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1. HISTORY AND RELIGIOUS RITUAL. 

ANH.A.LONIUM LEw1N11 is a small cactus having roughly the size and 
shape of a radish. By traders in Mexico it is spoken of familiarly as 
'mescal' and it is sometimes confused with another mescal which occurs 
in Arizona, the agave from which· the Apache Indians prepare an in
toxicating drink. Upon the Rio Grande the local Mexican name is 
'peyote' or 'pellote' an alteration of the old Aztec name 'peyotte.' 

The use of the plant for medical and religious purposes is probably 
as ancient as the Indian occupancy of the region over which it grows. 
The Mescalero Apaches take their name from it. As the plant was held 
sacred by the Indians, it was regarded by the early missionaries as the 
direct invention of the devil, and the eating of peyote was made by them 
a crime equal in enormity to the eating of human flesh. 

The sacred ritual of the ea.ting of peyote occupies a period of about 
twelve to fourteen h~urs. Saturday night is usually selected for the 
ceremony during which the worshippers sit in a circle inside the sacred 
tipi with a fire blazing in the centre. 

The exercises open with a prayer by the leader, who then hands each 
man four mescals. These are eaten in quick succession, after the downy 
centre is removed. The dry mescal is chewed until it is soft, then rolled 
into a large pellet between the hands and swallowed. After this first 
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round the leader takes a rattle and hi11 as11istant takes a drum and together 
they sing the first song four times with full voices, beating the drum and 
shaking the rattle with the full strength of their arms. The drum and the 
rattle are then handed to the next couple in the circle, and in this way the 
song is continued throughout the ceremony. 

After a baptismal ceremony at midnight, each member of the group 
is given as much mescal as he wants and they continue eating until the 
next day. Occasionally some earnest devotee will burst forth in prayer, 
but while not singing or handling the drum and rattle they sit quietly 
and often apparently dozing, but their senses seem always on the alert 
and they seldom sleep. 

As a rule, only men take part in the regular ceremony, but sick 
women and children are brought in and, after prayers for their recovery, 
they are allowed to eat one or more mescals prepared for them by the 
priest. 

The Indians regard mescal as a panacea in medicine, as a source of 
inspiration and as a key which opens to them all the glories of another 
world. 

2. PHYSIOLOGICAL ACTION OF MESCALINE. 

Heffter in 1896 extracted four alkaloids from mescal, mescaline 
1·16 per cent., anhalonidine 1·16 per cent., anhalonine 0·46 per cent. and 
lophophorine 0· 14 per cent., and three years later Dixon published an 
account of the physiological effects of one of these, mescaline. 

(1) Mescaline has a definite effect on the circulatory system, probably 
by direct action on the cardiac muscle, causing a marked slowing of the 
heart rate and a rise in the systolic blood pressure. These effects are 
produced in man after a dosage of 0·05 grm. 

(2) In toxic amounts the respiration becomes quicker and shallower, 
death ultimately occurring from failure of the respiratory centre. 

(3) When small vertebrate animals are experimented on it is found 
that an injection of ·5-10 minims of a 1 per cent. solution produces at 
first partial paralysis with irregular twitchings of the muscles and an 
increase in the reflexes. The animal becomes exceedingly susceptible to 
stimuli, until the slightest touch, or even a breath of cold air, is sufficient 
to liberate a nervous explosion which causes a resulting contraction of 
several muscles. Later there is complete paralysis, then tonic rigidity, 
so that peripheral stimulation produces no effect. After this stage is 
reached stimulation of the sciatic nerve will produce a muscular con
traction, showing that the effect must have a central origin. A cat so 
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treated shows photophobia, dilatation of the pupils, increased salivation, 
stupor and an ataxic gait. The animal starts excessively if a. weight be 
dropped near it, but it completely fails accurately to locate the sound. 
When still more deeply intoxicated the animal lies in any position in 
which it is placed and takes no notice of any sound or cutaneous stimuli, 
but can be roused through the senses of sight, taste or smell. A little salt 
placed on the tongue or carbon-disulphide put near the nose gives rise 

· to a. momentary explosion of inco-ordina.ted movements over the whole 
body. 

When the cat is in this condition the opening of its eyes in front of a. 
dog produces no effect for a short interval, but suddenly perception occurs, 
the dog is recognized as such, and a. paroxysm of muscular movements 
is produced in which the teeth a.re be.red and the hairs a.re erected. This 
spasm passes off in a. few seconds and the cat then relapses into its 
previous state of stupor. 

