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Introduction
Drugs from a Deep Time Perspective

scott M. fitzPatrick and Mark d. Merlin

It is often said that history repeats itself and that necessity is the mother 
of invention. While these two well-known maxims could equally apply to 
any number of contexts and situations across space and time, we would 
argue that they are perhaps at their most appropriate when describing the 
need for humans on a global scale to alter their reality. More often than 
not, this is achieved through the use of psychoactive substances.
 The term psychoactive can be defined as “of or pertaining to a substance 
having a profound or significant effect on mental processes.” Broadly con-
strued, this covers a range of compounds found in an enormous variety 
of different biological organisms that alter perceptions of the user. The 
widespread use of legal (e.g., coffee, tea, betel nuts, tobacco, alcohol) and 
illicit drugs (e.g., heroin, cocaine, many hallucinogens) in modern society, 
and the subsequent problems they can create, is a strong testament to 
how pervasive and sometimes dangerous it is for humans to seek out and 
succumb to the vagaries of both natural and synthetic substances. It is a 
near-universal phenomenon and one that many have argued has roots 
that extend deep into our ancient evolutionary past (Clarke and Merlin 
2013; Dobkin 1990; Furst 1972; Guzmán 1983; Merlin 1984, 2003; Schul-
tes and Hofmann 1980; Schultes et al. 2001; Torres 1999, 2001).
 There are many different types of psychoactive substances that are of-
ten grouped into four major categories: inebriants (e.g., alcohol), stimu-
lants (e.g., betel nuts, caffeine, nicotine, cocaine, ephedrine), opiates and 
other narcotics (e.g., opium and its derivatives, such as heroin), and hallu-
cinogens (e.g., mescaline, psilocybin, and synthetics such as LSD). Many 
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of the known, naturally occurring psychoactive substances produced by 
certain flowering plants and fungi, which can cause “alteration in per-
ception, cognition, and mood as [their] primary psychobiological actions 
in the presence of an otherwise clear sensorium” (Abraham et al. 1996: 
287), have often been classified as hallucinogenic species. However, their 
potent, mind-altering plant substances generally do not produce depen-
dence or become addictive (Nicols 2004: 131). In recent decades, these 
substances have been the focus of abundant research in the social and 
natural sciences (e.g., Brawley and Duffield 1972; Clarke and Merlin 2013; 
Devereux 1997; Dobkin de Rios 1990; Grinspoon and Bakalar 1979; Lee 
and Roth 2012; Martin and Sloan 1977; Merlin 2003; Nicols 2004; Riv-
ier 1994; Sankar 1975; Schultes and Hofmann 1980; Schultes et al. 2001; 
Siegel 1989; Strassman 1984; Torres 2001). Most of these mind-altering 
substances are bitter alkaloids, which seem to have evolved naturally as 
defense mechanisms against herbivores (e.g., see Abraham et al. 1996: 
285–86).
 Numerous scholars, however, have questioned the sweeping use of 
the term hallucinogen to categorize some of these diverse substances, 
especially in light of their traditional applications and the cognitive in-
terpretations of their significance. An alternative term, entheogen, has 
been offered as a more appropriate classification because peoples who 
have long used these traditional psychoactive substances have perceived 
their effects as generating a deity or supernatural forces within those who 
consume them, thus supporting the concept that these substances are 
products of the “plants of the gods” (e.g., Schultes et al. 2001; also see 
Griffiths et. al. 2006; Ruck et al. 1979). While the term hallucinogen is 
still often used in scholarly and scientific literature, as past research has 
shown, and as chapters in this volume demonstrate, entheogens are not 
just psychedelics or hallucinogenic but encompass a broad range of sub-
stances that are technically classified as inebriants, stimulants, opiates, or 
narcotics.

Ancient Psychoactive Substances

Societies in the ancient past used dozens of psychoactive substances, in-
cluding many hallucinogens (e.g., see Schultes et al. 2001 for an extensive 
list). However, among those hallucinogens used most commonly in tra-
ditional contexts were lysergic acid amides, mescaline, psilocybin, iboga, 
harmine, and dimethyltryptamine (DMT), though some are not very vis-
ible or well-documented archaeologically.
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 Many potent mind-altering substances have a serotonergic basis and 
are composed of components that fall within a narrow group of chemical 
classes described by Schultes and Hofmann (1980) that include ibogain-
doles, ergolines, beta-carbolines, tryptamines, isoquinolones, phenyl-
ethylamines, quinolizidines, tropanes, isoxazoles, dibenzopyrans, and 
phenylpropenes. Aghajanian and Marek (1999: 16S) report that there “is 
now converging evidence from biochemical, electrophysiological, and be-
havioral studies that the two major classes of psychedelic hallucinogens, 
the indoleamines (tryptamines) (e.g., LSD) and the phenethylamines (e.g., 
mescaline)[,] have a common site of action as partial agonists at 5-HT2A 
and other 5HT2 serotonergic receptors in the central nervous system.” 
Nicols (2004: 135) suggests, however, that there should probably be two 
subsets of tryptamines: the simple tryptamines (e.g., DMT, 5-methoxy-
DMT [5-MeO-DMT]) and psilocybin, “which possess considerable con-
formational flexibility”; and the ergolines (e.g., LSD), which are “relatively 
rigid analogues.”
 In any case, precisely when psychoactive substances first came into use 
prehistorically via their plant or fungus sources is not entirely clear, be-
cause much of the evidence comes from indirect indications in the form 
of artifacts or iconographic imagery and is often challenging to anchor 
chronologically. Schultes and colleagues (2001) offer some very useful, 
albeit occasionally vague, historical references for the antiquity of many 
of the known hallucinogens (their sources, chemistry, and uses), some 
of which are discussed in this volume in the context of their biotic and 
cultural diversity (also see Merlin 2003 for an archaeobotanical and ar-
chaeological review of ancient psychoactive drug plant use in the Old 
World). This introduction briefly evaluates some of the major psychoac-
tive plants found in both the Old and the New World to provide basic 
biological and archaeological context and to highlight those chapters in 
the present volume that discuss them in more detail.

