ec e s  s e e m e d
eve n  g r e a t e r  t h a n  t h a t  of food.  I t  is e s p e cially
no t e wor t hy t h a t  w h e n  Ski r rl a t t e m p t s  to  di s m e m b e r
a  box, ins t e a d  of s t a r ti ng  a t  r a n do m,  h e  s e a r c h e s
c a r efully for  a  favor a ble  s t a r ti ng  poin t ,  a  pl ac e  w h e r e
a  bo a r d  is sligh tly loos e n e d  o r  w h e r e  a  sligh t  c r ack
o r  hole  e n a ble s  hi m  to  ins e r t  hi s  h a n d  o r  u s e  hi s
t e e t h  effec tively.  M a ny ti m e s  d u ring  t his  exp e ri m e n t
h e  w a s  obs e rve d  to  ex a min e  t h e  boxes  on  all side s  in
s e a r c h  of so m e  w e a k  poin t .   If no  s uc h  w e ak  poin t
w e r e  foun d,  h e  s ho r tly left  t h e  box; b u t  if h e  did
find  a  favor a ble  s po t ,  h e  u s u ally s ucc e e d e d,  b efo r e
h e  g ave  u p  t h e  a t t e m p t ,  in doing  conside r a ble  d a m a g e
to  t h e  box.

Following  t h e  b e h avio r  d e sc rib e d  a bove,  Ski r rl  r e t u r n e d
to  t h e  mi ddle  size d  box, pl ac e d  it on  e n d  u n d e r  t h e
b a n a n a,  m o u n t e d ,  a n d  looke d  u p w a r d  a t  t h e  b ai t ,  b u t
a s  it w a s  a  few inc h e s  b eyond  his  r e a c h,  h e  m a d e  no
a t t e m p t  to  g e t  it, b u t  ins t e a d,  af t e r  a  few s e con d s,
w e n t  to  t h e  s m alle s t  box, a n d  finding  a  w e a k  poin t ,
b e g a n  to  t e a r  it  to  pi ec e s .

La te r  h e  rolled  w h a t  w a s  left  of t h e  s m alle s t  box
clos e  to  t h e  o th e r  t wo  boxes ,  n e a rly u n d e r  t h e  b a n a n a ,
a n d  t h e  r e m ain d e r  of hi s  ti m e  w a s  s p e n t  g n a win g  a t
t h e  boxes  a n d  pl aying  wi th  pi ec es  w hich  h e  h a d  s ucc e e d e d
in t e a rin g  fro m  t h e m.   During  t h e  r e m ain d e r  of
t h e  t hi r ty min u t e  in t e rv al of obs e rva tion,  no  fu r t h e r
a t t e n tion  w a s  give n  t h e  b ai t.

Again,  on  Augus t  2 5,  t h e  t e s t  w a s  t ri ed,  b u t  t his
ti m e  wi th  boxe s  w hos e  e d g e s  h a d  b e e n  bo u n d  wit h  t in
so  t h a t  it w a s  im possible  for  t h e  m o nk ey to  d e s t roy
t h e m.   H e  s p e n t  s eve r al  min u t e s  s e a r c hing  for  a
s t a r ting  poin t  on  t h e  mid dle  sized  box, b u t  finding
no n e,  h e  d r a g g e d  it  u n d e r  t h e  b a n a n a ,  looke d  u p,  m o u n t e d
t h e  box, b u t ,  a s  p r eviously, did  no t  r e a c h  for  t h e
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b ai t  b ec a u s e  it  w a s  b eyon d  hi s  r e a c h.   H e  t h e n
playe d  wi th  t h e  boxes  for  s eve r al  min u t e s .   Fin ally
h e  wo rk e d  t h e  t wo  s m alle r  boxes  to  a  posi tion  di r ec tly
u n d e r  t h e  b a n a n a ,  p u t  t h e  mid dle  sized  on e  on  e n d,
m o u n t e d  it, a n d  looke d  a t  t h e  b ai t,  b u t  a g ain  a b a n do n e d
t h e  a t t e m p t  wi t ho u t  r e a c hin g.

Du ring  t h e  t hi r ty  min u t e s  of obs e rva tion  h e  m a d e  no
d efini t e  effor t  to  pl ac e  on e  box u po n  a no t h er. 
Th r e e  ti m e s  h e  m o u n t e d  on e  o r  a no t h e r  of t h e  boxes
w h e n  it w a s  u n d e r  t h e  b a n a n a  o r  n e a rly so,  b u t  in no
c a s e  w a s  it  possible  for  hi m  to  r e a c h  t h e  b ai t .

F ro m  t h e  a bove  d e sc rip tion  of t his  m o nk ey’s
b e h avior, it  s e e m s  fai rly c e r t ain  t h a t  wi th  s ufficien t
oppo r t u ni ty, u n d e r  s t ro n g  h u n g er, h e  wo uld  ul tim a t ely
s ucc e e d  in ob t aining  t h e  b ai t  by t h e  u s e  of t wo  o r
m o r e  boxes .   For  hi s  so m e w h a t  a bo r tive  a n d  n eve r
long  con tinu e d  effor t s  to  d r a g  t wo  boxes  tog e t h e r
o r  to  pl ac e  t h e  on e  u po n  t h e  o t h e r  cle a rly e no u g h
indica t e  a  t e n d e n cy w hic h  wo uld  ul tim a t ely yield  s ucc e s s.  
The  possibility of imit a tion  is no t  exclud e d,  for
Ski r rl  h a d  op po r t u ni ti es  to  s e e  Julius  a n d  t h e  exp e rim e n t e r
h a n dle  t h e  boxes.
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Bec a us e  of t h e  o t h e r  wo rk  w hich  s e e m e d  m o r e  impor t a n t
a t  t h e  ti m e,  t his  exp e ri m e n t  w a s  no t  con tinu e d  fu r t h er. 
The  r e s ul t s  ob t aine d  s u g g e s t  t h e  d e si r a bili ty of t e s ting
t ho ro u g hly t h e  a bili ty of m o nk eys  to  u s e  objec t s  a s
only t h e  a n t h ro poid  a p e s  a n d  m a n  h ave  h e r e tofo re  b e e n
t hou g h t  c a p a ble  of u sing  t h e m.

Box  and  Pole  Ex p eri m e n t
Ski r rl  w a s  fir s t  t e s t e d  wi t h  t h e  box a n d  pole  exp e ri m e n t
on  Augus t  1 2.   As in t h e  c a s e  of Julius,  a  h alf
b a n a n a  w a s  pl ac e d  in t h e  mid dle  of t h e  long  box a n d
t h e  a t t e n tion  of t h e  m o nk ey w a s  a t t r a c t e d  to  t h e  b ai t
by  s m all piec e s  of c a r ro t  pl ac e d  n e a r  e a c h  op e n  e n d.  
Two pole s  w e r e  pl ac e d  n e a r  t h e  box on  t h e  floor  of
t h e  c a g e.   Wh e n  a d mi t t e d  to  t h e  c a g e  Skir rl  w e n t
al mos t  di r e c tly to  t h e  e n d s  of t h e  box, took t h e  pi ec es
of c a r ro t  w hich  w e r e  in sigh t ,  b u t  a p p a r e n tly failed
to  p e r c eive  t h e  b ai t  in t h e  mid dle  of t h e  box. 
For  a  w hile  h e  pl ayed  wi th  t h e  locks  on  t h e  box, s hove d
it  a bo u t ,  a n d  a m u s e d  hi ms elf wi th  it, s howing  no  in t e r e s t
in  ob t aining  t h e  food.  La t e r  h e  looke d  t h ro u g h
t h e  box a n d  s a w  t h e  b a n a n a .   H e  t h e n  d r a g g e d  t h e
box a bo u t ,  a p p a r e n tly t rying  to  g e t  it in to  his  c a g e ,
b u t  h e  g ave  no  a t t e n tion  to  t h e  poles  no r  did  h e  m a k e
a ny evide n t  effor t  to  ob t ain  t h e  b a n a n a  w hich  w a s
e a sily visible  in  t h e  c e n t e r  of t h e  box.  The
p e riod  of obs e rva tion  w a s  only t w elve  mi n u t e s .

On  Augus t  2 4  t his  exp e ri m e n t  w a s  r e p e a t e d  wi t h  a n
impor t a n t  m o difica tion  of t h e  a p p a r a t u s  in t h a t  t h e
wood e n  lid of t h e  long  box h a d  b e e n  r e plac e d  by a
wi r e  cove r  t h ro u g h  w hich  t h e  a ni m al could  s e e  t h e  b ai t .  
Two pole s  w e r e  a s  for m e rly on  t h e  floor  of t h e  c a g e,
no t  fa r  fro m  t h e  box.  Ski r rl  a l mos t  im m e dia t ely
no tic ed  t h e  b a n a n a  a n d  t r i e d  to  g e t  it  by  g n a wing
a t  t h e  box.  H e  did  no t  onc e  r e a c h  in a t  t h e  e n d s
of t h e  box, b u t  h e  did  h a n dle  t h e  poles,  t h rowing
t h e m  a bo u t  a n d  po u n ding  wi th  t h e m.   The r e  w a s
no t  t h e  sligh t e s t  a t t e m p t  to  u s e  t h e m  in ob t aining
t h e  b ai t .
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This  exp e ri m e n t  w a s  la t e r  r e p e a t e d  t h r e e  ti m e s  a t
in t e rvals  of a  n u m b e r  of d ays,  b u t  in no  c a s e  did
Ski r rl  s how  a ny t e n d e ncy to  u s e  t h e  pole s  a s  m e a n s
of ob t aining  t h e  food.

Dra w-in Ex p eri m e n t
This  also  w a s  a r r a n g e d  in t h e  s a m e  m a n n e r  a s  for  Julius,
a n d  on  e a c h  of five d ays  Ski r rl  w a s  allow e d  a t  lea s t
t hi r ty  mi n u t e s  to  wo rk  for  t h e  b ai t .   Ei th e r  a
b a n a n a  o r  a  c a r ro t  w a s  e a c h  d ay pl ac e d  on  t h e  bo a r d
w ell b eyon d  hi s  r e a c h,  a n d  on e  o r  t wo, u s u ally t wo,
s m all s ticks  w e r e  p u t  in to  hi s  c a g e .   No t  onc e
d u ring  t h e  s eve r al  p e riods  of obs e rv a tion  did  Skir rl
m a k e  a ny a t t e m p t  to  u s e  a  s tick o r  a ny o t h e r  objec t
a s  a  m e a n s  of d r a win g  t h e  food  to  hi m.   Ins t e a d ,
h e  r e ac h e d  p e r sis t e n tly wi th  his  a r m,  p ulled  a n d  g n a w e d
a t  t h e  wi r e s  w hich  w e r e  in his  w ay, a n d  occ a sion ally
picke d  u p  a n d  g n a w e d  o r  po u n d e d  wi t h  t h e  s ticks  in
t h e  c a g e.   His  a t t e n tion  eve ry  no w  a n d  t h e n  wo uld
co m e  b a ck  to  t h e  food, b u t  it  t e n d e d  to  fluc t u a t e
r a t h e r  r a pidly, a n d  in t h e  r e g ul a r  p e riod  of obs e rva tion,
t hi r ty  mi n u t e s ,  it is u nlikely t h a t  h e  a t t e n d e d  to
t h e  b ai t  i ts elf for  a s  m u c h  a s  five  min u t e s.  
In  t his  r e s p e c t  a s  w ell a s  m a ny o th e r s ,  Ski r rl’s
b e h avio r  con t r a s t s  s h a r ply wi t h  t h a t  of t h e  o r a n g  u t a n.
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The  r e s ul t s  of t his  exp e ri m e n t  indic a t e  t h e  lack  in
t h e  m o nk ey of a ny t e n d e ncy o r  a bili ty, a p a r t  fro m
t r aining,  to  u s e  objec t s  a s  m e a n s  of ob t aining  food. 
Ways of u sing  objec t s  a s  tools  w hich  a p p a r e n tly a r e
p e rfec tly n a t u r al  to  t h e  a n t h ro poid  a p e s  a n d  to  m a n
a r e  r a r ely e m ployed  by t h e  low e r  p ri m a t e s.

H a m m e r  and  N ail Tes t
On e  d ay I h a p p e n e d  to  obs e rve  Ski r rl  pl aying  wit h
a  s t a pl e  in  his  c a g e .   H e  h a d  foun d  it on  t h e
floor  w h e r e  it h a d  fallen  a n d  w a s  in t e n tly p ro d ding
hi m s elf wi th  t h e  s h a r p  poin t s,  a p p a r e n tly e njoying
t h e  u n u s u al  s e ns a tions  w hich  h e  go t  fro m  s ticking
t h e  s t a pl e  in to  t h e  skin  in  va rious  po r tions  of hi s
body, a n d  e s p e ci ally in to  t h e  p r e p u c e.

A few d ays  la t e r  I s a w  hi m  playing  in simila r  fas hion
wi th  a  n ail w hich  h e  h a d  foun d,  a n d  s till la t e r  h e
w a s  s e e n  to  b e  u sing  a  s tick to  po u n d  t h e  n ail wit h.  
This  s u g g e s t e d  to  m e  t h e  h a m m e r  a n d  n ail t e s t .

A h e avy s pike  w a s  d rive n  in to  a n  old  h a m m e r  to  s e rve
a s  a n  ind es t r uc tible  h a n dle.   This  h a m m er, alon g
wi th  a  n u m b e r  of la rg e  wi r e  n ails  a n d  a  pi ec e  of r e d wood
bo a r d ,  w a s  t h e n  pl ac e d  in t h e  m o nk ey’s c a g e.  
Ski r rl  im m e di a t ely took u p  t h e  h a m m er, g r a s pin g  t h e
mid dle  of t h e  h a n dle  wi th  his  left  h a n d,  a n d  wi t h
his  r ig h t  h a n d  t aking  u p  a  n ail.  H e  t h e n  s a t
dow n  on  t h e  bo a r d,  exa min e d  t h e  n ail, pl ac e d  t h e  poin t e d
e n d  on  t h e  bo a r d,  a n d  wi th  w ell di r ec t e d  s t roke s  by
t h e  u s e  of t h e  h e a d  of t h e  h a m m e r  d rove  t h e  n ail in to
t h e  bo a r d  for  t h e  dis t a nc e  of a t  lea s t  a n  inch.  
H e  t h e n  t r i e d  to  p ull it ou t ,  b u t  w a s  force d  to  knock
it  s eve r al  ti m es  wi th  t h e  h a m m e r  b efo r e  h e  could  do
so.

This  p e rfo r m a n c e,  d u ring  t h e  n ext  few min u t e s ,  w a s
r e p e a t e d  s eve r al  ti m e s  wi t h  va ri a tions.   Ofte n
t h e  sid e  of t h e  h a m m e r  w a s  u s e d  ins t e a d  of t h e  h e a d,
a n d  occ a sion ally, a s  is s how n  in figu r e  8  of pl a t e
II, h e  s eize d  t h e  h a m m e r  w ell u p  tow a r d  t h e  junc t u r e
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of t h e  s a m e  with  t h e  s pike.   This  figu r e  do e s
jus tice  to  t h e  p e rfo r m a n c e.   At t h e  m o m e n t  t h e
pic t u r e  w a s  t ak e n,  Ski r rl’s a t t e n tion  h a d  b e e n
a t t r a c t e d  by a  m o nk ey in a n  a djoining  c a g e,  a n d  h e
h a d  m o m e n t a rily looke d  u p  fro m  his  t a sk,  t h e  w hile
holding  n ail a n d  h a m m e r  p e rfec tly s till.

This  t e s t  w a s  r e p e a t e d  on  va rious  d ays,  a n d  al mos t
u nifor mly Ski r rl  s how e d  in t e n s e  in t e r e s t  in  h a m m e r
a n d  n ails  a n d  u s e d  t h e m  m o r e  o r  les s  p e r si s t e n tly
in t h e  m a n n e r  d e sc rib e d.   Occa sion ally, a p p a r e n tly
for  t h e  s ak e  of va rie ty, h e  would  p u t  t h e  blu n t  e n d
of t h e  n ail on  t h e  bo a r d  a n d  h a m m e r  on  t h e  poin t .  
Again,  h e  wo uld  t ry p e r sis t e n tly to  d rive  t h e  n ail
in to  t h e  c e m e n t  floor, a n d  onc e  by a c cide n t ,  w h e n  h a m m e r
a n d  n ails  w e r e  left  in  his  c a g e  ove r  nigh t ,  h e  s ucc e e d e d
in m a king  s eve r al  holes  in t h e  bo t to m  of his  s h e e t
iron  w a t e r  p a n .   The r e  w a s  no  do u b ting  t h e  ke e n
s a tisfac tion  w hich  t h e  a ni m al took in t hi s  for m  of
a c tivi ty.

148



Page 120

It  is impossible  to  s ay t h a t  t h e  b e h avio r  w a s  no t
imi t a tive  of m a n,  for  Ski r rl,  a long  wi th  all of t h e
o th e r  m o nk eys,  h a d  h a d  a b u n d a n t  op po r t u ni ty to  s e e
c a r p e n t e r s  wo rking.   Bu t  t his  m u c h  c a n  b e  s aid
a g ain s t  t h e  ide a  of imit a tion,—no  on e  of
t h e  o t h e r  a ni m als,  no t  exc e p ting  t h e  o r a n g  u t a n,  s how e d
a ny in t e r e s t  w h a t eve r  in h a m m e r  a n d  n ails.  Occ asion ally
t h ey wo uld  b e  pl aye d  wi t h  m o m e n t a rily o r  p us h e d  a bo u t ,
b u t  So bk e,  Jim mie,  Ge r tie ,  Julius,  a l t ho u g h  given
s eve r al  oppo r t u ni ti es  to  exhibi t  a ny a bili ty w hic h
t h ey mig h t  h av e  to  d rive  n ails, m a d e  no t  t h e  lea s t
a t t e m p t  to  do  so.  Evide n tly w e  m u s t  ei t h e r  conclud e
t h a t  Ski r rl h a d  a  p e c ulia rly s t ro n g  imit a tive  t e n d e n cy
in t his  di r ec tion,  o r  ins t e a d ,  a  p ro no u n c e d  dis posi tion
o r  ins tinc t  for  t h e  u s e  of objec t s  a s  tools. 
I t  would  s e e m  fai r  to  s p e ak  of it a s  a n  ins tinc t  for
m e c h a nical a c tivity.

U n d e r  t his  s a m e  h e a ding  m ay  b e  d e s c ribe d  Ski r rl’s
r e a c tions  to  s uc h  objec t s  a s  a  h a n d s aw, a  p a dlock,
a n d  a  w a t e r  fauc e t .   The  s a w  w a s  give n  to  hi m
in o r d e r  to  t e s t  his  a bili ty to  u s e  it  in h u m a n  fas hion,
for  if h e  could  so  exp e r tly imit a t e  t h e  c a r p e n t e r
d riving  n ails, it  s e e m s  likely t h a t  h e  mi g h t  al so
imit a t e  t h e  u s e  of t h e  s aw.

As a  m a t t e r  of fac t,  h e  s how e d  no  t e n d e n cy to  u s e
t h e  s a w  a s  w e  do.  Ins t e a d ,  h e  p e r si s t e n tly pl aye d
wi th  it  in  va rious  w ays,  a t  fir s t  u sing  it  a s  a  so r t
of pl a n e  to  sc r a p e  wi th,  la t e r  oft e n  r u b bin g  t h e  t e e t h
ove r  a  bo a r d  so  t h a t  t h ey cu t  fai rly w ell, b u t  n eve r
a s  effec tively a s  in  t h e  h a n d s  of a  m a n.   Afte r
t wo  o r  t h r e e  d ays’ p r a c tice  wi th  t h e  s aw, Ski r rl
hi t  u po n  a  m e t ho d  w hich  is, a s  I u n d e r s t a n d,  u s e d  by
m a n  in c e r t ain  cou n t rie s,  n a m ely, t h a t  of pl acing
t h e  s a w  wit h  t h e  t e e t h  u p ,  holding  it r i gid,  a n d  t h e n
r u b bing  t h e  objec t  w hic h  is to  b e  s a w e d  ove r  it. 
This  Ski r rl  s ucc e e d e d  in doing  ve ry skillfully, for
h e  wo uld  si t  do w n  on  t h e  floor  of t h e  c a g e,  g rip  wi th
bo t h  fee t  t h e  h a n dle  of t h e  s aw, wi th  t h e  t e e t h  di r ec t e d
u p w a r d,  t h e n  holding  ei t h e r  e n d  in his  h a n d s,  h e  would
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r e p e a t e dly r u b  a  s tick ove r  t h e  t e e t h .   In  t hi s
w ay, of cou r s e ,  h e  could  m a k e  t h e  s a w  c u t  fai rly w ell. 
Bu t  s till m o r e  to  his  liking  w a s  t h e  u s e  of a  s pike
ins t e a d  of a  s tick a s  a n  objec t  to  r u b  ove r  t h e  t e e t h,
for  wit h  t his  h e  w a s  a bl e  to  m a k e  a  nois e  t h a t  wo uld
h ave  s a tisfied  eve n  a  s m all boy.

F u r t h e r  ligh t  is s h e d  on  t h e  forc e  of t h e  t e n d e ncy
to  imit a t e  m a n  by t h e  s a w  t e s t .   Afte r  Ski r rl
h a d  b e e n  give n  a n  op po r t u ni ty to  s how  w h a t  h e  could
do  wi th  t h e  tool s pon t a n eo usly, I d e m o n s t r a t e d  to  hi m
t h e  a p p rove d  h u m a n  w ay of s a win g.   Oft e n  h e  wo uld
w a t c h  my p e rfo r m a n c e  in t e n tly a s  t hou g h  fascina t e d
by t h e  sou n d  a n d  m o tion,  b u t  w h e n  give n  t h e  tool h e
inva ri a bly followe d  hi s  ow n  m e t ho ds.   Althou g h
I r e p e a t e d  t his  t e s t  of imit a tion  s eve r al  t im e s  on
t h r e e  diffe r e n t  d ays,  t h e  r e s ul t s  w e r e  w holly n e g a tive.

Ot h er  Ac tivi ti es
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On e  d ay a s  Ski r rl  w a s  b eing  r e t u r n e d  to  his  ow n  c a g e
by w ay of t h e  la r g e r  c a g e,  h e  pick e d  u p  a n  u nfas t e n e d
p a dlock a n d  c a r ri e d  it  in to  t h e  c a g e  wi th  him.  
For  m o r e  t h a n  a n  ho u r  h e  a m u s e d  him s elf al mos t  wi tho u t
in t e r r u p tion  by  pl aying  wi t h  t his  lock.   The  t hin gs
w hich  h e  did  wi th  it d u rin g  t h a t  ti m e  wo uld  r e q ui r e
p a g e s  to  d e s c rib e.   His  in t e r e s t  in it w a s  ve ry
si mila r  to  t h a t  w hich  h e  h a d  exhibi t e d  in h a m m e r  a n d
n ails, s aw, a n d  ind e e d  a ny objec t s  w hich  h e  could
play wi t h.   The  lock w a s  po u n d e d  in va rious  w ays,
bi t t e n,  poke d  wi t h  n ails, hooke d  in to  t h e  wi r e s  of
t h e  c a g e,  u s e d  to  p ull on,  po u n d e d  wi th  a  s tick,  u s e d
to  h a m m e r  on  t h e  floor  of t h e  c a g e  wit h,  a n d  in  fine,
m a nipula t e d  in q ui t e  a s  g r e a t  a  va rie ty of w ays  a s
a  h u m a n  b ein g  could  h ave  di scove r e d.   Fin ally it
w a s  hook e d  to  t h e  side  of t h e  c a g e  a n d  s n a p p e d  s h u t ,
a n d  a s  Ski r rl  w a s  u n a ble  to  dislodg e  it fro m  t his
posi tion,  h e  s ho r tly g ave  u p  pl aying  wit h  it.

At t h e  e n d  of t h e  la r g e  c a g e  a n d  jus t  ou t sid e  t h e
wi r e  n e t tin g  w a s  a  fauc e t  to  w hich  a  hos e  w a s  u s u ally
a t t a c h e d.   The  valve  could  b e  op e n e d  by t u r ning
a  w h e el-s h a p e d  h a n d  pi ec e .   Both  Ski r rl  a n d  Julius
lea r n e d  to  t u r n  t his  w h e el  in o r d e r  to  g e t  w a t e r  to
play wi t h,  b u t  u s u ally t h e  for m e r’s s t r e n g t h
w a s  no t  s ufficien t  to  t u r n  on  t h e  w a t er.  The  la t t e r
could  do  it r e a dily.  The  indic a tions  a r e  t h a t
bo t h  a ni m als  p rofit e d  by  s e eing  h u m a n  b eings  t u r n
on  t h e  w a t er.  This  u n q u e s tion a bly a t t r a c t e d  t h ei r
a t t e n tion  to  t h e  fauc e t ,  a n d  p rob a bly by  pl aying  wi th
it  t h ey a ccid e n t ally h a p p e n e d  u po n  t h e  p ro p e r  m ove m e n t.  
At a ny r a t e ,  Ski r rl’s b e h avio r  w a s  significa n t
in t his  con n e c tion,  for  h e  wo uld  pick  u p  t h e  hos e
to  s e e  if w a t e r  w e r e  flowing,  a n d  if it w e r e  no t ,  h e
wo uld  t h ro w  it  do w n,  go  di r ec tly to  t h e  fauc e t ,  a n d
t ry  to  t u r n  t h e  w h e el.  The  a s soci a tion  of t h e
w h e el  wi th  t h e  d e si r e d  flow of w a t e r  w a s  t h e r efo re
d efini t ely e s t a blish e d.   S h all w e  d e sc ribe  t h e
a c t  a s  ide a tion al?  I t  s e e m s  t h e  n a t u r al  t hing
to  do.
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3.   Sobk e,  Pith ec u s  rhe s u s
Box  S tac king  Exp eri m e n t
For  t his  t e s t ,  in t h e  c a s e  of Sobk e,  t h r e e  ligh t  boxes
m a d e  of r e d wood  a bo u t  on e-t hi r d  of a n  inch  t hick w e r e
u s e d.   The  s m alles t ,  box 1,  w a s  six inch es  in
e a c h  di r ec tion,  t h e  n ex t  la r g er, box 2,  w a s  t w elve
inch es ,  a n d  t h e  t hi rd,  box 3,  eigh t e e n  inch e s .  
As in t h e  c a s e  of t h e  o th e r  a ni m als,  b ai t ,  ei t h e r
b a n a n a  o r  c a r ro t ,  w a s  s u s p e n d e d  fro m  t h e  mi ddle  of
t h e  roof of t h e  la r g e  c a g e  a t  s uc h  dis t a n c e  fro m  t h e
floor  a s  to  b e  r e a c h e d  by t h e  a ni m al only by  t h e  u s e
of t h e  boxes .

The  firs t  obs e rva tions  on  So bke  w e r e  m a d e  on  Jun e
1 4.   The  t h r e e  boxes  h a d  b e e n  pl ac e d  in t h e  for m
of a  py r a mid  di r ec tly u n d e r  t h e  b a n a n a ,  w hich  h u n g
a bo u t  eigh t e e n  inch e s  a bove  t h e  u p p e r m o s t  box. 
Sobk e’s a t t e n tion  w hile  in  his  c a g e  h a d  b e e n
a t t r a c t e d  to  t h e  b ai t  by  s e eing  m e  fas t e ning  it  in
posi tion,  b u t  w h e n  a d mi t t e d  to  t h e  la rg e  c a g e,  h e  si m ply
gla nc e d  a t  it a n d  t h e n  w a n d e r e d  a bo u t  t h e  c a g e,  picking
u p  bi t s  of food a n d  s t r u g gling  to  g e t  a t  t h e  o th e r
m o nk eys.   This h e  did  for  a bo u t  five min u t e s .  
H e  t h e n  w e n t  to  t h e  boxes,  pl ac e d  his  h a n d s  on  top
of t h e  bo t to m  on e,  b u t  did  no t  climb  u p  on  it.  
A few mi n u t e s  la t e r  h e  r e t u r n e d  to  t h e  box a g ain,
climb e d  u p,  a n d  r e a dily r e a c h e d  t h e  food, w hic h  h e
a t e  w hile  r e s ting  on  boxes  1  a n d  2.
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I no w  r e plac e d  t h e  b ai t  a n d  g ave  t h e  m o nk ey a  s eco n d
c h a n c e  to  ob t ain  it.  Almos t  im m e dia t ely h e  climb e d
u p  a s  fa r  a s  t h e  s eco n d  box, b u t  al t hou g h  h e  could
r e a c h  t h e  b a n a n a  only fro m  t h e  u p p e r m os t  box, h e  d elibe r a t ely
s hove d  it  off to  t h e  g ro u n d  a n d  s a t  do w n  u po n  box 2.  
As h e  w a s  u n a ble  to  ob t ain  t h e  b a n a n a  fro m  t his,  h e
soon  b e g a n  to  g n a w  a n d  p ull a t  it, a n d  a s  h e  w a s  s ucc e e ding
all too  w ell in hi s  effor t s  to  t e a r  t h e  box to  pi ec e s ,
h e  h a d  to  b e  r e t u r n e d  to  hi s  c a g e.

The  m o s t  im po r t a n t  fea t u r e s  of hi s  b e h avio r  w e r e ,
fir s t ,  his  s t e al t hy a n d  indi r ec t  m a n n er, a n d  s eco n d,
his  failu r e  to  u s e  o t h e r  m e a n s  of ob t aining  t h e  b ai t
t h a n  t h a t  s u p plied  by t h e  obs e rver.  Ins t e a d  of
looking  s t r aig h t  a t  t h e  exp e rim e n t er, o r  a t  t h e  objec t
w hich  h e  wish e d  to  ob t ain,  h e  a p p a r e n tly looke d  a n d
a t t e n d e d  els e w h e r e .   For  t hi s  r e a s on  it w a s  oft e n
difficul t  to  d e cid e  w h e t h e r  o r  no t  h e  h a d  no tice d  t h e
b ai t  o r  t h e  boxes .   Fin ally I w a s  led  to  conclud e
t h a t  h e  u s u ally kn e w  exac tly w h a t  w a s  going  on  a n d
h a d  in his  fu r tive  w ay no t e d  all of t h e  e s s e n ti al
fea t u r e s  of t h e  si t u a tion,  a n d  t h a t  his  m a n n e r  w a s
ex t r e m ely indica tive  of his  m e n t al  a t t i t u d e  of limit e d
t r u s t .   Both  Julius  a n d  Ski r rl  w e n t  to  t h e  op posi t e
ex t r e m e  in t h e  m a t t e r  of di r e c t n e s s ,  o r  a s  w e  s ho uld
s ay in h u m a n  r el a tions,  fr a nk n e ss .   They wo uld
look t h e  exp e rim e n t e r  di r ec tly in t h e  eye,  a n d  t h ey
u s u ally g az e d  in t e n tly a t  a ny t hing,  s uc h  for  exa m ple
a s  t h e  b ai t ,  t h a t  in t e r e s t e d  t h e m.   So bk e,  eve n
w h e n  ve ry h u n g ry, ins t e a d  of going  di r ec tly tow a r d
t h e  b ai t ,  a n d  t rying  to  ob t ain  it,  u s u ally did  va rious
o th e r  t hings  a s  t ho u g h  p r e t e n ding  t h a t  h e  h a d  no  in t e r e s t
in  food.

On  t h e  following  d ay, June  1 5,  t h e  t h r e e  boxes  w e r e
a g ain  pl ac e d  n e a rly u n d e r  t h e  b a n a n a,  b u t  t his  tim e
t h e  t wo  s m alle r  boxes,  n u m b e r s  1  a n d  2,  w e r e  p u s h e d
to  t h e  ex t r e m e  e n d  of t h e  lowe r  box a n d  so  fa r  fro m
t h e  b ai t  t h a t  it could  no t  b e  r e a c h e d  fro m  box 1.  
I t  w a s  n e c e ss a ry  t h e n  for  t h e  a ni m al to  p u s h  boxes
1  a n d  2  along  on  box 3  u n til t h ey  w e r e  n e a r e r  t h e
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b ai t .