3. CASE HISTORIES OF SUBJECTS AND AN ANALYSIS OF THEIR REPORTS. 

Oase 1. PrentiBB and Morgan (1885). 
"After ea.ting three mescal buttons I retired to my room at 11 o'clock 

and I noticed that on closing my eyes I could see all sorts of designs in 
brilliant and ever-changing colours. These were so plea.sing I decided to 
continue the experiment, and I placed a. fourth and pa.rt of a fifth button 
in my mouth. Then followed a train of delightful visions such a.a no human 
being ever enjoyed under normal conditions. My mind was perfectly 
clear and active, the power to concentrate my thoughts upon any desired 
subject was only slightly lessened; seated at my desk I could write of 
my sensations and experiences; stretched out upon the bed, with closed 
eyes, an ever-changing panorama. of infinite beauty and grandeur, of 
infinite variety of colour and form, hurried before me. By concentrating 
my thoughts upon various subjects successively, the nature of the visions 
could be determined and considerable control exercised over the time that 
they remained in view. Perhaps the most pleasing of all the visions of 
the night were brought to view by my involuntarily thinking intently of 
the production of Kiralfy's 'America' as given two years ago. Indeed, 
during the passage of this and many other visions before my enraptured 
mental gaze, my pleasure so far passed the more ordinary realms of 
delight as to bring me to that high ecstatic state in which our exclamations 
of enjoyment become involuntary. I truly thought that I had experienced 
great pleasure upon many previous occasions, but the experience of this 
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night was one quite unique in this regard in the history of a lifetime. 
The tendency of every feature of the experience to prove a source of 
pleasure was quite remarkable. Efforts to fix the attention upon some 
subject which should give rise to unpleasant vision resulted in the 
appearance of myriads of horrible crawling monsters and seas of gruesome 
forms of human face and body which would cause the ordinarily sensitive 
human being to shudder. But under the influence of mescal it merely 
added another item to the list of the inexpressible delights of my re
markable night's experience." 

Case 2. 

Between 11.30 p.m. and 2.30 a.m. seven buttons were taken. The 
pupils dilated by 1.30 a.m. and remained dilated until the evening of the 
following day. 

The pulse rate gradually fell from 108 to 71 at 2.30 a.m. A sedative 
effect upon the muscular system became apparent at 2.30 a.m., the 
subject feeling decidedly lazy and perfectly contented. At 3 a.m. began 
the period of intoxication and the full effects of the drug. From then 
until 7 a.m. he reclined lazily in his chair disinclined to make the slightest 
movement. His eyelids drooped and he scarcely moved his lips and jaws 
in articulating. There was no exhilaration, but a tendency to reverie. 
He noticed a fine tremor of the extremities and a rumbling in the ears. 
He lost conception of time, the intervals between his words and sentences 
seeming inordinately long. 

He had paroxysms of 1-6 mins. in length during which he had visions 
of ever-changing and gorgeously coloured objects, forms and designs in 
motion. The first sensation that followed the taking of the drug came 
upon the thoughtless closing of his eyes. Instantly there sprang into 
the field of view a host of little tubes of shining light down which green 
and red balls the size of peas were constantly rolling. The tubes of light 
bent themselves into the shapes of letters, but they would spell nothing, 
and slowly curving themselves into grotesque shapes began to revolve 
rapidly, the green and red balls going in the opposite direction with even 
greater velocity. All the field of view between these silent wheels was 
filled in with a shifting mass of green. The colours were wonderful. They 
were the colours of the spectrum intensified as though bathed in the 
fiercest sunlight. No words can give an.idea of their intensity or of their 
ceaseless, persistent motion. The figures constantly changed in form and 
colour; but always remained a series of fantastic curves, revolving rapidly 
back and forth upon their own axis. The forms changed through rich 



DouGLAS N. BuoHANAN 71 

Arabesques, Syrian carpet patterns, and plain geometric figures, and with 
each new form came a new flush of colour, every shade appearing from 
pure white to deepest purple. When the eyes opened and the light was 
turned up, the vision faded like stars going out in daylight, and the room, 
tl;l,bles, chairs and all surroundings came back into real existence and 
within reach of his hands. 

During these paroxysms he experienced difficulty in enunciation 
and was frequently at loss for a word with which to express his thoughts. 
He seemed also to have a double personality-to be outside of himself 
looking at himself. At such times a marked symptom was a feeling 
of great distrust and resentment which he exhibited towards those who 
were making the experiment with him. He realized his mental inferiority 
and firmly believed that we were secretly laughing at his condition. He 
believed that we intended to kill him and for this reason refused to take 
the eighth button at 3.30 a.m. He has since stated that the drug made 
him perfectly insane in this particular and that he would have attempted 
violence had it not seemed to him too much trouble in his lazy and 
depressed condition. At about 7 a.m. the paroxysms and all symptoms 
began to diminish in intensity and had entirely disappeared at 7 p.m. 
During the day he was troubled with some disturbance of vision, occipital 
headache, sense of dual personality, and tendency to recurrence of the 
vision and lapses of mind, but he managed to do his day's work. 

Case 3. 

Dr Weir Mitchell (1896), reports that, "after taking at 12 noon, 1! 3 

of extract which is equal to I! buttons, at 1 p.m. I 3, and at 4 p.m. ! 3, 
making notes at 4.30 p.m., I became aware that a transparent, violet 
haze was about my pencil point, a tint so delicate as at times to seem 
doubtfully existent." This may be due to dilatation of the pupil; cf. 
Dobrowolsky, Arch.fur Ophthalmologie, xxm, 213. 