the old world

Although anatomically modern humans (AMHs) are generally believed 
to have originated in sub-Saharan Africa and radiated out from the conti-
nent tens of thousands of years ago, only one relatively well-known docu-
mented psychoactive species is native to this immense region, apart from 
the widely popular coffee plant (Genera: Coffea; primarily C. canephora 
and C. arabica), which is generally referred to as iboga (Tabernanthe 
iboga Ballion). There is little or no archaeobotanical or archaeological 
evidence of the ancient use of this native African species or any others, 
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such as the tropical African kola nut tree species (Cola spp.), which pro-
duce fruits that contain caffeine, and the evergreen khat (or qat) shrub 
or small tree (Catha edulis Forsk) with stimulant leaves, although there 
is some evidence for the cultural introduction and use of Cannabis dat-
ing back many centuries in the region (e.g., see Clarke and Merlin 2013; 
Merlin 2003).
 The iboga plant (T. iboga), also referred by the Fang group in Gabon as 
eboka (Fernandez 1972), is a shrub native to the tropical forests of West-
Central Africa that is often used as a decorative bush in Fang villages 
associated with the Bwiti Cult. Although the root bark was earlier said to 
contain three alkaloids (tabernatheine, ibogamine, and iboluteine), today 
it is known to have at least a dozen (Schultes et al. 2001), with the primary 
psychoactive agent being the indole alkaloid ibogaine (12-methoxyibo-
gamine). The ibogaine alkaloid is recognized as a stimulant similar to 
amphetamines and comparable to cocaine (Dobkin de Rios 1990: 163), as 
well as being hallucinogenic (for a personal account of ingesting iboga, 
see Pinchbeck 2002: 25–32). Ibogaine acts as a “choline-esterase inhibi-
tor, causing some hypotension and stimulation of digestion and appetite,” 
and is also found in other plants of the Apocynaceae, or dogbane family, 
including Tabernaemontana undulate Vahl and Voacanga africana Stapf 
(Stafford 1992: 361). Tabernanthe iboga is widely used and particularly 
well-known in Gabon and other parts of the Congo region. In these areas, 
iboga has been especially important in religious ceremonies at least since 
it became prominent in the Bwiti religious cult, which dates to the end of 
the nineteenth century.
 Several other important psychoactive substances found in both the 
Old World and the New World are not well-known archaeologically, 
apart from mostly iconographic representation, but were quite common 
and recorded historically. These include mushrooms such as various spe-
cies in the genus Psilocybe, which, along with many other mind-altering 
fungi genera, appear to have a very widespread, long-term association 
with humans. These hallucinogenic Psilocybe fungi contain the indole al-
kaloids psilocybin (O-phosphoryl-4-hydroxy-N,N-dimethyltryptamine = 
indocybine) and psilocin (3-(2-dimethylamino-ethyl)indol-4-ol = psilo-
cin) the contents of which vary between species. Both alkaloids are trypt-
amine derivatives and are known to cause intense auditory and visual 
hallucinations during which a dreamlike state becomes or is interpreted 
cognitively as reality (Guzmán 2008a, 2008b; Letcher 2006; Schultes et 
al. 2001).
 Two other species native to the drier central regions of Asia where 
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AMHs arrived approximately 35,000 years ago (and where people prob-
ably encountered them early on) are two resource-rich plant genera: Can-
nabis and Ephedra. As Merlin and Clarke note in chapter 1 in their dis-
cussion of ancient Cannabis remains, and Merlin notes in his discussion 
of ancient Ephedra use in chapter 3, humans developed very long and 
ancient relationships with plants in these genera across much of Eur-
asia (and, in the case of Ephedra, in some arid temperate areas of North 
and South America as well) for a variety of uses, including those often 
categorized as psychoactive and/or medicinal. Like some other species 
with psychoactive properties, Cannabis plants have been used for many 
traditional purposes over thousands of years as sources of fiber, oil, food, 
medicine, ritual, and recreation (for an up-to-date, comprehensive re-
view and discussion of the natural and cultural history of Cannabis, see 
Clarke and Merlin 2013). Emerging archaeological evidence for Cannabis 
is demonstrating that this plant was used for thousands of years by hu-
mans in Central Eurasia and eventually began to spread out quite rapidly, 
becoming one of the most commonly used psychoactive plants in the 
world today. As Merlin in chapter 3 discusses, the term Ephedra normally 
refers to the gymnosperm plant Ephedra sinica Stapf, with its epithet in-
dicating its biogeographical association with China, where it is known as 
ma huang (pinyin: má huáng, literally translated as “yellow hemp,” e.g., 
see Lee 2011). E. sinica has been used in East Asia for thousands of years 
(Zhao and Xiao 2009), but it is not the only species in its genus with a 
long history of medicinal and psychoactive use.
 While the Old World has comparatively fewer known psychoactive 
species than the New World, ergot fungi (Claviceps purpurea [Fr.] Tul.) 
and the opium poppy (Papaver somniferum L.) have a rich history of use 
in Western Eurasia, though the former is virtually unknown archaeologi-
cally. There are at least ten species of ergot fungi in the genus Claviceps, of 
which C. purpurea is the most common. This phytopathogen is a parasite 
on rye, other cultivated grains, and many wild grasses. Similar to other 
ergot species, C. purpurea produces ergoline and lysergic acid deriva-
tives; some of these alkaloids are physically toxic while others are remark-
ably psychoactive. Ergot was well-known in Europe during the Middle 
Ages as an “herbal” medicine used by midwives for control of postpartum 
bleeding and other purposes. However, ergot poisoning has sometimes 
affected small to larger numbers of people who inadvertently ingested 
parts of the fungus that invaded cultivated rye or other grain crops, usu-
ally when the infected grain was baked into bread. The disease associated 
with this poisonous malady became known as St. Anthony’s fire (e.g., 
