




























































































































































































































































but it is reputed ly the most powerful of a l l  hal luc ino­
genic cact i .  Among the Huicho l ,  tsuwi ri (Ariocarpus 

retusus) is cons idered dangerous to eat; it is be l ieved 
capable of sorcery and deception, driving a man mad 
in the desert if he has not been properly instructed by 
the shaman or is not in a state of ritual purity that 
a l lows him to find the true peyote plant. 

Noth ing is known of the chemistry of Epithelantha. 
Several toxic a lka loids, especial ly anhalonine, have been 
found in  Ariocarpus, but mesca l ine is apparently absent. 
Pelecyphora aselliformis, another "fa lse peyote,"  has 
recently been found to conta in alkaloids. 
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habit of flower and leaf flower and leaf 
PerneHya p arvifolia of P. pa rvifolia of P. fvrens 

HIERBA LOCA and T AGLLI (Pernettya furens and P. 
parvifolia) are two of about 25 species of Pernettya, 

mostly very sma l l  subshrubs that grow in the h igh lands 
from Mexico to Chi le, the Galapagos and Fa lkland 
is lands, Tasmania, and New Zea land. These plants 
belong to the heath fami ly, Ericaceoe, a long with the 
cranberry, blueberry, Scotch heather, rhododendron, 
and trai l ing arbutus.  Severa l species are known to be 
toxic to cattle and man, but only these two are known 
definitely to be employed as hal lucinogens .  

Pernettya furens, which in Chi le is ca l led h ierba 
loco ( " madden ing p lant") or hued hued ,  has fru its that, 
when eaten, can cause mental confusion, madness, and 
permanent insanity. The intoxication resembles that 
fo l lowing the ingestion of Datura. 

The fruit of tagl l i ,  of Ecuador, is wel l  recogn ized as 
poisonous, capable of inducing hal lucinations and other 
psychic alterations as wel l  as affecting the motor nerves . 
Though the chemistry of these and other species of 
Pernettya needs further study, it seems that the tox icity 
may be due to andromedotoxin, a res ino id, or to 
arbutin,  a g lycoside. Both compounds are rather com­
mon in th is  plant fami ly .  
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SACRED MEXICAN MORN ING GLORIES of two species 
(Rivea corymbosa and Ipomoea violacea) provide Mexi­
can Indians with hal lucinogenic seeds .  Although the 
morn ing glory fami ly, Convolvulaceae, has been im­
portant as the source of severa l med icines and many 
ornamenta ls ,  only in  recent years has it  been d iscovered 
that some of the 1 , 700 temperate and tropical species 
conta in h igh ly intoxicating pri nciples. I n  other parts of 
the world the concentration of these principles may be 
higher than in the Mexican morning glories, yet they 
seem never to have been used as hal luc inogens.  

Seeds of Rivea corymbosa Seeds of Ipomoea violacea 

Shortly after the conquest of Mexico, Spanish chron­
iclers reported that o lol iuqui and t l it l i ltzin were important 
divinatory ha l luc inogens of Aztec rel ig ion, magic, and 
medic ine. Olo l iuqui is a sma l l ,  round, brown ish seed 
from a vine, coatl-xoxouhqui ( "snake plant" ), with 
heart-shaped leaves and white flowers; tl i t l i l tz in is a 
black, angular seed . These were recently identified 
respectively as the seeds of Rivea corymbosa and Ipomoea 
violacea. Since botanical nomenclature in th i s  fami ly is 
not a lways c lear, these two species are sometimes cal led 
Turbine corymbosa and Ipomoea tricolor, respectively. 
Whereas much was written about olol i uqu i ,  t l i t l i l tzin was 
merely mentioned in  the ancient writings. 
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MEDICAL AND RELIGIOUS 

USES of the morning g lory 
cal led olol iuqui were of 
major importance to the 
Aztecs. O lol iuqui  is pre­
sumed to have pain-ki l l i ng 
properties. Before making 
sacrifices, Aztec priests 
rubbed themselves with an 
ointment of the ashes of 
insects, tobacco, and 
olo l i uqui to benumb the 
flesh and lose a l l  fear. 
Hernandez, physician to 
the King of Spain,  wrote 
that ' 'when the priests 
wanted to commune with 
their gods  and receive 
messages from them , 
they ate this plant to in-