"At this stage of intoxication I had a certain sense of the things 
about me as having a more positive existence than usual. It is not easy 
to define what I mean, and at the time I searched my vocabulary for 
phrase or word which should fitly state my feeling. It was in vain. At this 
time also, I had a decisive impression that I was more competent in mind 
than in my everyday moods. I seemed to be sure of victoriously dealing 
with problems. This state of mind may be easily matched in the condition 
of some men when pretty far gone in alcoholic intoxication. My own 
mood was gently flattering--a mere consciousness of power, with mean
while absolute control of every faculty. I wrote a long letter of advice 
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dealing with a rather doubtful diagnosis and on reading it over was able 
to see that it was neither better nor worse than my average letter. Yet 
the sense of increased ability was so notable that, liking to test it, and 
with common-sense disbelief in it.a flattery, I took up a certain paper on 
psychology, which a week before I had laid down in despair. I grieve t.o 
say that it was lees to be comprehended than ever. 

"I next tried to do a complicated calculation, but soon discovered 
that my ordinary inefficiency as to figures was not really decreased. 

"A mood is like a climate and cannot be reasoned with. I continued 
to have for some two hours this elated sense of superiority. I was for this 
while in that condition in which some people permanently abide. 

"My first vivid show of mescal colour effects came quickly. I saw 
silver stars and then of a sudden here and there delicate floating films of 
colour-usually delightful neutral purples and pinks. These came and 
went. Then an abrupt rush of countless points of white light swept across 
the field of view as if the unseen millions of the Milky Way were to flow 
like a sparkling river before the eye. In a minute this was over and the 
field was dark. Then I began to see zig-zag lines of very bright colours, 
like those seen in some megrims. I tried to fix the place and relations of 
these but the changes were such as to baffle me. 

"One was an arch of angled lines of red and green, but of what else 
I could not determine. It was in rapid minute motion. The tints of intense 
green and red shifted and altered and soon were seen no more. Here 
again was the wonderful loveliness of swelling clouds of more vivid 
colours, gone before I could name them, and sometimes rising from the 
lower field and very swiftly altering in colour tones from pale purple 
and rose to grey with now and then a bar of level green or orange 
intense as lightning and as momentary. 

"When I opened my eyes all was gone at once. Closing them, I began 
after a long interval to see for the first time definite objects associated 
with colours; The stars sparkled and passed away. 

"A white spear of stone grew up to a. great height and became a tall, 
richly finished Gothic tower of very elaborate and definite design, with 
many rather worn statues standing in the doorways or on stone brackets. 
As I gazed, every projecting angle, cornice and even the face of the stones 
at their joininge, were by degrees covered or hung with clusters of what 
seemed to be huge precious stones, but uncut, some being more like 
masses of transparent fruit. These were green, purple, red and orange
never yellow and never blue. All seemed to possess an interior light; 
and to give the faintest idea of the perfectly satisfying intensity and 
purity of these gorgeous colour fruits is quite beyond my power. 
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"As I looked, the tower became of a fine mouse hue and everywhere 
the vast pendent masses of emerald green, ruby reds and orange began 
to drip a slow rain of colours. All this time nothing was at rest a moment. 
The balls of colour moved tremulously. The tints became dull and then 
at once, past belief, vivid; the architectural lines were all active with 
shifting tints. The figures moving shook the long hanging lines of living 
light, and then in an instant all wa.s dark. 

"After an endless display of less beautiful marvels I saw that which 
deeply impressed me. An edge of a huge cliff seemed to project over a 
gulf of unseen depth. My viewless enchanter set on the brink a huge 
bird olaw of stone. Above from the stem or leg hung a fragment of Rome 
stuff. This began to unroll and float out to a distance which seemed to me 
to represent Time as well as immensity of Space. Here were miles of 
rippled purples, half transparent and of ineffable beauty. Now and then 
soft golden clouds floated from· these folds, or a great shimmer went over 
the whole of the rolling purples, and things like green birds fell from it, 
fluttering down into the gulf below. Next I saw clusters of stonef! hanging 
in masses from the claw toes; as it seemed to me miles of them down far 
below into the underworld of the black gulf. 

"This was the most distinct of my visions. 
"Later, I saw interlaced and numberless hoops in the air, all spinning 

swiftly and all loaded with threaded jewels or with masses of colour in 
long ropes of clustered balls. I began to wonder why I saw no opals and 
soon each of these circles that looked like a boy's hoop became a large 
fluid opal. 

"I set myself later to seeing if I could conjure figures, for so far I had 
seen nothing human in form, nor any which seemed alive. I had no luck 
at this, but a long while after I saw what seemed a shop with apothe
caries' bottles but of such greens and reds and purples as are not outside 
of the pharmacies of fairy land. 

"On the left wall was pinned by the tail a brown worm of perhaps 
100 ft. long. It was slowly rotating like a catherine wheel, and it did not 
seem loathly. As it turned, long green and red tentacles fell this way and 
that. On a bench near by two little dwarfs made, it seemed, of leather, 
were blowing through long glass pipes of green tint which seemed to me 
to be alive, so intensely vitally green were they. 

"I was at last conscious of the fact that at moments I was almost 
asleep and then wide awake. In one of these magic moments I saw my 
last vision and the strangest. I heard what appeared to be approaching 
rhythmical sounds and then saw o. beach which I knew to be that of 
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Newport. On this with a great noise, which lasted but a moment, rolled 
in, out of darkness, wave on wave. These as they came were liquid 
splendours, huge and threatening, of wonderfully pure green, or red, or 
deep purple. Once only, deep orange and with no trace of foam . 