Sobk e,  w h e n  a d mi t t e d  to  t h e  c a g e,  evide n tly no tice d
t h e  b a n a n a,  b u t  a s  for m e rly, h e  m a d e  no  im m e dia t e
effo r t  to  ob t ain  it.  Afte r  w a n d e rin g  in  s e a r c h
of food  a n d  q u a r r eling  wit h  t h e  o t h e r  m o nk eys  for  s eve r al
min u t e s ,  h e  w e n t  to  t h e  boxes,  p u s h e d  t h e  top mos t  on e ,
n u m b e r  1,  off on  to  t h e  floor, a n d  t h e n  c a r ri e d  it
in to  his  c a g e  w h e r e  h e  q uickly to r e  on e  side  off. 
H e  n ex t  r e t u r n e d  to  t h e  la r g e  c a g e,  climb e d  u p  on  box
2,  a n d  h e  w a s  a bl e,  by jum ping,  to  r e a c h  a n d  ob t ain
t h e  b a n a n a.

As Sobk e  w a s  ve ry good  a t  ju m ping,  hi s  n e w  m e t ho d
r e n d e r e d  t h e  box s t acking  exp e ri m e n t  of u n c e r t ain
value,  sinc e  it  w a s  n ex t  to  impossible  so  to  a r r a n g e
t h e  s p a ti al r el a tions  of b ai t  a n d  boxes  t h a t  h e  s ho uld
b e  n ei t h e r  discou r a g e d  by too  g r e a t  a  dis t a nc e  no r
e ncou r a g e d  to  jum p  by too  s m all a  dis t a n c e .   Evide n tly
it  would  b e  m o r e  s a tisfac to ry to  sim plify t h e  con di tions
by t rying  to  discover, fir s t  of all, w h e t h e r  h e  wo uld
u s e  a  single  box a s  a  m e a n s  of r e a c hin g  t h e  r e w a r d .
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In  p u r s u a nc e  of t his  ide a ,  I s u s p e n d e d  a  piec e  of
b r e a d  five  fee t  fro m  t h e  floor  of t h e  c a g e,  a n d  a
few fee t  to  on e  sid e  of it, I pl ac e d  a  box fro m  w hich
it  could  b e  r e a c h e d,  o r  a t  le a s t  e a sily s eize d  by ju m pin g.  
Sobk e  s ho r tly w alke d  to  a  poin t  b e n e a t h  t h e  b ai t  a n d
lea ping  in to  t h e  air, s eize d  it.

I t h e n  r e pl ac e d  t h e  b ai t ,  r aising  it to  a  h eig h t  of
five  fee t  t e n  inc h e s  fro m  t h e  floor  of t h e  c a g e.  
Whe n  I h a d  r e ti r e d ,  Sobk e  pl ac e d  hi ms elf in t h e  p ro p e r
posi tion  b e n e a t h,  looke d  u p  a t  i t, b u t  w e n t  a w ay wi thou t
jum ping  for  it.  Du ring  t h e  r e m aining  t e n  min u t e s
of obs e rv a tion,  h e  p aid  no  fu r t h e r  a t t e n tion  to  t h e
b ai t ,  h aving  s a tisfied  hi m s elf evide n tly t h a t  it w a s
b eyon d  hi s  r e ac h.

My u s e  of t his  t e s t  w a s  conclud e d  on  Jun e  1 6  w h e n
onc e  m o r e  I s u s p e n d e d  a  pi ec e  of b r e a d  six fee t  fro m
t h e  floor  a n d  pl ac e d  a  few fee t  to  on e  sid e  t h e  eig h t e e n
inch  box, n u m b e r  3,  fro m  w hich  h a d  t h e  m o nk ey p u s h e d
it  to  a  poin t  di r ec tly u n d e r  t h e  b r e a d,  h e  could  h ave
ob t ain e d  t h e  food  e a sily.  So bk e  no tice d  t h e  food
p ro m p tly, a n d  fro m  tim e  to  ti m e  a s  h e  w a n d e r e d  a bo u t ,
h e  gl a nc e d  a t  it  ou t  of t h e  co r n e r  of his  eye,  b u t
no t  onc e  did  h e  si t  dow n  a n d  look a t  it  s t e a dily a n d
di r e c tly a s  Julius  a n d  Ski r rl  mig h t  h ave  don e.

In  t h e  fir s t  t w e n ty mi n u t e s  of obs e rva tion  t h e  m o nk ey
m a d e  no  a t t e m p t  ei t h e r  to  u s e  t h e  box o r  to  r e a c h
t h e  food  by ju m pin g.   I t h e n  pl ac e d  t h e  box di r ec tly
u n d e r  t h e  b ai t ,  a n d  sc a r c ely h a d  I wi th d r a w n  fro m  t h e
c a g e  b efor e  Sobk e  clim b e d  u p  on  it a n d  looke d  tow a r d
t h e  food.  H e  could  no t  r e a c h  it wi tho u t  jum pin g,
a n d  h e  m a d e  no  effo r t  to  g e t  it.  I h a d  left  a
s eco n d  box in t h e  c a g e,—on e  w hich  I h a d
b e e n  u sing  a s  a  s e a t .   Sobk e  now  w e n t  to  t his
box, pl ac e d  hi s  h a n d s  on  it, looke d  tow a r d  t h e  b ai t ,
a n d  t h e n  w e n t  to  a  dis t a n t  p a r t  of t h e  c a g e.  
N o  fu r t h e r  indic a tions  w e r e  ob t ain e d  d u ring  t h e  r e m ain d e r
of t h e  p e riod  of obs e rva tion  of in t e r e s t  in t h e  boxes
a s  possible  m e a n s  of ob t aining  t h e  d e si r e d  food.
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It  is of cou r s e  obvious  t h a t  t hi s  exp e ri m e n t  w a s  no t
long  e no u g h  con tinu e d  to  jus tify t h e  co nclu sion  t h a t
ei t h e r  Sobk e  o r  Ski r rl  could  no t  u s e  t h e  boxes  o r
eve n  lea r n  to  pl ac e  on e  box u po n  a no t h e r  in o r d e r
to  ob t ain  t h e  b ai t .   The  exp e ri m e n t ,  like  s eve r al
o th e r s  w hich  a r e  b ein g  d e s c ribe d  b riefly, w as  u s e d
to  s u p ple m e n t  t h e  m ul tiple-c hoice  exp e ri m e n t ,  a n d
t h e  exp e ri m e n t e r’s  c hief in t e r e s t  w a s  to  discove r
t h e  n u m b e r  a n d  va rie ty of m e t ho ds  w hic h  wo uld  b e  u s e d
by t h e  a ni m al in  t h e  fir s t  few p r e s e n t a tions  of a
si t u a tion.   I t  is p r a c tically c e r t ain  t h a t  bo t h
of t h e s e  m o nk eys  would  h av e  s ucc e e d e d  ul ti m a t ely in
solving  t h e  p ro ble m  of ob t aining  t h e  food  h a d  t h ey
b e e n  lef t  in t h e  c a g e  wit h  a  n u m b e r  of boxes,  for
Ski r rl  ve ry e a r ly indica t e d  in t e r e s t  in m oving  t h e
boxes  a bo u t ,  a n d  Sobk e  s how e d  a  t e n d e n cy in t h a t  di r ec tion
w hich  p e r h a p s  w a s  inhibi t e d  p a r ti ally by hi s  dis t r u s t
of t h e  exp e rim e n t er.

Dra w-in Ex p eri m e n t
For  Sobk e,  a s  for  Julius  a n d  Ski r rl, t h e  d r a w-in t e s t
w a s  m a d e  by p u t ting  food  on  a  s h elf ou t sid e  t h e  c a g e,
b eyon d  t h e  r e a c h  of t h e  a ni m al, a n d  pl acing  in  t h e
c a g e  wi t h  t h e  a ni m al on e  o r  t wo  s ticks  long  e no u g h
to  b e  u s e d  for  d r a wing  in t h e  b ai t .
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Sobk e  w a s  fir s t  give n  t his  t e s t  on  July 2 4.   H e
t ri ed  p e r si s t e n tly to  r e a c h  t h e  b a n a n a  wit h  hi s  h a n d,
s eize d  t h e  box w hich  s u p po r t e d  t h e  b ai t ,  s hook  it,
picke d  u p  on e  o r  o th e r  of t h e  s ticks,  a n d  ch e w e d  a t
it  r e p e a t e dly, b u t  no t  onc e  did  h e  m a k e  a ny m ove  to
u s e  a  s tick to  d r a w  t h e  food  tow a r d  him.

This  exp e ri m e n t  w a s  r e p e a t e d  on  July 2 7,  2 9,  3 0  a n d
3 1,  a  p e riod  of t hi r ty mi n u t e s  b eing  allow e d  on  e a c h
d ay for  obs e rv a tion.   At no  tim e  did  Sobk e  s how
a ny inclina tion  to  u s e  ei t h e r  a  s tick  o r  a ny o t h e r
objec t  a s  a  m e a n s  of r e a c hin g  t h e  b ai t.   Ins t e a d ,
h e  confine d  hi ms elf s t r ic tly to  t h e  u s e  of h a n d s  a n d
t e e t h .

This  t e s t  m a k e s  it fairly c e r t ain  t h a t  Sobk e  h a d  no
n a t u r al  t e n d e n cy to  u s e  objec t s  a s  tools.  In
so  fa r  a s  h e  a t t e n d e d  to  t hin gs  a bo u t  t h e  c a g e  o r
labo r a to ry, i t s e e m e d  to  b e  r a t h e r  to  pl ay wi th  t h e m
in a  g e n e r al  w ay t h a n  to  u s e  t h e m  ide a tion ally o r
o th e r wise  for  d efini t e  p u r pos e s .

The  d efini t ely n e g a tive  r e s ul t  of t h e  d r a w-in exp e ri m e n t
r e n d e r e d  n e e dles s  p rolong e d  obs e rva tion  wi th  t h e  box
a n d  pole  t e s t ,  w hos e  r e s ul t s  a r e  no w  to  b e  p r e s e n t e d .

Box  and  Pole  Ex p eri m e n t
The  eigh ty-fou r  inch  box, p r eviously u s e d  for  a  simila r
t e s t  wi th  Julius,  w a s  p r e s e n t e d  to  Sobk e  on  Augus t
2 4,  t h e  wood e n  cove r  h aving  b e e n  r e plac e d  by a  wi r e
on e  so  t h a t  t h e  m o nk ey could  r e a dily s e e  t h e  b ai t
in  t h e  mi d dle  of t h e  box.  So bk e,  w h e n  a d mit t e d
to  t h e  la r g e  c a g e,  w e n t  di r e c tly to  t h e  box a n d  a t
onc e  discove r e d  t h e  b a n a n a  w hich  w a s  midw ay b e t w e e n
t h e  e n d s.   H e  evid e n tly d e si r e d  it.  S ho r tly,
h e  w e n t  to  on e  e n d  of t h e  box a n d  looke d  in. 
This  h e  r e p e a t e d  la t er.  H e  also  s hook t h e  box
a n d  t ri e d  to  p ull it  a bo u t  a n d  t e a r  it  wi th  his  t e e t h ,
b u t  to  t h e  t wo  pole s  lying  n e a r by on  t h e  floor  of
t h e  c a g e  h e  g ave  no t  t h e  sligh t e s t  a t t e n tion  d u rin g
a  t hi r ty min u t e  p e riod  of obs e rva tion.
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The  exp e rim e n t  w a s  no t  r e p e a t e d  b e c a u s e  of m o r e  impor t a n t
wo rk.

Ot h er  Ac tivi ti es
In  m o r e  r e s p e c t s  t h a n  I h ave  t ak e n  tim e  to  e n u m e r a t e
in t h e  a bove  d e s c rip tions  of b e h avior, t h e  r el a tions
of Sobk e  to  objec t s  diffe r e d  fro m  t hos e  of Ski r rl,
a n d  s till m o r e  fro m  t hos e  of Julius.   H a m m er,
n ails, s aw, s to n e s ,  s ticks,  locks,  a n d  va rious  o t h e r
objec t s  r e c eive d  r el a tively lit tle  a t t e n tion  fro m
Sobk e  u nle s s  t h ey h a p p e n e d  to  co m e  in his  w ay; t h e n
t h ey w e r e  u s u ally p us h e d  a side  wi th  b u t  sc a n t  no tice.  
R a r ely h e  would  c a r ry  so m e t hing  to  t h e  s h elf of his
c a g e  wi t h  hi m,  b u t  a s  a  r ul e  only to  lay it  do w n  a n d
a t t e n d  to  so m e t hing  el s e.   Skir rl, on  t h e  con t r a ry,
a t t e n d e d  p e r sis t e n tly to  a ny thing  n e w  in t h e  s h a p e
of a  m ov a ble  objec t .   H e  w a s  ex t r e m ely p a r ti al
to  objec t s  w hich  co uld  b e  m a nip ula t e d  by hi m  in va rious
w ays,  a n d  e s p e ci ally to  a ny t hin g  wi th  w hich  h e  could
m a k e  a  noise.   His  in t e r e s t  in h a m m e r  a n d  n ails,
s aw, locks,  e t c ., s e e m e d  n ev e r  to  w a n e.  
I h ave  s e e n  hi m  play for  a n  ho u r  al mos t  u nin t e r r u p t e dly
wi th  a  h a m m e r  a n d  a  n ail, o r  eve n  wit h  a  big  s pike
w hich  h e  could  u s e  to  p ry a bo u t  his  c a g e .   In  t h e
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a b s e n c e  of a ny t hing  m o r e  int e r e s ting,  eve n  a  s t a pl e
o r  a  s m all n ail mig h t  r e c eive  hi s  u n divide d  a t t e n tion
for  mi n u t e s  a t  a  ti m e.   Ho w  im po r t a n t  is t h e  s p ecie s
diffe r e nc e  in t his  con n e c tion,  I h ave  no  m e a n s  to  judg e,
b u t  if w e  m ay  no t  conside r  t h e s e  diffe r e n t  m o d e s  of
b e h avio r  c h a r a c t e ris tic  of P. rh es us  a s  con t r a s t e d
wi th  P. irus , w e  m u s t  conclud e  t h a t  r e m a rk a ble
individu al  diffe r e n c e s  exis t  a m o n g  m o nk eys,  for  w h e r e a s
Ski r rl  is by  n a t u r e  a  m e c h a nic al g e niu s,  So bk e  h a s
a p p a r e n tly no  s uc h  dis posi tion.   I c a n  im a gin e
no  m o r e  fascin a tin g  t a sk  t h a n  t h e  c a r eful a n alytical
s t u dy of t h e  t e m p e r a m e n t s  of t h e s e  t wo  a ni m als.  
Ski r rl’s b e h avio r  h a s  impo r t a n tly m o dified  my
conc e p tion  of g e niu s.

V

MI SCELLA NEOU S  O B S ERVATIO N S
1.  Rig h t- and  lef t-ha n d e d n e s s
S eve r al  ye a r s  a go  Docto r  H a mil ton  r e po r t e d  to  m e  obs e rv a tions
w hich  h e  h a d  m a d e  on  p r efe r e n c e  for  t h e  rig h t  o r  left
p a w  in dog s.   H e  h a s  no t ,  I b elieve,  p u blish e d
a n  a ccou n t  of hi s  work.   S u b s e q u e n tly, F r a nz  obs e rve d
a  simila r  p r efe r e nc e  in m o nk eys  w hich,  a cco r ding  to
his  r e po r t ,  exhibi t  m a r k e d  t e n d e ncy to  b e  rig h t-h a n d e d,
lef t-h a n d e d,  o r  a m bid ext rou s.

My ow n  obs e rva tions,  a l t hou g h  t h ey a r e  w holly incide n t al
to  my  ot h e r  wo rk,  s e e m  wo r t hy of d e s c rip tion  a t  t his
poin t .   I no t e d ,  fir s t  of all, t h a t  t h e  o r a n g
u t a n  Julius  t e n d e d  to  u s e  his  lef t  h a n d.   H e  by
no  m e a n s  limit e d  hi ms elf to  t his,  b u t  in difficul t
si t u a tions  h e  al mos t  inva ria bly r e a c h e d  for  food  o r
m a nipula t e d  objec t s  in con n e c tion  wi t h  food  g e t ting
wi th  t h e  left  h a n d.   Figu r e s  2 3  a n d  2 4  of pl a t e
V, s how  hi m  r e a c hing  for  a  b a n a n a  wit h  t h e  left  h a n d.  
Likewis e,  figu r e  3 4  exhibi ts  t h e  u s e  of t h e  left  h a n d
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in  t h e  d r a w-in exp e ri m e n t .

So  m a r k e d  w a s  Julius’s p r efe r e n c e  for  his  left
h a n d  t h a t  I b e c a m e  in t e r e s t e d  in obs e rving  simila r
p h e no m e n a  in t h e  m o nk eys.   Ski r rl,  w h e n  d riving
n ails, h eld  t h e  h a m m e r  wi t h  his  left  h a n d  a n d  t h e  n ail
wi th  hi s  r ig h t  h a n d.   The  fac t  t h a t  h e  n eve r  w a s
obs e rve d  to  r eve r s e  t h e  u s e  of t h e  h a n d s  is s u r p ri sing,
for  o t h e r  obs e rva tions  indica t e  t h a t  h e  p r efe r r e d
t h e  rig h t  h a n d  for  c e r t ain  a c t s .

S tim ula t e d  by t h e  obvious  lef t-h a n d e d n e s s,  in c e r t ain
con n e c tions,  of Julius  a n d  Ski r rl,  I t e s t e d  t h e  p r efe r e n c e
of s eve r al  of t h e  m o nk eys  in t h e  following  sim ple
w ay.  S t a n ding  ou t side  t h e  c a g e  I wo uld  hold  ou t
a  p e a n u t  to  a  h u n g ry  a ni m al, ke e ping  it  so  fa r  fro m
t h e  c a g e  t h a t  t h e  m o nk ey could  b a r ely r e a c h  it wi t h
its  finge r s .   I no t e d  t h e  h a n d  w hich  w a s  u s e d
to  g r a s p  t h e  food.  N ex t  I va ri ed  t h e  p roc e d u r e
by pl acing  t h e  p e a n u t  on  a  bo a r d  in o rd e r  to  m a k e
s u r e  t h a t  I w a s  no t  d efini t ely di r ec tin g  t h e  a ni m al’s
a t t e n tion.

With  Sobk e  t h e  following  r e s ul t s  w e r e  ob t ain e d.  
In  for ty t ri als  give n  on  t wo  diffe r e n t  d ays,  h e  r e a c h e d
for  a n d  ob t ain e d  t h e  food  e a c h  tim e  wi t h  hi s  lef t
h a n d.   Only by holding  t h e  b ai t  w ell tow a r d  t h e
righ t  side  of hi s  bo dy w a s  it possible  to  induc e  hi m
to  u s e  t h e  rig h t  h a n d.   So  fa r  a s  m ay  b e  jud g e d
fro m  t h es e  obs e rva tions  a n d  fro m  ot h e r s  in con n ec tion
wi th  t h e  exp e rim e n t s ,  t his  a ni m al is d efini tely left-h a n d e d.
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With  Ski r rl t h e  r e s ul t s  a r e  s t r ikingly diffe r e n t .  
As s t a t e d  a bove,  h e  u s e d  t h e  h a m m e r  consis t e n tly wi t h
his  left  h a n d,  b u t  in tw e n ty a t t e m p t s  to  ob t ain  food
by r e a c hing,  h e  u s e d  his  r ig h t  h a n d  s eve n t e e n  tim e s
a n d  hi s  lef t  only t h r e e  tim e s.   I t  w a s  q ui t e  a s
difficul t  to  induc e  hi m  to  u s e  his  lef t  h a n d  for  t his
p u r pos e  a s  it  w a s  to  induc e  Sobk e  to  u s e  hi s  r ig h t .  
We m u s t  t h e r efo r e  conclud e  t h a t  Ski r rl is r ig h t-h a n d e d
in con n ec tion  wi th  c e r t ain  m ove m e n t s  a n d  lef t-h a n d e d
in o th e r s .

The  m o nk ey n a m e d  Ge r ti e  in  t h e  r e a c hing  exp e ri m e n t
con sis t e n tly u s e d  h e r  left  h a n d,  n eve r  onc e  u sing
t h e  rig h t .

Jim mie,  so  fa r  a s  it  w a s  possible  to  m a k e  t e s t s  wi th
hi m, also  u s e d  his  left  h a n d,  b u t  i t s hould  b e  s aid
t h a t  t h e  r e s ul t s  a r e  u n s a ti sfac to ry b e c a u s e  h e  w a s
a t  t h e  ti m e  ex t r e m ely p u g n acious  a n d  p aid  a t t e n tion
to  t h e  exp e ri m e n t e r  r a t h e r  t h a n  to  t h e  food.

Sco t ty, in t h e  fir s t  s e ri e s  of t e n  t r i als,  u s e d  his
righ t  h a n d  eigh t  tim e s,  his  left  twic e.   In  t h e
s eco n d  s e ri e s,  give n  t h e  following  d ay, h e  u s e d  t h e
righ t  h a n d  t h r e e  ti m e s  a n d  t h e  left  s eve n  ti m es.  
F ro m  t his  w e  s ho uld  h av e  to  infe r  t h a t  h e  is a m bid ex t ro us.

A fe m ale  rh es u s  m o nk ey w hich  h a d  b e e n  b ro u g h t
to  t h e  labo r a to ry only a  few d ays  p r eviously s how e d
a  p r efe r e nc e  for  t h e  r igh t  h a n d  by t h e  u s e  of i t fou r t e e n
ti m es  to  six.

In  con n e c tion  wi th  t h e s e  d a t a  w hich  a r e ,  I s ho uld
r e p e a t ,  too  sc a n ty to  b e  of a ny consid e r a ble  valu e,
I wis h  to  d e s c rib e  my ow n  exp e rie nc e .   Althou g h
n a t u r ally left-h a n d e d,  I a m  by t r aining  righ t-h a n d e d
to  t h e  ex t e n t  of h aving  b e e n  a ble  to  u s e  my h a n d s
in w ri ting  a n d  in va rious  o t h e r  a c tivities  e q u ally
w ell a t  t h e  a g e  of t w elve.   I a m  a t  p r e s e n t  a m bid ex t ro us
in t h a t  t h e r e  a r e  m a ny t hin gs  w hich  I do  wi th  e q u al
r e a din e s s  a n d  skill wi th  ei t h e r  h a n d.   Delica t e ,
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exa c t ,  a n d  finely coo rdin a t e d  m ove m e n t s ,  s uc h  a s  t hos e
of w ri ting  a n d  u sing  s u r gic al ins t r u m e n t s ,  I p e rfo r m
alw ays  wi t h  my  left  h a n d  w hile  g ro ss e r  m ove m e n t s  involving
t h e  w hole  h a n d  o r  a r m,  I a m  r a t h e r  likely to  p e rfo r m
wi th  my rig h t  h a n d.

It  s e e m s  no t  imp ro b a ble  in t h e  ligh t  of my  ow n  exp e ri e nc e
t h a t  w e  s h all find  so m e  s p e ci aliza tion  a m o n g  t h e  low e r
a ni m als  wi t h  r e s p e c t  to  p r ef e r e nc e  for  r igh t  a n d  lef t
h a n d  o r  a r m.   I s ho uld  no t  b e  a t  all s u r p ri se d
to  discove r  t h a t  it  is t h e  r ul e  for  a ni m als  to  poss e ss
o r  to  d evelop  r e a dily d efini t e  p r efe r e n c e  for  on e
h a n d  in con n e c tion  wi th  a  give n  a c t  of skill a n d  to
h ave  q ui t e  a s  d efinit e  a  p r ef e r e nc e  for  t h e  o th e r
h a n d  in con n e c tion  wi th  a  r a dic ally diffe r e n t  kind
of a c t .

2 .  Ins tinc t  and  e m o tion
Of t h e  m a ny p r e s u m a bly ins tinc tive  m o d e s  of b e h avio r
w hich  w e r e  obs e rve d,  only t hos e  w hich  h ave  to  do  wi th
social r el a tions  s e e m  e s p e cially wor t h  r e po r ting.  
F ro m  a m o n g  t h e m  I s h all s el ec t  for  d e sc rip tion  a  few
w hich  h ave  al r e a dy b e e n  r efe r r e d  to  in  con n e c tion  wi th
t h e  exp e ri m e n t al obs e rva tions.

M a t er nal Ins tinc t
Aspec t s  of t h e  m a t e r n al  ins tinc t  I h a d  op po r t u ni ty
to  obs e rve  in  Ger tie,  w ho  on  Feb r u a ry  2 7  g ave  bi r t h
to  a  m ale  infan t ,  I p r e s e n t  b elow t h e  s u b s t a n c e  of
a  p r eviously p u blish e d  no t e  on  h e r  b e h avio r  (Yerkes,
1 9 1 5).
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“On Feb r u a ry  2 7  on e  of t h e  m o nk eys  of ou r  collec tion
g ave  bi r t h ,  in t h e  c a g e s  a t  Mon t e ci to,  to  a  m ale  infa n t .  
The  m o t h e r  is a  M acac us  cy no m olgu s  rh e s us  (P.
irus  rhe s us ) w ho  h a s  b e e n  d e s c rib e d  by H a milton
(19 14,  p .  2 9 8)  a s  ’Monk ey 9,  Ge r tie,  M.  cy no m olg us
rh es u s  (P. irus  rh e s us ).  Age, 3  ye a r s
2  m o n t h s.  (Sh e  is now, M ay 1,  1 9 1 5,  4  ye a r s  a n d  6
m o n t h s .) Dau g h t e r  of m o nk eys  3  a n d  1 0.   Fi r s t  p r e g n a n cy
b e g a n  S e p t e m b er, 1 9 1 3.’  The  r e s ul t  of t hi s
p r e g n a n cy w a s,  I a m  info r m e d,  a  s till-bi r t h .

“The  s eco n d  p r e g n a n cy, w hic h  s h all now  e s p e cially
conc e r n  u s,  r e s ul t e d  likewis e  in a  s till-bi r t h .  
Pa r t u ri tion  occu r r e d  S a t u r d ay nig h t ,  a n d  t h e  w ri t e r
fir s t  obs e rve d  t h e  b e h avio r  of t h e  m o t h e r  t h e  following
Mo n d ay m o r ning.   In  t h e  m e a n ti m e  t h e  labo r a to ry
a t t e n d a n t  h a d  ob t ain e d  t h e  d a t a  u po n  w hich  I b a s e
t h e  a bove  s t a t e m e n t s.

“At t h e  tim e  of p a r t u ri tion  Ger tie  w a s  in a
6  by 6  by  1 2  foot  ou t-doo r  c a g e  con t aining  a  s m all
s h el t e r  box, wit h  a n  exc e p tion ally q uie t  a n d  g e n tle
m al e  (no t  t h e  fa t h e r  of t h e  infa n t)  w ho  is d e sign a t e d
in H a milton’s p a p e r  a s  Monk ey 2 8,  Sco t ty.

“My no t e s  r e co r d  t h e  following  exc e p tion ally
in t e r e s ting  a n d  g e n e tically impor t a n t  b e h avior. 
On  M a r c h  1,  w h e n  I a p p ro a c h e d  h e r  c a g e,  Ge r tie  w a s
si t ting  on  t h e  floor  wi th  t h e  infa n t  h eld  in on e  h a n d
w hile  s h e  fing e r e d  it s  eyelids  a n d  eyes  wi th  t h e  o th er. 
Sco t ty s a t  close  b e sid e  h e r  w a tc hing  in t e n tly. 
Whe n  dis t u r b e d  by m e  t h e  m o t h e r  c a r ri e d  h e r  infan t
to  a  s h elf a t  t h e  top  of t h e  c a g e.   Re p e a t e dly
a t t e m p t s  w e r e  m a d e  to  r e m ove  t h e  d e a d  b a by, b u t  t h ey
w e r e  fu tile  b e c a u s e  Ge r tie  ei t h e r  h eld  it  in  h e r  h a n d s
o r  s a t  clos e  b e sid e  it  r e a dy to  s eize  it a t  t h e  sligh t e s t
dis t u r b a n c e.

“Esp ecially no t e wo r t hy on  t his,  t h e  s eco n d  d ay
af t e r  t h e  bi r t h  of t h e  infan t ,  a r e  t h e  m ale’s,
a s  w ell a s  t h e  fe m ale’s, ke e n  in t e r e s t  in t h e
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body a n d  t h ei r  fr eq u e n t  exa min a tions  of t h e  eye s,  a s
if in a t t e m p t s  to  op e n  t h e m.   Ofte n,  also, t h e
m ot h e r  s e a r c h e d  t h e  bo dy for  flea s.

“Obs e rva tions  w e r e  m a d e  fro m  d ay to  d ay, a n d
e a c h  d ay op po r t u ni ty w a s  sou g h t  to  r e m ove  t h e  body
wi tho u t  s e riously frigh t e ning  o r  exci ting  t h e  fem ale.  
N o  s uc h  oppo r t u ni ty c a m e,  a n d  d u rin g  t h e  s e co n d  w e e k
t h e  co r p s e  so  fa r  d e co m pos e d  t h a t ,  wi th  cons t a n t  h a n dling
a n d  licking  by t h e  a d ul t s ,  it  r a pidly wo r e  a w ay. 
By t h e  t hi r d  w e e k  t h e r e  r e m ain e d  only t h e  s h riveled
skin  cove ring  a  few fra g m e n t s  of bo n e,  a n d  t h e  op e n
skull fro m  t h e  c avity of w hich  t h e  b r ain  h a d  b e e n
r e m ove d.   This t h e  m o t h e r  n eve r  los t  sig h t  of: 
eve n  w h e n  e a tin g  s h e  ei t h e r  h eld  it in on e  h a n d  o r
foot,  o r  laid  it  b e sid e  h e r  wi t hin  e a sy  r e a c h.

“Gr a d u ally t his  r e m n a n t  b e c a m e  s till fu r t h e r
r e d u c e d  u n til on  M a rc h  3 1  t h e r e  exis t e d  only a  s t r ip
of d ry skin  a bo u t  fou r  inch es  long  wi th  a  t ail-like
a p p e n d a g e  of n e a rly t h e  s a m e  leng t h.

“The  m ale,  Sco t ty, on  t his  d a t e  w a s  r e move d
to  a no t h e r  c a g e.   Ge r ti e  m a d e  a  g r e a t  fuss,  ju m ping
a bo u t  exci t e dly a n d  u t t e rin g  pl ain tive  c ri e s  w h e n
s h e  discove r e d  t h a t  h e r  m a t e  w a s  go n e.   Wh e n eve r
I a p p ro ac h e d  h e r  c a g e  s h e  sc u r ri e d  in to  t h e  s h el t e r
box a n d  s t aye d  t h e r e  w hile  I w a s  n e ar.  This  b e h avio r
I n eve r  b efo r e  h a d  obs e rve d.   I t  con tinu e d  for
t wo  d ays.   On  April 2 ,  i t w a s  no t e d  t h a t  s h e  h a d
los t  h e r  r e c e n tly a c q ui r e d  s hyn e ss  a n d  s h e  no  long e r
m a d e  a ny a t t e m p t s  to  avoid  m e .   As u s u al, on  t his
d a t e ,  s h e  w a s  c a r rying  t h e  r e m n a n t  a bo u t  wi th  h er.
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“The  following  d ay, April 3 ,  Ge r ti e  w a s  lu r e d
fro m  h e r  c a g e  to  a  la rg e  a djoining  co m p a r t m e n t  for
c e r t ain  exp e ri m e n t al  obs e rv a tions.   Afte r  s h e
h a d  b e e n  r e t u r n e d  to  h e r  ow n  c a g e  t h e  r e m n a n t  w a s  no tic e d
on  t h e  floor  of t h e  la r g e  c a g e.   I picke d  it  u p.  
Ge r ti e  evid e n tly no tic ed  my a c t ;  for  al t hou g h  a t  a
dis t a n c e  of a t  le a s t  t e n  fee t  fro m  m e,  s h e  m a d e  a  s h a r p
ou tc ry a n d  s p r a n g  to  t h e  side  of t h e  c a g e  n e a r e s t  m e .  
I h eld  t h e  pi ec e  of skin  (it  looke d  m o r e  like  a  bi t
of r a t  skin  t h a n  t h e  r e m ains  of a  m o nk ey) ou t  to  h e r
a n d  s h e  im m e dia t ely s eize d  it a n d  r u s h e d  wi th  it to
t h e  s h elf a t  t h e  top  of t h e  c a g e.