Ear liest i l lustration of Rivea 
duce a del ir ium, and a corymbasa, a lso k nown as ala-
thousand vis ions . . .  ap- l iuqui ( Hernandez; Rome, 1 65 1  ) . 
peered to them . "  

One early chronicler wrote that o lo l iuqui  " deprives 
of his senses him who has taken it, for i t  is  very 
powerfu l . "  Another contended that "the natives com­
mun icate in  th is way with the devi l ,  for they usua l ly  
ta lk when drunk with olol iuqui and are deceived by the 
ha l lucinations which they attribute to the deity residing 
in the seeds . " 

The seeds were venerated and placed in the idols of 
Indian ancestors. Offerings were made to them under 
the strictest secrecy in  places unknown to persons not 
involved in  the worship .  
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IDE NTIFICA liON of olol iuqui and t l it l i ltzin as morning 
g lories had to wait for four centuries, because efforts of 
the Spanish to eradicate the use of these sacred hal lu­
c inogens drove them into the hi l ls .  Severa l crude draw­
ings in the chronicles indicated that olol iuqui was a morn­
ing g lory . Mexican botanists identified it as such as 
early as  1 854. But doubts persisted because the morn­
ing g lory fami ly was thought to be devoid of intoxi­
cating principles, and no member of the fami ly had ever 
been seen employed as an ha l lucinogen . Mainly on the 
basis of s imi larity of the flowers, it was suggested early 
in the 1 900's that ololiuqui was not a morning g lory but 
a Datura ( p. 1 42 ) ,  a known ha l lucinogen sti l l  used in 
Mex ico. Not until 1 939  were actual specimens of Rivea 
corymbosa used in Mazatec I nd ian d ivinatory ritua l s  
collected in Oaxaca and identified as the olo l iuqu i  of 
the ancient Aztecs. Ipomoea violacea was found 20 
years later in ceremon ial use among the Zapotecs of 
the same region and identified as tl it l i l tz in .  

An i l l u stration of olol iuqui i n  fruit, from Sahag u n ' s  His tor ic de las 
Casas de Nueva Espana, vol .  IV, book XI. Sahagun, a Spanish friar, 
wrote about the marvels of the New World in  the years 1 5 29- 1 590.  
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PRESENT USE of the sa­
cred Mexican morn ing 
glory seeds d iffers l ittle 
from ancient practices. 
The seeds are used for 
divination, prophecy, and 
diagnosis and treatment 
of i l l ness by many tribes, 
especia l ly the Chatinos, 
Chinantecs, Mazatecs, 
and Zapotecs. I n  almost 

I ndian girl from Oaxaca grind· all Oaxacan vi l lages,  ing Ipomoea seeds on a metate .  
the seeds serve the In-
dians "as an ever present help in time of troub le. " 

The modern ceremony, featuring the use of morn ing 
glory seeds to treat an i l l ness, is a curious b lending of 
old I ndian bel iefs and Christianity. The native who is 
to be treated col lects the seeds h imself. About a 
th imbleful of the seeds-often the magic number is 13-
is measured out. The seeds are ground by a virg in, 
usual ly a chi ld, in a special ritual accompan ied by 

complex prayer. Water i s  
added, the resu l ting bev­
erage is stra ined, and 
the patient dr inks it at 
night in s i lence. After 
more prayers, he l ies 
down with someone by 
his s ide who l i stens to 
what he says whi le in­
toxicated. This determ ines 
the cause of h i s  troubles.  

I ndian patient dr inking potion 
prepared from Ipomoea seeds. 
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EXPERIMENTAL STUDIES of the narcotic morning 
g lories began in  1 955 when a psychiatrist published 
notes on self-experimentation with Rivea seeds, showing 
that they brought on an intox ication accompanied by 
hal lucinations. Th is announcement prompted chemists 
to examine the plant, but no active principle could be 
found unti l the 1 960's .  At that time the chemist who 
discovered LSD analyzed the plant and found severa l 
alkaloids closely related to that potently hal luc inogenic 
synthetic compound. 