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Schultes et al. 2001). Gabbai and colleagues (1951) described a supposed 
“outbreak” of ergot poisoning at Pont St. Esprit in southern France in the 
middle of the previous century, and more recently, Albarelli (2009) and 
Samuel (2010) referred to a more sinister, but not widely accepted, expla-
nation for this mass poisoning event.
 The opium poppy, discussed by Chovanec in chapter 2, is quite well-
known archaeologically from iconographic representations, artifacts, his-
torical reports, and archaeobotanical remains (Merlin 1984, 2003). The 
poppy belongs to the family Papaveraceae, which is characterized by the 
production of watery or milky latex. Careful incisions of the unripe opium 
poppy fruit capsule releases this latex (opium) onto the surface, where it 
congeals and can be collected for processing into various psychoactive 
substances. In fact, the opium poppy is one of the most useful psychoac-
tive plants and is well-known in the modern world for its pain-mitigating 
medicinal properties as well as its seeds and oil, which are common in-
gredients in many foods. The opium poppy was widely used in the ancient 
European world for millennia as the source of one of the first and most 
important anesthetic medicines, while the dried latex and its main alka-
loid, morphine (along with its chemical derivatives, particularly heroin), 
have been the cause of major drug wars in China and Afghanistan over 
the past 150 years (e.g., see Beeching 1975; Goodhand 2005). As is well 
known, natural and semisynthetic substances derived from or chemically 
based on its potent latex morphine were problematic for peoples in the 
past and continue to be so for modern society, given their propensity for 
addiction and abuse. The first known recorded “opium addict” was the 
Roman emperor Marcus Aurelius (AD 161–180), as reported by his per-
sonal physician, Galen (e.g., see Africa 1961; Merlin 1984).
 The primary psychoactive agents of opium derive from two main alka-
loid groups: isoquinolines (e.g., papaverine and noscapine), which do not 
affect the central nervous system, and phenanthrenes (e.g., codeine, the-
baine, and morphine), which have many uses but can cause high levels of 
addiction (Tetenyi 1997). Morphine ((5α,6α)-7,8-didehydro-4,5-epoxy-
17-methylmorphinan-3,6-diol) is the most important of the psychoactive 
substances derived from opium given its potency as an analgesic that ap-
pears to mimic endogenous opioids commonly used for relieving severe 
pain. Opium has a long history of use in the Old World for its superlative 
anesthetic qualities and variety of other uses, especially those involving 
its seeds, which are tasty and produce edible oil.
 One of the most commonly used psychoactive substances in the world 
is the betel nut or areca nut (Areca catechu L., e.g., see Marshall 1987; 
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Strickland 2002; Winstock 2002), although it is still virtually unknown 
in the Western Hemisphere. The betel nut is technically a drupe about 
the size of a walnut and is borne on a member of the palm family Areca-
ceae (syn. Palmae). It is cultivated today throughout much of South and 
Southeast Asia, insular Oceania, particularly Melanesia and western Mi-
cronesia, and coastal areas of East Africa and Madagascar. Its parasym-
pathetic properties are known to produce euphoria, reduce appetite, and 
counteract fatigue. Betel nuts are typically chewed or sucked on along 
with a leaf of the pepper vine Piper betle L. and slaked lime in the buccal 
cheek cavity. The combination of these ingredients creates a psychoactive 
effect similar to that of nicotine. The addition of the P. betle leaf to the 
quid contributes to its aromatic scent and pungent taste because of the 
phenols contained in the leaf (Rooney 1995); the P. betle leaf also has the 
effect of turning the saliva reddish brown. Over time, the teeth of habitual 
users become permanently stained.
 There are several major alkaloids found in the betel nut, including are-
coline (arecaidine; C8H13NO2 [or C7H11NO2 + H2O]), guvacine, and gu-
vacoline. Arecaidine (n-methylguvacine, the active principle) is crystal-
line and isomeric (the former converts to arecoline with the introduction 
of the methyl group), and chemically, arecaidine is methyl-tetrahydro-
nicotinic acid. The effects of arecoline (methyl-arecaidine) are said to re-
semble pilocarpine, a “cholinergic” drug used to treat or control dryness 
of the mouth or lack of saliva (xerostomia), glaucoma, and production of 
fluid in the eyes. Betel nut is also an analgesic and psychoactive stimulant 
but requires the addition of slaked lime (calcium hydroxide [Ca(OH)2]), 
which converts the stimulating alkaloids into free base and renders the 
compound active. Very early archaeological evidence for Areca catechu 
appears to come from Spirit Cave in northwestern Thailand that was oc-
cupied as early as 12,000 years BP for about five millennia and contained 
a level with areca fruit petioles dated to 8776 BP (95% CI 8196 ±9356) 
(Gorman 1970; also see Gorman 1971).
 The only psychoactive species known to be native to Remote Oceania 
is kava (Piper methysticum Forst. f.), a shrub belonging to the pepper 
family, Piperaceae. It is known in much of the South Pacific as kava or 
kava kava, or ‘awa in Hawai‘i, yagona in Fiji, and sakau and seka respec-
tively on the eastern Caroline Islands of Pohnpei and Kosrae in central 
Micronesia. This pepper shrub is native to some islands in Melanesia and 
was probably first domesticated in Vanuatu (Crowley 1994: 92; Lebot and 
Lévesque 1989; Lebot et al. 1992: 51–53). Kava has been used as a tradi-
tional remedy for numerous ailments, including rheumatism, menstrual 
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cramps, venereal disease, tuberculosis, and leprosy; it is also said to in-
duce abortions if the leaves are inserted into the vaginal canal. Tradi-
tionally, kava use had profound spiritual associations in many Oceanic 
societies before colonizing Western missionaries banned its use because 
of their perceptions about its connections with “pagan” beliefs (e.g., see 
Lebot et al. 1992). Archaeologically, kava has been observed in the form 
of macrobotanical remains and artifacts used to process the roots or con-
sume the beverage, such as wooden bowls and pounding stones.