“Two d ays  la t e r  t h e  r e m n a n t  w a s  missing,  a n d
c a r eful s e a r c h  failed  to  discove r  it in t h e  c a g e.  
I t  is p ro b a ble  t h a t  Ge r tie  h a d  c a r el e s sly left  it
lying  on  t h e  floor  w h e n c e  it  w a s  w a s h e d  ou t  w h e n  t h e
c a g e s  w e r e  cle a n e d.   On  t his  d a t e  Ge r tie  s e e m e d
q uie t e r  t h a n  for  w e eks  p r eviously.

“Thus  it  a p p e a r s  t h a t  d u ring  a  p e riod  of five
w e e ks  t h e  ins tinc t  to  p ro t ec t  h e r  offsp ring  imp elle d
t his  m o nk ey to  c a r ry  it s  g r a d u ally vanishin g  r e m ains
a bo u t  wi th  h e r  a n d  to  w a tc h  ove r  t h e m  so  a s siduo usly
t h a t  it w a s  u t t e rly impossible  to  t ak e  t h e m  fro m  h e r
exc e p t  by force .

“Afte r  r e a ding  t his  no t e  in  m a n u s c rip t ,  Doc to r
H a milton  info r m e d  m e  t h a t
Ge r ti e  h a d  b e h ave d  tow a r d  h e r  fi r s t  s till-bi r t h  a s
tow a r d  h e r  s eco n d.  
And, fu r t h er, t h a t  Gra c e,  a  b a boon,  al so  c a r ri e d  a
s till-bi r t h  a bo u t  for
w e e ks.

“I a m  now  h e a r tily gl a d  t h a t  my  e a r ly effor t s
to  r e move  t h e  co r p s e  w e r e  fu tile, for  t his  r e co r d
of t h e  p e r sis t e n c e  of m a t e r n al  b e h avio r  s e e m s  to  m e
of ve ry u n u s u al  in t e r e s t  to  t h e  g e n e tic  p sychologis t .”

Fear
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In  con n e c tion  wi th  t h e  m ul tiple-choice  exp e ri m e n t s
Ski r rl  exhibi t e d  w h a t  s e e m e d  to  b e  ins tinc tive  fea r
a s  a  r e s ul t  of hi s  u nfo r t u n a t e  exp e rie nc e  wi th  n ails
in  t h e  floor  of box 1.   H e  s e e min gly r ef e r r e d  his
mis a dve n t u r e  to  so m e  u n s e e n  e n e my u n d e r  t h e  floor,
a n d  t his  in s pi t e  of t h e  fac t  t h a t  h e  w a s  give n  a b u n d a n t
oppo r t u ni ty to  exa min e  t h e  floor  of t h e  box, b u t  no t
u n til af t e r  t h e  d a n g e ro us  n ails  h a d  b e e n  clinch e d.  
His  long  con tinu e d  avoida nc e  of t h e  exp e ri m e n t  boxes
a n d  hi s  s till m o r e  p e r sis t e n t  h e si t a ncy in e n t e rin g
t h e m,  cou ple d  wi th  his  al mos t  ludic rous  effor t s  to
s e e  b e n e a t h  t h e  floor  t h ro u g h  t h e  holes  cu t  for  t h e
s t a pl e s  on  t h e  doo r s,  g ave  m e  t h e  imp r e s sion  of s u p e r s ti tious
fea r  of t h e  u n s e e n.   As I w a tc h e d  a n d  r e co r d e d
his  b e h avio r  d ay  af t e r  d ay  d u ring  t h e  p e riod  of m os t
p ro nou nc e d  fear, I could  no t  avoid  t h e  t ho u g h t  t h a t
t h e  ins tinc tive  fea r  of s n ak es  h a d  so m e t hin g  to  do
wi th  hi s  p e c ulia r  a c tions,  a n d  al tho u g h  I h ave  n eve r
s t u die d  ei th e r  t h e  n a t u r al  o r  t h e  a c q ui r e d  r e s po ns e s
of m o nk eys  to  s n ak es ,  I s u s p e c t  t h a t  lacking  s uc h
ins tinc tive  e q uip m e n t ,  Ski r rl  wo uld  h ave  b e h ave d  diffe r e n tly
a s  a  r e s ul t  of t h e  p ricks  w hich  h e  r e c eive d  fro m  t h e
n ails.  I t  is n e e dle ss  to  r e d e s c rib e  his  a c q ui r e d
fea r  of w hi t e n e s s  a s  i t m a nifes t e d  it s elf in t h e  fre s hly
p ain t e d  a p p a r a t u s .   Accom p a nying  t h es e  ins t r uc tive
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m o d e s  of r e s po ns e  a n d  t h ei r  e m o tions  a r e  s u g g e s tions
of p e c ulia rly in t e r e s tin g  p ro ble m s  a s  w ell a s  of m o d e s
of a t t a cking  t h e m.   As a  m a t t e r  of fac t,  Ski r rl’s
fea r-r e a c tions  did  m u c h  to  al t e r  my  conc e p tion  of t h e
con s ti t u tion  of his  min d.   I s ho uld  no t  h ave  b e e n
s u r p ris e d  by t h e  fea t u r e s  of b e h avio r  exhibi t e d,  b u t
I w a s  by  no  m e a n s  p r e p a r e d  for  t h ei r  p e r si s t e nc e,
a n d  for  t h e  hig hly e m o tion al a t t i t u d e  tow a r d  t h e  p a r ticul a r
si t u a tion.   Only a n  o r g a nis m  of co m plexly cons ti t u t e d
n e rvous  sys t e m  a n d  fai rly highly d evelop e d  affec tive
life  could  b e  exp ec t e d  to  r e s po n d  a s  did  t his  m o nk ey. 
As h a s  b e e n  s u g g e s t e d  a bove,  I find  t h e  a p p e al  to
ins tinc t ,  m o dified  by  exp e ri e nc e,  a  n a t u r al  m o d e  of
a c co u n ting  for  t h e  u n exp ec t e d  fea t u r e s  of Skir rl’s
b e h avior.

S y m pa t h y
The  ins tinc tive  pl ayfuln es s  of t h e  you n g  m o nk ey Tiny
con t r a s t e d  m o s t  s t r ikingly wi t h  t h e  m o r e  s e rious,
if no t  m o r e  s e d a t e ,  m o d e s  of b e h avio r  of t h e  olde r
individu als.

Du ring  t h e  g r e a t e r  p a r t  of my  p e riod  of obs e rva tion
Tiny w a s  c a g e-m a t e  of Sco t ty, t h e  m o s t  c al m  a n d  a p p a r e n tly
lazy of all t h e  m o nk eys.   Tiny d eligh t e d  in t e a sing
Sco t ty, a n d  h e r  va ri e d  m o d e s  of mildly to r m e n tin g
hi m  a n d  of s ti r ring  hi m  to  p u r s ui t  o r  to  r e t ali a tion
w e r e  a s  in t e r e s ting  a s  t h ey w e r e  a m u sin g.   H e r
m os t  co m m o n  t rick  w a s  to  s t e al  u p  b e hin d  hi m  a n d  p ull
t h e  h ai r  of his  b a ck, o r  s eize  his  t ail wi th  h e r  h a n d s
o r  t e e t h.   Oft e n  w h e n  h e  w a s  a sl e e p  s h e  wo uld
s u d d e nly r u n  to  hi m,  give  a  s u d d e n  je rk  a t  a  h a n dful
of h ai r s ,  a n d  lea p  a w ay.  H e  w a s  s u r p risingly
p a ti e n t ,  a n d  I n eve r  s a w  hi m  t r e a t  h e r  r o u g hly in r e t alia tion.

Anot h e r  of Tiny’s favori t e  for m s  of a m u s e m e n t
w a s  t h a t  of t rying  to  s ti r  u p  t h e  o th e r  m o nk eys  to
a t t a cks  on  on e  a no t h er.  S h e  ve ry cleve rly did
t his  by  p r e t e n din g  t h a t  s h e  h e r s elf w a s  b eing  a t t a ck e d.  
The  ins t a n t  t h e  olde r  a ni m als  b e g a n  to  s how  hos tili ty
tow a r d  on e  a no t h e r  s h e  wo uld  le a p  ou t  of t h e  w ay a n d
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w a t c h  t h e  dis t u r b a nc e  wi th  evide n t  s a tisfac tion.  
I t  w a s  t his  m o d e  of b e h avio r  in t h e  li t tl e  a ni m al
w hich  ul tim a t ely p rovide d  oppo r t u ni ty for  t h e  obs e rv a tions
w hich  I wis h  now  to  r e po r t  a s  indica tive  of sym p a t h e t ic,
pos sibly I m ay  s ay al t r uis tic, e m o tions.

Tiny w a s  confine d  wi th  Sco t ty in a  c a g e  a djoining
t h e  on e  in w hich  Jim mie  a n d  Ge r tie  w e r e  b ein g  ke p t .  
The  c a g e s  w e r e  s e p a r a t e d  by wi r e  n e t tin g  of h alf-inch
m e s h.

On e  m o r ning  a s  I w a s  w a tc hing  t h e  b e h avio r  of t h e
a ni m als  in t h e  s eve r al  c a g e s,  I no tic e d  Tiny d r e s sing
wi th  h e r  t e e t h  a  wo u n d e d  finger.  I t  h a d  evide n tly
b e e n  bi t t e n  by on e  of t h e  o t h e r  a ni m als,  in  all p ro b a bili ty
ei t h e r  by Jim mie  o r  Ge r tie.   Tiny w a s  t r im ming
a w ay t h e  loose  bi t s  of skin  ve ry n e a tly a n d  cle a n sing
t h e  wo u n d.   Afte r  working  a t  t his  t a sk  for  a  few
min u t e s ,  s h e  q uickly clim b e d  u p  to  t h e  s h elf n e a r  t h e
top  of h e r  c a g e ,  a n d  by r u s hing  to  t h e  p a r ti tion  wi r e
b e t w e e n  t h e  t wo  c a g e s ,  s h e  lu r e d  Ge r ti e  to  a n  a t t e m p t e d
a t t a ck  on  h er.  Ge r ti e  s p r a n g  u p  to  t h e  p a r ti tion,
pl ac e d  h e r  h a n d s  on  it, wi th  t h e  finge r s  p rojec ting
t h ro u g h  t h e  m e s h e s,  a n d  a t t e m p t e d  to  s eize  Tiny’s
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fing e r s  wi t h  h e r  t e e t h.   But  t h e  la t t e r  w a s  too
q uick  for  h er, a n d  wi th d r a win g  h e r  h a n d s,  like  a  flash
s eize d  in h e r  t e e t h  t h e  mid dle  fing e r  of Ge r tie’s
lef t  h a n d.   S h e  t h e n  bi t  it  s eve r ely a n d  wi th
all h e r  mig h t ,  a t  t h e  s a m e  tim e  p ulling  a n d  t wis ting
violen tly, oft e n  pl acing  t h e  e n ti r e  w eig h t  of h e r  bo dy
on  t h e  fing er.  H e r  s h a r p  t e e t h  c u t  to  t h e  bo n e,
a n d  it  w a s  impossible  for  t h e  la rg e r  a n d  s t ron g e r
m o nk ey to  t e a r  a w ay.  For  s eve r al  s econ ds  t hi s
con tinu e d,  t h e n  Ger ti e  s ucc e e d e d  in e sc a ping,  w h e r e u po n
s h e  a t  onc e  r e t r e a t e d  to  t h e  opposi t e  e n d  of h e r  s h elf
a n d  p roc e e d e d  to  a t t e n d  to  h e r  inju r e d  fing er. 
S h e  c rie d,  w r u n g  h e r  h a n d s,  a n d  fro m  tim e  to  ti m e
plac e d  t h e  fing e r  in h e r  m o u t h  a s  t hou g h  in a n  effo r t
to  r eli eve  t h e  p ain.   By t his  ti m e  Jim mie’s
a t t e n tion  h a d  b e e n  a t t r a c t e d  by t h e  dis t u r b a nc e  a n d
h e  r u s h e d  u p  to  t h e  s h elf, a n d  facing  Ge r tie ,  w a t c h e d
h e r  in t e n tly for  a  few s eco n ds.   The  look of p uzzled
conc e r n  on  his  face  w a s  m os t  a m u sing.   Appa r e n tly
h e  fel t  di mly t h a t  so m e t hin g  in w hich  h e  s ho uld  h av e
in t ellige n t  in t e r e s t  w a s  going  on,  b u t  w a s  u n a ble  w holly
to  u n d e r s t a n d  t h e  si t u a tion.   Afte r  w a tc hing  Ge r ti e
for  a  t im e  a n d  t rying  to  di scove r  w h a t  s h e  w a s  doing,
w hich  w a s  r e n d e r e d  difficul t  by  h e r  t e n d e ncy to  t u r n
a w ay fro m  hi m, in  o r d e r  to  s hi eld  h e r  inju r e d  fing er,
h e  r u s h e d  ove r  to  t h e  wi r e  p a r ti tion  a n d  m a d e  s t r e n uo us
effo r t s  to  s eize  Tiny wi th  hi s  h a n d s  a n d  t e e t h .  
Bu t  al t hou g h  s h e  con tinu e d  clos e  to  t h e  p a r ti tion
a n d  oft e n  c row d e d  a g ains t  it  wi t h  fac e  a n d  h a n d s  fla t t e n e d
on  t h e  wi r e s ,  h e  w a s  no t  a ble  to  g e t  hold  of h er,
a n d  af t e r  a  few vain  a t t e m p t s  h e  r e t u r n e d  to  his  m a t e ,
a n d  a g ain  wi th  evide n t  solicitous n e s s  a n d  t h e  m os t
t rou ble d  exp r e s sion,  w a tc h e d  h e r  w rin ging  h e r  h a n d s
a n d  c h e wing  o r  s ucking  a t  h e r  inju r e d  fing er. 
S ho r tly h e  a g ain  r e t u r n e d  to  t h e  p a r ti tion  a n d  r e n e w e d
his  a t t e m p t s  to  s eize  t h e  youn g  m o nk ey.  Thus
h e  w e n t  b ack  a n d  for t h  fro m  on e  pl ac e  of in t e r e s t  to
t h e  o t h e r  s eve r al  ti m es,  b u t  b eing  u n a ble  to  a c hieve
a ny t hing  a t  ei t h e r  poin t,  h e  finally g ave  u p  a n d  r e t u r n e d
to  his  b r e akfa s t  on  t h e  floor  of t h e  c a g e.
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I r e po r t  t his  incide n t  fully b e c a u s e  t h e  b e h avio r
of Jim mie  w a s  in m a rk e d  con t r a s t  wi th  t h e  u s u al b e h avio r
of t h e  m o nk eys.   S elfishn e s s  s e e m e d  eve ryw h e r e
do min a n t ,  w hile  cle a r  indic a tions  of sy m p a t h e tic  e mo tions
w e r e  r a r e  ind e e d.   The  a bove  is u n do u b t e dly t h e
b e s t  evide nc e  of a ny t hin g  al t r ui s tic  t h a t  I ob t aine d.

It  is pos sible  t h a t  Tiny’s a c tion  w a s  r e t ali a to ry,
b u t  al t hou g h  it  is p r ac tic ally c e r t ain  t h a t  ei t h e r
Ge r ti e  o r  Jim mie  inflic t e d  t h e  wo u n d  on  h e r  fing er,
I of cou r s e  c a n no t  b e  s u r e  t h a t  t h e  s pi ri t  of r eve n g e
s ti r r e d  h e r  to  p u nis h  Ge r ti e  so  s eve r ely.  Jim mie’s
p a r t  in t h e  w hole  affai r  is, how ever, p e rf ec tly int elligible
fro m  ou r  h u m a n  poin t  of view, a n d  t h e r e  s e e m s  no  r e a so n
to  do u b t  t h a t  h e  did  exp e ri e nc e  so m e t hin g  like  a  feeling
of sy m p a t hy wi t h  his  m a t e ,  cou ple d  wi t h  a  feeling  of
r e s e n t m e n t  o r  a n g e r  a g ain s t  Tiny.

VI

HISTORICAL AND CRITICAL DISCUSSIO N OF IDEATIONAL BEHAVIOR
IN MO NKEYS AND
APES

170



Page 131

It  is my  p u r pos e  in t his  s ec tion  to  indic a t e  t h e  r ela tions
of my wo rk  on  m o nk eys  a n d  a p e s  to  t h a t  of o th e r  inves tiga to r s.  
Althou g h  t h ro u g ho u t  t h e  r e po r t  I h ave  u s e d  fre ely
t h e  p sychological t e r m s  ide a  a n d  ide a tion,  i t h a s
b e e n  my ai m  to  d e s c rib e  t h e  b e h avio r  of my  a ni m als
r a t h e r  t h a n  to  in t e r p r e t  it  o r  s p e c ula t e  conc e r ning
its  a cco m p a ni m e n t s .   Ce r t ain  a c t s  I h ave  d e sign a t e d
a s  ide a tion al  si m ply b e c a u s e  t h ey  s e e m e d  to  exhibi t
t h e  e s s e n ti al fea t u r e s  of w h a t  w e  c all ide a tion al
b e h avio r  in  m a n.   F u r t h e r  s t u dy m ay, a n d  p rob a bly
will, m o dify my opinion  conc e r ning  t his  m a t t er. 
I t  is of p ri m e  impo r t a n c e  to  a n alyze  ide a tion al b e h avio r
so  t h a t  it m ay  b e  a cc u r a t ely d e s c ribe d  a n d  s a tisfac to rily
d efin e d  in t e r m s  of it s  di s ting uis hing  c h a r a c t e ris tics.  
I h a d  ho p e d  to  b e  a bl e  to  p r e s e n t  a  t e n t a tive  a n alysis
in t his  r e po r t ,  b u t  t h e  r e s ul t s  of my  effo r t s  a r e  so
u n s a ti sfac to ry t h a t  I do  no t  feel jus tified  in  p u blishing
t h e m.

The  t e r m s  ide a  a n d  ide a tion  h ave  b e e n  u s e d  to  d e sig n a t e
con t e n t s  of conscious n e s s  w hic h  a r e  p ri m a rily r e p r e s e n t a tive.  
N o w h e r e  h ave  I a t t e m p t e d  to  indica t e  diffe r e n t  typ e s
o r  g r a d e s  of ide a tion al b e h avio r  a n d  no w h e r e  h ave
I foun d  it  n e c e s s a ry to  e m p h a size  diffe r e nc es  b e t w e e n
im a g e  a n d  ide a.   In  g e n e r al, t h e  a c t s  w hich  I h ave
c alle d  ide a tion al  h ave  b e e n  highly a d a p tive,  a n d  t h e
lea r nin g  p roc e ss e s  in  con n e c tion  wi th  w hich  t h ey h av e
a p p e a r e d  h ave  diffe r e d  s t rikingly fro m  t hos e  of t h e
s elec tive  so r t  in t h ei r  a b r u p t n e s s  of a p p e a r a n c e .

Ext r e m ely in t e r e s ting  a n d  valu a ble  d efini tions  of
ide a tion  a n d  di sc us sions  of t h e  c h a r a c t e ri s tics  of
diffe r e n t  so r t s  of ide a s  in  t h e  ligh t  of o rigin al
obs e rva tions  on  m o nk eys  h ave  b e e n  p r e s e n t e d  by  Thor n dike
(19 01,  p p .  1 ,  2;  1 9 1 1,  p .  1 7 4); Kinn a m a n  (190 2,  p .
2 0 0); a n d  Ho b ho u s e  (191 5,  p .  2 7 0).  As t h e s e  a u t ho r s
h ave  con t ribu t e d  impor t a n tly to  ou r  knowled g e  of t h e
b e h avio r  of m o nk eys,  t h ei r  disc us sions  of t h e  m e a nin g
of t e r m s  a r e  e s p e ci ally valu a ble.   S e rvice a ble
d efini tions  a r e  to  b e  foun d,  also,  in Rom a n e s  (190 0),
Mo r g a n  (190 6), Wash b u r n  (1908), a n d  H olm e s  (1911).
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Evid e nc es  of  Idea tion  in M o n k e y s
Aside  fro m  a n ec do t al a n d  t r avelle r’s no t e s  on
t h e  b e h avio r  of m o nk eys  a n d  a p e s  w e  h ave  only a  s c a n ty
lit e r a t u r e .   In  fac t ,  t h e  r e ally excellen t  a r ticle s
on  t h e  b e h avio r  a n d  m e n t al life  of t h e s e  a ni m als  m ay
b e  cou n t e d  on  on e’s fing e r s;  a n d  no t  m o r e  t h a n
h alf of t h e s e  a r e  exp e ri m e n t al  s t u dies .   I s h all,
in  t his  b ri ef his to rical sk e t c h,  n e glec t  e n ti r ely t h e
a n e c do t al  li te r a t u r e ,  sinc e  my ow n  wo rk  is p ri m a rily
exp e ri m e n t al, a n d  sinc e  it s  r e s ul ts  s ho uld  n a t u r ally
b e  co m p a r e d  wit h  t hos e  of o th e r  exp e ri m e n t e r s .

Tho r n dike  (190 1), t h e  Ame rica n  pion e e r  in  t h e  a p plica tion
of t h e  exp e rim e n t al  m e t ho d  to  t h e  s t u dy of min d  in
a ni m als,  p u blish e d  t h e  fir s t  no t a ble  p a p e r  on  t h e
p sychology of m o nk eys.   His  r e s ul t s  forc e  t h e
conclusion  t h a t  “fr e e  ide a s”  s eldo m  a p p e a r
in t h e  m o nk ey min d  a n d  h ave  a  r el a tively s m all p a r t
in  b e h avior.  Tha t  t h e  s p ecie s  of Ce b us  w hich  h e
obs e rve d  exhibi t s  va rious  for m s  of ide a tion  h e  is willing
to  a d mi t.   But  h e  insis t s  t h a t  it  is of s u r p ri singly
lit tle  impor t a nc e  in co m p a ri son  wi th  w h a t  t h e  g e n e r al
b e h avio r  of m o nk eys  a s  know n  in c a p tivity a n d  a s  d e s c rib e d
by t h e  a n e c do t al w ri t e r s  h ave  led  u s  to  exp ec t .  
I t  is impor t a n t  to  no t e,  how ever, t h a t  Tho r n dike’s
obs e rva tions  w e r e  limi t e d  to  Ce b u s  m o nk eys  w hich,
a s  con t r a s t e d  wi t h  va rious  old  wo rld  typ e s ,  a r e  no w
con sid e r e d  of r el a tively low in t ellige nc e.
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In  m a ny  r e s p ec t s  t h e  m os t  t ho ro u g h going  a n d  wo rk m a nlike
exp e ri m e n t al  s t u dy of m o nk eys  is t h a t  of Kinn a m a n
(19 02), w ho  h a s  r e po r t e d  on  t h e  s t u dy of va rious  for m s
of r e s pons e  in P. rh e s u s .  H e  p r e s e n t s  valua ble
d a t a  conc e r nin g  t h e  lea r nin g  p roc es s e s,  s e n so ry di sc ri min a tion,
r e a c tion  to  n u m b er, a n d  to  t e s t s  of imi t a tion.  
His  r e s ul t s  indic a t e  a  hig h e r  level of in t ellige nc e
t h a n  t h a t  di scove r e d  by Thor n dike,  b u t  t his  is al mos t
c e r t ainly d u e  to  diffe r e nc e  in t h e  s p ecie s  obs e rve d.  
Kinn a m a n  go e s  so  fa r  a s  to  s ay  “We h ave  foun d
evid e nc e,  al so,  of g e n e r al  no tions  a n d  r e a so ning,
bo t h  of low o r d e r”  (p.  2 1 1).

The  con t rib u tion  of Ho b ho us e  (191 5) to  ou r  knowled g e
of t h e  m e n t al  life  of m o nk eys,  al t hou g h  in a  m e a s u r e
exp e ri m e n t al, is b a s e d  u po n  r el a tively few a n d  u n sys t e m a tic
obs e rva tions  a s  con t r a s t e d  wi th  t hos e  of Tho r n dike
a n d  Kinn a m a n.   I t  a p p e a r s ,  how ever, t h a t  H o b ho us e’s
exp e ri m e n t s  w e r e  a d mi r a bly pl a n n e d  to  t e s t  t h e  ide a tion al
c a p aci ty of hi s  s u bjec t s,  a n d  on e  c a n  no t  find  a  m o r e
s tim ula ting  discus sion  of ide a tion  t h a n  t h a t  con t ain e d
in hi s  “Mind  in Evolution.”  The  r e s ul t s
of his  t e s t s  m a d e  wi th  a  P. rh es us  m o nk ey a r e
si mila r  to  t hos e  of Kinn a m a n,  for  al mos t  all of t h e m
indica t e  t h e  p r e s e nc e  a n d  impor t a nc e  of ide a s .

Watson  (1908) in t e s t s  of t h e  imit a tive  a bili ty of
P. rh es us  s a w  r el a tively li t tl e  evide nc e  of
o th e r  t h a n  ex t r e m ely sim ple  for m s  of ide a tion.  
Bu t  in con t r a s t  wi th  his  r e s ul t s,  t hos e  ob t aine d  by
H a g g e r ty (190 9), in a  m u c h  m o r e  ex t e n d e d  inves tig a tion
in w hich  s eve r al  s p e ci es  of m o nk ey w e r e  u s e d,  ob t ain e d
m o r e  n u m e ro u s  a n d  co nvincing  evide nc e s  of ide a tion
in imit a tive  b e h avior.  Althou g h  t his  a u t ho r  w holly
avoids  t h e  u s e  of p sychological t e r m s,  s e eking  to
limit  hi m s elf to  a  s t ric tly objec tive  p r e s e n t a tion
of r e s ul t s,  it  is cle a r  fro m  a n  u n p u blish e d  m a n u sc rip t
(th e sis  for  t h e  Docto r a t e  of P hilosop hy, d e posi t e d
in t h e  Lib r a ry  of H a rv a r d  U nive r si ty) t h a t  h e  would
a t t r ibu t e  to  m o nk eys  si m ple  for ms  of ide a tion al exp e ri e nc e .
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Wit m e r  (191 0) r e po r t s ,  in co nfi r m a tion  of H a g g e r ty’s
r e s ul t s ,  int ellige n tly imit a tive  b e h avio r  in P.
irus .

The  wo rk  of S h e p h e r d  (191 0) a g r e e s  clos ely, so  fa r
a s  evide nc e s  of ide a tion  a r e  conc e r n e d,  wi th  t h a t
of Tho r n dike.   H e  obviously s t r ives  for  cons e rva tis m
in hi s  s t a t e m e n t s  conc e r ning  t h e  a d a p tive  in t ellige nc e
of his  m o nk eys,  all of w hic h  b elong e d  to  t h e  s p ecie s
P. rh es us .  At on e  poin t  h e  d efini t ely
s t a t e s  t h a t  t h ey  exhibi t  ide a s  of a  low o r d er, o r
so m e t hing  w hich  co r r e s po n d s  to  t h e m.   S a ti sfac to ry
evid e nc e s  of r e a soning  h e  failed  to  ob t ain.

F r a nz’s (190 7,  1 9 1 1) s t u dies  of m o nk eys,  u nlike
t hos e  m e n tion e d  a bove,  h ave  for  t h ei r  c hi ef m o tive
no t  t h e  a cc u r a t e  d e sc rip tion  of va rious  fea t u r e s  of
b e h avio r  b u t  ins t e a d  knowled g e  of t h e  func tions  of
va rious  po r tions  of t h e  b r ain.   His  r e s ul t s ,  t h e r efo r e ,
al t ho u g h  ex t r e m ely in t e r e s ting  a n d  of obvious  value
to  t h e  co m p a r a t ive  p sychologis t ,  t h ro w  no  s p ecial
ligh t  u po n  t h e  p roble m  of ide a tion.
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The  inves tig a tion  by  H a milton  (191 1) of r e ac tive  t e n d e ncie s
in P. rh es us  a n d  irus  yield e d  p r e e min e n tly
impor t a n t  d a t a  conc e r nin g  co m plex b e h avior.  For
t h e  ing e nious  q u a d r u ple-c hoic e  m e t ho d  d evis e d  by  t his
obs e rve r  s how e d  t h a t  m a t u r e  m o nk eys  exhibi t  fai rly
a d e q u a t e  typ e s  of r e s po ns e .   As H a milton’s
in t e r e s t  c e n t e r e d  in b e h avior, h e  did  no t  discus s
ide a tion,  b u t  t his  do e s  no t  p r eve n t  t h e  co m p a rison
of his  d a t a  wi th  t hos e  of t h e  p r e s e n t  r e po r t ,  a n d
t h e  a g r e e m e n t  of his  findings  wi th  my ow n  is obvious.

My work  con t r a s t s  s h a r ply wi th  t h a t  b ri efly m e n tion e d
a bove  in  t h a t  I a p plie d  sys t e m a tically a n d  ove r  a
p e riod  of s eve r al  m o n t h s  a n  exp e ri m e n t al  m e t hod  s ui t e d
to  r ev e al p ro ble m  solving  a bili ty.  P r eviously,
t h e  so-c alled  p ro ble m  or  p uzzle-box m e t ho d  h a d  b e e n
u s e d  a s  a  m e a n s  of t e s ting  for  t h e  p r e s e nc e  of ide a s .  
For  t his  I s u b s ti t u t e d  t h e  m ul tiple-c hoice  m e t ho d.  
On e  of t h e  chi ef a dv a n t a g e s  of t his  n e w  m e t ho d  is
t h e  possibili ty of ob t aining  c u rve s  of lea r nin g  for
t h e  solu tion  o r  a t t e m p t e d  solu tion  of r el a tion al  p ro ble m s
of va rying  difficul tn es s .   I a m  confide n t  t h a t
t h e s e  cu rves  of lea r ning  will p rove  fa r  m o r e  valu a ble
t h a n  s uc h  d a t a  a s  a r e  yielde d  by t h e  p uzzle-box m e t ho d.

The  Pith ec u s  m o nk eys,  w hich  I s t u die d  in t e nsively,
yielde d  r el a tively a b u n d a n t  evid e nc es  of ide a tion,
b u t  wi th  Thor n dike  I m u s t  a g r e e  t h a t  of “fre e
ide as” t h e r e  is sc a n ty evid e nc e;  o r  r a t h er, I
s ho uld  p r efe r  to  s ay, t h a t  al t ho u g h  ide a s  s e e m  to
b e  in pl ay fre q u e n tly, t h ey a r e  r a t h e r  conc r e t e  a n d
d efini t ely a t t a c h e d  t h a n  “fr e e .”  N ei th e r
in my s u s t ain e d  m ul tiple-c hoice  exp e ri m e n t s  no r  fro m
my s u p ple m e n t a ry  t e s t s  did  I ob t ain  convincing  indica tions
of r e a so ning.   Wh a t  H ob ho u s e  h a s  c alled  a r ticul a t e
ide as ,  I b elieve  to  a p p e a r  inf r e q u e n tly in t h e s e  a ni m als.  
Bu t  on  t h e  w hole,  I b elieve  t h a t  t h e  g e n e r al  co nclu sions
of p r evious  exp e ri m e n t al  obs e rve r s  h ave  do n e  no  injus tice
to  t h e  ide a tion al  a bili ty of m o nk eys.   I t  is cle a rly
impor t a n t ,  ho w ever, t h a t  w e  alw ays  s ho uld  t ak e  in to
a c co u n t  t h e  s p e cie s  of a ni m al obs e rve d,  for  u n q u e s tion a bly

175



t h e r e  a r e  ex t r e m e  diffe r e nc e s  in m e n t al d evelop m e n t
a m o n g  t h e  m o nk eys.