His astonishing discovery met with widespread dis­
bel ief, partly because these lysergic-acid derivatives 
had hitherto been known in  nature only in the primitive 
fungus ergot (Ciaviceps purpurea), a paras ite on the 
grains of rye. In Europe, when ergot was acc idental ly 
ground up in a mi l l  with rye flour and eaten in bread 
made from the flour, it poisoned whole towns, causing 
a terrible intoxication and leading frequently to wide­
spread insanity and death . In the Middle Ages, before 
causes were understood and preventative measures 
taken, these mysterious mass attacks were cal led St. 
Anthony' s Fire and were attributed to God ' s  wrath. 

Half a dozen of these ergol ine alkaloids have been 
found in  seeds of Rivea corymbosa and Ipomoea vio­
lacea. The main hal lucinogenic constituents of both seeds 
are erg ine (d-lysergic acid diethylamide) and i soerg ine, 
but other related bases occur in m inor amounts-ch iefly 
chanoclavine, elymoclavine, and lysergol .  The total a lka­
loid content of Ipomoea violacea is five times that of 
Rivea corymbosa, which explains why the natives use 
fewer of the Ipomoea seeds in preparing for their 
ritua ls .  While these alka loids are not uncommon in 
numerous morning g lories around the world, apparently 
only in Mex ico have the plants been uti l ized as  narcotics.  
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Head of rye infested with 
Claviceps purpurea, the ergot 
fungus. The purp le-black structures 
are the ergot sc lerotia. 
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Alkaloids of the sacred Mexican morning glories, showing their chemical 
relationship to LSD.  
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MANY HORTICULTURAL VARIETIES of Ipomoea viola­
ceo, inc luding the popular ornamenta ls  Heaven ly Blue, 
Pearly Gates, Flying Saucers, Blue Stars , and Wedding 
Be l ls ,  a s  wel l as other varieties of Ipomoea, contain 
ha l lucinogenic constituents. Other genera, notably 
Argyreia and Stictocardia, also conta in  these sub­
stances. The Hawai ian wood rose (A. nervosa), for 
example, has been found to be h ighly intoxicating. 
Seeds of I .  cornea, which are known to possess bio­
dynamic constituents, are said to be used as ha l lucino­
gens in Ecuadorian fo lk med icine. In fact, ha l lucinogenic 
compounds are so preva lent in  th is  family, both geo­
graphical ly and botanical ly, that it is difficult to ex­
plain why the morning glories hove not been more 
widely employed as narcotics by prim itive societies. Or 
hove they? 

fru it 
Ipomoea 



flower, 
enlarged 

HOJAS DE LA PASTORA (Salvia divinorum), of Mexico, 
is the only one of 700 species of Salvia known to be 
used as an hal lucinogen. Mazatec Indians of Oaxaca 
employ the leaves as a divinatory narcotic, hence divi­
norum ( "of the diviners" ). The Mazatecs call the plant 
hojas de Ia Pastore in  Spanish and shka-Pastora in their 
native tongue, both names meaning " leaves of the 
Shepherdess . " The leaves are chewed fresh, or the 
plants a re ground on a metate, then d i luted with water 
and filtered for drinking. 

The plant is not known in  the wild and rarely, if ever, 
develops from seed . The Mazatecs plant th is  mint vegeta­
tively in  remote mounta in ravines, and most fami l ies use 
it as a drug when the sacred mushrooms (p. 58 )  or 
morning g lory seeds (p. 1 2 8 )  are scarce. It i s  commonly 
bel ieved to be the hal luc inogenic pipi lz intzintl i of the 
ancient Aztecs. 

Ingesting leaves of the plant has been found experi­
menta l ly to induce an intoxication s imi lar to that of the 
sacred mushrooms but less striking and of shorter dura­
tion. It is characterized by three-d imensional colored 
designs in ka leidoscopic motion. Chemical stud ies have 
as yet fai led to isolate any psychoactive component. 
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COLEUS ( Coleus pumilus and C. blumei) is cultivated by 
the Mazatecs of Oaxaca, Mexico, who reputedly employ 
the leaves in the same way as they use the leaves of 
Salvia divinorum ( see p. 1 37) . Indeed , the I ndians 
recognize the family relationship between these two 
genera of mints, both of the family Labiatae. They refer 
to S. divinorum as Ia hembra ( " the fema le")  and to 
C. pumilus as e l  macho ( " the ma le" ) .  There are two 
forms of C. blumei, which they ca l l  e l  n ino ( " the ch i ld")  
and e l  ahi jado ( " the godson " ) .  