the new world

There are numerous psychoactive species that early peoples appear to 
have first encountered in the New World after they arrived, as early as 
perhaps 15,000 years ago, and dispersed through the vast, formerly un-
occupied Western Hemisphere. These New World species include psilo-
cybin mushrooms, tobacco, certain cacti, and a series of other flowering 
plant species with hallucinogenic (entheogenic) and/or stimulant effects 
that long ago became important resources for spiritual, ceremonial, and 
healing activities (see the review by Rafferty in chapter 4).
 In addition, and certainly not unique to the New World exclusively, is 
alcohol (ethanol), which can be produced from a wide variety of plants 
and involves yeasts and the conversion of simple sugars to carbon diox-
ide and ethanol through the process of fermentation. The evidence for 
alcohol production archaeologically, historically, and ethnographically is 
robust, with innumerable examples that are too lengthy to list here. Suf-
fice to say, the natural fermentation of fruits and other plants may have 
been the impetus for humans to develop and refine the process of alcohol 
production, especially beer and wine early on, but also distilled spirts. As 
several chapters in this volume describe (chapter 7 by Seinfeld, chapter 
8 by Loughmiller-Cardinal, and chapter 11 by Jennings and Valdez), al-
coholic beverages made from primarily maize (Zea mays L.) or manioc 
(cassava; Manihot esculenta Crantz) were an important and integral part 
of feasting and ritual by peoples in the New World, particularly Meso-
america and South America.
 The New World is also home to many different hallucinogens, includ-
ing several psychoactive cacti. There is limited archaeological evidence 
for these, which include peyote (Lophophora williamsii [Lemaire ex 
Salm-Dyck] J.M. Coult.), San Pedro cactus (Trichocereus pachanoi Brit-
ton & Rose, syn. Echinopsis pachanoi [Britton & Rose] H. Friedrich and 
G.D. Rowley), and the Peruvian torch (Trichocereus peruvianus Britton & 
Rose, syn. E. peruviana [Britton & Rose] H. Friedrich & G.D. Rowley). All 
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contain the highly potent, mind-altering substance mescaline (3,4,5-tri-
methoxyphenethylamine), an alkaloid known almost exclusively from 
these cacti. San Pedro mescaline is also found in very small amounts in 
some beans such as those produced by Acacia berlandieri Benth. Of these 
species, peyote contains the highest percentage of mescaline (about 1–6 
percent of dried content). Ingestion of peyote induces an altered state of 
consciousness perceived as profound metaphysical or spiritual introspec-
tion, often coupled with intense visual and/or auditory effects. Peyote has 
been used ritualistically and medicinally for thousands of years within its 
natural range in the desert scrub environments of Mexico and small areas 
of southern Texas.
 The earliest archaeological evidence for mescaline use comes from pey-
ote discovered at two sites in southwestern Texas and Coahuila, Mexico. 
El-Seedi and colleagues (2005) dated peyote caps from Shumla in Texas 
(presumably Cave No. 5) to 3780–3660 BC (1σ), while another study by 
Terry and colleagues (2006) dated several specimens from the same site 
to 4045–3960 BC (2σ mean of three dates), which differed slightly from 
an earlier archaeological dating of two of the same specimens (Bruhn et 
al. 2002). In Mexico, ancient peyote specimens were recovered from an-
other site at Cuatro Cienagas that has been dated to AD 1070–1280 (2σ; 
for a discussion of archaeobotanical remains in the northeastern Mexico 
and Trans-Pecos region that suggest changes in preferred ritual psycho-
active plant sources over a long time depth, see Adovasio and Fry 1976).
 Ayahuasca (Banisteriopsis spp.), extracted from South American vines 
(primarily Banisteriopsis caapi [Spruce ex Griseb.] C.V. Morton but also 
B. inebrians Morton), contains harmine (7-methoxy-β-carbolines), a 
beta-carboline alkaloid that acts as a monoamine oxidase inhibitor 
(MAOI), which, when mixed with other substances, allows the power-
fully psychoactive dimethyltryptamine (DMT) alkaloid derived from 
another plant, predominantly chacruna (Psychotria viridis Ruiz & Pav.), 
to become orally active. As Torres discusses in chapter 9, the desired 
mind-altering effects are produced by combining these two ingredients, 
harmine and DMT, in a special brew.
 Referred to as the “magic drink of the Amazon” (Schultes et al. 2001: 
124–36), the use of ayahuasca (also known as yagé [or yaje], caapi, and 
various other indigenous names) among native groups in northern South 
America has been well studied. Although there is an abundance of eth-
nographic evidence of the use of ayahuasca, archaeological evidence is 
still rare. However, in areas under the control of the Tiwanaku empire (in 
Bolivia and Chile) circa AD 500–1000, grave goods (e.g., snuffing kits, 