As I view my r e s ul t s  in t h e  ligh t  of t h ei r  r el a tions
to  e a rlie r  wo rk,  I a m  s t ron gly imp r e s s e d  wi th  t h e
impor t a nc e  of t h e  u s e  of imp rove d  m e t hods  for  t h e
s t u dy of co m plex b e h avior.  The  d el aye d  r e a c tion
m e t ho d  of H u n t er, t h e  q u a d r u ple-c hoice  m e t ho d  of H a milton,
a n d  my m ul tiple-choice  m e t ho d  offe r  n e w  a n d  p ro mising
a p p ro ac h e s  to  for m s  of a c tivity w hich  t h u s  fa r  h ave
b e e n  only s u p e rficially obs e rve d.

The  a bili ty exhibi t e d  by Skir rl  to  t ry  a  m e t ho d  ou t
a n d  t h e n  to  a b a n do n  it s u d d e nly is c h a r a c t e ris tic
of a ni m als  hig h  in in t ellige nc e.   Mos t  of t h e
p ro ble m s  w hich  I p r e s e n t e d  to  my  a ni m als  wo uld  b e  r a t e d
a s  difficul t  by p syc hologis t s ,  for  a s  a  r ule  t h ey
involved  d efini t e  r el a tions  a n d  d e m a n d e d  on  t h e  p a r t
of t h e  s u bjec t  bo t h  p e r c e p tion  of a  p a r ticula r  r el a tion
a n d  t h e  a bili ty to  r e m e m b e r  o r  r e-p r e s e n t  it on  occ a sion.
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I w a s  g r e a tly s u r p ri s e d  by t h e  slow p ro g r e s s  of t h e
m o nk eys  tow a r d  t h e  solu tion  of t h e s e  p ro ble m s.  
I t  h a d  b e e n  my s u p posi tion  t h a t  t h ey  would  solve  t h e m
m o r e  q uickly t h a n  a ny low e r  typ e  of m a m m al,  b u t  a s
a  m a t t e r  of fac t  t h ey s ucc e e d e d  les s  w ell t h a n  did
pigs .   Thei r  b e h avio r  t h ro u g ho u t  t h e  wo rk  p rove d
t h a t  of fa r  g r e a t e r  significa nc e  for  t h e  exp e ri m e n t e r
t h a n  t h e  solu tion  of a  p ro ble m  is d efini t e  knowle d g e
of t h e  m o d e s  of b e h avio r  exhibi t e d  fro m  m o m e n t  to
m o m e n t,  o r  d ay  to  d ay.  This  is t r u e  e s p e ci ally
of t hos e  incide n t al o r  a c cide n t al  m o d e s  of r e s po ns e
w hich  so  fre q u e n tly a p p e a r e d  in con n e c tion  wi t h  my
wo rk  t h a t  I c a m e  to  look u po n  t h e m,  t h e  s u r p ris e s
of e a c h  d ay, a s  my  c hief m e a n s  of insigh t .

Evid e nc es  of  Idea tion  in Ap e s
Reliable  lit e r a t u r e  of a ny so r t  conc e r nin g  t h e  b e h avio r
a n d  m e n t al life  of t h e  a n t h ro poid  a p e s  is difficul t
to  find,  a n d  s till m o r e  r a r e  a r e  r e po r t s  conc e r ning
exp e ri m e n t al  s t u die s  of t h e s e  a ni m als.   The r e  a r e ,
it  is t r u e,  a  few a r ticles  d e s c rip tive  of t e s t s  of
m e n t al  a bili ty, b u t  ev e n  t h e s e  a r e  sc a r c ely d e s e rving
of b ein g  cla s s e d  a s  s a tisfac to ry exp e ri m e n t al  s t u die s
of t h e  p sychology of t h e  a p e .   I h ave  t h e  s a tisfac tion
of b ein g  a ble  to  p r e s e n t  in t h e  p r e s e n t  r e po r t  t h e
fir s t  sys t e m a tic  exp e ri m e n t al  s t u dy of a ny fea t u r e
of t h e  b e h avio r  of a n  a n t h ro poid  a p e .

Among  t h e  m o s t  in t e r e s ting  a n d  valu a ble  of t h e  d e s c rip tions
w hich  m ay b e  cla s s e d  a m o n g  a cco u n t s  of t e s t s  of m e n t al
a bili ty is H o b ho us e’s (191 5) s t u dy of t h e  chi m p a nz e e.  
The  s u bjec t  w a s  a n  u n t r ain e d  a ni m al, so  fa r  a s  s t a t e d ,
of so m e w h a t  u n s a tisfac to ry con dition  b e c a u s e  of ti midi ty. 
N eve r t h el e s s,  Ho b ho us e  w a s  a bl e  to  ob t ain  fro m  him
n u m e ro us  a n d  in t e r e s ting  r e s po ns e s  to  novel si t u a tions,
so m e  of w hic h  m ay  b e  s afely a c c e p t e d  a s  evide n c e s
of ide a tion  of a  fai rly high  o rd er.

Si mila r  in m e t ho d  a n d  r e s ul t  to  t h e  work  of H o b ho us e
is t h a t  of H a g g e r ty (unp u blish e d  t h e sis  for  t h e  Docto r a t e
of P hilosop hy, d e posi t e d  in t h e  Lib r a ry of H a rv a r d
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U nive r si ty).  H a g g e r ty’s t e s t s  of t h e  a bili ty
of youn g  o r a n g  u t a n s  a n d  c hi m p a nze es  to  solve  sim ple
p ro ble m s  a n d  to  u s e  tools  in  va rious  w ays  yielde d
r e s ul t s  w hic h  con t r a s t  m o s t  s t rikingly wi th  t hos e
ob t ain e d  in  his  exp e ri m e n t al  s t u dy of t h e  imit a tive
t e n d e n cy in m o nk eys.   His  obs e rva tions,  h a d  h e
co m mit t e d  hi m s elf to  a ny t hing  a p p ro ac hing  in t e r p r e t a tion,
do u b tl e s s  wo uld  h ave  led  him  to  conclu sions  conc e r ning
t h e  ide a tion al life of t h e s e  a ni m als  ve ry si mila r  to
t hos e  of Ho b ho us e.

Koehler, working  in  t h e  C a n a ry  Isla n ds ,  h a s ,  a cco r ding
to  info r m a tion  w hich  I h ave  r e c eive d  fro m  him  by le t t er,
m a d e  c e r t ain  exp e ri m e n t s  wi th  o r a n g  u t a n s  a n d  c hi m p a nz e es
si mila r  to  t hos e  of Ho b ho u s e  a n d  H a g g e r ty.  His
r e s ul t s  I a m  u n a ble  to  r e po r t  a s  I h ave  sc a n ty info r m a tion
conc e r ning  t h e m.   They a r e ,  p r e s u m a bly, a s  yet
u n p u blish e d.

In  his  labo r a to ry a t  Mo n t e ci to, California,  H a milton
h a s  fro m  tim e  to  ti m e  ke p t  a n t h ropoid  a p e s ,  b u t  wi thou t
s p eci al effo r t  to  inves tig a t e  t h ei r  ide a tion al  b e h avior. 
H e  h a s  m o s t  in t e r e s tin g  a n d  valua ble  d a t a  conc e r nin g
c e r t ain  h a bi t s  a n d  ins tinc t s,  all a s  yet  u n p u blis h e d.
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To a  con g r e s s  of p sychologis t s  Pfun gs t  (1912) b ri efly
r e po r t e d  on  wo rk  wit h  a n t h ro poid  a p e s  in c e r t ain  of
t h e  Ge r m a n  zooelogic al g a r d e n s .   His  p r elimin a ry
p a p e r  do es  no t  e n a ble  on e  to  m a k e  d efini t e  s t a t e m e n t s
conc e r ning  ei t h e r  his  m e t ho ds  o r  s uc h  r e s ul t s  a s  h e
m ay h ave  ob t ain e d  conc e r ning  ide a tion al b e h avior. 
So  fa r  a s  I know, h e  h a s  no t  a s  ye t  p u blish e d  fu r t h e r
conc e r ning  hi s  inves tiga tion.

Mo e bius  (186 7) h a s  d e sc ribe d  in t e r e s tin g  obs e rva tions
conc e r ning  t h e  m e n t al life  of t h e  c hi m p a nz e e.  
Bu t  t his,  like  all of t h e  work  p r eviously m e n tion e d,
is r a t h e r  in t h e  n a t u r e  of c a s u al  t e s ting  t h a n  t ho rou g h going,
sys t e m a tic,  a n d  a n alytic s t u dy.

In  a d di tion  to  t h e  a bove  r e po r t s ,  t h e r e  a r e  a  few
conc e r ning  t h e  b e h avio r  of a p e s  w hic h  h ave  b e e n  e s p e ci ally
t r ain e d  for  p u r pos e s  of exhibi tion.   Mos t  in t e r e s ting
of t h e s e  is t h a t  of Wit m e r  (1909), w ho  s t u died  in
exhibi tions  a n d  in his  ow n  labo r a to ry t h e  b e h avio r
of t h e  chim p a nz e e  Pe t er.  The  va rie d  for m s  of
in t ellige n tly a d a p tive  b e h avio r  exhibi t e d  by  t his
a p e  convince d  Wit m e r  of ide a tion al exp e ri e nc e  a n d  eve n
of a n  a p p ro a c h  to  r e a so nin g.   In  his  b ri ef r e po r t
h e  exp r e s s e s  e s p e ci al in t e r e s t  in  t h e  pos sibili ty
of e d uc a ting  t hi s  “ge niu s  a m o n g  a p e s”  to
t h e  u s e  of lan g u a g e.

A c hi m p a nz e e  n a m e d  Cons ul w a s  obs e rve d  s eve r al  ye a r s
a go  by Hi r sc hlaff (190 5), a n d  his  t r icks  w e r e  in t e r e s tingly
d e sc rib e d  fro m  t h e  p e d a go gical s t a n d poin t .

Si mila r  in c h a r a c t e r  is S h e p h e r d’s (191 5) b ri ef
d e sc rip tion  of t h e  s t a g e  b e h avio r  of Pe t e r  a n d  Cons ul,
bo t h  c hi m p a nze es .   I t  is im possible  to  d e t e r min e
fro m  t h e  a cco u n t  w h e t h e r  t h e s e  a ni m als  a r e  t h e  s a m e
a s  w e r e  obs e rve d  by bo t h  Wit m e r  a n d  Hi r sc hlaff. 
As no  r ef e r e n c e  is m a d e  in S h e p h e r d’s p a p e r
to  o t h e r  d e sc rip tions  of t h e  b e h avio r  of t h e s e  a ni m als
a n d  a s  h e  a d d s  no t hing  to  w h a t  h a d  al r e a dy b e e n  p r e s e n t e d ,
t h e  r e a d e r  ob t ains  no  a d di tion al ligh t  on  ide a tion.
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I h ave  m e n tion e d  only s a m ples  of t h e  a r ticle s  on  t r ain e d
a n t h ro poids.   All a r e  n ec es s a rily d e s c rip tions
of t h e  b e h avio r  of individu als  w ho  h a d  b e e n  t r ain e d
no t  for  p syc hological p u r pos e s  b u t  for  t h e  vau d eville
s t a g e ,  a n d  al t ho u g h  s uc h  obs e rva tions  u n q u e s tion a bly
h ave  c e r t ain  value  for  co m p a r a tive  p sychology, it
is w ell know n  t h a t  u nle s s  a n  obs e rve r  knows  t h e  hi s to ry
of a n  a c t ,  h e  is no t  a bl e  to  ev alu a t e  it in t e r m s  of
in t ellige nc e  a n d  is e s p eci ally p ro n e  to  ove r e s tim a t e
its  value  a s  evide nc e  of ide a tion.

The r e  r e m ain  s t u die s  of t h e  a p e s ,  d e aling  p ri m a rily
wi th  b e h avio r  a n d  m e n t al  c h a r a c t e ri s tics,  w hich  a r e
sligh tly if a t  a ll exp e ri m e n t al  a n d  d e s e rv e  to  b e
r a nk e d  a s  n a t u r alis tic  a ccou n t s .   S uc h  is, for
exa m ple,  t h e  book  of Sokolowski (190 8), in w hich  a t t e n tion
is give n  to  t h e  c h a r a c t e ris tics  of youn g  a s  w ell a s
fai rly m a t u r e  s p e ci m e ns  of t h e  go rilla, chi m p a nz e e
a n d  o r a n g  u t a n .

The  va rious  p u blica tions  of Gar n e r  (189 2,  1 8 9 6,  1 9 0 0)
d e al  e s p e ci ally wi th  t h e  lang u a g e  h a bi t s  of m o nk eys
a n d  a p e s ,  b u t  obs e rva tions  b e a rin g  on  ide a tion  a r e
r e po r t e d .

Wallace  (186 9) d e s c rib es  ce r t ain  fea t u r e s  of t h e  b e h avio r
of a n  infa n t  o r a n g  u t a n  w hos e  m o t h e r  h e  s ho t  in Born eo. 
H e  al so  r e po r t s  obs e rva tions  conc e r ning  t h e  b e h avio r
of a d ul t  o r a n g  u t a n s ,  m a ny  s p e ci m e ns  of w hich  w e r e
s ho t  by hi m  d u ring  his  t r avels.
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E a rly in t h e  las t  c e n t u ry, Cuvie r  (1810) in t e r e s t e d
hi m s elf in  s t u die s  of t h e  in t ellec t u al c h a r a c t e ris tics
of t h e  o r a n g  u t a n ,  a n d  his  d a t a ,  t ak e n  wi th  t hos e
of Wallace,  Sokolowski, a n d  o th e r s  simila rly in t e r e s t e d
in t h e  n a t u r al  his to ry of mi n d,  give  on e  a  valua ble
glim ps e  of t h e  life  of t h e  a n t h ropoid  a p e .

Fin ally, t h e  d a t a  b ro u g h t  tog e t h e r  by Bre h m  (186 4,
1 8 7 5,  1 8 8 8) in hi s  fa mo us  Tie rle b e n;  by Da r win  (185 9,
1 8 7 1) in “The  Origin  of S p ecie s,” a n d
o th e r  wo rks,  by Ro m a n e s  (19 00), e s p e cially in his  books
on  m e n t al  evolu tion,  by C. Lloyd Mo r g a n  (190 6) in
his  s eve r al works  on  co m p a r a tive  p sychology, a n d  by
H ol m e s  (1911) in his  di scus sion  of t h e  evolu tion  of
in t ellige nc e,  con t ribu t e  no t  u ni m po r t a n tly to  ou r  all
too  m e a g r e  knowle d g e  of t h e  m e n t al  life of t h e  a n t h ro poid
a p e s .

My ow n  r e s ul t s ,  view e d  in t h e  ligh t  of w h a t  on e  m ay
lea r n  fro m  t h e  lit e r a t u r e ,  s t a n d  ou t  a s  u niq u e  b e c a u s e
of t h e  m e t ho d  of r e s e a r c h.   N eve r  b efo r e,  so  fa r
a s  I h ave  b e e n  a ble  to  lea r n,  h a s  a ny a p e  b e e n  s u bjec t e d
to  obs e rva tion  u n d e r  sys t e m a tic ally co n t rolle d  con ditions
for  so  long  a  p e riod  a s  six m o n t h s.   Mor eover,
my  m ul tiple-c hoice  m e t ho d  h a s  t h e  m e ri t  of h aving
yielde d  t h e  fir s t  c u rve  of lea r ning  for  a n  a n t h ropoid
a p e .   This fac t  is e s p e ci ally in t e r e s ting  w h e n
on e  conside r s  t h e  n a t u r e  of t h e  p a r ticul a r  c u rve.  
For  so  fa r  a s  on e  m ay s ay  by co m p a ring  it wi th  t h e
c u rve s  for  va rious  lea r nin g  p roc e s s e s  exhibi t e d  by
o th e r  m a m m als,  it  is indica tive  of ide a tion  of a  high
o r d er, a n d  pos sibly of r e a so nin g.   I do  no t  wis h
to  exa g g e r a t e  t h e  impo r t a n c e  of my  r e s ul t s ,  for  a s
con t r a s t e d  wi th  w h a t  mig h t  b e  ob t ain e d  by fu r t h e r
s t u dy, a n d  wi t h  w h a t  m u s t  b e  ob t ain e d  if w e  a r e  a d e q u a t ely
to  d e s c rib e  t h e  min d  of t h e  o r a n g  u t a n ,  t h ey a r e  m e a g e r
ind e e d.

Es p ecially no t e wor t hy, a s  evide nc e s  of ide a tion,  in
t h e  r e s ul t s  yielde d  by t h e  m ul tiple-c hoice  m e t ho d
a r e  (1) t h e  u s e  by  t h e  o r a n g  u t a n  of s eve r al diffe r e n t
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m e t ho ds  in con n e c tion  wi th  e a c h  p ro ble m; (2) t h e  s u d d e n n e s s
of t r a n si tion  fro m  m e t ho d  to  m e t ho d;  (3) t h e  final
a n d  p e rfec t  solu tion  of p ro ble m  I wi tho u t  di min u tion
of t h e  ini ti al e r ro r s;  (4) t h e  dissocia tion  of t h e
a c t  of t u r ning  in  a  ci rcle  fro m  t h a t  of s t a n din g  in
fron t  of a  p a r ticul a r  box.

To t h es e  fea t u r e s  of b e h avio r  o t h e r s  of mi no r  impo r t a nc e
mig h t  b e  a d d e d.   Bu t  a s  t h ey h ave  b e e n  s ufficien tly
e m p h a size d  in  t h e  for e going  d e t aile d  d e s c rip tions,
I n e e d  only r e p e a t  my  conclusion,  fro m  t h e  s u m m a tion
of evid e nc e,  t h a t  t his  youn g  o r a n g  u t a n  exhibi t e d
n u m e ro us  fre e  ide a s  a n d  sim ple  t ho u g h t  p roc e s s e s  in
con n e c tion  wi th  t h e  m ul tiple-c hoice  exp e ri m e n t .  
His  ul tim a t e  failu r e  to  solve  t h e  s e co n d  p ro ble m  is
p ec ulia rly in t e r e s tin g,  al t ho u g h  in t h e  ligh t  of o t h e r
fea t u r e s  of his  b e h avio r  by no  m e a n s  indica tive  of
infe rio r  in t ellige nc e.

The  va rious  s u p ple m e n t a ry  exp e ri m e n t al  t e s t s  w hic h
I e m ploye d  a r e  in no  wise  impor t a n tly dis ting uis h e d
fro m  t hos e  u s e d  by o th e r  obs e rve r s .   The  box s t acking
exp e ri m e n t  h a s ,  a cco r ding  to  my p riva t e  infor m a tion,
b e e n  u s e d  by Koehler.  I t  is obviously impor t a n t
t h a t  s uc h  t e s t s  b e  a p plied  in t h e  s a m e  m a n n e r  to  individu als
no t  only of t h e  diffe r e n t  g e n e r a  of a n t h ropoid  a p e s ,
b u t  of diffe r e n t  a g e s,  s ex, a n d  con di tion  of t r aining.
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The  box s t acking  exp e ri m e n t ,  a l t ho u g h  it yield e d  co m ple t e
s ucc e s s  only a s  a  r e s ul t  of s u g g e s tion  on  my p a r t ,
p rove d  fa r  m o r e  in t e r e s tin g  d u ring  it s  p ro g r e s s  t h a n
a ny o th e r  po r tion  of my  wo rk.   In  con n e c tion  wi th
it, t h e  o r a n g  u t a n  exhibi t e d  s u r p risingly dive r s e
a n d  n u m e ro us  effor t s  to  m e e t  t h e  d e m a n d s  of t h e  si t u a tion.  
I t  is fai r  to  c h a r a c t e rize  hi m  a s  inve n tive,  for  of
t h e  s eve r al  pos sible  w ays  of ob t aining  t h e  b a n a n a
w hich  w e r e  evide n t  to  t h e  exp e ri m e n t er, t h e  a p e  volun t a rily
u s e d  all b u t  t wo  o r  t h r e e ,  a n d  on e  of t h e s e  h e  s u bs e q u e n tly
u s e d  on  t h e  b a sis  of imit a tion.

H a d  Julius  b e e n  p hysically a n d  m e n t ally m a t u r e ,  my
r e s ul t s  wo uld  u n do u b t e dly h av e  b e e n  m u c h  m o r e  imp r e s sively
indica tive  of ide a s ,  b u t  eve n  a s  m a t t e r s  s t a n d,  t h e
s u rvey of my exp e ri m e n t al  r e co r d s  a n d  s u p ple m e n t a ry
no t e s  forc e  m e  to  conclu d e  t h a t  a s  con t r a s t e d  wi th
t h e  m o nk eys  a n d  o t h e r  m a m m als,  t h e  o r a n g  u t a n  is c a p a ble
of exp r e s sing  fre e  ide a s  in conside r a ble  n u m b e r  a n d
of u sing  t h e m  in w ays  hig hly indica tive  of t hou g h t
p roc e s s e s ,  pos sibly eve n  of t h e  r a tion al  o r d er. 
Bu t  con t r a s t e d  wi th  t h a t  of m a n  t h e  ide a tion al life
of t h e  o r a n g  u t a n  s e e m s  pove r ty s t r icke n.   Ce r t ainly
in t his  r e s p e c t  Julius  w a s  no t  a bove  t h e  level of
t h e  no r m al  t h r e e-ye a r-old  c hild.

In  co m m o n  with  o t h e r  obs e rve r s ,  I h av e  h a d  t h e  exp e ri enc e
of b ein g  p rofoun dly imp r e s s e d  by t h e  ve r s a tili ty of
t h e  a p e ,  a n d  how eve r  m u c h  I mig h t  d e si r e  to  dis p rove
t h e  p r e s e n c e  of fr e e  ide a s  a n d  sim ple  r e a so nin g  p roc e s s e s
in t h e  o r a n g  u t a n ,  I s ho uld  feel bo u n d  to  a c c e p t  m a ny
of t h e  r e s ul t s  of my  t e s t s  a s  evid e nc e s  of s uc h  exp e ri e nc e.

I h ave  a t t e m p t e d  to  indica t e  b ri efly t h e  hi s to ric al
s e t ting  of my  inves tiga tion.   I p ropos e,  now,
in t h e  conclu ding  s e c tion,  to  look forw a r d  fro m  t his
ini ti al r e s e a r c h  a n d  to  indica t e  a s  w ell a s  I m ay in
a  few wo r d s  t h e  pos sibili tie s  of r e s ul t s  impo r t a n t
for  m a nkin d  fro m  t h e  t ho ro u g h  s t u dy of t h e  m o nk eys
a n d  a n t h ro poid  a p e s .
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VII

PROVISION  FOR THE STUDY OF THE PRIMATES, AND ESPECIALLY
THE MO NKEYS AND
ANTHROPOID APES[1]

[Footno t e  1:   M uc h  of t h e  m a t e ri al of t his  s e c tion
w a s  p u blish e d  o rigin ally in  S ci e nc e  (Yerke s,
1 9 1 6).]

I s hould  n e glec t  a n  impo r t a n t  d u ty a s  w ell a s  w as t e
a n  oppo r t u ni ty if in t his  r e po r t  I did  no t  c all a t t e n tion
to  t h e  s t a t u s  of ou r  knowle d g e  conc e r nin g  t h e  m o nk eys
a n d  a p e s  a n d  p r e s e n t  t h e  u r g e n t  n e e d  of a d e q u a t e  p rovision
for  t h e  co m p a r a tive  s t u dy of all of t h e  p ri m a t e s .

Althou g h  for  c e n t u ri e s  s t u d e n t s  of n a t u r e  h ave  b e e n
k e e nly in t e r e s t e d  in t h e  va rious  p ri m a t e s ,  t h e  info r m a tion
w hich  h a s  b e e n  a cc u m ula t e d  is fr a g m e n t a ry  a n d  w holly
ina d e q u a t e  for  g e n e r ally r e cog nize d  scie n tific a n d
p r a c tic al n e e d s .   The r e  is a  volu minous  lit e r a t u r e
on  m a ny a s p e c t s  of t h e  o r g a niza tion  a n d  lives  of t h e
m o nk eys  a n d  a p e s,  b u t  w h e n  on e  s e a r c h e s  in i t for
r e a son a bly con n ec t e d  a n d  co m ple t e  d e sc rip tions  of t h e
o r g a nis m s  fro m  a ny biological a n gle,  on e ,  is c e r t ain
to  m e e t  dis a p poin t m e n t.
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Conc e r ning  t h ei r  ex t e r n al  c h a r a c t e ris tics  w e  know
m u c h; a n d  ou r  cla s sifica tions,  if no t  s a tisfac to ry
to  all, a r e  a t  le as t  e min e n tly u s eful.  Bu t  w h e n
on e  t u r n s  to  t h e  m o r p hologic al scie nc e s  of a n a to my,
his tology, e m b ryology, a n d  p a t hology, on e  discove r s
g r e a t  g a p s ,  w h e r e  knowled g e  mig h t  r e a so n a bly b e  exp ec t e d.  
Eve n  g ross  a n a to my h a s  m u c h  to  g ain  fro m  t h e  c a r eful,
sys t e m a tic  exa min a tion  of t h e s e  o r g a nis m s.   With
s till g r e a t e r  force  t his  s t a t e m e n t  a p plies  to  t h e  s t u die s
of fine r  s t r u c t u r al  r ela tions.   Lit tl e  is know n
conc e r ning  t h e  e m b ryological d evelop m e n t  a n d  life
his to ry of c e r t ain  of t h e  p ri m a t e s ,  a n d  al mos t  no t hin g
conc e r ning  t h ei r  p a t hological a n a to my.

Cle a rly les s  s a tisfac to ry t h a n  ou r  knowled g e  of s t r u c t u r e
is t h e  s t a t u s  of infor m a tion  conc e r ning  t hos e  func tion al
p roc e s s e s  w hic h  a r e  t h e  s p e cial conc e r n  of p hysiology
a n d  p a t hology.  Ce r t ain  impor t a n t  exp e ri m e n t al
s t u die s  h av e  b e e n  m a d e  on  t h e  n e rvous  sys t e m,  b u t  r a r ely
ind e e d  h av e  p hysiologis t s  d e al t  sys t e m a tic ally wit h
t h e  func tions  of o t h e r  sys t e m s  of o r g a n s.   The r e
a r e  al mos t  no  s a tisfac to ry p hysiological d e s c rip tions
of t h e  m o nk eys,  a n t h ro poid  a p e s ,  o r  low e r  p ri m a t e s .

SUB-DIVISIONS OF THE ORDER PRIMATES

Order  S u b-ord ers       Fa milies
,- a .   PROSIMII (Le m u r s  a n d  Aye-Ayes)
|
|                        ,-  i.  H a p alida e  (Ma r m os e t s)
|                        |   ii.  Ce bid a e  (Howling  Monk eys,
PRIMATES -+                        |        Tee  Tees,  S q ui r r el  Mo nk eys,
|                        |        S pid e r  Monk eys,  a n d  Ca p u c hin
|                        |        Monk eys)
`-  b .   ANTHROPOIDEA ... -+  iii.  Ce rcopit h ecid a e  (Baboons
|        a n d  M a c a q u e s)
|   iv.  Simiid a e  (Gibbons,  Or a n g s,
|        Chim p a nz e e s ,  a n d  Gorillas)
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`-   v.  H o minid a e  (Ma n)

Whe n  w e  t u r n  to  t h e  scienc e  of g e n e tics  w e  m e e t  a
si mila r  con di tion,  for  t h e  lit e r a t u r e  r eve als  only
sc a t t e r e d  bi t s  of infor m a tion  conc e r ning  h e r e di ty
in t h e  p ri m a t e s.   N o  impor t a n t  exp e ri m e n t al  s t u die s
alon g  g e n e tic  line s  h av e  b e e n  m a d e  wit h  t h e m,  a n d
s uc h  g e n e r al  obs e rva tions  fro m  n a t u r e  a s  a r e  on  r e co r d
a r e  of ex t r e m ely u nc e r t ain  valu e.   Wer e  on e  to
insis t  t h a t  w e  know  no t hin g  c e r t ainly conc e r nin g  t h e
r el a tion  of h e r e di ty in  o t h e r  p ri m a t e s  t h a n  m a n ,  t h e
s t a t e m e n t  could  no t  w ell b e  dis p u t e d .

Occ asion ally in r e c e n t  ye a r s  s t u d e n t s  of h u m a n  di se a s e s
h ave  e m ploye d  m o nk eys  o r  a p e s  for  exp e ri m e n t al  t e s t s ,
b u t  a sid e  fro m  t h e  isola t e d  r e s ul t s  t h us  ob t ain e d,
ex t r e m ely li t tl e  is know n  conc e r ning  t h e  dis e a s e s
p ec ulia r  to  t h e  va rious  typ es  of infr a-h u m a n  p ri m a t e s
o r  t h e  significa n t  r el a tions  of t h ei r  dis e a s e s  to
t hos e  of m a n.

N ext  in o r d e r  of ex t e n t  to  ou r  m o r p hologic al knowle d g e
of t h e s e  o r g a nis m s  is t h a t  of t h ei r  b e h avior, m e n t al
life, a n d  soci al r el a tions.   Bu t  c e r t ainly no
on e  w ho  is conve r s a n t  wi t h  t h e  b e h avio ris tic, p syc hological
a n d  sociological lit e r a t u r e  could  do  o th e r wise  t h a n
e m p h a size  it s  inco m ple t e n e s s  a n d  ina d e q u a cy.  For
ou r  knowle d g e  of b e h avio r  h a s  co m e  m o s tly fro m  n a t u r alis tic
obs e rva tion,  sc a r c ely a t  a ll fro m  exp e ri m e n t a tion;
ou r  knowle d g e  of social r el a tions  is obviously m e a g e r
a n d  of u nc e r t ain  valu e;  a n d  finally, ou r  knowle d g e
of mi nd  is b a r ely m o r e  t h a n  a  collec tion  of c a r el e s sly
d r a w n  infe r e nc e s .
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This  pic t u r e  of t h e  s t a t u s  of scie n tific wo rk  on  t h e
p ri m a t e s ,  a l t ho u g h  no t  ove r d r a w n,  will do u b tl es s  s u r p ri s e
m a ny  r e a d e r s ,  a n d  eve n  t h e  biologis t  m ay  find  hi ms elf
wo n d e ring  w hy w e  a r e  so  igno r a n t  conc e r nin g  t h e  lives
of t h e  o r g a nis m s  m o s t  n e a rly a kin  to  u s,  a n d  n a t u r ally
of d e e p e s t  in t e r e s t  to  u s .   The  r e a son s  a r e  no t
fa r  to  s e ek.   Mos t  scie n tific inves tiga to r s  a r e
forc e d  by ci rc u m s t a nc e s  to  wo rk  wi th  o r g a nis m s  w hich
a r e  r e a dily ob t ain e d  a n d  e a sily ke p t .   The  p ri m a t e s
h ave  n ei t h e r  of t h e s e  a dv a n t a g e s ,  for  m a ny, if no t
m os t  of t h e m,  a r e  exp e nsive  to  g e t  a n d  ei t h e r  difficul t
o r  exp e n sive  to  k e e p  in good  co n di tion.   Cle a rly,
t h e n,  ou r  igno r a n c e  is d u e  no t  to  lack  of a p p r e cia tion
of t h e  scie n tific value  of p ri m a t e  r e s e a r c h  b u t  ins t e a d
to  it s  difficul tn e s s  a n d  cos tline ss.