"These water hills of colour broke on the beach with myriads of lights 
of the same tint as the wave. This lasted some time and while it did so, 
I got back to more distinct consciousness and wished the beautiful 
terror of these huge mounds of colour would continue. 

"A knock at my door ea.used me to open my eyes, and I lost whatever 
wonder might have come after." 

Case 4. 

Fernberger, in the American Journal of Psychology (1923), gives one 
of the first descriptions of the experiences of a. trained psychologist in 
mescal intoxication. · 

William James attempted this in 1920, but he did not persist in his 
attempt . His description of his sensations are given in the Atlantic 
Monthly, where he says: "I ate one mescal button, became ill, had no 
visions and discontinued the experiment." Fernberger undertook the 
investigation to determine whether or not the visual hallucinations 
following the use of mescal were imagine.I or 'real' in character. 

He took six mescal buttons, a large dose, at 12 noon. After half an 
hour he observed that both positive and negative after-images seemed to 
be relatively more intense and of longer duration than usual. Colours 
from violet to orange appeared, with closed eyes, but seldom red. The 
colours were rarely of a high degree of saturation. Later, he discovered 
that colours on the periphery had a more than normal degree of satura
tion and clearness. 

He says: 
"At 3.48 I noted that dictation seemed to be very much slower than 

usual, although the stenographer assured me that my speech was as rapid 
as usual. Then kinaesthetic sensations became very noticeable; on moving 
my shoulder, the muscular and especially the articular sensations were 
extremely clear. 

"When I stretched out my hand it seemed to be very far away-it 
seemed to move away to a distance of at least 10 feet. 

"This distortion of space was present for both monocular and bino
cular vision. 

"I seemed to be in a state of dual personality. I was able to make 
perfectly rational and normal verbal judgments, that were totally at 
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variance with the immediately present sensory cues. I could say that 
a certain calendar was actually only 4 inches long although it appeared 
to be many feet in length. 

"My state at this period can best be described as a supernormally 
clear focus of attention (which however was very rapidly changing) with 
practically no background of consciousness. The increase in clearness 
was quite evident in sensory modalities other than the kinaesthetic. I was 
aware of throat noises when a person a number of feet away from me 
swallowed, and of colour shadows in a magazine cover. 

"Accompanying this distortion of space was also a distortion of time. 
A given period of time seemed very much more extended than normally. 
Speech seemed slow and walking became a ponderous affair. 

"During the experiment I had a feeling of inferiority which is the 
reverse of Dr Weir Mitchell's experience." 

Case 5. 

Kluver, at the University of Minnesota in 1927, took mescal in order 
to produce experimentally phenomena which are, or are comparable to, 
eidetic images. 

The question was whether some of the characteristics of eidetic 
images, as determined by experimental work in and outside of Marburg, 
can also be found in mescal vision. 

It was found very difficult accurately to determine the size of after
images produced in mescal intoxication. The paper squares used to 
produce them were covered by forms and figures spontaneously produced. 
In some cases the phenomena observed on the grey ground showed the 
complementary colour of the square or figure which was fixated, but in 
most cases this was not observed. The normal marginal contrast was 
frequently observed, and the hues of the after-images seemed to be the 
same as these seen under normal circumstances, although often the 
colours were more deeply saturated. 

In most cases the form and colour of the after-images transformed 
into the visionary phenomena so that a violet after-image which seemed 
to be identical in size with the original stimulus rapidly changed to a 
violet circle, then to stars which became a part of the design covering the 
whole paper. 

One of the features of eidetic experiments is the constancy in size 
which objects retain even when produced on backgrounds at varying 
distances, but this· peculiarity was not observed when mescal was used 
as the producing agent. It was found impossible definitely to localize 
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the after-image at a given space as some subjects can do with eidetic 
phenomena. The after-images which were produced moved with the eyes 
of the subject while the visionary phenomena seemed to be stationary. 
After simultaneous exposure of two 5 cm. squares two distinct after
images in the complementary colour could be perceived, but it was not 
found possible to produce a mixture of these squares. After monocular 
exposure of a coloured figure a faint complementary after-image could 
be perceived by the unstimulated eye, but it was not found possible 
spontaneously to perceive any colour. When pictures of animals were 
exposed individually before the grey background for a period of 15 to 
40 seconds it was found impossible after their removal to see the animal 
with the eyes open, only visionary phenomena covered the ground. With 
the eyes closed certain details of the animals were occasionally observed, 
but they very rapidly however became a part of the visionary designs. 
The instruction to see an animal on a grey background could not be 
carried out, although brilliant red jewels, crabs turning into snakes and 
green flames were spontaneously perceived. Closure of the eyes had no 
effect on this result. The conclusion reached by Fernberger was that 
mescal did not create the ability which some Eidetiker have to see 
intentionally meaningless or meaningful material either with open or 
with closed eyes. 

He says further that mescal did not influence the perception of depth 
in monocular or binocular estimation of distance. The examination of 
geometrical-optical illusions such as those of Miiller Lyer, Zolner, Poggen
dorff, Wundt, Kundt and Hering did not reveal any differences between 
mescal and normal vision so far as the kind of illusion is concerned or 
as regards the amount. 