10   ·   Scott M. Fitzpatrick and Mark D. Merlin

along with powdered residue from a snuffing tablet) were found in the 
Solcor-3 cemetery (Tomb 112 at San Pedro de Atacama). These are indic-
ative of the presence of Anadenanthera colubrina (Vell.) Brenan (Torres 
et al. 1991: 643), probably derived from its crushed seeds, which contain 
potent psychoactive alkaloids of dimethyltryptamine and suggest the an-
cient use of psychoactive substances.
 Dimethyltryptamine (DMT), a powerful mind-altering substance, is 
found in various South American plants such as chacruna (Psychotria 
viridis), as well as in the seeds of Anadenanthera colubrina and A. pereg-
rina (L.) Speg. var. falcate (Benth.) Atschul (commonly known as cohoba 
[or cojoba], vilca, cebil [or cebíl], and yopo). DMT is also found in the 
bark or other parts of additional plants, including Virola spp., sometimes 
used in conjunction with Banisteriopsis and Acacia spp. (Anadenanthera 
and Acacia belong to Fabaceae, the bean family, while Psychotria belongs 
to Rubiaceae, the coffee family, and Virola belongs to Myristicaceae, the 
nutmeg family).
 A. peregrina is the most northerly distributed species of the genus 
Anadenanthera, and it became widely known as cohoba from Brazil up 
through the Antilles chain of islands in the Caribbean after it was intro-
duced prehistorically by migrants from somewhere in northern South 
America. The first documentation of A. peregrina being used by native 
Amerindians was shortly after European contact in the Caribbean islands 
by both Ramón Pané (1999) and Bartolomé de Las Casas (1999), who 
remarked on the use of paraphernalia such as snuffing tubes and spouted 
bowls to inhale powder from ground cohoba beans. As Kaye notes in 
chapter 6, a variety of other objects—including duhos (ornate wooden 
stools), effigy figures, and vomit spatulas—were also associated with the 
cohoba ritual.
 A. colubrina is known in Peru as vilca (or builca) and in northwestern 
Argentina as cebíl (Torres 1995: 295), and it is discussed in more detail 
by Sayre in chapter 10 as it pertains to the Chavín de Huántar site in Peru. 
According to Schultes and colleagues (2001), cebíl was first mentioned by 
Cristóbal de Albornoz, a Spanish chronicler who worked in the southern 
Andean region. Again, both direct and indirect archaeological evidence 
for the use of A. colubrina are much more extensive than for most other 
psychoactive substances known from South America (e.g., see Torres and 
Repke 2006). The use of vilca has been identified from powdered residue 
on snuffing trays, including those found in tombs associated with the 
Tiwanaku civilization (Ogalde et al. 2009) dated to circa AD 500–1000, 
and is inferred from trays and other snuffing paraphernalia.
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 An interesting addition to the family of psychoactive plants in North 
America is Ilex vomitoria Aiton, commonly known as yaupon or yaupon 
holly. Yaupon is an evergreen shrub native to the southeastern United 
States in Aquifoliaceae, the holly family. This species contains high levels 
of caffeine and grows to a height of 5–9 meters tall, producing small red 
berries; it is the only native North American plant that is known to con-
tain caffeine. The active constituents are the bitter alkaloid theobromine 
(3,7-dimethyl-1H-purine-2,6-dione) (also found in cacao) and the crys-
talline xanthine alkaloid caffeine (1,3,7-trimethyl-1H-purine-2,6(3H,7H)-
dione; 3,7-dihydro-1,3,7-trimethyl-1H-purine-2,6-dione), which is a 
stimulant (Reginatto et al. 1999).
 Historically, I. vomitoria is known primarily for its use in the “black 
drink” prepared by Native Americans in the southeastern United States, 
using the leaves and stems to brew a “tea” for rituals involving purification 
(Fairbanks 1979; Merrill 1979). True to its Latin binomial epithet, yaupon 
is a purgative, likely as a result of overconsumption during periods of 
feasting. Recent microbotanical analysis identified holly (Ilex sp.) pollen 
from deposits dated to circa 900 BC–AD 200 at Fort Center, Florida; 
these microfossils could have come from I. vomitoria, which is known 
to have been used by the Calusa people of southwestern Florida in cer-
emonies (Austin 2006: 412), as discussed by Thompson and Pluckhahn 
in chapter 5.
 Some of the most common and widespread psychoactive plants in 
the New World were tobaccos (Nicotiana rustica L. and N. tabacum L.), 
traditionally used for purification, association with the divine, and rec-
reation. Tobacco has had a long, central role in shamanism across the 
Americas (see Wilbert 1987 for South America; Elferink 1983 and Ro-
bicsek 1978 for Mesoamerica; and Linton 1924, von Gernet 1992, and 
Winter 2000 for North America).
 Approximately sixty-five species of “tobaccos” are known in the genus 
Nicotiana, which belongs to Solanaceae, the tobacco or deadly nightshade 
family. Most are found in the New World, but only a few of these species 
(or hybrids) had widespread use prehistorically, and they were frequently 
referred to by early Spanish chroniclers in the New World (e.g., Monardes 
1565; Oviedo y Valdes 1535). Tobacco plant parts or concoctions made 
with them were administered through chewing, smoking, snuffing, drink-
ing, or enemas or were applied to the skin as an ointment.
 Coca (Erythroxylum coca Lam. and Erythroxylum novogranatense [D. 
Morris] Hieron.) are two closely related psychoactive plant species native 
to the Andean highlands of South America. Each of these two recognized 
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species of cultivated cocas have two recognized varieties: (1) E. coca var. 
coca (Bolivian or Huánuco coca) and E. coca var. ipadu (Amazonian 
coca); and (2) E. novogranatense var. novogranatense (Colombian coca) 
and E. novogranatense var. truxillense (Trujillo coca) (Cortella et al. 2001: 
792; Plowman 1984). These two Erythroxylum species belong to the fam-
ily Erythroxylaceae, which comprises about 250 species of shrubs and 
medium-sized trees. The leaves of these two coca species, with the ad-
dition of slaked lime, are masticated for their stimulating effects, which 
are produced principally by the cocaine alkaloid (methyl (1R,2R,3S,5S)-
3-(benzoyloxy)-8-methyl-8-azabicyclo[3.2.1]octane-2-carboxylate). In 
addition to the cocaine alkaloid, coca leaves are rich in vitamins, protein, 
calcium, iron, and fiber. The major effect of chewing these leaves is the 
reduction of fatigue, hunger, and thirst. Coca also counters the symptoms 
of oxygen deprivation, important for surviving in higher altitudes like 
the Andes. Coca was not only for “chewing,” however; it also served as “a 
symbol of social status and ethnic identity and an element of oracles and 
rituals” (Dillehay et al. 2010; see Plowman 1984). Coca leaves thus appear 
to have been used for religious and other purposes for millennia in parts 
of South America.
 As described above, there are numerous psychoactive species with 
ancient roots in human culture. But these are only a sample of the much 
larger number of mind-altering plant and fungi species that humans en-
countered during their early dispersal into many regions of the world and 
that were incorporated into cultural traditions through time. Although 
this survey is limited, readers should hopefully have gained a better un-
derstanding of the geographical breadth and antiquity of psychoactive 
substances on a global scale and the importance they had for humans 
across a spectrum of social, medicinal, political, and economic systems.

Archaeological Perspectives

Exactly when the first humans chose to ingest a mind-altering substance 
will likely never be known. In part, this is the curse of archaeology: many 
materials, especially organic ones, simply do not preserve well over time 
except under exceptional circumstances. The depositional context must 
be constant and ideally anaerobic or extremely arid over time. If the envi-
ronment fluctuates too much—from cold to warm, wet to dry, and many 
conditions in between—bones, leaves, wood, and other remnants of 
plants and animals decay rapidly and are lost to the vagaries of time. But 
in those rare instances where a tomb is sealed, a ship is sunk, or a layer of 
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sediment is laid quickly on top of something once living, archaeologists 
have the unique opportunity to extract information hundreds or even 
thousands of years old that can be used to say something meaningful 
about the people who left them behind.
 As chapters in this volume illustrate, the ability of archaeologists to 
recover, identify, and analyze psychoactive substances and their related 
paraphernalia has grown exponentially in recent years. This is in large 
part due to advances in the natural sciences, such as chemistry, geology, 
and biology, but also because of the increasingly refined methods used 
in archaeology to record and examine stratigraphic deposits, artifacts, 
archaeobotanical data, other ancient environmental parameters, and hu-
man skeletal remains. Archaeologists are now able to ask questions re-
garding human health and behavior that would have been unthinkable 
even a decade ago. The ability to couple archaeological data with these 
new lines of scientific inquiry, along with existing ethnohistoric descrip-
tions and ethnographic accounts, provides a powerful matrix of inquiry 
that is dramatically changing how we think of past human use of psycho-
active substances through the ages.
 The need to change or modify one’s reality through the use of mind-
altering substances is not relegated to the past few centuries in nonde-
script places: this is a phenomenon that goes back millennia and reaches 
to nearly every corner of the globe. Archaeological evidence, in fact, dem-
onstrates that psychoactive substances—and the various other ingredi-
ents, technologies, and paraphernalia used to harness their mind-altering 
power—have been a part of daily and/or ritual life for many cultures and 
has, in many ways, led to profound effects on those individuals and soci-
eties. This is not necessarily surprising, given that we have been hunters 
and gatherers for 99 percent of human history and would have come into 
contact with, consumed, and experimented with a wide array of plants. 
Continued scientific research is now demonstrating that those taxa with 
psychotropic properties have helped fuel social cohesion, led to the de-
velopment of religious ideologies, and become the latticework in which 
social complexity arises. From the smaller hunter-gatherer bands that 
roamed Africa and Eurasia eons ago to the shamans of the southwestern 
United States, Egyptian pharaohs, Mayan kings and queens, and many 
more, psychoactive substances for these and many other human groups 
were an integral part of living, surviving, and ruling.
 Much has been written in the past few decades by ethnobotanists and 
anthropologists on how traditional cultures have acquired and imbibed 
psychoactive substances, particularly hallucinogens and stimulants. But 
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over the past twenty years or so, numerous advances in analytical tech-
niques such as gas chromatography/mass spectrometry and radiocarbon 
dating now provide a much stronger framework for examining the role 
that psychoactive substances played in ancient societies. What is becom-
ing clearer is that the use of mind-altering materials—plants in particu-
lar—is not relegated to a shallow period of time but goes deep into the 
ancient past. Archaeology, archaeobotany, and many related subfields are 
opening new doors to understanding how humans actively sought out 
ways to alter their individual and collective behavior.
 While many of the chapters included in this volume attest to the in-
tensity and expansiveness of psychoactive substance use through a va-
riety of methodological, theoretical, and cultural perspectives, the cur-
rent volume is by no means complete. The extent of the antiquity and 
geographical distribution of many of these substances, their associated 
paraphernalia, and other representations in the archaeological record is 
both greater and more complex than we had ever imagined, and current 
evidence suggests that we are only beginning to understand the depth of 
human use of these substances in the past. So while this volume cannot 
hope to satisfactorily address the rich mosaic of mind-altering drugs used 
across the whole of human prehistory, it is the first attempt to conceptual-
ize in a single volume how archaeological research can contribute to this 
fascinating area of study. This book essentially offers ways in which these 
avenues of ancient study can highlight when and how humans have—for 
so long—sought to partake of mind-altering substances.