S t r a n g ely e no u g h,  t h e  p r a c tical impo r t a n c e  of knowled g e
of t h e  p ri m a t e s  h a s  s eldo m  b e e n  d w el t  u po n  eve n  by
t hos e  biologis t s  w ho  a r e  e s p e ci ally in t e r e s t e d  in
it.  I t  is, t h e r efo r e,  a p p rop ri a t e  to  e m p h a size
t h e  s t ric tly h u m a n  valu e  of t h e  wo rk  for  w hich  I a m
s e e king  p rovision.

Du ring  t h e  p a s t  few ye a r s  it h a s  b e e n  a b u n d a n tly a n d
convincingly d e m o n s t r a t e d  t h a t  knowled g e  of o th e r
o r g a nis m s  m ay  aid  di r e c tly in t h e  solu tion  of m a ny
of t h e  p ro ble m s  of exp e ri m e n t al  m e dicine,  of p hysiology,
g e n e tics,  p syc hology, sociology, a n d  e co no mics.  
In  t h e  ligh t  of t h e s e  r e s ul t s ,  it  is obviously d e si r a bl e
t h a t  all s t u die s  of inf r a h u m a n  o rg a nis m s,  b u t  e s p eci ally
t hos e  of t h e  va rious  p ri m a t e s,  s hould  b e  m a d e  to  con t rib u t e
to  t h e  solu tion  of ou r  h u m a n  p ro ble m s.

To m e  it  s e e m s  t h a t  t ho rou g h going  knowled g e  of t h e
lives  of t h e  inf r a h u m a n  p ri m a t e s  wo uld  inevit a bly
m a k e  for  h u m a n  b e t t e r m e n t .   Throu g h  t h e  scie nc e
of g e n e tics,  a s  a dva nc e d  by exp e ri m e n t al  s t u dies  of
t h e  m o nk eys  a n d  a n t h ro poid  a p e s,  p r a c tical e u g e nic
p roc e d u r e s  s hould  b e  m o r e  s afely b a s e d  a n d  ou r  a bili ty
to  p r e dic t  o rg a nic  p h e no m e n a  g r e a t ly inc r e a s e d.  
Si mila rly, in t e nsive  knowled g e  of t h e  dis e a s e s  of t h e
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oth e r  p rim a t e s  in t h ei r  r el a tions  to  h u m a n  dis e a s e s
s ho uld  con t ribu t e  impor t a n tly to  h u m a n  w elfa r e .  
And finally, ou r  c a r eful s t u die s  of t h e  fun d a m e n t al
ins tinc t s,  for ms  of h a bi t  for m a tion,  a n d  social r el a tions
in t h e  m o nk eys  a n d  a p e s  s ho uld  lea d  to  r a dic al imp rove m e n t s
in ou r  e d uc a tion al m e t ho ds  a s  w ell a s  in o t h e r  for m s
of social s e rvice.

Along  t h eo r e tical line s,  no  les s  t h a n  p r a c tical, sys t e m a tic
r e s e a r c h  wi th  t h e  p ri m a t e s  s hould  r a pidly jus tify
its elf, for  u po n  it s  r e s ul t s  m u s t  r e s t  t h e  m os t  significa n t
his to ric al o r  g e n e tic  biologic al d e s c rip tions.  
I t  is b eyon d  do u b t  t h a t  g e n e tic  p sychology c a n  b e s t
b e  a dva nc e d  to-d ay by s uc h  wo rk,  a n d  w h a t  is obviously
t r u e  of t his  scie nc e  is no t  less  t r u e  of all t h e  biological
scie nc e s  w hich  t ak e  a c cou n t  of t h e  d evelop m e n t al o r
g e n e tic  r el a tions  of t h ei r  eve n t s.

In  view of t h e  p ro b a ble  value s  of inc r e a sin gly co m ple t e
a c co u n t s  of p ri m a t e  life, it s e e m s  fa r  fro m  ex t r ava g a n t
to  insis t  t h a t  t h e  s ec u ring  of a d e q u a t e  p rovision
for  sys t e m a tic  a n d  long  con tin u e d  r e s e a r c h  is t h e
m os t  impor t a n t  t a sk  for  ou r  g e n e r a tion  of biologis t s
a n d  t h e  on e  w hich  w e  s h all b e  le a s t  excus a ble  for
n e glec ting.   Ind e e d,  w h e n  on e  s tops  to  r eflec t
conc e r ning  t h e  si t u a tion,  it s e e m s  al mos t  inc r e dible
t h a t  t h e  t a sk  h a s  no t  b e e n  a cco m plish e d.
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So m e  t e n  ye a r s  a go  P rofes so r  John  B. Watson  (190 6)
e n t e r e d  a  ple a  for  t h e  foun din g  of a  s t a tion  for  t h e
exp e ri m e n t al  s t u dy of b e h avior.  H e  m a d e  no  s p e ci al
m e n tion  of wo rk  wi th  t h e  m o nk eys  a n d  a p e s,  b u t  it  is
cle a r  fro m  t h e  p ro ble m s  w hic h  h e  e n u m e r a t e s  t h a t  h e
wo uld  conside r  t h e m  m os t  impor t a n t  s u bjec t s  for  obs e rva tion.  
P rofes so r  Watson’s pl e a  h a s  a p p a r e n tly b e e n
forgo t t e n  by  Ame rica n  biologis t s ,  a n d  it s e e m s  no t
ina p p ro p ri a t e  to  r evive  it a t  t his  ti m e.   For  s u r ely
w e  h ave  a dv a nc e d  s ufficien tly alon g  m a t e ri al  a n d  sci en tific
line s  d u ring  t h e  las t  t e n  ye a r s  to  r e n d e r  possible
t h e  r e aliza tion  of his  hop e.

To my knowled g e,  only on e  d efini t e  a t t e m p t  h a s  t h us
fa r  b e e n  m a d e  to  g ain  s p e ci al p rovision  for  t h e  s t u dy
of t h e  p ri m a t e s.   So m e w h e r e  a bo u t  t h e  yea r  1 9 1 2
t h e r e  w a s  e s t a blish e d  on  Tene rife, on e  of t h e  Ca n a ry
Islan d s,  a  m o d e s t  s t a tion  for  t h e  s t u dy of t h e  a n t h ro poid
a p e s .   I h ave  al r e a dy r efe r r e d  to  it  b ri efly on
p a g e  1.   The  pl a n  a n d  p u r pos e  of t his  s t a tion,
w hich  is of Ge r m a n  o rigin,  h ave  b e e n  p r e s e n t e d  b ri efly
by Rot h m a n n  (1912).  F ro m  p e r so n al  co m m u nic a tions
I know  t h a t  a  single  inves tig a to r  h a s  b e e n  in  r e side n c e
a t  t h e  s t a tion  sinc e  it s  foun din g  a n d  t h a t  p sychological
a n d  p hysiological r e s ul t s  of value  h ave  b e e n  ob t aine d,
b u t  no  p u blish e d  r e po r t s  h av e  co m e  to  my a t t e n tion.

Whe n  I fi r s t  h e a r d  of t h e  exis t e nc e  of t h e  Ge r m a n
a n t h ro poid  s t a tion  I n a t u r ally t ho u g h t  of t h e  pos sibili ty
of cooe p e r a tive  wo rk,  b u t  t h e  eve n t s  of t h e  p a s t  t wo
ye a r s  h ave  r e n d e r e d  t h e  c h a nc e s  of coop e r a tion  so  r e m o t e
t h a t  it no w  s e e m s  w holly d e si r a ble  a n d  inde e d  imp e r a tive
to  s e ek  t h e  e s t a blish m e n t  of a n  Ame rica n  s t a tion,
w hich,  u nlike  t h e  Ger m a n  s t a tion,  s h all p rovide  a d e q u a t ely
no t  only for  t h e  s t u dy of t h e  a n t h ro poid  a p e s  b u t
for  t h a t  of all of t h e  low e r  p ri m a t e s .   I t  s hould
b e  t h e  func tion  of s uc h  a  s t a tion  o r  r e s e a r c h  ins ti t u t e
(1) to  b ring  to g e t h e r  a n d  co r r el a t e  all t h e  info r m a tion
a t  p r e s e n t  available; (2) to  fill in exis ting  g a p s
obs e rva tion ally a n d  t h u s  co m ple t e  a n d  p e rfec t  ou r  knowled g e
of t h e s e  o r g a nis m s;  (3) to  s e e k  to  b ring  all av ailable
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info r m a tion  to  b e a r  u po n  t h e  p ro ble m s  of h u m a n  life.

Hi th e r to  t h e  u n s a ti sfac to rin es s  of p ro g r e s s  h a s  b e e n
d u e  to  t h e  lack  of a  d efini t e  pl a n  a n d  p ro g r a m.  
Eve ry inves tig a to r  h a s  go n e  hi s  ow n  w ay, doing  w h a t
li t tle  his  p e r so n al  m e a n s  a n d  oppo r t u ni ty r e n d e r e d
pos sible.   The  ti m e  h a s  a t  las t  co m e  w h e n  conc e r t e d
a c tion  s e e m s  fea sible  a s  w ell a s  e min e n tly d e si r a bl e.  
I a m  t h e r efo r e  offe ring  a  pl a n  a n d  p ro g r a m  w hich,
if wis ely d evelop e d,  s hould  le ad  ul tim a t ely to  fai rly
co m ple t e  a n d  p r ac tic ally invalu a ble  knowle d g e  of t h e
lives  of all of t h e  p ri m a t e s .   The r e  s ho uld  b e
p rovide d  in a  s ui t a bl e  locali ty a  s t a tion  o r  r e s e a r c h
ins ti t u t e  w hich  s hould  offe r  a d e q u a t e  facili tie s  (1)
for  t h e  m ain t e n a nc e  of va rious  typ es  of p rim a t e  in
no r m al, h e al thy con di tion; (2) for  t h e  s ucc e s sful
b r e e din g  a n d  r e a rin g  of t h e  a ni m als,  g e n e r a t ion  af t e r
g e n e r a tion; (3) for  sys t e m a tic  a n d  con tin uou s  obs e rva tion
u n d e r  r e a so n a bly n a t u r al  con ditions;  (4) for  exp e ri m e n t al
inves tig a tions  fro m  eve ry significa n t  biological poin t
of view; (5) for  p rofi t a bl e  coop e r a tion  wi th  exis ting
biological ins ti t u t e s  o r  d e p a r t m e n t s  of r e s e a r c h  t h ro u g ho u t
t h e  wo rld.
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The  s t a tion  s ho uld  b e  loc a t e d  in  a  r e gion  w hos e  clim a t e
is highly favor a ble  to  t h e  life  of m a ny of t h e  low e r
p ri m a t e s  a s  w ell a s  to  t h a t  of m a n.   S uc h  a  loca tion
is by no  m e a n s  e a sy to  find.   Bec a us e  of my  in t e ns e
in t e r e s t  in t h e  s u bjec t ,  I h ave,  d u ring  t h e  p a s t  five
ye a r s ,  p ro s p e c t e d  in  va rious  p a r t s  of t h e  wo rld  for
a  s a tisfac to ry si t e .   I s h all now  a t t e m p t  to  indica t e
t h e  chief r e q ui r e m e n t s  a n d  also  t h e  for e m os t  a dv a n t a g e s
a n d  dis a dva n t a g e s  of s eve r al  r e gions  w hich  h ave  b e e n
con sid e r e d.   I t  is fi rs t  of all r e q uisi t e  t h a t
t h e  clim a t e  b e  s uc h  a s  to  a g r e e  wi t h  t h e  o r g a nis ms
to  b e  s t u died  a n d  s uc h,  al so,  a s  to  r e n d e r  t h ei r  b r e e din g
no r m al a n d  d e p e n d a ble.   S econ d  in impo r t a n c e  is
it s  s a tisfac to rine s s  for  t h e  life  a n d  scie n tific p ro d uc tiven es s
of t h e  obs e rver.  While  c e r t ain  t ro pical locali ti es
wo uld  m e e t  t h e  fi r s t  r e q ui r e m e n t  p e rfec tly, t h ey  wo uld
p rove  ex t r e m ely u n s a ti sfac to ry for  r e s e a r c h  a c tivity. 
I t  t h e r efo r e  s e e m s  e s s e n ti al to  find  a  r e gion  w hos e
clim a t e  s h all r e a s on a bly m e e t  t h e  n e e d s  of t h e  exp e ri m e n t e r
w hile  a d e q u a t ely m e e tin g  t hos e  of t h e  a ni m als  to  b e
s t u die d.

A fu r t h e r  fac to r  w hich  h a s  impo r t a n t  b e a ring  u po n
t h e  p ro d uc tiven e s s  of t h e  obs e rve r  is t h e  d e g r e e  of
isola tion  fro m  civiliza tion  a n d  fro m  o t h e r  sci en tific
wo rk.   N o  scie n tis t  c a n  long  wo rk  effec tively,
eve n  in a  r e a so n a bly h e al t hy a n d  s ti m ula ting  clim a t e ,
if e n ti r ely c u t  off fro m  si mila r  in t e r e s t s  a n d  a c tivi tie s.  
I t  is t h e r efo r e  d e si r a ble,  if a t  all pos sible,  to
discove r  a  loca tion  in t h e  mids t  of civiliza tion  a n d
wi th  r e a so n a bly good  oppo r t u ni ti es  for  scie n tific
a s socia tions.

With  t h e s e  s eve r al  d e sid e r a t a  b efo r e  u s ,  I s h all c all
a t t e n tion  to  a  n u m b e r  of possible  si t e s  for  a  s t a tion,
s eve r al  of w hich  I h ave  visi t e d.   Sou t h e r n  C aliforni a,
a n d  e s p e ci ally t h e  po r tion  of t h e  S t a t e  b e t w e e n  S a n t a
Bar b a r a  a n d  S a n  Diego, p ro mis e s  fai rly w ell.  I t
is d efini t ely know n  t h a t  c e r t ain,  if no t  all, s p ecie s
of m o nk ey will b r e e d  t h e r e  fai rly s a tisfac to rily,
a n d  al t hou g h  it h a s  no t  ye t  b e e n  d e m o ns t r a t e d ,  t h e r e
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is no  r e a so n  to  s u p pos e  t h a t  in  ce r t ain  r e gions  t h e
a n t h ro poid  a p e s  mig h t  no t  al so  b e  ke p t  in p e rfec t
h e al t h  a n d  s ucc e ssfully b r e d .   The  m ain  a dv a n t a g e s
of t his  g e n e r al  r e gion  a r e  (a) a  clim a t e  w hich  p ro mis es
to  b e  r e a so n a bly s a tisfac to ry for  m a ny  if no t  all of
t h e  p ri m a t e s;  (b) a d mi r a ble  clim a tic  con di tions  for
inves tig a to r s;  (c) w holly s a tisfac to ry scie n tific
a n d  c ul tu r al  e nvi ron m e n t  for  t h e  s t aff of a  s t a tion.  
The  m o s t  significa n t  di s a dva n t a g e s  a r e  (a) a  t e m p e r a t u r e ,
w hich  is a t  t im e s  a  t rifle  too  low for  t h e  co mfor t
of c e r t ain  of t h e  m o nk eys  a n d  a p e s .   I t  is by
no  m e a n s  c e r t ain,  ho w ever, t h a t  t h ey wo uld  no t  u s u ally
a d a p t  t h e m s elves  to  it. (b) The  n e c e ssi ty of impor ting
all of t h e  a ni m als  a n d  of h aving  to  r ely u po n  s ucc e ssful
a c clim a tiza tion.   Of cou r s e  it  is to  b e  a s s u m e d
t h a t  im po r t a tion  wo uld  b e  n e c e ss a ry  only a t  t h e  ou t s e t
of s uc h  work,  sinc e  t h e  a ni m als  la t e r  s hould  r e ple nish
t h e m s elves  wi t hin  t h e  confines  of t h e  s t a tion.

Flo rid a  offe r s  possibili tie s  so m e w h a t  simila r  to  t hos e
of so u t h e r n  Californi a,  b u t  a s  I h ave  no t  h a d  oppo r t u ni ty
to  exa min e  t h e  co n di tions  mys elf, I c a n  s ay only t h a t
in  view of s uc h  infor m a tion  a s  is av aila ble  t h e  a dv a n t a g e
s e e m s  to  b e  g r e a tly in favor  of t h e  la t t er.
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Cub a,  Jam aic a,  Por to  Rico, a n d  for  t h a t  m a t t er, s eve r al
of t h e  West  Indie s,  offe r  possible  si t e s  for  a  s ucc e s sful
s t a tion.   I h ave  r e a so n a bly in tim a t e  p e r so n al
knowled g e  only of t h e  con di tions  in Jam aic a.   The
m ajo r  a dva n t a g e s  in  t h e  West  Indies  a r e  (a) s ui t a bl e
clim a tic  con di tions  a n d  food  s u p ply for  t h e  a ni m als;
a n d  (b) r e a so n a bly s a ti sfac to ry clim a tic  con di tions
for  t h e  s t aff.  Thes e  a r e ,  ho w ever, m o r e  t h a n  cou n t e r b al a nc e d
in my opinion  by t h e  following  s e rious  dis a dva n t a g e s:  
(a) t h e  r ela tive  isola tion  of t h e  inves tiga to r s  fro m
t h ei r  fellow scie n tis t s;  (b) t h e  n e c e s si ty of impo r ting
all of t h e  a ni m als  o rigin ally u s e d;  (c) t h e  risk  of
d e s t r uc tion  of t h e  s t a tion  by  s to r m s.

It  is d efini t ely know n  t h a t  a n t h ro poid  a p e s  a s  w ell
a s  m o nk eys  c a n  b e  s ucc e ssfully ke p t ,  b r e d ,  a n d  r e a r e d
in t h e  West  Indie s.   Du ring  t h e  p a s t  ye ar, on
t h e  e s t a t e  of Doh a  Ros alia  Abre u,  n e a r  H av a n a,  Cub a,
a  c hi m p a nze e  w a s  bo r n  in c a p tivity.  A valu a ble
a c co u n t  of t his  impo r t a n t  eve n t  a n d  of t h e  you n g  a p e
h a s  b e e n  p u blish e d  by Docto r  Louis  Mo n t a n e  (1915). 
I t  t h e r efo r e  s e e m s  p r a c tic ally c e r t ain  t h a t  r e gions
could  b e  foun d  r e a dily on  Ja m aica,  Por to  Rico, o r
s m alle r  islan d s,  w hich  would  b e  e min e n tly s a tisfac to ry
for  t h e  b r e e din g  of a p e s .

The r e  a r e  obvious  r e a so ns  w hy a n  Ame ric a n  s t a tion
for  t h e  s t u dy of t h e  p ri m a t e s  s ho uld  b e  loca t e d  on
t e r ri to ry con t rolled  by t h e  U ni t e d  S t a t e s  Gove r n m e n t ,
a n d  if a  t ro pical loc a tion  p roves  n ec e s s a ry, it wo uld
p ro b a bly b e  difficul t  to  find  m o r e  s a tisfac to ry r e gions,
a side  fro m  t h e  inconve nie nc e s  a n d  r isk  of impor t a tion
a n d  t h e  r el a tive  isola tion  of t h e  inves tig a to r s ,  t h a n
a r e  av aila ble  on  Por to  Rico.

I h ave  no t  s e riously co nsid e r e d  t h e  possibili ty of
loc a ting  a n  Ame ric a n  s t a tion  on  t h e  con tine n t  of Africa,
for  al t ho u g h  t wo  of t h e  m o s t  in t e r e s tin g  a n d  impor t a n t
of t h e  a n t h ro poid  a p e s ,  t h e  go rilla  a n d  t h e  c hi m p a nz e e,
a r e  Africa n  for m s,  w hile  m a ny s p e cie s  of m o nk ey a r e
ei t h e r  foun d  t h e r e  o r  could  r e a dily b e  impor t e d ,  it
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h a s  s e e m e d  to  m e  t h a t  t h e  isla n ds  of t h e  West  a n d
E a s t  Indie s  a n d  t h e  po r tions  of t h e  U ni t e d  S t a t e s
r efe r r e d  to  a bove  a r e  m u c h  to  b e  p r efe r r e d  ove r  a ny thing
av aila ble  in Africa.

In  t h e  E a s t ,  Born eo,  t h e  P hilippin e  Islan ds ,  a n d  H a w aii
a r e  w ell wor t h  conside rin g.   Born eo  is t h e  ho m e
of t h e  gibbon  a n d  of a t  le a s t  on e  s p e cie s  of o r a n g
u t a n ,  a n d  in a d di tion  to  t h e s e  im po r t a n t  a s s e t s ,  it
p r e s e n t s  t h e  a dv a n t a g e s  of (a) a  w holly s ui t a ble  clim a t e
a n d  food  s u p ply for  m o nk eys  a n d  a p e s;  a n d  (b) clim a tic
con di tions  for  inves tig a to r s  w hich,  I a m  info r m e d
by scie n tific fri en ds,  a r e  n e a rly ide al.  For
inves tig a to r s  t h e  m o s t  s e rious  di s a dva n t a g e  h e r e ,  a s
in all o t h e r  p a r t s  of t h e  E as t,  would  b e  t h e  isola tion
fro m  o th e r  s ci en tific wo rk  a n d  wo rk e r s .

The  possibilitie s  of Ce n t r al  Ame ric a  I consid e r e d
s eve r al  ye a r s  a go  w h e n  it  s e e m e d  to  m e  possible  t h a t
wo rk  mi g h t  p rofit a bly b e  do n e  wi th  m o nk eys  a n d  a p e s
on  t h e  Ca n al  Zon e.   The  a dva n t a g e s  a r e  (a) a  clim a t e
w hich  p ro mis es  fai rly w ell for  t h e  a ni m als;  a n d  (b)
r e a son a ble  a c c e s sibili ty fro m  t h e  U ni t e d  S t a t e s .  
The  dis a dva n t a g e s  a r e  (a) a  fa r  fro m  ide al clim a t e
for  long  con tinu e d  scie n tific wo rk; a n d  (b) a n  e nviron m e n t
w hich  fro m  t h e  cul tu r al  a n d  scie n tific poin t  of view
leaves  m u c h  to  b e  d e si r e d.
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Were  a  p e r m a n e n t  p syc ho-biological s t a tion  for  t h e
s t u dy of t h e  p ri m a t e s  to  b e  e s t a blis h e d  in so u t h e r n
Californi a,  it  wo uld,  eve n  t hou g h  w holly s a tisfac to ry
con di tions  for  t h e  b r e e din g,  r e a rin g,  a n d  s t u dying
of t h e  a ni m als  w e r e  m ain t ain e d,  fu r nis h  m o r e  o r  les s
ina d e q u a t e  oppo r t u ni ty for  t h e  obs e rva tion  of t h e
a ni m als  u n d e r  fre e ,  n a t u r al  con ditions.   I t  wo uld
t h e r efo r e  b e  n e c e ss a ry, to  s u p ple m e n t  t h e  wo rk  of s uc h
a  s t a tion  by field  wo rk  in Born eo, S u m a t r a ,  Africa,
India,  Sou t h  Ame ric a,  a n d  s uc h  o t h e r  r e gions  a s  t h e
s p eci es  of o rg a nis m  u n d e r  conside r a tion  h a p p e n  to
inh a bi t .

Conside rin g  e q u ally t h e  n e e d s  of t h e  exp e ri m e n t e r
a n d  t h e  d e m a n d s  of t h e  a ni m als,  it  s e e m s  to  m e  r e a so n a ble
to  conclud e  t h a t  sou t h e r n  Californi a  s hould  b e  d efini t ely
p rove d  u n s ui t a ble  b efo r e  a  m o r e  dis t a n t  si t e  w e r e
s elec t e d.   For  t h e  info r m a tion  w hich  I h ave  b e e n
a ble  to  a cc u m ula t e  convinc es  m e  t h a t  it  wo uld  in all
p ro b a bili ty b e  pos sible  s ucc e s sfully to  b r e e d  a n d
k e e p  t h e  p ri m a t e s  t h e r e ,  a n d  it is p e rf ec tly cle a r
t h a t  in s uc h  eve n t  t h e  ou t p u t  of a  s t a tion  would  b e
e no r m o usly g r e a t e r  b e c a u s e  of t h e  m o r e  favo ra ble  con di tions
for  r e s e a r c h  t h a n  in a ny t ropical r e gion  o r  in a  m o r e
isola t e d  loca tion.

Assu min g  t h a t  s a tisfac to ry p rovision  in t h e  s h a p e
of a  scie n tific e s t a blis h m e n t  for  t h e  s t u dy of t h e
p ri m a t e s  in t h ei r  r el a tions  to  m a n  w e r e  av aila ble,
t h e  following  p rog r a m  mig h t  b e  follow e d:   (1) Sys t e m a tic
a n d  con tinuo us  s t u die s  of impor t a n t  for m s  of individu al
b e h avior, of soci al r ela tions,  a n d  of mi n d;  (2) exp e ri m e n t al
s t u die s  of p hysiological p roc e ss e s ,  no r m al  a n d  p a t hological,
a n d  e s p e ci ally of t h e  dis e a s e s  of t h e  low e r  p ri m a t e s ,
in  t h ei r  r ela tions  to  t hos e  of m a n;  (3) s t u dies  of
h e r e di ty, e m b ryology, a n d  life his to ry; (4) r e s e a r c h
in co m p a r a tive  a n a to my, includin g  g ross  a n a to my, his tology,
n e u rology, a n d  p a t hological a n a to my.

E a c h  of t h e s e  s eve r al  kinds  of r e s e a r c h  s ho uld  b e
in p rog r e s s  al mos t  con tinuo usly in o r d e r  t h a t  no  m a t e ri als
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or  oppo r t u ni tie s  for  obs e rva tion  b e  n e e dle ssly w a s t e d .  
Bec a us e  of t h e  n a t u r e  of t h e  wo rk,  it  wo uld  b e  n e c e s s a ry
to  p rovide,  fi r s t  of all, for  t hos e  func tion al s t u die s
w hich  d e m a n d  h e al thy a n d  no r m ally a c tive  o r g a nis m s,
w hos e  life  his to ry is in tim a t ely a n d  co m ple t ely know n.  
This  is t r u e  of all s t u die s  in b e h avior, w h e t h e r  p hysiological,
p sychological, o r  sociological.  Si m ul t a n eo usly
wi th  b e h avio ris tic  obs e rva tions  a n d  of te n  u po n  t h e
s a m e  individu als, g e n e tic  exp e ri m e n t s  mig h t  b e  con d uc t e d.  
This  would  b e  ex t r e m ely d e si r a ble  b e c a u s e  of t h e  r el a tively
long  p e riods  b e t w e e n  g e n e r a tions.   Afte r  t h e  u s efuln es s
of a n  a ni m al in b e h avio ris tic  o r  g e n e tic  inqui rie s
h a d  b e e n  exh a u s t e d,  i t mig h t  b e  m a d e  to  r e n d e r  s till
fu r t h e r  s e rvice  to  sci enc e  in va rious  exp e ri m e n t al
p hysiologic al, o r  m e dical inq ui ries.   And finally,
t h e  s a m e  individu al mig h t  ul tim a t ely b e  u s e d  for  va rious
for m s  of a n a to mical r e s e a r c h.   Thus,  i t is cle a r
t h a t  t h e  scie n tific u s efuln es s  of a  lem ur, a  m o nk ey,
o r  a n  a p e  mig h t  b e  m ain t ain e d  a t  a  hig h  level t h ro u g ho u t
a n d  eve n  b eyond  t h e  p e riod  of it s  life  his to ry.
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The  p ro g r a m  t h u s  b ri efly sk e tc h e d  wo uld  p rovide  ei th e r
di r e c tly o r  indi r ec tly for  work  on  eve ry  a s p e c t  of
p ri m a t e  life.  Es p e ci ally impor t a n t  wo uld  b e  t h e
in tim acy of in t e r e s t  a n d  coop e r a tion  a m o n g  inves tiga to r s,
for  t h e  co m p a r a tive  m e t ho d  s ho uld  b e  a p plied  consis t e n tly
a n d  to  t h e  limit  of it s  value.   The  r e s ul t s  of
va rious  kinds  of obs e rva tion  s ho uld  b e  co r r el a t e d
so  t h a t  t h e r e  s ho uld  ul tim a t ely e m e r g e  a  u ni t a ry  a n d
p r a c tic ally valu a ble  a ccou n t  of p ri m a t e  life, to  r e pl ac e
t h e  p a t c h work  of info r m a tion  w hich  w e  now  poss e s s.

Bec a us e  of t h e  cos tline ss  of m ain t aining  a n d  b r e e din g
t h e  m o nk eys  a n d  a p e s ,  it is e s p eci ally d e si r a bl e  t h a t
t h e  s eve r al  kinds  of r e s e a r c h  m e n tion e d  a bove  s hould
b e  con d u c t e d .   Ind e e d,  it  wo uld  s e e m  inexcus a bly
w a s t eful to  a t t e m p t  to  m ain t ain  a  p rim a t e  o r  a n t h ropoid
s t a tion  for  p sychological obs e rva tions  alon e,  o r  for
a ny o th e r  n a r ro wly limit e d  biological inqui ry.

F u r t h e r m o r e,  t h e  s t a tion  s hould  b e  p e r m a n e n t ,  sinc e
for  m a ny kinds  of wo rk  it would  b e  e s s e n ti al to  h av e
in tim a t e  knowle d g e  of t h e  life his to ry a n d  d e s c e n t
of a n  individu al.  With  t h e  low e r  p ri m a t e s ,  a
g e n e r a tion  mi g h t  b e  ob t aine d  in  fro m  t wo  to  five ye a r s;
wi th  t h e  hig h er, no t  m o r e  fre q u e n tly, p ro b a bly, t h a n
fro m  t e n  to  fift e e n  ye a r s .   I t  t h e r efo r e  s e e m s
no t  imp ro b a ble  t h a t  t h e  valu e  of t h e  wo rk  do n e  in  s uc h
a  s t a tion  wo uld  con tin u e  to  inc r e a s e  for  m a ny ye a r s
a n d  would  no t  r e a c h  it s  m axim u m  s ho r t  of fifty o r
eve n  on e  h u n d r e d  yea r s.

A s t aff of s eve r al  highly t r ain e d  a n d  exp e rie nc e d
biologis t s  wo uld  b e  n e e d e d.   The  following  o rg a niza tion
is s u g g e s t e d  a s  d e si r a bl e,  a l t ho u g h,  a s  indica t e d
b elow, no t  n e c e s s a rily e s s e n ti al in  t h e  b e gin ning: 
(1) An exp e r t  e s p e cially in t e r e s t e d  in t h e  p ro ble m s
of b e h avior, p sychology, a n d  sociology, wi th  ke e n
a p p r e ci a tion  of p r a c tic al a s  w ell a s  of t h eo r e tic al
p ro ble m s;  (2) a n  a s sis t a n t  t r ain e d  e s p e ci ally in co m p a r a tive
p hysiology; (3) a n  exp e r t  in g e n e tics  a n d  exp e ri m e n t al
zoology; (4) a n  a s sis t a n t  wit h  t r aining  a n d  in t e r e s t s
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in  co m p a r a tive  a n a to my, hi s tology, a n d  e m b ryology;
(5) a n  exp e r t  in exp e ri m e n t al m e dicine,  w ho  could
con d uc t  a n d  di r ec t  s t u die s  of t h e  dis e a s e s  of m a n  a s
w ell a s  of t h e  low e r  p ri m a t e s  a n d  of m e a s u r e s  for
t h ei r  con t rol; (6) a n  a s sis t a n t  t r ain e d  e s p e ci ally
in p a t hology a n d  n e u rology.