It was found possible to get positive after-effects of long duration 
under mescal, if the stimulus material was placed before the subject in 
a darkened room and then suddenly illuminated for one second. This 
procedure of placing the subject in a darkened room was soon followed 
by the appearance of visionary phenomena, but these latter were banished 
by the sudden illumination, for the time of duration of the after-image. 

The Marburg school has found that the application of disturbing 
stimuli influences the results of eidetic phenomena in a definite way, but 
Fernberger came to the conclusion that olfactory and cutaneous stimuli 
might in some cases suddenly change the form and saturation of the 
visions but that auditory stimuli, whether expected or not, had no influence 
on the phenomena. 
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Case 6. 

Beringer, a.t the Heidelberg Psychiatric Clinic, investigated thirty-two 
ea.sea of mescaline intoxication. His results a.re based on the introspection 
of the subjects while intoxicated rather tha.n on experimental investiga
tions for possible alterations in the sensory processes. The a.Iterations he 
ha.s noted in these cases can be grouped under the following headings. 

(1) Smell. 
(2) Taste. 
(3) Hearing. 
(4) Vision. 
(5) Time sense. 
(6) Co-ordination between the senses. 
(7) Alterations of general sensations. 

(1) Smell. Certain of the subjects showed a. great increase in the 
intensity of their perception of smells. One reported that his sense of 
smell wa.s so sensitive that he could smell in his food the odour of the 
soa.p with which the cook ha.d washed her hands. Another said tha.t he 
was nauseated by the smell of the soaps a.nd powders of his barber, for 
although these smelled the same to him a.s usual there was added to them 
a. new quality which he found most disagreeable. Hallucination of smells 
occurred, some subjects reporting that the a.ir seemed charged with a 
vague perfume. 

(2) Taste. V a.ria.tions both in intensity and quality of taste sensations 
were reported. One subject sa.id that although his tongue was very 
sensitive to the touch of food everything tasted as insipid a.s water. 
Another constantly reported the presence of a. very strong sweet sensation 
which was of a.n unpleasant quality. Metallic taste in the mouth was also 
noticed by some observers, one reporting that his saliva was very metallic 
a.nd tha.t if it ha.d been wine he would have been sure that it had come 
from a. metal flask. No hallucinations of taste were reported, but it is of 
interest that in some experiments on mescal carried out by Ha.velock 
Ellis he wa.s conscious of a. combination of vision and taste. Ellis reported 
tha.t a. high intensity green produced for him a. sweet metallic taste, while 
blue had a. taste which resembled phosphorus. 

(3) Hearing. The intensity of the auditory perceptions of the subjects 
varied a great deal in intensity, but on the whole sounds usually appeared 
louder than in normal circumstances. One subject reported that the 
leaves rustled very loudly on the wa.y home and ga.ve him great anxiety. 
Another reported tha.t all conversation seemed very loud and that the 
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localization of sounds was very difficult, the words of a person speaking 
to him appeared at one time to come from the front and at others from 
the side. When a note was played on the piano one subject said that he 
could hear all the overtones quite clearly and distinctly and that in 
addition to this increased power of auditory analysis he could hear the 
noise of the moving of a finger when a man played a note on the violi~. 
This analytical power was a constant feature with some subjects, but 
none reported its presence in connection with the spoken word. The 
quality of sounds was often much changed by mescaline. A reported 
that all his friends' voices seemed much higher and shriller in tone. He 
also said: "B's voice on the telephone is loud and echoing and of a 
luxurious character.-! hear what I believe is a saw but it sounds like 
an electric bell-the sound of a motor car exhaust is like the music of 
a magnificent orchestra. The vacuum cleaner which is working in the hall 
gives me a great feeling of fear, and I have also the feeling that seals and 
walruses are slithering towards me." Some observers reported that 
above all the sounds they appreciated they heard a new quality, that of 
the steam organ of the circus. Hallucinations in this sense modality were 
reported. B said: "When Dr M. struck a note on the piano the tone rose 
slowly and went over into the bright distant sound of a chorus of women 
who looked like a group of nuns, singing an Easter hymn. Nevertheless 
I was aware that it must be a sense illusion." 

(4) Vision. The subjects showed many changes from the normal in 
the phenomena perceived. Brightness changed during the limits of the 
experiment. One subject reported that the varied sky appeared to alter 
quite rapidly from bright to dark and that the moss in the woods appeared 
a more brilliant green than he had ever seen before. Seated in a room, he 
said that the whole space seemed to get brighter and brighter and that 
the gold of the wallpaper seemed to become more and more intense. The 
tone of colour in some oases appeared to alter. B reported: "The colour 
of all things vanishes, the whole room becomes singularly grey and dull 
-the whole world now looks reddish green, blue and yellow are completely 
lacking-now everything appears as in a badly coloured reproduction, 
there is a halo round the head of Dr M.-now the surface colour takes on 
the colour of the ground, the halo becomes the colour of the background 
-everything now seems as if it were. seen through a lightly coloured 
glass-now the ground colour loses its character and the surface colour 
increases in intensity, the colour of a woman's dress appears ugly and 
gaudy as if there were bright vivid lines across it of lacquered colours." 
Alteration in colour quality gave to some subjects a distinct alteration 
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in its feeling tone. One subject reported: "My visual sense is enriched, 
but it lacks the colouring of colour, they are only lights, red, blue and 
so forth, and they find no echo in my feeling-now looking through the 
window the whole landscape appears as a dull olive green as in a 
threatening thunderstorm and all the objects on the house take on this 
colour quality in a strange and dreadful way." 