These two species are native to Asia, where they are 
va lued in folk medicine but apparently have not been 
used as hal lucinogens. No ha l lucinogenic pr inciple has 
yet been d i scovered in  the 1 50 known Coleus species . 

BORRACH ERA ( Jochroma fuchsioides) is one of about 
two dozen species of lochroma, all native to the high­
lands of South America . There are suspicions and u n­
confirmed reports that several species of lochroma are 
loca l ly taken in hal lucinatory drinks, either alone or 
mixed with other narcotic plants, by Indians in the 
Sibundoy Val ley of southern Colombia. Although no 
chemica l studies have been made of lochroma, it be­
longs to the n ightshade fami ly, So lanaceae, wel l  recog­
nized for its toxic and ha l l uc inogenic principles. 

ARBOL DE LOS BRUJOS ( " sorcerers '  tree " )  or latue 
(Latua pubiflora) is used by the Mapuche Indian medic ine 
men of Va ldivia, Chi le, to cause del irium, ha l l ucina­
tions, and occasional ly permanent insanity. There is no cult 
or ritua l surrounding its use, but the tree is widely feared 
and respected. Dosages are a closely guarded secret, and 
it is widely be l ieved that a madness of any desired dur­
ation may be induced by a medicine man who knows 
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/ochroma fuchsioides 

how to mea sure the doses properly. The natives employ 
the fresh fruits. 

The alka loids hyoscyamine and scopolamine have been 
isolated from the fruit and are responsible for its potent 
effects .  The only species of Latua known, the tree is  con­
fined to coasta l  mountains of centra l Chi le .  It belongs to 
the n ightshade fami ly, Solanaceae. 
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CHIRIC-CASPI and CHI RIC SANANGO (Brunfelsia) are 
the most common of the native names for severa l species 
of shrubs that appear to have been important  hal lu­
cinogens among some South American Indian tribes. 
The use of the name borrachero, which means " in­
toxicator, " indicates that the natives of Colombia, 
Ecuador, and Peru recognize the shrub ' s  narcotic 
properties, and the special care taken in its cu l tivation 
seems to suggest a former re l igious or magic place in 
tr ibo l  l ife. Recently, rea l evidence has pointed to the 
use of severa l species of Brunfelsia either as the source 
of an hal luc inogenic drink, as among the Kach inaua 
of Brazi l ,  or as an additive to other ha l l uc inogenic 

Brunfelsia 
chiricaspi 



drinks, as among the J lvaro and Kofan I ndians of 
Ecuador. 

The species hal luc inogenica l ly employed are B. grandi­
flora and B. chiricaspi. Al l  species, however, enter into 
fo lk  medicine, being used especia l ly to reduce fevers 
and as antirheumatic agents . B. uniflora ( a s  B. hopeana) 

has been inc luded in the Brazi l ian pharmacopoeia .  
Chemical investigation of the active compounds in  

the various species of Brunfelsia i s  stil l in the in itia l 
stage, and what the active principles may be has not 
yet been determ ined. The genus comprises 40 species 
of shrubs native to tropical South America and the West 
Indies. It belongs to the nightshade fami ly, Solanaceae. 

Brunfelsia 
grandiflora 

portion 
of branch, 

showing thin,  
flaky bark 

I 
seed, 

enlarged 
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DATURAS (Datura) form a genus of some 20 species 
of the n ightshade fami ly, Solanaceae. They occur and 
are used as hal luc inogens in both hem ispheres . The drug 
is usua l ly prepared by dropping pu lverized seeds into 
fermented drinks or by steeping leaves and twigs in  
water. Use differs widely from tribe to tribe. 

I ntox ication caused by the drug i s  characterized in itia l ­
ly by effects so violent that physical restraint must be 
imposed unti l  the partaker passes into a stage of s leep 
and ha l luci nations .  The medicine man interprets the vi­
s ions as vis itations of the spir i ts and i s  supposedly thus 
able to· d iagnose disease, apprehend th ieves, and 
prophesy the futu re . 