To t his  scie n tific s t aff of six highly t r ain e d  individu als
t h e r e  s ho uld  b e  a d d e d  a  b u sin es s  m a n a g er, a  cle ric al
forc e  of t h r e e  individu als, a  skilled  m e c h a nicia n,
a  c a r p e n t er, a n d  a t  le a s t  fou r  labo r e r s .

The  a n n u al  exp e n di tu r e s  of a n  ins ti t u t e  wi t h  s uc h
a  working  s t aff, wo uld  in sou t h e r n  Califo rnia,  a p p roxim a t e
fifty t ho us a n d  dolla r s.   I t  would  t h e r efo r e  b e
n ec es s a ry  t h a t  it  h ave  a n  e n do w m e n t  of a p p roxim a t ely
on e  million  dolla r s.
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In  t h e  a b s e nc e  of t his  foun d a tion  it would,  of cou r s e ,
b e  pos sible  to  m a k e  a  r e a so n a bly s a tisfac to ry b e gin ning
on  t h e  wo rk  w hic h  h a s  b e e n  ou tline d  in t h e  following
less  exp e n sive  m a n n er.  A wo rking  pl a n t  mig h t
b e  e s t a blish e d,  on  g ro u n d  r e n t e d  o r  p u rc h a s e d  a t  a
low figu r e ,  for  a bo u t  t e n  t ho us a n d  dolla r s;  t h e  s al a ry
of a  di r ec tor, a s sis t a n t s,  a  cle ric al h elp er, a n d
co m bin e d  m e c h a nic  a n d  labo r e r  mig h t  b e  e s ti m a t e d  a t
t h e  s a m e  figu r e;  t h e  cos t  of a ni m als  a n d  of m ain t e n a n c e
of t h e  pla n t  wo uld  a p p roxim a t e  five t hou s a n d  dolla r s .  
Thus,  w e  s ho uld  ob t ain  a s  a n  e s tim a t e  of t h e  exp e n di tu r e s
for  t h e  fir s t  ye a r  t w e n ty-five  t ho us a n d  dolla r s.  
Withou t  exp a n sion, t h e  wo rk  mig h t  b e  con d uc t e d  d u ring
t h e  s econ d  ye a r  for  fifte e n  t ho us a n d  dolla r s,  a n d
s u b s e q u e n tly it mig h t  b e  c u r t ailed  o r  exp a n d e d,  r e so u rc e s
p e r mi t ting,  a cco r ding  a s  r e s ul t s  a c hieve d  a n d  in p ro s p e c t
jus tified.

An ins ti t u t e  e s t a blish e d  on  s uc h  a  m o d e s t  b a sis  a s
t his  s till mig h t  r e n d e r  la r g ely impor t a n t  scie n tific
s e rvice  t h ro u g h  its  ow n  r e s e a r c h  a n d  t h ro u g h  o rg a nize d
coop e r a tion  wi th  o t h e r  exis ting  r e s e a r c h  e s t a blish m e n t s .  
Thus,  for  exa m ple,  s u p posing  t h a t  b e h avio ris tic, p sychologic al,
sociological, a n d  g e n e tic  inqui rie s  w e r e  con d uc t e d
in t h e  ins ti t u t e  its elf, a ni m als  mi g h t  b e  s u p plied
on  a  m u t u ally s a ti sfac to ry b a si s  to  ins ti t u t e s  for
exp e ri m e n t al  m e dicine,  for  p hysiological r e s e a r c h ,
a n d  for  a n a to mic al s t u dies.   U n d e r  s uc h  con di tions ,
it  is conc eiva ble  t h a t  ext r e m ely e co no mical a n d  good
u s e  mig h t  b e  m a d e  of all t h e  availabl e  p ri m a t e  m a t e ri als.  
Bu t  it  is no t  imp ro b a ble  t h a t  eve n  cooe p e r a tive  r e s e a r c h
wo uld  p rove  on  t h e  w hole  m o r e  p rofi t a bl e,  exc e p t  possibly
in t h e  c a s e  of m o r p hological wo rk,  if inves tiga to r s
could  co n d uc t  t h ei r  s t u die s  in t h e  ins ti t u t e  its elf
r a t h e r  t h a n  in di s t a n t  labo r a to rie s.   In  a ny eve n t ,
t h e  ide a  of cooe p e r a tion  s ho uld  b e  p ro min e n t  in con n e c tion
wi th  t h e  o rg a niza tion  of a  r e s e a r c h  s t a tion  for  t h e
s t u dy of t h e  p ri m a t e s.   For  t h u s ,  evide n tly, s cie n tific
a c hieve m e n t  in  con n e c tion  wit h  t h e s e  impor t a n t  typ e s
of a ni m al mig h t  b e  vas tly inc r e a s e d  ove r  w h a t  wo uld
b e  pos sible  in a  sin gle  r el a tively s m all ins ti t u tion
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with  a  limi t e d  a n d  n e c e s s a rily s p e ci alized  s t aff of
wo rk e r s .