The visual sensibility showed in some cases an increased sensitivity 
for slight nuances of colour and of contrast so that one observer reported 
that the pattern in a carpet seemed to stand out in relief as if separate 
from the carpet itself. There was erroneous estimation of distance even 
under conditions when the real distance was known, and associated with 
it there was spontaneous stereoscopy. B reported: "A wall I know to 
be thirty feet away looks much closer-a flat surface like a wall takes 
on a three-dimensional character by an analysis int<1 its units of three
dimensional bricks-the books in my bookcase are very clear and I can 
feel and grasp, with my hands, not my mind, the air and the space between 
objects-free and empty space is an entity for me-the quality of things 
has changed for me, the faces of people look like caricatures and as if 
they had been painted-a hollow iron pillar looks quite massive and as if 
made of solid steel-the grey window curtain seems to be made of 
cement-ornaments all appear to stand out in the world of objects as if 
aesthetically displaced, they attract more attention than is usual." 

There was evidence of the appearance of apparent movement. The 
report of one subject when shown the following figure was that these 
triangles changed their form, they became longer and more pointed and 
then shorter and broader, they came together and then moved out again, 
they moved amongst each other continuously and that the whole figure 
had a flowing movement continuously changing in velocity and with no 
directional tendency in any definite way. To the observer the movement 
was a real process but he could not distinguish it in character from any 
other movement. 

Fig. I. 
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This subject continued his introspections on this feature of the visual 
phenomena by saying, "The smaller the object viewed the move lively 
is the movement-the corner of the room moves out and is now acute 
in angle, now obtuse, the wall rocks back and forth, the lamp rooks, the 
ground rises and falls-objects change in size, it is like looking through 
a field glass and then suddenly reversing it so that everything looks very 
small but in proportion-this is not true with people, Dr M. does not look 
smaller when he sits at a distance, there is no perspective decrease, no 
telescopic fore-shortening-there is a splitting up of space, I eat from 
one space to another space-I find difficulty in knowing in what dimen
sion I live, the geometry of space must be placed on a new basis." The 
apparent movement observed with the geometrical figure was also present 
with printed words. When the following word was shown to the subject 
he reported that the individual letters were at first displaced and that 
only after an appreciable interval did they move together to form a word. 
The movements reported by the subject are shown in the various parts 
. of the following figure. 

I I Al 
KA s, KA S, K s, KAIS 

Fig. 2. 

There was evidence that visual illusions were present in practically 
all cases. The forms of these underwent change, at first they were lines 
and surfaces, then architectural in character, then landscapes, then men 
and animal forms and finally depth and plasticity appeared. Colour was 
in these from the beginning. Usually the complementary colours appeared 
together from a fixed point on the visual field and then gradually covered 
the whole surface. 

(5) Disturbances of the time sense. With all the subjects used in the 
experiment there was a noticeable decrease in accuracy of judgment of 
time intervals. One subject asked the experimenter a question and 
although the answer was given normally the subject felt that about an hour 
had gone by in the interval. When the subjects were left alone they re
ported a feeling of empty time space, during which nothing happened either 
inside or outside himself. One left alone for five minutes thought that 
half an hour had elapsed, another judged an interval of three minutes 
to be about an hour. This disorganization of the appreciation of time was 
also present even when the intervals could be related to the stages of a 
familiar process. One subject hearing a man ascending a stair experienced 
a tremendous interval between each step; probably the sound of a foot
step roused him from a period of increased time sensation. 
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(G) Co-ordination between the senses. There was evidence of an inter
relation between the perception of sound and the appreciation of colour 
sensations. Whenever notes were played on the piano, subject B saw 
quite clearly the following colours. 

Note C-a blue point on a green 
background which later 
changed to red. 

G-green. 
F-orange. 
C-green. 
G-bright blue. 

Note C1-red. 
C-green. 
C2-green, then bluish green. 
C2-red. 
A-blue. 
F-orange. 
C-green. 

There was also a relation between sound and tactile thermal impressions. 
Some types of music made the subject feel cold, others produced a sensa
tion of agreeable warmth. Light had a similar action, brightness pro
duced a cold sensation like freezing and smaller intensities of illumination 
gave a warm feeling. The perception of real movement produced with 
some subjects a sensation of similar movement in their body. One subject 
reported that the loud barking of a dog made him tremble because he 
felt the vibration of the barking all through his body. 