Some of the Indians in the Andes of southern Colom­
bia cult ivate a number of clones of highly atrophied 
" varieties ,"  perhaps incip ient species. They may be the 
result of mutations induced by viruses. Biological mon­
strosities, the ir  identification to species is  often difficult. 
Med icine men ma intain that they differ in patency from 
the usua l Daturas, an indication that perhaps their 
chemical constitution as  wel l as their morphology has 
been changed . They seem to be confined to Sibundoy, 
a mountain-g irt va l ley in the high Andes of Colombia. 

Basica l ly, al l  species of Datura have a s imi lar chemical 
composition. Their active principles are ma inly hyoscya­
mine and scopolamine, wh ich are tropane alkaloids. 
Scopolamine is often the major constituent. A number of 
minor, chem ical ly related a lka loids may be present: 
atropine, norscopalam ine, meteloid ine. The differences 
among species are ch iefly in the relative concentrations 
of these various a lka loids .  Though highly toxic, most spe­
cies have been used extensively in  medicine from early 
times to the pres�nt. Their use in  fo lk  medicine der ives 
from their high concentration of a l kaloids.  
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JIMSON WEED or thorn apple 
(Datura stramonium) i s  an i l l ­
scented weedy annual  with 
white to purplish flowers. Probably 
native to North America, it now 
grows in temperate and sub­
tropica l reg ions around the 
world . Al l  parts of the plant, 
especia lly the brownish-black 
seeds, are toxic.  Thi s  species is 
bel ieved to have been the chief 
ingredient .of wysoccan, used by 
the Algonquin Indians of east­
em North America before the 
ritual of initiation into man­
hood ( see p. 9 ) . 

TORNA-LOCO (Da tura cerato­
caula) is a fleshy plant with 
thick, forking stems that grows 
in marshes and shal low waters. 
Its unusual habitat and its 
strong narcotic properties 
earned it a special place among 
the ancient Mexican hal lucino­
gens. The Aztecs, who invoked 
its spirit in treating certain 
diseases, referred to it as 
"sister of ololiuqui ,"  one of the 
morn ing glories ( see p .  1 2 8 ) .  
Its modern Mexican name, lorna­
loco ( "maddening plant" ), indi­
cates its potency as a narcotic . 
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TOLOACHE (Datura inoxio; 
known also as D. mete/aides), a 
coarse, climbing annual native 
to Mexico and southwestern 
United States, has a long 
history of use as on hallucinogen. 
It wos extremely important to 
the Aztecs, who called it tolootzin.  
Hernandez recorded many 
medical uses but warned that 
token in excess it would drive a 
patient to madness. 

The modern Torohumores still 
odd the roots, seeds, and leaves 
to their maize beer. Zunis value 
the plant as a narcotic, an anes­
thetic, and a poultice for treating 
wounds. Only the rain  priests 
ore permitted to gather it. The 

priests put the powdered root 
in their eyes; also they chew the 
root to commune with spirits 
of the dead, asking intercession 
for rain .  

The Luiseiios use on infusion 
of tolooche in on initiation cere­
mony. The young participants 
who drink it donee, screaming 
like animals, until they drop and 
succumb to the drug ' s  effects. 
Yumons toke it to induce dreams, 
gain  occult powers, and predict 
the future. Yokuts use the drug 
in a spring ceremony to assure 
good health and long l ife to the 
young. The related D. disco/or 
and D. wrightii of the some 
region ore similarly used. 



TREE DATURAS of severa l spec ies are native to South 
America where they go by such native names as bor­
rachero, campani l la ,  maicoa, floripondia, huanto, toe, 
and tonga. Al l are cultivated plants, unknown in the 
truly wild state and associated with man s ince earl iest 
times. 

Datura suaveolens is indigenous to the warmer low­
lands. Recognized as toxic and narcotic, it i s  used as 
an hal luc inogen, alone or as an admixture. The northern 
Andes, from Colombia to Peru, appears to be the center 
of the g roup 's  orig in .  Species from th is  region a re · D. 
arborea, D. aurea, D. candida, D. dolichocarpa, D. 
sanguinea, and the newly d iscovered D. vulcanicola 

( see pp. 1 46- 1 47 for examples) . 
Aborig inal  peoples from Colombia to Chi le va lue 

these trees as sources of ritual ist ic ha l luc inogens and 
medicines. In Chi le, the Mapuche I ndians use D. candida 
and D. sanguinea to correct unruly chi ldren.  The Jlvaros 
say that the spir its of their ancestors admonish recalci­
trant chi ldren during the ha l lucinations .  The ancient 
Chibchas of Bogota used D. aurea seeds to induce 
stupor in the wives and s laves of dead warriors and 
chiefta ins before they were buried a l ive to accompany 
husbands and masters on the last trip .  