Des pit e  t h e  fac t  t h a t  biologis t s  g e n e r ally r e cog nize
t h e  impo r t a n c e  of t h e  wo rk  u n d e r  consid e r a tion  a n d
a r e  e a g e r  to  h ave  it do n e,  i t is p e rfec tly c e r t ain
t h a t  w e  s h all a c co m plish  no t hin g  u nle s s  w e  d evo te
ou r s elves  confide n tly, d e t e r min e dly a n d  u ni t e dly, wi th
fai th ,  vision,  a n d  e n t h u si a s m,  to  t h e  r e aliza tion
of a  d efini t e  pl a n.   Ou r  vision  is cle ar,—if
w e  a r e  to  g a t h e r  a n d  pl ac e  a t  t h e  s e rvice  of m a n kin d
a d e q u a t e  co m p a r a tive  knowle d g e  of t h e  life  of t h e
p ri m a t e s  a n d  if w e  a r e  to  m a k e  t his  possible  h a rves t
of scie n tific r e s ul t s  cou n t  for  h u m a n  b e t t e r m e n t,
w e  m u s t  b e n d  all ou r  effor t s  to  t h e  e s t a blish m e n t  of
a  s t a tion  o r  ins ti t u t e  for  r e s e a r c h.
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2 3    |    4 1- 5 0   |  5 . 6           |  3 . 4           |  7 .8.9         |  4 .5           |  6 .7           |  2 .3       
|  6 .7.8         |  2             |  5 .6           |  5 .6 .7         |  1  |  9  |    |    |
"   |    5 1- 6 0   |  5 .6           |  3 .4           |  7 .8 .9         |  4 . 5           |  6 . 7           |  2 . 3         
|  6 .8           |  2             |  5 .6           |  6 .7           |  1  |  9  |  2  | 1 8  |  1:   9 .00
2 4    |    6 1- 7 0   |  5 . 6           |  3 . 4           |  6 .8.9         |  4 .5           |  5 .7           |  2 .3       
|  6 .7.8         |  1 .2           |  5 . 6           |  6 . 7           |  0  | 1 0  |    |    |
"   |    7 1- 8 0   |  5 .6           |  3 .4           |  6 .7 .8.9       |  4 . 5           |  5 .7           |  2 .3        
|  5 .7.8         |  2             |  5 .6           |  6 .7           |  1  |  9  |  1  | 1 9  |  1:1 9.00
2 5    |    8 1- 9 0   |  5 . 6           |  3 . 4           |  6 .7.8.9       |  5             |  5 .6.7         |  2 .3      
|  7 .8           |  1 .2           |  5 .6           |  4 .5 .6.7       |  1  |  9  |    |    |
"   |    9 1-1 0 0   |  5 .6           |  3 .4           |  6 . 7.8.9       |  3 .4.5         |  6 .6.7         |  2 .3     
|  6 .7.8         |  1 .2           |  5 . 6           |  6 . 7           |  0  | 1 0  |  1  | 1 9  |  1 :19.00
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 6    |   1 0 1-1 1 0   |  5 .6           |  3 .4           |  { 6 .7.8.8      |  3 . 5           |  5 .6.7         |  2 .3  
|  5 .6.7.6.7.8   |  1 .2           |  5 .6           |  6 .7           |  0  | 1 0  |    |    |
|            |               |               |  { 6.7.6.9      |               |               |               |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |  { 6.7.8.8      |               |               |               |               
|               |               |               |    |    |    |    |
"   |   1 1 1-1 2 0   |  5 . 6           |  2 . 3.4         |  { 6.7.8.7      |  3 .4 .5         |  5 . 6.7         |  2 .3  
|  7 .8           |  1 .2           |  5 .6           |  4 .5 .6.7       |  0  | 1 0  |  0  | 2 0  |  0 :20.00
|            |               |               |  { 6.7.9*      |               |               |               |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = =
= = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = =
= = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = = = =
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2 0    |    3 1-  4 0  |  { 7.9.7.7      |  3             |  4 .5.6         |  4 .5           |  5 . 6.7         |  2       
|  4             |  5 .6.7.8       |  3             |  5 .6 .7         |  4  |  6  |  4  |  6  |  1:   1 .50
|            |  { 9 .7.8        |               |               |               |               |               |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 1    |    4 1-  5 0  |  7 . 8           |  3             |  3 . 4.5.6       |  4 .5           |  4 .5.6.7       |  2        
|  3 .4           |  4 .5.6.8       |  3             |  4 . 5.6.7       |  3  |  7  |  3  |  7  |  1 :   2 .3 3
Jun e   |            |               |               |               |               |               |               |          
|               |               |               |    |    |    |    |
3    |    5 1-  6 0  |  7 .8           |  3             |  4 .5 .6         |  3 . 4.5         |  4 .5.6.7       |  3 .1.2    
|  3 .4           |  { 3 .7.9.7      |  3             |  4 . 5.6.7       |  2  |  8  |  2  |  8  |  1 :   4 . 00
|            |               |               |               |               |               |               |               |  
{ 9 .7.6.8      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
4    |    6 1-  7 0  |  7 .8           |  3             |  4 .5 .6         |  4 . 5           |  4 . 5.6.7       |  3 .3.1.2  
|  4             |  4 .5.6.7.8     |  3             |  4 . 5.6.7       |  3  |  7  |  3  |  7  |  1 :   2 .3 3
5    |    7 1-  8 0  |  7 .9 .7.8       |  3             |  3 . 4.5.6       |  3 .6.3.4.5     |  4 . 7           |  3 . 1.2
|  4             |  3 .4.5.6.7.8   |  3             |  4 . 5.6.7       |  3  |  7  |    |    |
"   |    8 1-  9 0  |  7 .8           |  3             |  3 .4.5.6       |  3 . 4.5         |  4 .5.6.7       |  2         
|  3 .4           |  3 .4.5.6.7.8   |  2 .3           |  4 .5.6.7       |  2  |  8  |  5  | 1 5  |  1:   3 .00
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
7    |    9 1- 1 0 0  |  7 . 8           |  3             |  4 . 5.6         |  4 . 5           |  4 .5.6.7       |  1 .2       
|  3 .4           |  { 3 .4.5.6      |  2 .3           |  { 3.4.5.6      |  1  |  9  |  1  |  9  |  1:   9 .00
|            |               |               |               |               |               |               |               |  
{ 7 .8          |               |  { 8 .5.6.7      |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
8    |   1 0 1- 1 1 0  |  7 . 8           |  3             |  4 . 5.6         |  4 .5           |  4 .5.6.7       |  2         
|  3 .4           |  4 .5.6.7.8     |  3             |  4 . 5.6.7       |  3  |  7  |    |    |
"   |   1 1 1- 1 2 0  |  7 . 8           |  3             |  4 . 5.6         |  3 . 4.5         |  5 .6.7         |  2         
|  5 .5.2.3.4     |  4 . 5.6.7.8     |  4 .4 .1.2.3     |  4 .5.6.7       |  2  |  8  |  5  | 1 5  |  1:   3 .00
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
9    |   1 2 1- 1 3 0  |  7 . 8           |  2 . 3           |  4 .5.6         |  4 .5           |  4 .5.6.7       |  2        
|  3 .4           |  { 2 .3.4.5      |  1 .2.3         |  3 .4.5.6.7     |  1  |  9  |    |    |
|            |               |               |               |               |               |               |               |  
{ 6 .7.8        |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   1 3 1- 1 4 0  |  7 . 8           |  1 . 2.3         |  2 .3.4.5.6     |  5             |  4 .5 .6.7       |  1 . 2   
|  2 .3.4         |  6 .7 .8         |  2 . 3           |  3 . 4.5.6.7     |  1  |  9  |  2  | 1 8  |  1:   9 .00
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 0    |   1 4 1- 1 5 0  |  7 .8           |  1 .2.3         |  2 .3 .4.5.6     |  1 .2.3.4.5     |  4 . 5.6.7       |  
1 . 2           |  2 . 3.4         |  { 1.2.3.4      |  1 . 2.3         |  3 . 4.5.6.7     |  0  | 1 0  |    |    |
|            |               |               |               |               |               |               |               |  
{ 5 .6.7.8      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   1 5 1- 1 6 0  |  7 . 8           |  1 . 2.3         |  2 .3.4.5.6     |  1 .2 .3.4.5     |  4 .5.6.7       |  
1 . 2           |  2 . 3.4         |  { 1.2.3.4      |  1 . 2.3         |  3 . 4.5.6.7     |  0  | 1 0  |  0  | 1 0  |  
0 :10.00
|            |               |               |               |               |               |               |               |  
{ 5 .6.7.8      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 1    |   1 6 1- 1 7 0  |  8             |  { 4.1.2.4.1    |  2 . 3.4.5.6     |  5             |  6 .7           |  
{ 3 .1.3.1      |  5 .2.3.4       |  2 . 6.7.8       |  4 .1.2.3       |  8 .5 .6.7       |  2  |  8  |    |    |
|            |               |  { 4 .1.4.1.3    |               |               |               |  { 3 .1.2        |          
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   1 7 1- 1 8 0  |  9 . 7.8         |  4 . 3           |  5 .6           |  4 .5           |  7             |  3 .1.2     
|  5 .4           |  8             |  4 .2.3         |  7             |  3  |  7  |  5  | 1 5  |  1:   3 .00
1 2    |   1 8 1- 1 9 0  |  7 .9.7.9.8     |  1 . 2.3         |  3 .4.5.6       |  6 .4.5         |  5 . 6.7         |  2
|  5 .3.4         |  7 .8           |  4 . 1.2.3       |  4 .5.6.7       |  1  |  9  |  1  |  9  |  1 :   9 . 00
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1 4    |   1 9 1- 2 0 0  |  9 .8           |  3             |  7 .6           |  6 .5           |  8 .7           |  3 .2       
|  5 .4           |  6 .7.8         |  4 . 2.3         |  7             |  2  |  8  |    |    |
"   |   2 0 1- 2 1 0  |  8             |  2 .3           |  7 . 6           |  6 . 5           |  8 . 7           |  3 . 1.2      
|  5 .4           |  8             |  4 .3           |  7             |  3  |  7  |  5  | 1 5  |  1 :   3 . 00
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 5    |   2 1 1- 2 2 0  |  { 7 .9.7.9      |  4 . 2.3         |  6             |  5             |  8 . 7           |  3 . 2    
|  5 .4           |  9 .8           |  4 .3           |  7             |  3  |  7  |    |    |
|            |  { 7 .9.8        |               |               |               |               |               |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   2 2 1- 2 3 0  |  9 . 8           |  4 . 3           |  7 . 6           |  6 . 5           |  5 .6.7         |  1 .2       
|  2 .3.4         |  3 .4 .5.6.7.8   |  4 .3           |  7             |  1  |  9  |  4  | 1 6  |  1 :   4 . 00
1 6    |   2 3 1- 2 4 0  |  7 .9.8         |  3             |  7 .6           |  6 .5           |  8 .7           |  2         
|  5 .4           |  5 .6.7.8       |  4 . 1.4.3       |  8 .7           |  2  |  8  |    |    |
"   |   2 4 1- 2 5 0  |  9 . 8           |  4 . 3           |  7 . 6           |  6 . 5           |  7             |  3 . 2         
|  5 .4           |  6 .7.8         |  4 . 3           |  6 . 7           |  1  |  9  |  3  | 1 7  |  1 :   5 .6 7
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 7    |   2 5 1- 2 6 0  |  9 .8           |  4 .3           |  7 .6           |  6 .5           |  { 6 .5.4.6      |  3 .2   
|  5 .4           |  6 .5.6.7.8     |  3             |  5 . 6.7         |  1  |  9  |    |    |
|            |               |               |               |               |  { 5 .4.5.7      |               |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |  { 6 .6.6.5.6    |               |              
|               |               |               |    |    |    |    |
|            |               |               |               |               |  { 5 .5.5.6.6    |               |              
|               |               |               |    |    |    |    |
"   |   2 6 1- 2 7 0  |  { 9 .7.7.7      |  4 .4.4.4.3     |  6             |  5             |  { 6 .6.6.6.6    |  
{ 3 .3.3.3      |  4             |  { 4 .5.4.5.4    |  3             |  { 5 .5.5.5      |  4  |  6  |  5  | 1 5  |  1:   
3 . 00
|            |  { 7 .7.7.8      |               |               |               |  { 6 .5.4.5      |  { 3.3.2        |      
|  { 5 .6.7.8      |               |  { 5 .5.8.7      |    |    |    |    |
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|            |               |               |               |               |  { 6 .5.5.4      |               |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |  { 4 .5.6.7      |               |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 8    |   2 7 1- 2 8 0  |  { 7 .7.7.7      |  4 . 4.4.4.3     |  5 .5.5.5.6     |  5             |  { 5 .5.5.6      |
{ 3 .3.3.       |  4             |  { 4.6.5.6      |  4 . 4.3         |  5 . 6.4.7       |  2  |  8  |  2  |  8  |  1 :   
4 . 00
|            |  { 7 .7.8        |               |               |               |  { 5 .5.6        |  { 3 .3.2        |        
|  { 6 .7.4.8      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |  { 7 .7.7.9      |               |               |               |               |               |               
|               |               |               |    |    |    |    |
1 9    |   2 8 1- 2 9 0  |  { 9 .9.9.7      |  { 4 .4.4        |  { 5 .7.7        |  5             |  5 .7           |  
{ 3 .3.3.3      |  4             |  5 .8           |  { 4 .4.4.4      |  { 6 .5.6.5      |  2  |  8  |    |    |
|            |  { 7 .7.8        |  { 4.4.3        |  { 7 .4.6        |               |               |  { 3 .3.2        |    
|               |  { 4.4.3        |  { 5 .5.7        |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   2 9 1- 3 0 0  |  7 . 7.7.7.8     |  4 .4.4.4.3     |  5 . 5.6         |  5             |  { 5.6.6.5.6    |  
3 . 3.2         |  { 5.5.5.5      |  5 .6 .8         |  4 . 4.3         |  6 .6.6.7       |  1  |  9  |  3  | 1 7  |  1:   
5 . 67
|            |               |               |               |               |  { 6 .6.6.7      |               |  { 3 .4       
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |  
{ 5 .6.6.6.7    |               |               |    |    |    |    |
2 1    |   3 0 1- 3 1 0  |  7 .7.8         |  4 .4.3         |  5 . 6           |  5             |  { 6 .6.6.5      |  
{ 3 .3.3.3      |  5 .5.5.2.4     |  { 3 .4.3.5.5    |  { 4 .2.2.4      |  5 .3.7         |  1  |  9  |    |    |
|            |               |               |               |               |  { 5 .6.5.7      |  { 3 .2          |            
|  { 1 .1.2.4.7    |  { 4.3          |               |    |    |    |    |
|            |               |               |               |               |               |               |               |  
{ 2 .3.2.2.8    |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
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"   |   3 1 1- 3 2 0  |  { 7 .7.7.7      |  1 .1.1.2.3     |  { 5 .5.4.2      |  1 .1.6.5       |  4 . 6.7         |  
1 . 3.2         |  { 2.2.2.2      |  { 1 .1.2.3      |  { 2 .2.2.4      |  { 6 .3.3.8      |  0  | 1 0  |  1  | 1 9  |  
1 :19.00
|            |  { 7 .7.8        |               |  { 2 .5.6        |               |               |               |  
{ 2 .2.3.4      |  { 6 .6.6.8      |  { 2 .3          |  { 4 .8.7        |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 2    |   3 2 1- 3 3 0  |  7 .8           |  { 2 .4.2.1.4    |  6             |  5             |  6 . 6.8.7       |  3 .2  
|  5 .5.3.3.4     |  3 . 3.7.7.8     |  4 .4 .4.2.3     |  6 .7           |  2  |  8  |    |    |
|            |               |  { 4 .4.4.3      |               |               |               |               |               
|               |               |               |    |    |    |    |
"   |   3 3 1- 3 4 0  |  7 . 8           |  3             |  6             |  5             |  6 .7           |  3 .2           
|  5 .4           |  6 .7.8         |  3             |  5 .6 .7         |  4  |  6  |  6  | 1 4  |  1 :   2 .3 3
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 3    |   3 4 1- 3 5 0  |  7 .8           |  4 .2.4.3       |  6             |  5             |  6 .7           |  
{ 3 .3.3.1      |  5 .5.4         |  { 7 .5.4.3      |  4 .4.4.3       |  { 6 .6.3.6      |  2  |  8  |    |    |
|            |               |               |               |               |               |  { 3 .3.3.2      |               
|  { 6 .7.7.8      |               |  { 8 .6.8.7      |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   3 5 1- 3 6 0  |  7 . 8           |  4 . 4.3         |  6             |  6 . 5           |  6 .7           |  3 .3.2     
|  5 .4           |  { 6 .7.6.5      |  4 .3           |  5 .6.7         |  1  |  9  |  3  | 1 7  |  1 :   5 . 67
|            |               |               |               |               |               |               |               |  
{ 7 .6.8        |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 4    |   3 6 1- 3 7 0  |  7 .8           |  4 .4.2.3       |  7 . 7.6         |  6 . 6.4.5       |  7             |  
{ 3 .3.3.3      |  5 .4           |  8             |  4 .4.3         |  5 .6 .7         |  2  |  8  |    |    |
|            |               |               |               |               |               |  { 3 .3.2        |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   3 7 1- 3 8 0  |  8             |  4 .3           |  7 . 6           |  5             |  7             |  3 .2           
|  5 .4           |  7 .6.8         |  4 . 3           |  7             |  4  |  6  |  6  | 1 4  |  1:   2 .33
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 5    |   3 8 1- 3 9 0  |  8             |  4 .4.3         |  7 .7.7.6       |  { 6 .6.6.6      |  8 .6.7         |  
3 . 1.2         |  5 .3.5.4       |  8             |  3             |  7             |  4  |  6  |    |    |
|            |               |               |               |  { 6 .4.6.5      |               |               |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   3 9 1- 4 0 0  |  8             |  4 .3           |  6             |  5             |  6 .5 .8.7       |  3 . 2         
|  5 .4           |  8             |  3             |  8 .7           |  5  |  5  |  9  | 1 1  |  1 :   1 . 22
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 6    |   4 0 1- 4 1 0  |  9 .9.9.8       |  3             |  { 7 .7.7.7.3    |  { 6 .6.6.6      |  8 . 8.8.7       |  
3 . 2           |  { 5 .5.5.5      |  7 .8           |  { 4 .4.4.4      |  6 .6.8.8.7     |  1  |  9  |    |    |
|            |               |               |  { 3.7.7.6      |  { 6 .6.5        |               |               |  
{ 5 .5.4        |               |  { 4 .4.3        |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   4 1 1- 4 2 0  |  8             |  4 .3           |  7 . 6           |  6 . 5           |  7             |  3 . 2          
|  5 .4           |  8             |  4 .3           |  8 .7           |  3  |  7  |  4  | 1 6  |  1:   4 .00
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 8    |   4 2 1- 4 3 0  |  8             |  { 4.4.4.4      |  7 . 6           |  { 6 .6.3.6      |  7             |  
{ 3 .3.3.3      |  5 .5.5.4       |  9 . 7.7.5.8     |  4 .4.4.3       |  8 . 7           |  2  |  8  |    |    |
|            |               |  { 4 .4.3        |               |  { 6 .6.6.5      |               |  { 3 .3.2        |       
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   4 3 1- 4 4 0  |  8             |  4 .3           |  6             |  6 .5           |  7             |  3 .2           
|  5 .4           |  7 .8           |  4 .3           |  7             |  4  |  6  |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |  
{ 7 .6.5.4      |               |               |    |    |    |    |
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"   |   4 4 1- 4 5 0  |  8             |  4 .3           |  7 . 6           |  6 . 5           |  8 . 7           |  3 . 2         
|  5 .4           |  { 3 .2.1.5      |  4 .3           |  7             |  2  |  8  |  8  | 2 2  |  1 :   2 .7 5
|            |               |               |               |               |               |               |               |  
{ 7 .9.8        |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 9    |   4 5 1- 4 6 0  |  8             |  3             |  6             |  6 . 6.6.5       |  8 .6.7         |  
{ 3 .3.3.3      |  5 .4           |  8             |  4 .3           |  7             |  5  |  5  |    |    |
|            |               |               |               |               |               |  { 3 .3.2        |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   4 6 1- 4 7 0  |  8             |  4 .3           |  6             |  5             |  8 .7           |  3 .2           
|  3 .2.3.4       |  7 . 8           |  4 . 3           |  7             |  4  |  6  |    |    |
"   |   4 7 1- 4 8 0  |  8             |  4 .4 .3         |  7 . 7.6         |  6 .6.5         |  7             |  2          
|  5 .5.5.5.5.4   |  7 .8           |  4 .4.3         |  7             |  4  |  6  | 1 3  | 1 7  |  1:   1 .31
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
3 0    |   4 8 1- 4 9 0  |  8             |  { 4.4.4.4      |  7 . 7.6         |  6 . 6.6.5       |  8 .6.6.5.7     |  
{ 3 .1.3.3      |  5 .5.5.4       |  8             |  4 . 4.4.3       |  7             |  3  |  7  |    |    |
|            |               |  { 4 .4.3        |               |               |               |  { 3.3.3.2      |           
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   4 9 1- 5 0 0  |  8             |  4 .3           |  7 . 7.7.6       |  6 .6.5         |  8 .8.7         |  
3 . 3.3.3.2     |  5 .4           |  { 9 .9.7.4      |  3             |  8 . 8.7         |  2  |  8  |  5  | 1 5  |  1 :   
3 . 00
|            |               |               |               |               |               |               |               |  
{ 9 .6.8        |               |               |    |    |    |    |
July  |            |               |               |               |               |               |               |            
|               |               |               |    |    |    |    |
1    |   5 0 1- 5 1 0  |  9 . 7.9.8       |  4 .3           |  6             |  6 .5           |  8 .6.7         |  3 .3 .2   
|  5 .4           |  8             |  4 .3           |  7             |  3  |  7  |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
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"   |   5 1 1- 5 2 0  |  { 9 .7.7.7      |  4 .3           |  7 .6           |  6 .4.5         |  7             |  3 .2     
|  4             |  8             |  4 .4.4.3       |  8 .6 .5.6.7     |  3  |  7  |  6  | 1 4  |  1 :   2 . 33
|            |  { 7 .9.8        |               |               |               |               |               |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2    |   5 2 1- 5 3 0  |  9 . 8           |  3             |  7 . 5.7.6       |  6 .4.5         |  8 .7           |  2         
|  4             |  8             |  3             |  7             |  6  |  4  |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   5 3 1- 5 4 0  |  9 . 9.7.8       |  3             |  7 .4.6         |  5             |  6 .6.7         |  3 .3.2   
|  3 .4           |  7 .3.5.4.8     |  4 .3           |  { 8.8.6.5      |  2  |  8  |  8  | 1 2  |  1:   1 .50
|            |               |               |               |               |               |               |               |     
|               |  { 4.5.7        |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
3    |   5 4 1- 5 5 0  |  8             |  4 . 3           |  6             |  { 6 .6.6.6      |  6 .8.7         |  
3 . 3.3.2       |  5 .5.4         |  9 .6.9.6.8     |  4 .3           |  7             |  3  |  7  |    |    |
|            |               |               |               |  { 6 .6.5        |               |               |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   5 5 1- 5 6 0  |  9 . 9.7.8       |  4 .3           |  6             |  5             |  8 .6.5.7       |  
{ 3 .3.3.3      |  5 .4           |  { 7 .6.5.7      |  3             |  7             |  4  |  6  |  7  | 1 3  |  1:   1 .8 6
|            |               |               |               |               |               |  { 3 .2          |               |  
{ 9 .7.9.8      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
5    |   5 6 1- 5 7 0  |  8             |  4 . 3           |  7 . 6           |  6 . 5           |  { 8.8.8.8      |  
{ 3 .3.3.3      |  5 .5.5.5.4     |  8             |  4 . 4.4.3       |  8 .8.8.8.7     |  2  |  8  |    |    |
|            |               |               |               |               |  { 8 .8.7        |  { 3.3.3.2      |           
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
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"   |   5 7 1- 5 8 0  |  9 . 8           |  4 . 4.4.3       |  6             |  6 .5           |  8 .8.7         |  
{ 3 .3.3.3.3    |  { 5 .5.5.5.5    |  7 .6.8         |  4 .4 .3         |  7             |  2  |  8  |  4  | 1 6  |  1:   
4 . 00
|            |               |               |               |               |               |  { 3 .3.3.2      |  { 5 .5.5.4
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
6    |   5 8 1- 5 9 0  |  9 . 8           |  4 . 3           |  7 .7.6         |  6 .6.5         |  7             |  2          
|  5 .4           |  7 .8           |  4 .3           |  7             |  3  |  7  |    |    |
"   |   5 9 1- 6 0 0  |  8             |  3             |  6             |  4 .5           |  6 .6 .6.7       |  2            
|  5 .3.5.4       |  8             |  4 . 4.3         |  8 . 8.8.7       |  5  |  5  |  8  | 1 2  |  1 :   1 . 50
7    |   6 0 1- 6 1 0  |  8             |  1 . 3           |  6             |  5             |  6 . 5.7         |  2             
|  5 .4           |  5 .6.6.6.7.8   |  4 .3           |  7             |  5  |  5  |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   6 1 1- 6 2 0  |  { 9 .7.7.7.9    |  3             |  6             |  5             |  6 .5.6.5.7     |  3 . 2    
|  5 .4           |  7 .9.7.9.8     |  { 4.4.4.4      |  8 .7           |  3  |  7  |  8  | 1 2  |  1:   1 .50
|            |  { 7 .7.7.8      |               |               |               |               |               |               
|               |  { 4.4.4.3      |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
8    |   6 2 1- 6 3 0  |  { 9.9.9.7.9    |  4 .3           |  6             |  6 .6 .6.5       |  { 8.8.8.8      |  
3 . 2           |  5 . 4           |  7 . 6.8         |  3             |  7             |  3  |  7  |    |    |
|            |  { 9 .9.8        |               |               |               |  { 5 .6.5.7      |               |           
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |  
{ 7 .6.5.7      |               |               |    |    |    |    |
"   |   6 3 1- 6 4 0  |  9 . 8           |  3             |  6             |  6 .5           |  7             |  3 .2           
|  4             |  { 6 .5.4.6      |  3             |  7             |  6  |  4  |    |    |
|            |               |               |               |               |               |               |               |  
{ 9 .7.9.8      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   6 4 1- 6 5 0  |  8             |  3             |  6             |  5             |  7             |  2             |  
4             |  7 . 9.6.7.9.8   |  3             |  8 .6.8.7       |  8  |  2  | 1 7  | 1 3  |  1 :   0 .7 6
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9    |   6 5 1- 6 6 0  |  8             |  3             |  6             |  5             |  7             |  2             |  
4             |  7 . 6.7.6.8     |  3             |  8 .6.8.8.4.7   |  8  |  2  |    |    |
"   |   6 6 1- 6 7 0  |  9 . 9.8         |  3             |  7 . 6           |  5             |  7             |  3 . 2          
|  5 .4           |  7 .6.7.6.8     |  4 .3           |  5 .6.8         |  3  |  7  | 1 1  |  9  |  1 :   0 . 82
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 0    |   6 7 1- 6 8 0  |  9 .8           |  3             |  5 .4.5.6       |  5             |  6 .4 .8.6.7     |  3 .2   
|  { 3 .5.3.2.3    |  { 7.6.5.6      |  3             |  5 .4 .3.7       |  3  |  7  |    |    |
|            |               |               |               |               |               |               |  { 5.3.5.2.4   
|  { 5 .8          |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   6 8 1- 6 9 0  |  8             |  4 .3           |  6             |  5             |  7             |  2             |  
5 . 4           |  8             |  3             |  6 . 8.7         |  7  |  3  | 1 0  | 1 0  |  1 :   1 . 00
1 2    |   6 9 1- 7 0 0  |  7 .8           |  3             |  5 .6           |  5             |  7             |  3 .2         
|  3 .4           |  7 .7.7.7.8     |  4 .2.2.3       |  8 .7           |  3  |  7  |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   7 0 1- 7 1 0  |  9 . 8           |  4 . 3           |  7 . 6           |  6 . 5           |  7             |  3 . 2         
|  5 .4           |  { 7 .6.5.4.3    |  3             |  8 .7           |  2  |  8  |    |    |
|            |               |               |               |               |               |               |               |  
{ 2 .1.4.8      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   7 1 1- 7 2 0  |  8             |  4 .3           |  6             |  6 .5           |  7             |  3 .2           
|  5 .4           |  { 7 .6.5.4.3    |  3             |  { 6.5.4.3.6    |  4  |  6  |  9  | 2 1  |  1:   2 .3 3
|            |               |               |               |               |               |               |               |  
{ 2 .5.9.8      |               |  { 5.4.3.8.7    |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 3    |   7 2 1- 7 3 0  |  7 .8           |  4 .3           |  6             |  4 .3.6.5       |  4 . 6.5.4.7     |  2     
|  4             |  { 6 .5.4.3      |  3             |  { 5 .4.3.6      |  4  |  6  |  4  |  6  |  1 :   1 . 50
|            |               |               |               |               |               |               |               |  
{ 2 .1.8        |               |  { 8 .7          |    |    |    |    |
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |  
{ 4 .7.5.4      |               |               |    |    |    |    |
1 4    |   7 3 1- 7 4 0  |  8             |  3             |  5 .5.6         |  5             |  { 5 .6.5.5      |  3 . 2     
|  4             |  { 7 .7.4.6      |  3             |  4 . 6.7         |  5  |  5  |    |    |
|            |               |               |               |               |  { 8 .8.7        |               |               |
{ 5 .6.8        |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |  
{ 5 .4.5.5.4    |               |  { 4 .4.4.5.5    |    |    |    |    |
"   |   7 4 1- 7 5 0  |  8             |  3             |  5 .6           |  5             |  { 6 .5.6.6      |  2           
|  4             |  { 5 .6.4.4.4    |  3             |  { 5 .4.8.8.4    |  6  |  4  | 1 1  |  9  |  1:   0 .82
|            |               |               |               |               |  { 6 .8.4.7      |               |               
|  { 7 .6.8        |               |  { 5 .5.6.4.7    |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 5    |   7 5 1- 7 6 0  |  7 .7.9.7.8     |  3             |  6             |  5             |  6 .6 .7         |  2        
|  4             |  6 .6.8         |  3             |  { 6 .6.6.8      |  6  |  4  |    |    |
|            |               |               |               |               |               |               |               |     
|               |  { 5.6.7        |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |  { 5.4.6.6.5    |    |    |    |    |
"   |   7 6 1- 7 7 0  |  8             |  3             |  5 .6           |  5             |  6 .6 .6.6.7     |  2           
|  3 .4           |  5 .4.7.8       |  3             |  { 5 .3.5.8.5    |  5  |  5  | 1 1  |  9  |  1:   0 .82
|            |               |               |               |               |               |               |               |     
|               |  { 5.5.7        |    |    |    |    |
|            |               |               |               |               |               |               |               |  
{ 4 .6.7.6.9    |               |               |    |    |    |    |
1 6    |   7 7 1- 7 8 0  |  7 .7.7.8       |  3             |  6             |  4 .5           |  5 .7           |  2         
|  3 .4           |  { 7 .7.5.5      |  3             |  (5.6.8.5      |  4  |  6  |    |    |
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|            |               |               |               |               |               |               |               |  
{ 6 .6.6.8      |               |  { 3.7          |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |  
{ 6 .6.7.2      |               |               |    |    |    |    |
"   |   7 8 1- 7 9 0  |  7 . 8           |  3             |  { 4 .5.4.3      |  { 4 .6.4.4      |  { 4 .4.6.8      |  2   
|  3 .4           |  { 3 .4.4.4      |  3             |  6 . 7           |  3  |  7  |  7  | 1 3  |  1 :   1 .8 6
|            |               |               |  { 2.6          |  { 1 .4.3.5      |  { 5 .7          |               |         
|  { 9 .9.8        |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 7    |   7 9 1- 8 0 0  |  7 .8           |  2 .3           |  6             |  { 4 .4.4.3.6    |  4 .8.4.6.7     |  2   
|  4             |  { 5 .7.6.6.1    |  3             |  5 . 7           |  4  |  6  |    |    |
|            |               |               |               |  { 2 .4.2.5      |               |               |               
|  { 7 .4.4.8      |               |               |    |    |    |    |
|            |               |  { 2 .4.4.4.2    |               |               |               |               |              
|               |               |               |    |    |    |    |
"   |   8 0 1- 8 1 0  |  7 . 8           |  { 4 .2.4.1.4    |  5 .7 .6         |  5             |  5 . 7           |  2       
|  3 .5.5.4       |  6 . 8           |  { 2 .4.4.2      |  6 .8.7         |  2  |  8  |  6  | 1 4  |  1:   2 .33
|            |               |  { 2 .4.3        |               |               |               |               |               |
|  { 4 .2.4  3      |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 9    |   8 1 1- 8 2 0  |  7 .9.7.8       |  2 .4 .2.4.3     |  5 .7.6         |  3 .6.4.6.5     |  7             |  2
|  3 .5.4         |  6 .8           |  4 . 4.3         |  6 . 8.7         |  2  |  8  |    |    |
"   |   8 2 1- 8 3 0  |  7 . 8           |  2 . 4.4.3       |  6             |  4 .6.6.6.5     |  6 . 8.7         |  2      
|  3 .5.5.5.4     |  6 . 8           |  2 .4.3         |  6 .5.7         |  2  |  8  |    |    |
"   |   8 3 1- 8 4 0  |  7 . 9.8         |  2 . 4.4.2.4.3   |  7 . 6           |  5             |  7             |  2        
|  4             |  7 .6.4.6.8     |  2 . 4.3         |  6 .8.7         |  4  |  6  |  8  | 2 2  |  1 :   2 . 75
2 0    |   8 4 1- 8 5 0  |  7 .8           |  3             |  5 .7.6         |  4 .6.5         |  6 . 8.7         |  2       
|  3 .5.4         |  3 .5 .8         |  2 . 4.3         |  6 .8.6.8.7     |  2  |  8  |    |    |
"   |   8 5 1- 8 6 0  |  8             |  2 .4 .3         |  6             |  3 . 6.5         |  5 .7           |  2           
|  2 .5.4         |  4 .7 .8         |  2 . 4.3         |  4 .4.6.7       |  3  |  7  |    |    |
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"   |   8 6 1- 8 7 0  |  7 . 8           |  2 . 4.3         |  6             |  5             |  7             |  2             
|  2 .4           |  6 .8           |  2 .4 .3         |  4 . 7           |  4  |  6  |  9  | 2 1  |  1 :   2 .3 3
2 1    |   8 7 1- 8 8 0  |  7 .9.8         |  2 .4.3         |  5 . 7.6         |  { 4.6.4.6      |  4 .6 .7         |  2  
|  3 .5.3.5.4     |  5 . 7.8         |  2 .4.3         |  5 .7           |  1  |  9  |    |    |
|            |               |               |               |  { 3 .2.4.5      |               |               |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   8 8 1- 8 9 0  |  7 . 8           |  2 . 4.2.3       |  3 .5.7.6       |  3 .4 .6.4.6.5   |  4 .6.5.6.7     |  
2             |  4             |  6 .8           |  3             |  4 .6 .5.7       |  3  |  7  |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   8 9 1- 9 0 0  |  7 . 8           |  2 . 4.3         |  5 .7.6         |  4 .5           |  5 .7           |  
3 . 3.3.2       |  4             |  { 4.6.5.7.6    |  2 . 4.3         |  5 .7           |  1  |  9  |  5  | 2 5  |  1 :   
5 . 00
|            |               |               |               |               |               |               |               |  
{ 4 .2.4.8      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 2    |   9 0 1- 9 1 0  |  7 .8           |  2 .4.3         |  5 .7 .6         |  4 . 6.5         |  6 .8.7         |  2     
|  2 .5.4         |  5 .6 .8         |  2 . 3           |  6 . 7           |  1  |  9  |    |    |
"   |   9 1 1- 9 2 0  |  7 . 8           |  2 . 3           |  5 . 6           |  4 . 5           |  5 .7           |  2           
|  3 .4           |  4 .6.8         |  2 . 3           |  5 . 6.7         |  1  |  9  |  2  | 1 8  |  1 :   9 .0 0
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 3    |   9 2 1- 9 3 0  |  7 .8           |  2 .3           |  { 3 .2.4.4      |  5             |  4 . 6.5.6.7     |  2    
|  3 .2.4         |  5 .4 .6.8       |  2 .3           |  { 4.5.4.3.5    |  2  |  8  |    |    |
|            |               |               |  { 5.6          |               |               |               |               |  
|               |  { 6.5.6.7      |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 3    |   9 3 1- 9 4 0  |  7 .9.7.8       |  3             |  5 .4 .6         |  5             |  5 . 7           |  2        
|  4             |  6 .7.8         |  3             |  6 .8.7         |  5  |  5  |    |    |
"   |   9 4 1- 9 5 0  |  7 . 8           |  3             |  5 . 6           |  4 . 6.5         |  7             |  2            
|  3 .5.4         |  5 .6 .8         |  2 . 3           |  6 . 7           |  3  |  7  | 1 0  | 2 0  |  1 :   2 . 00
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 4    |   9 5 1- 9 6 0  |  7 .8           |  2 .3           |  { 2 .7.7.4      |  4 . 6.5         |  5 .7           |  2     
|  4             |  4 .6.8         |  3             |  6 .8.7         |  3  |  7  |    |    |
|            |               |               |  { 5.7.4.6      |               |               |               |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   9 6 1- 9 7 0  |  7 . 9.7.8       |  3             |  6             |  5             |  (6.8.6.8      |  2          
|  5 .5.3.4       |  7 . 8           |  3             |  7             |  6  |  4  |  9  | 1 1  |  1:   1 .22
|            |               |               |               |               |  { 6 .7          |               |               |  
|               |               |    |    |    |    |
|            |               |               |               |  { 4 .2.6.4      |               |               |               
|               |               |               |    |    |    |    |
2 6    |   9 7 1- 9 8 0  |  7 .9.7.8       |  3             |  6             |  { 6 .4.6.4      |  7             |  2       
|  4             |  6 .8           |  3             |  6 .8.7         |  6  |  4  |    |    |
|            |               |               |               |  { 6 .1.5        |               |               |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   9 8 1- 9 9 0  |  7 . 9.7.8       |  3             |  6             |  5             |  7             |  2             
|  4             |  7 .6.8         |  3             |  6 .8.7         |  7  |  3  |    |    |
|   9 9 1-1 0 0 0  |  7 .8           |  3             |  6             |  5             |  6 .8.5.7       |  2             |  
4             |  6 . 8           |  4 . 2.3         |  6 .5.7         |  5  |  5  | 1 8  | 1 2  |  1 :   0 .67
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
In  | t ri als  1 0 0 1 |  to  1 1 0 0  t h e   |  r ig h t  doo r    | w a s  indic a t e d  |  by  b ein g      | r a is e d
b efo r e  |  t h e  choice    |  w a s  m a d e.     |               |               |               |    |    |    |    |
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
3 0    |  1 1 0 1-1 1 1 0  |  8             |  4 .3           |  7 .6           |  6 .6 .5         |  7             |  2        
|  5 .4           |  { 7 .7.7.7.7    |  3             |  6 .6.7         |  4  |  6  |  4  |  6  |  1 :   1 . 50
|            |               |               |               |               |               |               |               |  
{ 7 .6.6.7.8    |               |               |    |    |    |    |
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |  
{ 7 .7.6.7      |               |               |    |    |    |    |
3 1    |  1 1 1 1-1 1 2 0  |  7 .7 .8         |  3             |  7 . 6           |  5             |  6 . 7           |  3 . 3.2  
|  4             |  { 7 .6.6.7      |  4 . 4.4.3       |  7             |  4  |  6  |    |    |
|            |               |               |               |               |               |               |               |  
{ 6 .6.8*      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |  1 1 2 1-1 1 3 0  |  8             |  4 . 3           |  6             |  6 . 5           |  8 .7           |  3 .2        
|  5 .4           |  7 .8           |  3             |  7             |  4  |  6  |  8  | 1 2  |  1 :   1 . 50
Augus t  |            |               |               |               |               |               |               |       
|               |               |               |    |    |    |    |
2    |  1 1 3 1-1 1 4 0  |  8             |  4 .4.3         |  6             |  5             |  7             |  3 .3.3.2   
|  4             |  7 .8           |  4 .3           |  7             |  6  |  4  |    |    |
"   |  1 1 4 1-1 1 5 0  |  7 .8           |  4 .4.3         |  7 .6           |  6 .5           |  7             |  3 .2      
|  5 .4           |  8             |  4 .3           |  7             |  3  |  7  |  9  | 1 1  |  1 :   1 . 22
3    |  1 1 5 1-1 1 6 0  |  7 .9.8         |  4 .3           |  7 .6           |  5             |  6 .7           |  2         
|  5 .4           |  7 .6.7.8       |  4 . 3           |  6 . 7           |  2  |  8  |    |    |
"   |  1 1 6 1-1 1 7 0  |  8             |  4 . 3           |  6             |  5             |  7             |  2             
|  5 .4           |  7 .8           |  4 .3           |  7             |  6  |  4  |  8  | 1 2  |  1:   1 .50
4    |  1 1 7 1-1 1 8 0  |  8             |  4 .3           |  6             |  6 .5           |  6 .7           |  3 .2        
|  5 .4           |  7 .8           |  4 .3           |  6 .5 .6.7       |  2  |  8  |    |    |
"   |  1 1 8 1-1 1 9 0  |  8             |  3             |  6             |  5             |  7             |  3 .3 .2        
|  4             |  7 .8           |  3             |  7             |  8  |  2  | 1 0  | 1 0  |  1 :   1 . 00
5    |  1 1 9 1-1 2 0 0  |  7 .8           |  4 .4.3         |  6             |  5             |  6 .7           |  3 .3.3.2
|  4             |  6 .7.8         |  3             |  7             |  5  |  5  |    |    |
|  1 2 0 1-1 2 1 0  |  8             |  4 .3           |  6             |  6 .5           |  7             |  3 .2           |  
5 . 4           |  7 . 8           |  3             |  7             |  5  |  5  |    |    |
"   |  1 2 1 1-1 2 2 0  |  7 .8           |  3             |  7 .6.5         |  5             |  7             |  2           
|  4             |  7 .7.6.7.8     |  3             |  7             |  7  |  3  | 1 7  | 1 3  |  1 :   0 .7 6
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
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6    |  1 2 2 1-1 2 3 0  |  8             |  3             |  6             |  5             |  { 6.5.6.6      |  2          
|  4             |  { 5 .6.5.7      |  3             |  6 . 8.6.7       |  7  |  3  |    |    |
|            |               |               |               |               |  { 5 .6.5.7      |               |               
|  { 9 .7.8        |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |  1 2 3 1-1 2 4 0  |  7 .8           |  3             |  6             |  4 . 5           |  7             |  2            
|  4             |  6 .7.8         |  3             |  6 .7           |  6  |  4  | 1 3  |  7  |  1:   0 .54
7    |  1 2 4 1-1 2 5 0  |  7 .8           |  3             |  6             |  5             |  7             |  2             
|  4             |  8             |  3             |  8 .7           |  8  |  2  |    |    |
"   |  1 2 5 1-1 2 6 0  |  8             |  3             |  6             |  6 . 5           |  7             |  3 . 2          
|  5 .4           |  8             |  3             |  7             |  7  |  3  |    |    |
"   |  1 2 6 1-1 2 7 0  |  8             |  3             |  6             |  5             |  7             |  3 .2           
|  5 .3.4         |  8             |  3             |  7             |  8  |  2  | 2 3  |  7  |  1 :   0 . 30
9    |  1 2 7 1-1 2 8 0  |  8             |  3             |  6             |  5             |  7             |  2             |
5 . 4           |  9 . 7.8         |  3             |  7             |  8  |  2  |    |    |
"   |  1 2 8 1-1 2 9 0  |  8             |  3             |  6             |  5             |  7             |  3 .2           
|  4             |  7 .8           |  3             |  7             |  8  |  2  | 1 6  |  4  |  1 :   0 . 25
1 0    |  1 2 9 1-1 3 0 0  |  7 .8           |  3             |  7 .6           |  5             |  6 .7           |  3 .2      
|  4             |  6 .7.8         |  3             |  7             |  5  |  5  |    |    |
"   |  1 3 0 1-1 3 1 0  |  7 .8           |  4 .3           |  5 .6           |  4 .5           |  6 .7           |  2         
|  4             |  6 .8           |  3             |  6 .8.7         |  3  |  7  |    |    |
"   |  1 3 1 1-1 3 2 0  |  7 .8           |  3             |  6             |  5             |  5 . 7           |  2            
|  4             |  5 .7.8         |  3             |  4 .6.8.7       |  6  |  4  | 1 4  | 1 6  |  1 :   1 .1 4
1 1    |  1 3 2 1-1 3 3 0  |  7 .8           |  3             |  6             |  5             |  6 .7           |  3 .2       
|  4             |  4 .6.7.8       |  2 . 3           |  5 . 7           |  4  |  6  |    |    |
"   |  1 3 3 1-1 3 4 0  |  7 .8           |  3             |  6             |  4 . 5           |  6 .7           |  2           
|  4             |  6 .7.8         |  3             |  7             |  6  |  4  | 1 0  | 1 0  |  1:   1 .00
1 2    |  1 3 4 1-1 3 5 0  |  9 .8           |  3             |  6             |  5             |  6 .7           |  2          
|  4             |  6 .7.8         |  3             |  6 .7           |  6  |  4  |    |    |
"   |  1 3 5 1-1 3 6 0  |  7 .8           |  3             |  6             |  5             |  6 . 7           |  2            
|  4             |  7 .8           |  3             |  6 .7           |  6  |  4  | 1 2  |  8  |  1 :   0 . 67
1 9    |  1 3 6 1-1 3 7 0  |  7 .8           |  3             |  6             |  5             |  6 .7           |  2          
|  4             |  6 .7.8         |  3             |  6 .7           |  6  |  4  |    |    |
|  1 3 7 1-1 3 8 0  |  9 .8           |  3             |  6             |  5             |  7             |  3 .2           |  4
|  7 .9.8         |  3             |  6 .8 .7         |  6  |  4  | 1 2  |  8  |  1 :   0 .6 7
= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = =
= = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = =
= = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + =
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2 3    |    9 1-1 0 0   |  3 .2.1         |  8             |  5 .3           |  7             |   4 .3.2        |  6          
|  5             |  5 .4           |  7             |  3 .2.1         |  5  |  5  |  5  |  5  |  1 :1.00
2 4    |   1 0 1-1 1 0   |  3 .2.1         |  8             |  4 .3           |  7             |   4 .3 .2        |  6         
|  5             |  4             |  7             |  3 .1           |  6  |  4  |  6  |  4  |  1 :0.67
2 6    |   1 1 1-1 2 0   |  3 .1           |  8             |  4 .3           |  7             |   4 .3.2        |  6          
|  5             |  5 .4           |  7             |  3 .1           |  5  |  5  |  5  |  5  |  1 :1.00
2 7    |   1 2 1-1 3 0   |  3 .2.1         |  8             |  4 .3           |  7             |   4 .3 .2        |  6         
|  6 .5           |  5 .8.6.4       |  7             |  3 . 3.3.1       |  4  |  6  |    |    |
"   |   1 3 1-1 4 0   |  3 . 1           |  8             |  4 . 3           |  7             |   4 . 3.2        |  6            
|  5             |  4             |  7             |  3 .2.1         |  6  |  4  | 1 0  | 1 0  |  1:1.00
2 8    |   1 4 1-1 5 0   |  3 .2.1         |  8             |  3             |  7             |   5 .4.2        |  6          
|  5             |  4             |  7             |  3 .1           |  7  |  3  |    |    |
"   |   1 5 1-1 6 0   |  3 . 1           |  8             |  3             |  7             |   3 . 2          |  6             |
5             |  4             |  7             |  3 .2 .1         |  7  |  3  | 1 4  |  6  |  1 :0.43
2 9    |   1 6 1-1 7 0   |  3 .1           |  8             |  4 .3           |  7             |   4 .3.2        |  6          
|  5             |  4             |  7             |  3 .2.1         |  6  |  4  |    |    |
"   |   1 7 1-1 8 0   |  3 . 2.1         |  8             |  4 . 3           |  7             |   4 .2          |  6            
|  5             |  4             |  7             |  3 .2.1         |  6  |  4  | 1 2  |  8  |  1 :0.67
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
3 0    |   1 8 1-1 9 0   |  3 .1           |  8             |  4 .3           |  7             |  { 4 .5.6.4      |  6        
|  5             |  4             |  7             |  3 .1           |  6  |  4  |    |    |
|            |               |               |               |               |  { 5 .6.4.2      |               |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   1 9 1-2 0 0   |  3 . 1           |  8             |  4 . 5.6.7.3     |  7             |   4 .5.3.2      |  6        
|  5             |  4             |  7             |  3 .2.1         |  6  |  4  | 1 2  |  8  |  1 :0.67
M ay  |            |               |               |               |               |               |               |           
|               |               |               |    |    |    |    |
1    |   2 0 1-2 1 0   |  3 . 1           |  8             |  4 . 3           |  7             |   3 .2          |  6             
|  5             |  4             |  7             |  3 .1           |  6  |  4  |    |    |
"   |   2 1 1-2 2 0   |  3 . 2.1         |  8             |  4 . 3           |  7             |   4 .2          |  6            
|  5             |  4             |  7             |  3 .1           |  6  |  4  | 1 2  |  8  |  1 :0.67
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--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |    2 .3.4.5     |               |               |               |               |
|               |     2 .3 .4.5    |    |    |    |    |
|            |     1 .2.3      |   3 .4.5.6.7    |     6 . 7.8      |     1 .2.3      |   3 .4.5.6.7    |  
4 . 5.6.7.8.9   |    2 . 3.4.5     |      1 .2 .3     |  4 .5.6.7.8.9   |     6 .7.8.9    |    |    |    |    |
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
3    |   2 2 1-2 3 0   |  3 . 1           |  4 . 3           |  4 .2           |  3 .1           |  4 .3           |  4           
|  4 .3.2         |  3 .1           |  4             |  4 .3 .2         |  2  |  8  |  2  |  8  |  1:4.00
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |    2 .3.4.5     |    4 . 5.6.7     |               |               |            
|               |    2 .3.4.5     |               |    |    |    |    |
|            |     1 .2.3      |   3 .4.5.6.7    |     6 . 7.8      |      8 .9       |    2 .3.4.5     |    3 .4 .5.6    
|     1 . 2.3      |   4 . 5.6.7.8    |    6 .7 .8.9     |      1 .2.3     |    |    |    |    |
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
4    |   2 3 1-2 4 0   |  3 . 2.1         |  4 .3           |  4 .2           |  4             |  4 .3.2         |  4 .3       
|  3 .2.1         |  4             |  3 .2           |  3 .2 .1         |  2  |  8  |  2  |  8  |  1:4.00
5    |   2 4 1-2 5 0   |  2 . 1           |  3             |  3 . 2           |  4             |  3 . 2           |  4 . 3          
|  3 .2.1         |  4             |  3 .2           |  3 .2 .1         |  3  |  7  |  3  |  7  |  1:2.33
6    |   2 5 1-2 6 0   |  2 . 1           |  3             |  2             |  4             |  3 . 2           |  3             |
2 . 1           |  4             |  3 . 2           |  2 . 1           |  5  |  5  |  5  |  5  |  1 :1.00
7    |   2 6 1-2 7 0   |  2 . 1           |  3             |  3 . 2           |  4             |  3 . 2           |  3             
|  2 .1           |  4             |  4 .2           |  2 .1           |  4  |  6  |  4  |  6  |  1 :1.50
8    |   2 7 1-2 8 0   |  2 . 1           |  4 . 3           |  4 .3.2         |  4             |  3 .2           |  4 .3        
|  3 .1           |  4             |  3 .2           |  2 .1           |  2  |  8  |  2  |  8  |  1 :4.00
1 0    |   2 8 1-2 9 0   |  1             |  4 .3           |  4 .2           |  4             |  3 .2           |  4 .3        
|  2 .1           |  4             |  3 .2           |  2 .1           |  3  |  7  |  3  |  7  |  1 :2.33
1 1    |   2 9 1-3 0 0   |  1             |  3             |  2             |  4             |  2             |  3             |
1             |  4             |  2             |  1             | 1 0  |  0  | 1 0  |  0  |  1:0.00
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--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |     1 .2.3      |      8 .9       |   3 .4.5.6.7    |     7 .8.9      |   2 . 3.4.5.6    |     6 . 7.8     
|     5 . 6.7      |   4 . 5.6.7.8    |      7 . 8.9     |      1 .2.3     |    |    |    |    |
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
1 2    |   3 0 1-3 1 0   |  1             |  8             |  3             |  7             |  2             |  6             |
5             |  4             |  7             |  1             | 1 0  |  0  | 1 0  |  0  |  1:0.00
= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = =
= = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = =
= = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = = = =
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |  { 7 .9.7.7      |  { 4 .8.5.5      |  { 1.4.3.2      |     
|               |  { 3.9.3.8      |               |    |    |    |    |
2 1    |    1 1- 2 0   |  2 . 3           |  { 5.6.5.5      |  { 1 .2.7.1      |  { 7.9.7.7      |  { 8 .4.8.4      |  
{ 8 .9.1.9      |  3 .1.2         |  { 6 .2.3.2.6    |  { 4 .3.3.5      |  6 . 7           |  0  | 1 0  |  0  | 1 0  |  
0 :10.00
|            |               |  { 9 .5.5.7      |  { 7 .3.7.4      |  { 9 .7.8*      |  { 5 .4.6*      |  { 1.9.5*  
|               |  { 3.5.2.4      |  { 3 .4.6*      |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|  { 3 .7.4.8      |               |    |    |    |    |
2 2    |    2 1- 3 0   |  2 . 3           |  5 . 6.5.6.7     |  1 .7 .4         |  { 7 .9.7        |  4 .7.4.6       |  
{ 1 .4.6.3      |  3 .1.2         |  5 .2 .6.4       |  { 4.3.5.8      |  6 .6 .7         |  0  | 1 0  |  0  | 1 0  |  
0 :10.00
|            |               |               |               |  { 7 .7.8        |               |  { 2.7.5        |            
|               |  { 3.7.6*      |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|  { 5 .4.7.4      |               |    |    |    |    |
2 3    |    3 1- 4 0   |  2 . 4.3         |  5 .6.8.7       |  1 .7 .4         |  { 7 .7.7.7      |  4 .7.6         |  
2 . 7.5         |  3 .1.2         |  6 .4           |  { 7 .5.4.3      |  7             |  1  |  9  |  1  |  9  |  1:   9 .00
|            |               |               |               |  { 7 .7.8        |               |               |               |
|  { 7 .3.6        |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 4    |    4 1- 5 0   |  3             |  5 . 6.7         |  1 .6.4         |  7 .7.7.8       |  4 . 7.6         |  
{ 2 .7.6.4      |  3 .2           |  6 .5.4         |  5 . 3.8.6.6     |  7             |  1  |  9  |  1  |  9  |  1 :   
9 . 00
|            |               |               |               |               |               |  { 2 .7.3.8      |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |  { 9 .6.5*      |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
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2 6    |    5 1- 6 0   |  4 . 3           |  6 . 5.7         |  2 .7.4         |  7 .8           |  6             |  
{ 6 .4.2.7      |  3 .2           |  { 6 .5.3.5.2    |  7 .6           |  7             |  2  |  8  |  2  |  8  |  1 :   
4 . 00
|            |               |               |               |               |               |  { 4 .8.6.5      |               
|  { 6 .5.6.4      |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |               |  { 4 .7.3.7      |               
|               |               |               |    |    |    |    |
2 7    |    6 1- 7 0   |  3             |  6 . 5.7         |  2 .5.4         |  7 .7.8         |  5 .7 .6         |  
{ 4 .6.1.4      |  2             |  6 .5.4         |  5 .7 .6         |  6 . 7           |  2  |  8  |  2  |  8  |  1:   4 .00
|            |               |               |               |               |               |  { 7 .3.5        |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 8    |    7 1- 8 0   |  3             |  7             |  6 . 5.4         |  7 . 8           |  5 .4.7.6       |  2 .7.6.5
|  2             |  5 .5.4         |  7 .6           |  7             |  4  |  6  |  4  |  6  |  1 :   1 . 50
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 9    |    8 1- 9 0   |  3             |  6 . 5.7         |  2 .4           |  7 .7.8         |  5 .4.6         |  
{ 2 .7.7.6      |  2             |  4             |  5 .4.7.6       |  7             |  4  |  6  |  4  |  6  |  1 :   1 . 50
|            |               |               |               |               |               |  { 2 .7.6.5      |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
3 0    |    9 1-1 0 0   |  3             |  7             |  2 . 6.5.4       |  7 .8           |  6             |  5           
|  2             |  5 .4           |  5 .4.6         |  7             |  6  |  4  |  6  |  4  |  1 :   0 . 67
3 1    |   1 0 1-1 1 0   |  3             |  7             |  2 .4           |  7 .8           |  6             |  5            
|  2             |  4             |  7 .6           |  7             |  7  |  3  |  7  |  3  |  1 :   0 .4 3
Augus t  |            |               |               |               |               |               |               |       
|               |               |               |    |    |    |    |
2    |   1 1 1-1 2 0   |  3             |  7             |  6 . 5.7.6.4     |  7 .8           |  6             |  
4 . 2.7.6.5     |  2             |  6 .5.4         |  7 .6           |  7             |  5  |  5  |  5  |  5  |  1 :   1 . 00
3    |   1 2 1-1 3 0   |  3             |  6 . 5.7         |  7 .6.5.4       |  7 .8           |  7 .6           |  5         
|  2             |  6 .5.4         |  7 .6           |  7             |  4  |  6  |  4  |  6  |  1 :   1 . 50
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
4    |   1 3 1-1 4 0   |  3             |  7             |  6 . 5.7.6.4     |  7 .8           |  6             |  
{ 2 .7.6.4      |  2             |  6 .4           |  3 .5.4.6       |  7             |  5  |  5  |  5  |  5  |  1:   1 .00
|            |               |               |               |               |               |  { 8 .7.6.5      |               
|               |               |               |    |    |    |    |
|            |  { 2 .4.4.4      |               |               |               |               |               |               
|               |               |               |    |    |    |    |
5    |   1 4 1-1 5 0   |  { 2.4.4.2      |  6 .5.7         |  { 2 .7.6.7      |  8             |  7 .6           |  
{ 2 .8.7.6      |  3 .2           |  6 .4           |  7 .6           |  8 .7           |  1  |  9  |  1  |  9  |  1:   9 .00
|            |  { 4 .3*        |               |  { 5 .4          |               |               |  { 8 .6.5        |         
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
6    |   1 5 1-1 6 0   |  2 . 4.4.3       |  7             |  2 .6.5.4       |  7 .8           |  7 . 6           |  7 . 6.5  
|  2             |  6 .4           |  6             |  7             |  4  |  6  |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |  { 4 .4.2.4      |               |               |               |               |               |               
|               |               |               |    |    |    |    |
"   |   1 6 1-1 7 0   |  { 4 .2.4.2      |  7             |  6 .5.4         |  7 .8           |  7 .6           |  7 .6 .5  
|  3 .2           |  5 .4           |  7 .6           |  7             |  2  |  8  |  6  | 1 4  |  1:   2 .33
|            |  { 4 .4.3        |               |               |               |               |               |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
7    |   1 7 1-1 8 0   |  4 . 3           |  7             |  6 . 5.4         |  8             |  7 .6           |  5            
|  2             |  6 .5.4         |  7 .6           |  7             |  5  |  5  |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   1 8 1-1 9 0   |  { 4 .2.4.4      |  7             |  7 .6.5.4       |  7 .8           |  6             |  6 .5     
|  2             |  6 .5.4         |  7 .6           |  7             |  4  |  6  |  9  | 1 1  |  1:   1 .22
|            |  { 2 .4.3        |               |               |               |               |               |               |
|               |               |    |    |    |    |
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
9    |   1 9 1-2 0 0   |  3             |  7             |  5 . 4           |  8             |  8 . 7.6         |  6 . 5          
|  2             |  6 .5.4         |  7 .6           |  8 .7           |  4  |  6  |  4  |  6  |  1:   1 .50
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 0    |   2 0 1-2 1 0   |  3             |  7             |  2 .5.4         |  7 .8           |  7 .6           |  
{ 2 .8.7.6      |  2             |  6 .5.4         |  7 .6           |  7             |  4  |  6  |  4  |  6  |  1 :   1 . 50
|            |               |               |               |               |               |  { 8 .7.6.5      |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 1    |   2 1 1-2 2 0   |  3             |  7             |  6 .5.4         |  7 .8           |  6             |  
{ 7 .6.4.3      |  2             |  6 .5.4         |  7 .6           |  7             |  5  |  5  |  5  |  5  |  1 :   1 . 00
|            |               |               |               |               |               |  { 2 .7.6.5      |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 2    |   2 2 1-2 3 0   |  3             |  7             |  2 .4           |  7 .8           |  6             |  7 .6.5      
|  2             |  6 .5.4         |  8 .7 .6         |  7             |  5  |  5  |  5  |  5  |  1:   1 .00
1 9    |   2 3 1-2 4 0   |  3             |  7             |  2 .4           |  7 .8           |  6             |  5            
|  2             |  6 .4           |  8 .7.6         |  7             |  6  |  4  |  6  |  4  |  1 :   0 . 67
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 0    |   2 4 1-2 5 0   |  3             |  7             |  5 .4           |  8             |  7 .6           |  
{ 2 .4.1.2.7    |  3 .2           |  6 .4           |  7 . 6           |  7             |  4  |  6  |  4  |  6  |  1:   1 .50
|            |               |               |               |               |               |  { 8 .7.6.5      |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 1    |   2 5 1-2 6 0   |  3             |  7             |  6 .5.4         |  7 .8           |  { 7 .4.5.4      |  
{ 6 .4.3.2      |  2             |  6 .5.4         |  8 .7 .6         |  7             |  4  |  6  |  4  |  6  |  1:   1 .50
|            |               |               |               |               |  { 8 .7.6        |  { 7.6.5        |            
|               |               |               |    |    |    |    |
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 3    |   2 6 1-2 7 0   |  3             |  7             |  6 .5.4         |  7 .8           |  6             |  6 .5        
|  2             |  6 .5.4         |  7 .6           |  7             |  5  |  5  |  5  |  5  |  1 :   1 . 00
2 4    |   2 7 1-2 8 0   |  3             |  7             |  6 .4           |  7 .8           |  7 .6           |  2 .5        
|  2             |  4             |  7 .4.3.8.7.6   |  7             |  5  |  5  |  5  |  5  |  1:   1 .00
2 5    |   2 8 1-2 9 0   |  3             |  7             |  2 .5.4         |  8             |  7 .6           |  5           
|  2             |  6 .4           |  7 .6           |  7             |  6  |  4  |  6  |  4  |  1 :   0 . 67
2 6    |   2 9 1-3 0 0   |  3             |  7             |  6 .5.4         |  8             |  7 .6           |  7 .6.5     
|  2             |  6 .5.4         |  7 .6           |  7             |  5  |  5  |  5  |  5  |  1 :   1 . 00
2 7    |   3 0 1-3 1 0   |  3             |  7             |  2 .6.5.4       |  8             |  7 .6           |  5          
|  2             |  6 .5.4         |  7 .5 .4.9.8.6   |  7             |  6  |  4  |  6  |  4  |  1 :   0 .6 7
2 8    |   3 1 1-3 2 0   |  3             |  7             |  2 .5.4         |  8             |  6             |  9 .8.7.5   
|  2             |  3 .4           |  8 .6           |  7             |  6  |  4  |  6  |  4  |  1 :   0 . 67
= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = =
= = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = =
= = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = = = =
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |  (8.8.8.8      |               |               
|               |  { 9.9.8.9      |               |    |    |    |    |
2 1    |   3 1—4 0    |  6 .5           |  5 .6.5.7       |  { 3 .5.4.6      |  2 .5.3.6       |  { 7 .8.3.8      |  
8             |  4 . 2           |  2 . 5           |  { 9 .5.9.9      |  9             |  2  |  8  |  2  |  8  |  1 :4.00
|            |               |               |  { 4.3.5.1      |               |  { 8 .7.4*      |               |          
|               |  { 9.9.3*      |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 2    |   4 1—5 0    |  7 .6.5         |  6 .5.5.7       |  1             |  2 .1 .3.6       |  { 8.8.8.8      |  8   
|  2             |  2 .3.2.2.5     |  { 9 .8.9.8.7    |  9             |  4  |  6  |  4  |  6  |  1 :1.50
|            |               |               |               |               |  { 7 .8.4        |               |               |
|  { 6 .5.9.3      |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 3    |   5 1—6 0    |  5             |  6 . 5.7         |  1             |  { 1.2.1.1      |  8 . 5.4         |  8       
|  5 .4.2         |  2 .4 .2.5       |  { 9.8.4.9      |  9             |  4  |  6  |  4  |  6  |  1 :1.50
|            |               |               |               |  { 3 .2.6        |               |               |               |
|  { 7 .3          |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 4    |   6 1—7 0    |  7 .6.5         |  7             |  2 .3.1         |  2 .1.5.4.2.6   |  8 .7.8.4       |  8   
|  4 .5.4.3.2     |  2 . 2.4.5       |  9 .7.6.8.3     |  9             |  3  |  7  |  3  |  7  |  1:2.33
2 5    |   7 1—8 0    |  6 .5           |  5 .7           |  3 .1           |  6             |  8 .5.4         |  8          
|  2             |  3 .2.5         |  9 .8 .7.3       |  3 . 9           |  3  |  7  |  3  |  7  |  1 :2.33
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 6    |   8 1—9 0    |  7 .7.6.5       |  6 .5.7         |  3 . 1           |  { 1 .4.1.1      |  8 .4           |  8    
|  5 .4.2         |  2 .5           |  9 . 8.9.6.3     |  9             |  2  |  8  |  2  |  8  |  1 :4.00
|            |               |               |               |  { 5 .1.6        |               |               |               |
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
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2 8    |   9 1—1 0 0   |  7 .6.5         |  7             |  1             |  1 .2.4.6       |  8 . 4           |  8        
|  2             |  3 .2.2.2.5     |  9 . 8.8.7.9.3   |  9             |  5  |  5  |  5  |  5  |  1 :1.00
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 9    |  1 0 1--1 1 0   |  7 .6 .5         |  5 . 7           |  1             |  { 1.1.5.3      |  8 .4           |  8      
|  2             |  4 .2.5         |  { 9 .9.8.9.4    |  9             |  4  |  6  |    |    |
|            |               |               |               |  { 2 .1.6        |               |               |               |
|  { 9 .7.6.3      |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |  1 1 1—1 2 0   |  6 .5           |  6 .5.7         |  1             |  2 .1.1.3.6     |  8 .5.4         |  8      
|  2             |  3 .2.5         |  9 .8 .7.6.4.3   |  9             |  4  |  6  |  8  | 1 2  |  1 :1.50
3 0    |  1 2 1--1 3 0   |  5             |  6 .5 .6.5.5.7   |  1             |  3 .1.6         |  8 .7.6.8.5.4   |  8  
|  2             |  4 .2.4.2.5     |  9 . 3           |  9             |  5  |  5  |    |    |
"   |  1 3 1—1 4 0   |  5             |  7             |  1             |  2 . 3.6         |  8 .5.6.4       |  8          
|  2             |  5             |  9 .8.3         |  3 .9           |  6  |  4  | 1 1  |  9  |  1:0.82
July  |            |               |               |               |               |               |               |            
|               |               |               |    |    |    |    |
1    |  1 4 1--1 5 0   |  5             |  7             |  1             |  1 .6           |  8 .7.4         |  8             
|  2             |  3 .2.5         |  9 .8 .6.9.3     |  9             |  6  |  4  |    |    |
"   |  1 5 1—1 6 0   |  5             |  7             |  1             |  2 . 5.3.6       |  8 .4           |  8           
|  2             |  2 .5           |  9 .3           |  8 .8.7.5.4.9   |  5  |  5  | 1 1  |  9  |  1 :0.82
2    |  1 6 1—1 7 0   |  6 .5           |  7             |  1             |  2 .6           |  8 .4           |  8            
|  2             |  3 .5           |  9 .3           |  9             |  5  |  5  |  5  |  5  |  1 :1.00
3    |  1 7 1--1 8 0   |  6 .5           |  7             |  1             |  1 .5.6         |  8 .4           |  8            
|  2             |  3 .5           |  9 .3           |  9             |  5  |  5  |    |    |
"   |  1 8 1—1 9 0   |  5             |  7             |  1             |  4 . 6           |  8 .6.4         |  8            
|  2             |  5             |  9 .8.4.8.5.3   |  9             |  7  |  3  | 1 2  |  8  |  1 :0.67
5    |  1 9 1--2 0 0   |  6 .5           |  5 .7           |  1             |  6             |  8 .4           |  8             
|  2             |  5             |  9 .5.3         |  9             |  6  |  4  |    |    |
"   |  2 0 1—2 1 0   |  5             |  7             |  6 .1           |  2 .6           |  8 .6.4         |  8           
|  5 .3.5.4.3.2   |  4 .3.5         |  9 .7.3         |  9             |  4  |  6  | 1 0  | 1 0  |  1:1.00
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
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6    |  2 1 1--2 2 0   |  5             |  5 .7           |  1             |  2 .6           |  8 .6.4         |  8            
|  2             |  4 .3.5         |  9 .3           |  { 5 .4.8.3      |  4  |  6  |    |    |
|            |               |               |               |               |               |               |               |     
|               |  { 8.5.4.9      |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |  2 2 1—2 3 0   |  5             |  7             |  1             |  5 . 3.6         |  8 .6.8.4       |  8          
|  4 .2           |  3 .2.5         |  9 . 3           |  9             |  5  |  5  |  9  | 1 1  |  1:1.22
7    |  2 3 1--2 4 0   |  5             |  7             |  1             |  2 .6           |  8 .4           |  7 .4.8        
|  2             |  4 .3.5         |  8 .3           |  9             |  5  |  5  |    |    |
"   |  2 4 1--2 5 0   |  5             |  7             |  2 . 6.3.5.1     |  6             |  8 .4           |  8           
|  2             |  5             |  9 .3           |  9             |  7  |  3  |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |  { 2.6.2.6.4    |               |               |               |              
|               |               |               |    |    |    |    |
"   |  2 5 1—2 6 0   |  5             |  7             |  { 6.3.2.6      |  6             |  8 .4           |  8          
|  2             |  5             |  9 .5.3         |  9             |  7  |  3  | 1 9  | 1 1  |  1:0.58
|            |               |               |  { 5.4.3.1      |               |               |               |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
8    |  2 6 1--2 7 0   |  7 .5           |  7             |  1             |  6             |  8 .4           |  8             |
5 . 2           |  5             |  8 . 3           |  8 . 5.4.9       |  5  |  5  |    |    |
"   |  2 7 1—2 8 0   |  5             |  7             |  2 .6.4.6.1     |  6             |  8 .5 .8.4       |  7 . 4.8  
|  5 .5.3.5.2     |  5             |  9 . 3           |  9             |  5  |  5  | 1 0  | 1 0  |  1 :1.00
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
9    |  2 8 1--2 9 0   |  5             |  5 .7           |  1             |  6             |  8 .4           |  8             |
2             |  2 . 5           |  8 . 3           |  { 7 .3.8.6.8    |  5  |  5  |    |    |
|            |               |               |               |               |               |               |               |     
|               |  { 4.7.3.9      |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
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"   |  2 9 1--3 0 0   |  5             |  7             |  1             |  6             |  8 . 4           |  8             |  
2             |  5             |  9 .3           |  9             |  8  |  2  |    |    |
"   |  3 0 1—3 1 0   |  5             |  7             |  1             |  6             |  8 . 4           |  8             |
5 . 2           |  5             |  9 . 5.3         |  9             |  7  |  3  | 2 0  | 1 0  |  1 :0.50
1 0    |  3 1 1--3 2 0   |  5             |  7             |  1             |  6             |  8 .4           |  7 .4.8       
|  2             |  5             |  9 .3           |  9             |  7  |  3  |    |    |
"   |  3 2 1—3 3 0   |  5             |  7             |  1             |  5 . 2.6         |  8 .7.4         |  8           
|  2             |  5             |  9 .3           |  9             |  7  |  3  | 1 4  |  6  |  1 :0.43
1 2    |  3 3 1--3 4 0   |  5             |  7             |  1             |  6             |  8 .4           |  8             
|  2             |  5             |  8 .3           |  9             |  8  |  2  |    |    |
"   |  3 4 1—3 5 0   |  5             |  7             |  1             |  6             |  8 . 4           |  8             |
5 . 2           |  5             |  9 . 3           |  9             |  7  |  3  | 1 5  |  5  |  1 :0.33
1 3    |  3 5 1--3 6 0   |  5             |  5 .7           |  1             |  6             |  8 .4           |  8            
|  5 .2           |  5             |  3             |  9             |  7  |  3  |    |    |
"   |  3 6 1—3 7 0   |  5             |  7             |  6 .1           |  6             |  4             |  8             |
5 . 2           |  3 . 2.5         |  9 .3           |  9             |  6  |  4  | 1 3  |  7  |  1 :0.54
1 4    |  3 7 1--3 8 0   |  5             |  7             |  1             |  6             |  8 .4           |  8             
|  2             |  5             |  3             |  7 .4.3.9       |  8  |  2  |    |    |
"   |  3 8 1—3 9 0   |  5             |  7             |  1             |  6             |  8 . 4           |  8             |
2             |  5             |  9 .3           |  4 . 7.3.9       |  7  |  3  | 1 5  |  5  |  1 :0.33
1 5    |  3 9 1--4 0 0   |  5             |  5 .5 .7         |  1             |  3 . 6           |  8 . 4           |  8          
|  3 .2           |  5             |  8 .3           |  9             |  5  |  5  |    |    |
"   |  4 0 1—4 1 0   |  5             |  7             |  1             |  6             |  8 . 4           |  8             |
2             |  5             |  7 .3           |  6 . 5.3.9       |  7  |  3  | 1 2  |  8  |  1 :0.67
1 6    |  4 1 1--4 2 0   |  5             |  7             |  1             |  6             |  8 .4           |  8             
|  2             |  5             |  3             |  9             |  9  |  1  |    |    |
"   |  4 2 1--4 3 0   |  5             |  7             |  1             |  6             |  4             |  8             |  
2             |  5             |  3             |  4 .7 .4.9       |  9  |  1  |    |    |
"   |  4 3 1—4 4 0   |  5             |  7             |  1             |  6             |  8 . 4           |  8             |
2             |  5             |  3             |  5 .7 .3.9       |  8  |  2  | 2 6  |  4  |  1 :0.15
1 7    |  4 4 1--4 5 0   |  5             |  7             |  1             |  6             |  4             |  4 .8           
|  2             |  5             |  4 .3           |  3 .5.9         |  7  |  3  |    |    |
"   |  4 5 1--4 6 0   |  5             |  7             |  1             |  3 . 6           |  4             |  5 . 4.8         
|  2             |  5             |  9 .3           |  9             |  7  |  3  |    |    |
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"   |  4 6 1—4 7 0   |  5             |  7             |  1             |  6             |  4             |  8             |  
2             |  5             |  3             |  9             | 1 0  |  0  | 2 4  |  6  |  1:0.25
1 9    |  4 7 1—4 8 0   |  5             |  7             |  1             |  6             |  8 .4           |  8            
|  2             |  5             |  3             |  9             |  9  |  1  |  9  |  1  |  1 :0.11
--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |       5 .6      |      5 .6       |  4 . 5.6.7.8.9   |  4 .5 .6.7.8.9   |   1 .2.3.4.5    |   
1 . 2.3.4.5    |  2 .3.4.5.6.7   |  2 . 3.4.5.6.7   |  3 . 4.5.6.7.8   |  3 .4.5.6.7.8   |    |    |    |    |
|            + - -------------+ - -------------+ - -------------+ - -
------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - --+ - --+ - --+ - --+ - -------
1 9    |    1—1 0    |  5             |  6             |  4             |  9             |  1             |  5             |  
3 . 7.2         |  7             |  3             |  8             |  9  |  1  |  9  |  1  |  1:0.11
= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = =
= = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = =
= = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = = = =
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7    |    3 1-4 0    |  7 .9 .7.8       |  1 . 4.3         |  2 .7.6         |  3 .5           |  4 .8 .7         |  3 . 1.2  
|  3 .2.3.5.4     |  8             |  4 . 3           |  5 . 8.3.4.8.7   |  1  |  9  |  1  |  9  |  1:   9 .00
8    |    4 1-5 0    |  7 .9 .7.8       |  (4.2.4.1.4    |  6             |  5             |  6 .5.4.8.7     |  
{ 3 .1.3.1      |  5 .3.5.4       |  { 7 .4.2.1      |  { 4 .2.4.1      |  5 . 3.8.7       |  2  |  8  |  2  |  8  |  1 :  
4 . 00
|            |               |  { 4 .2.2.4.3    |               |               |               |  { 3 .1.3.2      |         
|  { 9 .8          |  { 4 .3          |               |    |    |    |    |
|            |               |               |               |               |               |               |  { 5.3.5.3      
|               |               |               |    |    |    |    |
1 0    |    5 1-6 0    |  7 . 7.8         |  3             |  7 .3.2.7.6     |  6 .4 .6.5       |  (6.4.8.5      |  
3 . 1.3.2       |  { 2 .5.3.5      |  5 . 9.8         |  4 .2.4.3       |  { 6 .5.4        |  1  |  9  |  1  |  9  |  1:   
9 . 00
|            |               |               |               |               |  { 4 .8.7        |               |  { 2 .5.4     
|               |               |  { 3 .8.7        |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 1    |    6 1-7 0    |  7 . 9.7.8       |  1 .4.3         |  4 .3 .2.7.6     |  6 .5           |  { 5 .4.8.6      |  
3 . 2           |  5 . 4           |  6 . 5.2.3.1.8   |  3             |  6 .5 .3.8.7     |  1  |  9  |  1  |  9  |  1 :   
9 . 00
|            |               |               |               |               |  { 5 .4.8.7      |               |               
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 2    |    7 1-8 0    |  7 . 9.8         |  3             |  7 .3.2.7.6     |  6 .5           |  5 . 4.8.7       |  1 .2   
|  5 .4           |  8             |  4 .3           |  5 .4.3.8.7     |  2  |  8  |  2  |  8  |  1 :   4 .0 0
1 3    |    8 1-9 0    |  7 . 8           |  4 . 3           |  3 .7.6         |  6 .5           |  8 .7           |  1 .3.2    
|  2 .5.2.5.4     |  7 . 6.5.9.8     |  3             |  8 .7           |  1  |  9  |  1  |  9  |  1 :   9 . 00
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|  { 1 .2.1.2.2    |               |    |    |    |    |
1 4    |    9 1-1 0 0   |  7 .8           |  3             |  6             |  5             |  6 . 5.4.7       |  1 .3.2     
|  5 .4           |  9 .8           |  { 1 .4.2.2.1    |  7             |  4  |  6  |  4  |  6  |  1 :   1 .5 0
|            |               |               |               |               |               |               |               |     
|  { 4 .1.4.3      |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
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1 5    |   1 0 1-1 1 0   |  7 .8           |  3             |  7 .6           |  5             |  5 .4.5.7       |  3 .2      
|  5 .4           |  8             |  2 .1.3         |  8 .8 .7         |  3  |  7  |  3  |  7  |  1:   2 .33
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 7    |   1 1 1-1 2 0   |  7 .8           |  4 .3           |  7 .6           |  { 2 .1.2.1.2    |  8 .7           |  3 .2  
|  5 .4           |  7 .6.5.1.8     |  3             |  8 . 7           |  1  |  9  |  1  |  9  |  1 :   9 .0 0
|            |               |               |               |  { 1 .3.2.6.5    |               |               |              
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
1 8    |   1 2 1-1 3 0   |  8             |  4 .3           |  7 .6           |  6 .5           |  7             |  3 .2        
|  5 .4           |  7 .6.5.2.8     |  3             |  8 . 7           |  3  |  7  |  3  |  7  |  1 :   2 .3 3
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
|            |               |               |               |               |               |               |  { 5.3.2.5.3   
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |  { 2.5.2.5.3   
|               |               |               |    |    |    |    |
1 9    |   1 3 1-1 4 0   |  8             |  3             |  3 .2.6         |  5             |  7             |  3 .2         
|  { 5 .5.2.5.5    |  7 .6.9.8       |  3             |  7             |  6  |  4  |  6  |  4  |  1 :   0 . 67
|            |               |               |               |               |               |               |  { 3.2.5.5.3   
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |  { 2.5.5.4      
|               |               |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 0    |   1 4 1-1 5 0   |  7 .8           |  3             |  3 .2.7.6       |  6 .5           |  5 . 4.7         |  3 . 2    
|  3 .2.5.4       |  6 . 5.4.3.8     |  3             |  7             |  3  |  7  |  3  |  7  |  1 :   2 .3 3
2 1    |   1 5 1-1 6 0   |  7 .8           |  3             |  5 .7.5.3.7.6   |  5             |  7             |  3 . 2     
|  5 .3.5.2.5.4   |  7 .6.5.9.8     |  3             |  6 .4 .3.8.7     |  4  |  6  |  4  |  6  |  1 :   1 .5 0
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 2    |   1 6 1-1 7 0   |  7 .8           |  3             |  7 .6           |  3 .2.6.5       |  7             |  3 .2      
|  { 5 .2.5.3      |  7 . 6.5.8       |  3             |  7             |  4  |  6  |  4  |  6  |  1 :   1 .5 0
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|            |               |               |               |               |               |               |  { 2.5.4        |
|               |               |    |    |    |    |
|            |               |               |               |               |               |  { 3 .1.3        |               |
|               |               |    |    |    |    |
2 4    |   1 7 1-1 8 0   |  8             |  3             |  { 3.2.7.5      |  { 3 .6.4        |  8 .7           |  
{ 1 .3.3        |  { 3 .5.4        |  8             |  { 4 .4.2.1      |  7             |  4  |  6  |  4  |  6  |  1:   1 .5 0
|            |               |               |  { 7.3.6        |  { 3 .6.5        |               |  { 3 .2          |         
|               |  { 4.3          |               |    |    |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2 5    |   1 8 1-1 9 0   |  7 .9.7.9.8     |  3             |  3 . 7.6         |  5             |  8 . 7           |  3 . 2    
|  5 .4           |  4 .3.8         |  4 . 3           |  8 . 7           |  2  |  8  |  2  |  8  |  1:   4 .00
2 6    |   1 9 1-2 0 0   |  8             |  3             |  6             |  5             |  8 . 7           |  3 . 2          
|  5 .4           |  8             |  4 .3           |  8 .7           |  5  |  5  |  5  |  5  |  1 :   1 . 00
2 7    |   2 0 1-2 1 0   |  7 .9.8         |  3             |  3 .2.7.6       |  5             |  8 . 7           |  3 . 2     
|  5 .4           |  8             |  3             |  8 .7           |  4  |  6  |  4  |  6  |  1 :   1 . 50
2 8    |   2 1 1-2 2 0   |  8             |  3             |  3 .7.6         |  4 .3.2.6.5     |  8 . 7           |  3 . 2    
|  5 .4           |  7 .6.5.9.8     |  3             |  7             |  4  |  6  |  4  |  6  |  1:   1 .50
2 9    |   2 2 1-2 3 0   |  7 .8           |  3             |  5 .4.3.7.6     |  6 . 5           |  7             |  2        
|  3 .2.5.4       |  7 . 6.5.8       |  3             |  3 .8.7         |  4  |  6  |  4  |  6  |  1 :   1 . 50
3 1    |   2 3 1-2 4 0   |  7 .7.8         |  3             |  3 .7.6         |  6 .5           |  8 . 7           |  3 . 2     
|  5 .4           |  9 .8           |  3             |  3 .7           |  2  |  8  |  2  |  8  |  1 :   4 . 00
Jun e   |            |               |               |               |               |               |               |          
|               |               |               |    |    |    |    |
1    |   2 4 1-2 5 0   |  8             |  3             |  5 . 4.7.6       |  3 .2.6.5       |  8 .7           |  3 .2      
|  5 .4           |  8             |  3             |  8 .7           |  4  |  6  |    |    |
|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
"   |   2 5 1-2 6 0   |  7 . 9.8         |  3             |  3 . 7.6         |  5             |  6 .5.4.8.7     |  3 .2     
|  4             |  5 .4.3.8       |  { 4 .2.1.4      |  7             |  4  |  6  |  8  | 1 2  |  1 :   1 . 50
|            |               |               |               |               |               |               |               |     
|  { 2 .4.4.3      |               |    |    |    |    |
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|            |               |               |               |               |               |               |               |     
|               |               |    |    |    |    |
2    |   2 6 1-2 7 0   |  7 . 8           |  3             |  6             |  3 . 2.6.5       |  7             |  3 .2         
|  3 .4           |  8             |  3             |  6 .5.3.8.7     |  5  |  5  |    |    |
"   |   2 7 1-2 8 0   |  7 . 8           |  3             |  3 . 7.6         |  3 . 6.5         |  7             |  3 .2        
|  5 .4           |  7 .6.5.4.3.8   |  3             |  7             |  4  |  6  |  9  | 1 1  |  1 :   1 .2 2
3    |   2 8 1-2 9 0   |  7 . 8           |  3             |  7 . 6           |  3 . 6.5         |  8 .7           |  3 .2        
|  4             |  7 .8           |  3             |  7             |  4  |  6  |    |    |
"   |   2 9 1-3 0 0   |  9 . 8           |  3             |  3 . 6           |  4 . 3.6.5       |  8 .7           |  2          
|  3 .5.4         |  7 .6 .5.9.8     |  3             |  8 .7           |  3  |  7  |  7  | 1 3  |  1 :   1 . 86
4    |   3 0 1-3 1 0   |  8             |  3             |  7 . 6           |  3 . 4.3.6.5     |  8 .7           |  2          
|  3 .2.5.4       |  7 . 6.5.8       |  3             |  3 .8.7         |  4  |  6  |    |    |
"   |   3 1 1-3 2 0   |  8             |  3             |  5 .4 .7.6       |  3 . 2.6.5       |  7             |  2          
|  3 .2.5.4       |  8             |  3             |  7             |  7  |  3  | 1 1  |  9  |  1:   0 .82
5    |   3 2 1-3 3 0   |  8             |  3             |  6             |  4 .6 .5         |  7             |  2             |
3 . 5.4         |  8             |  4 . 3           |  7             |  7  |  3  |    |    |
"   |   3 3 1-3 4 0   |  8             |  3             |  7 .4 .7.6       |  3 . 2.4.6.5     |  7             |  3 .2      
|  3 .5.4         |  8             |  3             |  7             |  6  |  4  | 1 3  |  7  |  1 :   0 . 54
7    |   3 4 1-3 5 0   |  8             |  3             |  7 . 6           |  5             |  8 . 7           |  1 . 3.1.2     
|  3 .5.4         |  8             |  3             |  7             |  6  |  4  |    |    |
"   |   3 5 1-3 6 0   |  8             |  3             |  7 .6           |  5             |  8 .7           |  2             |
3 . 5.4         |  8             |  3             |  7             |  7  |  3  | 1 3  |  7  |  1 :   0 .5 4
8    |   3 6 1-3 7 0   |  7 . 8           |  3             |  4 . 7.6         |  3 .5           |  8 .7           |  2           
|  3 .4           |  9 .8           |  3             |  7             |  4  |  6  |    |    |
|   3 7 1-3 8 0   |  8             |  3             |  7 . 6           |  3 . 4.4.3.5     |  8 .7           |  3 .2           |
3 . 4           |  8             |  3             |  7             |  5  |  5  |  9  | 1 1  |  1:   1 .22
9    |   3 8 1-3 9 0   |  8             |  3             |  6             |  4 .2 .1.5       |  7             |  2             
|  3 .4           |  8             |  3             |  8 .7           |  7  |  3  |    |    |
"   |   3 9 1-4 0 0   |  8             |  3             |  6             |  5             |  7             |  2             |  
3 . 4           |  8             |  3             |  7             |  9  |  1  | 1 6  |  4  |  1:   0 .25
1 0    |   4 0 1-4 1 0   |  8             |  3             |  6             |  5             |  7             |  2             |
4             |  8             |  3             |  7             | 1 0  |  0  | 1 0  |  0  |  1:   0 .00