Summary and Future Research

The worldwide chronology, biological diversity, and geographical range 
of human use of psychoactive drug plants are neither complete nor un-
changeable. While there clearly is a great antiquity to the use of particu-
lar fungi, vines, cacti, and other plants by peoples around the world for 
their medicinal and mind-altering properties, many of these species and 
regions in which they are found are still under-researched and require 
initial or additional investigation. Many scholars would believe it safe to 
assume that most psychoactive plants have a longer history of use than 
that recorded here, and archaeological evidence will likely continue to 
push back their use into the deeper past, particularly as existing ana-
lytical techniques are defined and new ones are developed. In any case, 
we hope that the research presented here can at least serve as a starting 
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point in synthesizing the antiquity of many of the world’s best-known 
and most widely used psychoactive substances from which other schol-
ars and students may build upon. With a critical application of archaeol-
ogy, paleobotany, anthropology, cultural geography, history, botany, and 
other research disciplines to the study of mind-altering substances, our 
knowledge of their use in deep time will be significantly expanded, and as 
a result, the picture of their importance to human groups worldwide will 
become much more complete.
 Most of the chapters contained in this volume were originally papers 
presented at the 2012 Society for American Archaeology conference 
in Memphis, Tennessee, and their authors include many of the world’s 
leading junior and senior scholars in archaeology and paleoethnobotany. 
These researchers and many others are paving the way to more com-
pletely describing and recording the integral role that psychoactive sub-
stances played in ancient societies. We thank everyone who presented at 
the conference and shared their research, all of whom made a concerted 
effort to bring this book to publication.
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Central Eurasian Burials

Mark d. Merlin and robert c. clarke

Over the vast time span within which humans have known and used Can-
nabis for many purposes, it has been heralded as one of our supreme 
resources and cursed as one of our utmost burdens. Today the consump-
tion of mind-altering Cannabis plant material for recreational or me-
dicinal reasons is widely known. However, the original and early use of 
psychoactive Cannabis may have been principally for ritualistic religious 
purposes (for a comprehensive discussion of the evolutionary biology 
and ethnobotanical history of the genus Cannabis, see Clarke and Merlin 
2013; also see Duvall 2015; Small 2015).
 The natural origin area of Cannabis was most likely the central steppe 
and forest zones of Eurasia. Early modern humans probably first encoun-
tered and utilized one or more of the products of this annual, herbaceous 
genus in its native biogeographical range. Remarkable early twentieth- 
and twenty-first-century discoveries of archaeobotanical remains in an-
cient burials confirm the nonfood and nonfiber use of Cannabis in Cen-
tral Eurasia at least by the first millennium BCE. In these cases, Cannabis 
appears to have been used for mind-altering ceremonial, purification, or 
therapeutic purposes. This chapter focuses on the presence and putative 
uses of psychoactive Cannabis in ancient burials that are well over two 
thousand years old and found in southeastern Russia and western China.
 Today, Cannabis remains a controversial yet remarkably multipurpose 
genus with a very ancient history of diverse human-plant relationships. 
As an introduction, we offer some biological and theoretical background 
to indicate the importance and special context of the archaeobotanical 
evidence discussed in detail below. First, we describe the special botanical 
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and ecological aspects of Cannabis that initially attracted people and 
eventually became accentuated by human use over time; then we focus 
on ancient burial sites in Central Eurasia found over the past century 
that confirm the great time depth of human ceremonial association with 
psychoactive Cannabis.
 Some scholars, such as Beckwith (2009), argue for a major reconsid-
eration of the function of Central Eurasia in world history. Hanks (2012: 
469) focused on the “Eurasian steppe” and presented an informative gen-
eral review of the archaeology of this region and Mongolia, arguing that 
“steppe prehistory must come to play a more significant role in devel-
oping more comprehensive understandings of world prehistory.” This is 
relevant here in light of the evidence for a presumably important spiritual 
and/or medicinal function of mind-altering Cannabis during a key period 
in cultural innovation and exchange in Central Eurasia and well beyond 
this region: “To some extent, the history of Eurasia as a whole from its 
beginnings to the present day can be viewed as the successive movements 
of Central Eurasians and Central Eurasian cultures into the periphery and 
of peripheral peoples and their cultures into Central Eurasia” (Beckwith 
2009: xxi).