(7) Alteration of general sensations. Most subjects reported alterations 
in sensation which showed the change more in the area of location than 
in the actual quality. Thus one said, "I have a curious sensation of cold
ness which is not in my skin but in my bones and muscles. This feeling 
changes about to my teeth, my gums, my lips, my hands and legs and 
to the soles of my feet." Another subject felt that his right arm was 
frozen through, and with it he had hallucinations of pressure so that he 
felt a sensation of strangulation in his neck and experienced the pressure 
of his clothes at all points on his body. He said that he was extremely 
conscious of all the errors which the tailor had committed in the making 
of his clothes. Long after a book which was placed on a subject's 
shoulder had been taken away he said that he was conscious of the 
pressure. To some people in the experiment there was an alteration in 
the character of objects. One felt that metals did not feel hard and that 
they could be bent like wax and that his fingers and his mouth were 
pliable. Small objects like a fork appeared to become so heavy that he 
could not lift them, and he lost all feeling of bodily unity. He said that 
he was sure that he could lay his arm or his leg aside and that such a 
thing felt quite natural to him. His kinaesthetic sensations were dis
organized so that he felt his shoulders higher than his head, and when 
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lying flat said that his head felt much lower than his body. The following 
is a. typical introspection which shows some points of alteration not 
specifically analysed in the preceding sections. 

"Dr M. sits next to me and I have a. great feeling of superiority over 
him, for while he lives only in one dimension I have at my disposal a. 
great number. Therefore I speak with him very little for he cannot 
understand me. In the colour sensations around me which have the 
spaceless character of the Arabesque, the colours green and red pre
dominate and give me pleasure, but yellow and mixtures with yellow 
a.re very unpleasant indeed. I seldom see blue. The landscape rests upon 
my chest and makes it difficult to breathe, but the spatial and coloured 
phenomena which I see give me pleasure because I appreciate so many 
more dimensions. Lying on the sofa, I see before my eyes dancing colours 
of green and red patterns, these fade away and I see yellow and orange 
light. Towards evening before my window a cricket began to chirrup, 
this high tone seemed to me very unpleasant and I could not rest until 
I had closed the wondow. The chirruping I called the yellow chirruping. 
When I heard a. violin played I saw many rich and beautiful colours, 
when the clock in the tower struck I saw a purple light. Colours all seem 
more deeply saturated than usual, especially on the periphery. With 
central visions objects seem to become loose and cloudy. I find it difficult 
to fixate objects for any length of time, they seem to lose their solidity 
and to move. A packet of cigarettes on the table seemed to move with 
a jerk. All auditory stimuli are loud. I have no feeling of hunger or 
thirst, I have no sense of fatigue and I seem to be beyond all desires. 

4. AFTER-EFFECTS OF MESCALINE. 

The only after-effect of any importance is the depression of the 
respiratory centre which usually ensues and which is more evident than 
the accompanying cardiac depression. Nausea is often present after a 
large dose, but actual vomiting is rare with the alkaloid mescaline, and 
when it does occur with the mescal buttons it is very probably not due 
to a toxaemia but to the gastric irritation produced by the hairy pad. 
Headaches when present are usually occipital in distribution and may be 
very severe and may last some days. 

Mescaline has been used as an antispasmodic in colic and muscular 
cramps, in nervous cough and hysteroid symptoms; as a cerebral stimu
lant in hypochondria.sis melancholia; as a substitute for opium or chloral 
in conditions of nervous irritability or restlessness, active delirium and 
mama. 
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5. COMPARISON OF THE ACTION OF MESCALINE WITH THAT 

OF SIMILAR DRUGS. 

83 

Some of the isolated properties of mescaline resemble those of many 
drugs, although the symptoms as a whole which it produces are quite 
distinct. 

(1) Oanabis indica differs from mescaline in the delusions of merri
ment which it produces and in its hypnotic effect. Mescaline never 
causes merriment but induces a condition of ideal content, and always 
produces wakefulness. 

(2) Strychnine has an action on the nervous system which is closely 
allied to that of mescaline but which acts mainly on the spinal cord 
instead of on the cerebral cortex. Opisthotonus, which is a constant 
feature of strychnine intoxication in certain stages, never occurs with 
mescaline. 

(3) Cocaine given in doses of 0·04 to 0·07 grm. of the chloride 
produces symptoms very like those of mescaline. With doses of 0·4 to 
0·5 grm. of cocaine, euphonia is produced and loss of voluntary movement. 
With still longer doses there are produced illusions in the sensory fields 
of vision, hearing and tactile sensation. With cocaine intoxication there 
are often produced sexual ideas, mainly of a perverted character, but 
this is not the case with mescaline. 

(4) Scopolamine, on the whole, does not give symptoms which are 
very similar to mescaline intoxication. Amnesia is always present but 
sensory illusions are rare and synaesthesia and fusion never appear. 
Mescaline resembles nicotine in its action on nerve, first paralysing nerve 
cells and then nerve fibres. 

6. GENERAL PSYCHOLOGICAL EFFECTS OF MESCALINE INTOXICATION. 

(One of the best descriptions of mescaline intoxication in general 
literature is in the short story by D. H. Lawrence, The Woman who Rode 

· Away.) The general effect of mescaline intoxication is to disturb the 
subject-object relation, the knowledge of the conditions influenced by 
the ego and the knowledge of the conditions not influenced by the ego. 
The ego is disturbed and a man projects himself outside himself, his ego 
and his body are disconnected and the ego is split up into part processes. 
There is a lack of the appreciation of value, all sensory stimuli seem of the 
same value and the subject may turn his attention to practically anything. 
As the intoxication increases in strength the ego, with all its strivings, 
its wishings and its willings, appears to vanish. Normal effective reactions 

0-2 
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seem to diminish so that one subject reported that after he went home 
he read a very important letter which should have affected him very 
much, but it left him cold, he had no effective reaction to the stimulus 
of the situation. Under mescaline intoxication a subject has no sex drive, 
no honour, no impulse to acquire knowledge. The world becomes 
meaningless and loses its urge. A peculiar state of passivity is produced, 
not simple and enduring but with fluctuations. 