240



Page 53

--------+ - ----------+ - -------------+ - -------------+ - --------
-----+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - -------------+ - --+ - --+ - --+ - --+ - -------
|            |               |               |   1 .2.3.4.5    |               |               |               |               
|               |    1 .2.3.4     |     2 .3.4.5    |    |    |    |    |
|            |     5 .6.7.8    |   2 .3.4.5.6    |    6 . 7.8.9     |     5 .6 .7      |     1 . 2.3.4    |      4 .5.6  
|     2 . 3.4.5    |      1 .2.3     |     5 .6 .7      |     6 . 7.8.9    |    |    |    |    |
|            + - -------------+ - -------------+ - -------------+ - -
------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------+ - -------------
+ - --+ - --+ - --+ - --+ - -------
1 1    |     1-1 0    |  6 . 7           |  3 . 5           |  8             |  6             |  3             |  5             |  
3 . 4           |  3 . 2           |  7 . 7.2.6       |  8             |  5  |  5  |  5  |  5  |  1 :   1 . 00
1 2    |    1 1-2 0    |  7             |  3 . 6.6.2.5     |  8             |  6             |  3             |  4 .5         
|  4             |  2             |  7 .6           |  8             |  7  |  3  |  7  |  3  |  1 :   0 .4 3
= = = = = = = = + = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = =
= = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = =
= = = = + = = = = = = = = = = = = = = + = = = = = = = = = = = = = = + = = = = = = = = = = =
= = = + = = = = = = = = = = = = = = + = = = + = = = + = = = + = = = + = = = = = = = =
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