Some Botanical and Ecological Aspects of Cannabis

Cannabis plants have an annual life cycle and under natural conditions 
develop into medium to tall erect herbs. However, ecological influences 
and artificial selection on these populations throughout their geographi-
cal range have had strong effects on their growth habits and the potential 
products available to humans. Cannabis, adapted to continental tem-
perate climate zones, can grow into large, well-branched plants reach-
ing maximum heights of about 5 meters (approximately 15 feet) or more 
within a four- to six-month growing season in open sunlit environments 
that have rich permeable soils and sufficient water. Ideal habitats for Can-
nabis include exposed banks of waterways as well as disturbed areas near 
human habitation and agricultural lands because they usually provide 
abundant sunshine, moist but well-drained soil, and plentiful nutrients. 
When grown in relatively dry locations with limited soil nutrients, Can-
nabis develops negligible foliage and can mature and produce a few seeds 
when it reaches only 20 centimeters (8 inches) in height.
 In contrast, if cultivated in dense stands on rich soil, which is standard 
farming procedure during fiber hemp cultivation, plants develop tall, 
slender, straight stalks devoid of branches and can increase in height by as 



22   ·   Mark D. Merlin and Robert C. Clarke

much as 10 centimeters (4 inches) per day. The quickly lengthening stalks 
generate a sturdy bast (bark) fiber long used as a source for cordage and 
woven textile production. If a plant is cultivated for seed or psychoactive 
drug production, more space is given between individual plants, and as a 
result, limbs bearing plentiful flowers are produced from diminutive axial 
meristems (growing points) positioned at the nodes (intersections of the 
petioles or leaf stalks) along the main stalk.
 Cannabis is normally dioecious, with unisexual male or female flowers 
produced on separate plants; however, monoecious examples with both 
sexes produced on one plant sometimes develop. Cannabis is wind polli-
nated and therefore relies mainly on air currents to transmit pollen grains 
from male plants to fertilize receptive female plants that form seeds.
 The growth of flowering Cannabis differs greatly between the sexes. 
Female plants produce many inflorescences made up of numerous pairs 
of small flowers with a bract about 2–8 millimeters (1/12–1/3 inches) 
long and with a leaflet beneath; these parts are all closely packed within 
upright, dense clusters. Each female flower consists of two long white, 
yellowish, or pinkish stigmas (female sexual organs) that are receptive 
to pollen. These are attached to the single ovule and extend beyond the 
bract (modified leaflike structure) tightly surrounding each ovule. Male 
plants develop fewer, smaller leaves along elongated limbs, and flowers 
(about 5 millimeters [1/5 inch] long) are suspended from multibranched, 
lax clusters, promoting dissemination of pollen by air currents.
 The female bracts are covered with a multitude of secretory plant hairs 
(glandular trichomes). Theoretically, the resinous secretions of these 
glands offer protection for the ovule and developing seed by reducing 
plant water loss (transpiration) and may also fend off pests. This aromatic 
resin contains the psychoactive and/or medicinal properties that have at-
tracted human attention for millennia (Merlin 1972; Clarke 1981, 1998a, 
1998b; Pollan 2001; Russo 2007; Clarke and Merlin 2013; Small 2015).
 The mature seed (achene fruit) of Cannabis is somewhat elongated 
and flattened, 2–6 millimeters (1/12–1/4 inch) in length and 1–4 mil-
limeters (1/24–1/6 inch) at its greatest width. The seeds have a lengthy 
history of utilization as an edible grain and a source of useful oil. In fact, 
Cannabis seeds are a first-rate dietary resource, containing easily digest-
ible protein and essential fatty acids, but they are not psychoactive (e.g., 
see Deferne and Pate 1996).
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Early Human Contact with Cannabis in Central Eurasia

Initial human contact with Cannabis and the subsequent discovery and 
application of its useful resources likely took place during the distant past 
in one of the more temperate and well-watered areas of ancient Central 
Eurasia (e.g., see Merlin 1972; Clarke and Merlin 2013; Small 2015). In 
this broad region, the ancient burial sites highlighted in this study were 
constructed thousands of years later, in the first millennium BCE. In the 
following discussion, we outline the hypothetical, very ancient and wide-
spread cultural-historical predisposition of people to induce spiritual ex-
periences through the use of psychoactive drug plants, including certain 
biotypes of Cannabis. This provides the framework from which we can 
interpret the relatively recent discoveries of ancient ritualistic funerary 
use of Cannabis in Eurasia discussed below.
 In contemporary modern societies, direct personal revelations or 
mental images ascribed to religious inspiration are often dismissed as fig-
ments of the imagination or hallucinations, and yearnings to experience 
direct communion with a deity are frequently construed as a symptom 
of mental illness or even insanity. Nonetheless, some scholars and sci-
entists believe that such revelations and contacts with the supernatural, 
very often via the use of psychoactive plant substances, are basically the 
result of age-old, ongoing cultural traditions (La Barre 1970, 1977, 1980; 
Kramer and Merlin 1983; Smith 2000; Schultes et al. 2001; Merlin 2003). 
We believe that throughout much of human history, and certainly during 
much of the Holocene, people of various Eurasian cultures have practiced 
traditions involving the use of mind-altering Cannabis, often motivated 
by a desire to produce cognitively profound, essentially religious experi-
ences that supported their particular spiritual beliefs. During earlier as 
well as modern times, societies often evaluated the societal significance 
of psychoactive Cannabis use in conflicting ways, to a large extent based 
on a society’s interest in using or preventing the use of plants in this genus 
(Farnsworth 1968; Dikötter et al. 2004).
 In the early 1970s, a systematic review of the world’s ethnographic lit-
erature indicated that approximately 90 percent of human societies have 
integrated “culturally patterned forms of an altered state of consciousness” 
(Bourguignon 1973: 11). A major percentage of these reported altered 
states resulted via ingestion of drug plants. This supports the hypothesis 
that the common use of psychoactive plants in traditional societies should 
not be doubted, just as the disposition of people in industrial societies is 
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generally known to be mediated by a balance of mind-altering substances 
such as caffeine, nicotine, alcohol, and others (Sherratt 1995a).
 Customary consumption of most psychoactive drug plants through-
out human history appears to have been connected predominantly with 
ritualistic and often spiritual activity. Indeed, before modern times, the 
incentives for ingestion of mind-altering, organic substances, especially 
those classified as hallucinogens or entheogens—which includes psycho-
actively potent Cannabis—were mainly inspired by religious or therapeu-
tic necessities (the term entheogen refers to a substance that can, from a 
cognitive perspective, generate a god or deity within and as such is less 
pejorative than hallucinogen, which refers to a substance that produces a 
false sense of reality). Nevertheless, contemporary use of these substances 
in many cultures, especially in those regions affected by Western civiliza-
tion, is frequently inspired by individual “recreational” motivations to in-
duce relaxation, contentment, or exhilaration and often is encouraged by 
social incentives. Cannabis can generate diverse altered states of aware-
ness depending on the quality and quantity of plant parts ingested, as well 
as the psychological mind-set of the user and the social-environmental 
setting in which it is consumed; the altered states of Cannabis ingestion 
are also affected by the mode of consumption (e.g., oral ingestion versus 
breathing vapors or smoking [see Earleywine 2002; Julien et al. 2011]). In 
the discussion that follows, we draw attention to selected archaeobotani-
cal discoveries of extraordinary ancient burials in the late twentieth and 
early twenty-first centuries that verify human association with Cannabis 
in Central Eurasia thousands of years ago.