At  Sogamoza, Colombia, Indians took D. sanguinea 
ceremon ial ly in  the Temple of the Sun . The narcotic 
prepared from this red-flowered species is known local ly 
as tonga . Many Peruvian natives sti l l  bel ieve that tonga 
perm its them to commun icate with ancestors or  other 
departed sou ls .  In Matucanas, Peru, Indians say it  wi l l  
reveal to them treasures preserved in ancient graves, or 
huacas, hence the loca l name for the plant- huacacachu 
( "g rave plant" ) .  The tree daturos ore sometimes con­
s idered a dist inct genus :  Brugmansia. 
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Sibundoy I ndian witch 
doctor collecting leaves 
and flowers of 
Methysticodendron 
amesianum. Perhaps 
nowhere in the New 
World does the 
importance of 
hal lucinogens in  native 
magic and medicine 
acquire such significance 
as in the Vo lley of 
Sibundoy, which has 
been characterized as 
" the most narcotic­
conscious area of the 
New World . "  

CULEBRA BORRACHERO (Methysticodendron amesian­
um), a tree reaching a height of 25 feet, i s  known only 
from cultivated trees in the Kamsa Indian town of S ibun­
doy, Colombia .  The Indians a l so call it mitskway borra­
chera ( " snake intoxicant" ) .  

This tree i s  the only species of its genus and may 
represent an extremely aberrant form of a tree species 
of Datura. Its 1 1 - inch wh ite flowers differ from those of 
the tree daturas in having their bel l-shaped corol la spl i t  
nearly to the base . 

An infusion of the leaves is said to be more potent 
and dangerous to use than s imi lar prepa rations of Datura. 
The chemica l composition explains its great potency: 80 
percent of the severa l typical tropane a lkaloids present is 
scopolamine. Even in smal l  doses, this drug may cause 
excitement, hal lucinations, and del i r ium. The trees are the 
specia l  property of certa in medic ine men who employ 
the d rug in d ifficult cases of di sease diagnosis, d ivination, 
prophecy, or witchcraft. 
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SHANI N  (Petunia violacea) is one of the most recently 
reported ha l lucinogens. It is taken by the Indians in Ecu­
ador to induce the sensation of flight. Although an 
alkaloid of unknown identity has been reported from this 
species of petunia, phytochemical i nvestigation of pe­
tunias is urgently needed . 

Some 40 species of petunias grow in South America 
and in  warmer parts of North America . Members of the 
n ightshade fami ly, Solanaceae, they are closely a l l ied to 
the genus Nicotiana ( tobacco) . Petunia violacea as wel l  
as other species are horticultura l ly important. Cultivated 
varieties, with their attractive, funnel-shaped blooms, 
are popu lar garden flowers that bloom profusely through­
out the summer months. 

KEULE (Gomortega keule) is  a smal l  tree restricted to 
about 1 00 square mi les in central Chi le. It i s  the only 
species in a rare family, Gomortegaceae, related to the 
nutmeg fami ly.  The Mapuche Indians of Chi le are said to 
eat the fruit of keule, or hualhual, for intoxication, b1,1t 
whether the effects are tru ly hal lucinogenic is  not yet 
known . So far, there have been no chemical studies 
made of this tree. 

TAIQUE (Desfontainia hookeri) is a shrub of Andean 
va l leys . Its leaves, made probably into a tea, are em­
ployed in southern Chi le as  a folk  medicine and as  a 
narcotic .  Whether their effects are tru ly ha l lucinogenic 
i s  not known, nor has their chemical composition been 
investigated. The genus Desfontainia contains one or 
two other Andean species and belongs to the fami ly 
Desfontain iaceae. A related fami ly, Loganiaceae, in­
cludes the plants from which certain South American 
arrow poisons are made. 
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TUPA (Lobelia tupa), a ta l l ,  variable plant of the h igh 
Andes, i s  also ca l led tabaco del d iablo ( "devi l ' s  tobac­
co" ) . In Chi le, the Mapuche Indians smoke the dried 
leaves of th is beautiful red-flowered plant for their nar­
cotic effects . Whether they are tru ly hal lucinogenic has 
not yet been establ ished . They contain the alkaloid 
lobel ine and several derivatives of it. The same alka loid 
occurs in  some North American species of Lobelia, espe­
cial ly L. inflata, known loca l ly as Indian tobacco. It has 
been used medicinal ly and as a smoking deterrent. There 
are 300 species of Lobelia, mostly tropical and sub­
tropica l ,  and they belong to the bluebel l  fam ily, Campa­
nu laceae. Some are highly prized as garden ornamentals .  