There is a decrease in activity but there may be an increase in intensity 
of perceived sensations. The subject forgets himself, and place and time 
become dominated by a feeling of absolute timelessness. There is a feeling 
of monumental existence, a sphinx-like experience. Even emotions, like 
sorrow, seem monumental in extent and quality. There is a very powerful 
feeling of projection of the ego, the subject gets outside himself and 
watches himself doing many things. The change which takes place in the 
observer corresponds to the stimulus of the moment and on the momen
tary content of consciousness. The sense phenomena which do occur 
become stronger and assume a greater importance than is normal. Many 
of the phenomena, or at least their form, may depend on suggestion from 
the outside, so that it is obviously desirable to test the effect of mescaline 
on a congenitally blind subject, on one completely and one partly colour
blind, on a person devoid of visual imagery and on a person very sus
ceptible to hypnotic suggestion. 

There is a certain analogy in ego disturbance in mescaline intoxication 
with the similar loss of collective consciousness which occurs in some 
psychoses. Mescaline intoxication is like hebephrenia in the character of 
the illusions. 

Weir Mitchell points out a similarity which exists between mescaline 
illusions and the visions that are experienced in some ophthalmic megrims. 
In one case which he mentions the subject reported that in the megrim 
he saw about twenty feet away a trellis of silver, covered with vines and 
flowers of brilliant tints, which fluctuated in intensity and which was 
most obvious when the eyes were open. At other times he saw a series of 
complex geometrical figures at the centre of the field, which were brilliant 
pink or red in colour. Quite commonly he saw multiple red circles inter
twined, and in rapid rotation, and once he saw a red eye which seemed 
to approach him from a distance. Sometimes there was a milky cascade 
before both eyes and a crescent of silver appeared on the wall with 
numerous heads in profile suspended from it. Some of these faces were 
strange to him and some were vivid revivals of faces which he had long 
forgotten. During one attack he saw a huge red spider which melted into 
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a series of red triangles revolving in rapid motion. He reported that on 
several occasions he had seen the door open and a procession of white
robed, veiled figures enter. These were seen with the eyes both open and 
closed, and he found that he could double them by causing diplopia 
•from pressure on one eye. When the room was lit they disappeared. 

7. NOTE ON LILLIPUTIAN ILLUSIONS. 

One of the features of mescaline intoxication which is of considerable 
interest is the alteration in size of familiar objects which is commonly 
experienced. In some cases this diminution in size was confined to 
inanimate objects, human faces and bodies retaining their normal 
proportions. But this was not invariably true. There is a striking 
similarity in this phenomena to the lilliputian illusions which sometimes 
accompany intoxication with ether, alcohol, .cocaine and hasheesh, 
and which has more often its origin in a toxic condition producing 
febrile delirium. The true illusion is a vision of small people, men and 
women of minute or slightly variable height, alone or accompanied by 
small animals and small objects all relatively proportionate in size. The 
observer must see a world like that created by Swift in Gulliver's Travels. 
These hallucinations are mobile, coloured, and generally multiple, and 
all this miniature world walks, runs and works in relief and in per
spective. The ordinary visual hallucinations of toxic origin most usually 
produce a feeling of fear and terror, but true lilliputian visions, however 
caused, are accompanied on the contrary by a feeling of curiosity and 
amusement. These illusions have been noted in literature. Anatole France 
describes such things in Le Grime <le Sylvestre Bonnard, Alfred de Musset 
has a record of such sights experienced during the delirium of pneumonia, 
and Theophile Gautier has said that thanks to hasheesh he has been able 
to describe the portrait of an elf true to nature. 

In Koffka's summary of the Gestalt theory there is evidence for 
assuming that the child's first experiences of figures and of ground are 
of different magnitudes according to the distance of that which at 
different times is experienced as the figure. Constancy of magnitude is 
a gradual acquisition through the course of maturation and learning. 
Eventually in the normal individual a given figure, at any distance and 
thus with any size of retinal image, will be experienced as of the same 
magnitude. Many studies in recent years have shown the possibility of 
breaking these acquired syntheses, either wholly or in part. Lilliputian 
illusions give a case where this synthesis is disturbed. There is a reversion 
to some stage in which the constancy of magnitude is yet imperfect and 
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the imagine.I appearance of these imperfect magnitudes constitutes the 
material for the development of the lilliputian hallucinations. Perhaps 
the most interesting and significant feature of the phenomenon is the 
fact that some subjects saw the resolution to lilliputian limits of all 
objects except the human face and body. In these cases one might 
assume that the form of the object and its significance to the observer 
exerted some control over the appearance of the illusion. 
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