ZACATECHICHI  ( Calea zacatechichi), an inconspicuous 
shrub ranging from Mexico to Costa Rica, is a recently 
d iscovered hal lucinogen that seems to be used only by 
the Chontals of Oaxaca . They take it to "clarify the 
senses" and to enable them to communicate verba l ly 
with the spir i t  world. From earl iest t imes, the plant ' s  
i ntensely bitter taste ( zacatechichi i s  the Aztec word mean­
ing "bitter grass" )  has made it a favorite folk medicine 
for fevers, nausea, and other compla ints. 

After drinking a tea made from the shrub ' s  crushed 
dried leaves, an Indian l ies down in  a qu iet place and 
smokes a cigarette made of the dried leaves. He knows 
that he has had enough when he feels drowsy and hears 
his own pu lse and heartbeat. Recent stud ies ind icate the 
presence of an unidentified alkaloid that may be respon­
sible for the auditory hal lucinations. 

There are a hundred or more species of Calea. They 
belong to the daisy fam i ly, Compositae, and grow on 
open or scrubby h i l l s ides in tropical America. Some 
species enter into folk medic ine. 
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PSYCHOPHARMACOLOGY 

Psychopharmacology studies the effects of drugs, espe­
cial ly hal luci nogens,  on the central nervous system. 

The effects of psychoactive agents result from con­
stituents that belong to many classes of chemicals. Al l 
have one characteristic in common: they are biodynamic, 
affecting norma l metabol ism of the animal body . 

Hal luc inogens act d i rectly on the central nervous sys­
tem, but they may a lso affect other parts of the body. 
They have both physical and psychic activ i ty. Their ef­
fects are usual ly short-l ived, lasting only as long as the 
chemica l remains at the point of action in the body. 
Pseudohal luc inations-often indistinguishable to the lay­
man from true ha l l ucinations-may be caused by many 
abnormal conditions upsetting body homeostas is ,  or nor­
ma l metabol ism : fevers, fasti ng, lack of water for long 
periods, poisons, etc. Pseudoha l lucinations may often be 
of much longer duration than hal luc inations.  

I f  a plant conta ins an active substance, i ts medica l 
potential is of interest to pharmacologists . Investigation 
may ind icate that true ha l lucinogenic compounds have 
va lue for purposes far removed from their psychoactivity. 
An example is scopolamine, an alkaloid of the nightshade 
fami ly.  Taken in proper doses, it i ntox icates, inducing a 
state between consciousness and s leep a nd cha racterized 
by hal lucinations .  Scopolamine, however, has medica l 
uses not associated with the centra l nervous system: i t  
i s  antispasmodic and antisecretory, mainly in  the al i ­
mentary canal and urinary tracts .  

Some psychiatrists believe that mental d isorders are 
the result of an imba lance in body chemistry: " For every 
twisted thought, there is a twisted molecule. " Some spe­
cial ists formerly thought and sti l l  mainta in  that " model 
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Crayon drawing 
by a Tukanoan I ndian 
of Amazonian Colombia, 
depicting one of the 
images experienced during 
an aboriginal caapi intoxication.  
Collected in the field 
by the Colombian 
anthropologist Dr. Gerardo 
Reichei-Dolmataff, who studied 
the mythological signifiCance 
of hallucinogens 
among the Indians. 

psychoses" -artificial ly induced states s imi lar to some 
abnormal mental conditions-might be a va luable ana­
lyt ic tool .  There are many s imi larit ies between psychotic 
conditions, such as  schizophrenia, and the mental state 
induced by hal luc inogens . Whether or not the use of 
ha l lucinogens to create such model psychoses wi l l  be 
of therapeutic va lue is sti l l  a question, but there is l i ttle 
doubt that hal luc inogens may be of experimenta l  help 
in  understand ing the function ing of the central nervous 
system. One special ist states that studies of "various as­
pects of the norma l and the abnorma l "  may elucidate 
certa in  a reas of the " hinterland of character. " 

It must be remembered that a l teration of the function 
of the centra l nervous system by chemica l s  is not new; 
it is older than written history. In the past, especial ly in 
primitive societies, hal luc inogens were employed in 
magico-rel ig ious and curing r ituals, rare ly for p leasure. 
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In some cultures, notably those suffering accultu ration, 
ha l lucinogens are sometimes used to enhance social con­
tacts or even for expla ining mental d isorders. I f  we com­
pare uses of hal lucinogenic plants in  primitive societies 
with the medica l va lue claimed for them by some psy­
chiatr ists, we see that model psychoses are not a new 
development. Artificial ly induced psychoses have long 
been used as heal ing practices in primitive cu ltures .  

Although many modern psychiatrists are critical of 
chemica l psychoses as tools in treating mental aberra­
tions, it is too early completely to rule out the ir possible 
medica l va lue. 

OTHER HALLUCINOGENIC PLANTS 

In addition to the ha l lucinogenic plants used by primi­
tive peoples, numerous other species contain ing bio­
dynamic pr inciples are known to exist. Many are common 
household varieties l ike catnip, c innamon, and ginger. 
No re l iable stud ies have been made of the ha l lucinogenic 
properties of such p lants .  Some of the effects reported 
to have been caused by them may be imaginary; other 
reports may be outright hoaxes. Nevertheless, many 
of these plants do have a chemistry theoretica l ly capable 
of producing ha l lucinations .  Experimentation continues 
with plants-common and uncommon-known or sus­
pected to be ha l lucinogen ic, and new ones are con­
tinual ly being d iscovered . 
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HALLUCINOGENIC PLANTS 
A GOLDEN GUIDE® 
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H a rvard U n ivers i ty .  A n  i n ter n a t i o n a l l y  known bota n i st spe­
c i a l i z i n g  in  n a rcot ic, med i c i na l  and p o i s o n o u s  p l a n ts, Dr .  
Sch u l tes spent  some 14 years i n  South  A m e r i ca l i v i n g  
a m o n g  I nd i a n  t r i bes i n  o rd e r  t o  i nvest igate d i rectly the i r  
u ses o f  s u c h  p l a n ts .  D r. Sch u l tes i s  t h e  rec i p i e n t  o f  n u m e r­
o u s  h o n o rs,  a m o n g  them a decora t i o n  fro m t h e  gove rn­
m e n t  of Co l o m b i a  fo r h i s  work i n  the Amazon,  a n d  i s  a 
member  of several A m e r i ca n  and fo re ign acad e m i e s  of s c i ­
ence, i n c l u d i n g  the  N a t i o n a l  Academy of S c i e n ces.  H e  i s  
ed i tor  of the  j o u rna l  Economic Botany a n d  t h e  a u t h o r  o f  
m a n y  s c i e n t i f i c  papers;  w i t h  Al bert Hofm a n n  h e  w rote The 
Botany and Chemis try of Hallucinogens. 

ELMER W. SMITH, a new Eng land Ya n kee by b i rth a n d  
i n c l i n a t i o n ,  i s  a free- lance art i st ,  se l f-ta u g h t  i n  a r t ,  w i t h  a n  
M.S .  degree from the U n ivers i ty of Massach u setts .  H e  i l l u s­
t rated the G o l d e n  G u i d e  ORCH I DS, and has  t raveled a n d  
col l ected i n  the A m a z o n  w i t h  h i s  f r iend a n d  col l eague the 
author  of H A L LU C I N OG E N I C  P LANTS. S m i th ' s  work a p· 
pears i n  ch i l d re n ' s  books as wel l as i n  s c i e n t i f i c  j o u r n a l s, 
and he h a s  i l l u st rated n u merous textbooks i n  the  f i e l d  of 
b i o l ogy. Cu rrent ly h e  i s  a n  a rt i s t  a t  the  Bota n i ca l  M u s e u m  
of H a rvard U n ivers i ty .  
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