Psychoactive Use of Cannabis among Ancient  
Eurasian Cultures

During the middle of the fifth century before the birth of Christ, at or 
near the apogee of the Classical Greek era, the historian Herodotus de-
scribed the use of Cannabis by peoples whose territory was located be-
yond the Hellenic realm. In a well-known section of the fourth book of 
his Histories, Herodotus referred to the “Scythians,” describing them as 
people alien to the Greeks who lived to the northeast, and noted that 
they burned the seeds of Cannabis in a vessel (censer) as a part of their 
funeral ritual. The following is a translation of Herodotus’ description 
of this funerary purification ritual, which we suggest had shamanistic or 
ecstatic religious importance: “They make a booth by fixing in the ground 
three sticks inclined towards one another, and stretching around them 
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woolen felts which they arrange so as to fit as close as possible: inside the 
booth a dish is placed upon the ground into which they put a number of 
red hot stones and then add some hemp seed . . . immediately it smokes, 
and gives out such a vapor as no Grecian vapor-bath can exceed; and 
the Scythians, delighted, shout for joy” (Hyams 1971: 100; also see Eliade 
1964; Sélincourt 1965; Bremmer 2001). (The issue of whether hemp seed 
alone or as part of the inflorescence of Cannabis was placed upon a fire 
or heated stones is addressed below.)
 The Scythians were an Iranian nomadic confederacy referred to vari-
ously as Indo-Scythians, Indo-Iranian Sakas, or Sakas; these people were 
members of a culturally unified group of widespread tribes that occupied 
a vast region of the Great Eurasian Steppes. The Scythians, as Herodo-
tus described them, were “barbaric” people located, more or less, on the 
Pontic steppe in the westernmost region of Central Eurasia. According to 
Beckwith (2009: xxii–xxiii), the “sensationalistic” stereotyping of these 
people by “Herodotus and other early historians” as barbarians was a 
“Greco-Roman idea, or fantasy,” that failed to recognize the Central Eur-
asian cultures as agropastoralists or as a general mix of nomadic pasto-
ralists, farmers in oases, and even urban merchants making up “complex 
societies.” The western Scythians that Herodotus referred to were a some-
what heterogeneous tribal group that appear to have initially entered into 
the intermediary area between Central Eurasia and eastern Europe ex-
tending from the Carpathian Mountains to the Don River in the second 
millennium BCE.
 In his notable essay on Scythica, Meuli (1935) relied to some degree 
on Herodotus’ funeral ceremony description referred to above. In Meuli’s 
view, the Scythian “shamans” were channeling the souls of dead persons 
to their place in the afterlife while simultaneously purifying their homes 
or burial places; in the process, these “shamans” were also protecting peo-
ple from the deceased returning as ghosts of the dead (also see Dodds 
1951; Eliade 1964; Burkert 1972; Margreth 1993; Ginzburg 2012). Accord-
ing to Meuli’s interpretation, the screaming and howling by the Scythians 
in their funeral ritual was the customary strident communication of sha-
mans in an ecstatic trance state, and Cannabis seeds heated on glowing 
embers in censers probably induced their rapturous state (for another 
view, which suggests ecstatic use of Cannabis in the “vapour-bath” cer-
emony but possibly not involving classic shamanism, see Zhmud 1997; 
Bremmer 2001). (Note that Cannabis seeds are not psychoactive.)
 The Massagetae (Great Getae) were another nomadic Iranian Central 
Asian tribe living on the Caspian steppe in the first millennium BCE. The 
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Massagetae are commonly believed to have been related to the Scythians, 
and they reportedly used a particular plant species for mind-altering pur-
poses. Herodotus (Histories 1.202) noted that the Massagetae were well 
aware of the psychoactive “fruit” of this species (probably the seeds along 
with the inflorescences of female Cannabis), which had “a very odd prop-
erty” and was described as the product of a “tree” (perhaps tall female 
Cannabis plants). Herodotus also tells us that when the Massagetae “have 
parties and sit round a fire, they throw some [Cannabis] ‘fruit’ into the 
flames, and as it burns it smokes like incense, and the smell of it makes 
them drunk just as wine does us; and they get more and more intoxi-
cated as more fruit is thrown on, until they jump up and start dancing 
and singing” (Sélincourt 1965: 95). Some believe that Herodotus’ refer-
ence to this plant’s “fruit[s]” and their strange and powerful effects (when 
consumed) is a somewhat muddled allusion to the psychoactive use of 
Cannabis (e.g., see Bremmer 2001; also see Duvall 2015 for an alternative 
but minor view).
 During Herodotus’ time, at least one of the ancient Thracian (Getae) 
tribes living in Dacia, an area north of the Danube and west of the Dnies-
ter River in the Carpathian basin, participated in a curious mystical “sha-
man” cult known as the “Kapnobatai.” Eliade (1964: 394–95) elaborates 
on the use of psychoactive “hemp” (Cannabis) among the Getae with 
reference to more than one ancient Greek source, including Herodotus:

The Getae were described by Herodotus as the most valiant and law-
abiding of the Thracian tribes. What chiefly impressed the Greeks was 
their belief in the immortality of the soul. They were expert in the use 
of the bow and arrow while on horseback. Their name first appears 
in connection with the expedition of Darius Hystaspes against the 
Scythians (515 BCE). They were conquered briefly by the Romans, but 
regained their independence. Only one document appears to indicate 
the existence of Getic shamanism: it is Strabo’s account of the Mysian 
Kapnobatai, a name that has been translated, by analogy with Aristo-
phanes’ Aerobates, as “those who walk in clouds,” but which should 
be translated as “those who walk in smoke.” Presumably the smoke is 
hemp smoke, a rudimentary means of ecstasy known to both the Thra-
cians and the Scythians. The Kapnobatai would seem to be Getic danc-
ers and sorcerers who used hemp [Cannabis] smoke for their ecstatic 
trances. (Also see Emboden 1972, which refers to Strabo 7.3.3, quoting 
Posidonius; Eliade 1972; Eliade and Trask 1972)
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 Following from Meuli (1935), Eliade states that the goal of the Scyth-
ian “cult of the dead” funerary purification rite involving the use of Can-
nabis “could only be ecstasy” (in the Greek sense, ecstasis essentially 
means a release of the mind from the body into a spiritual state of bliss 
consciousness).

In this connection Meuli cites the Altaic [referring to the Altai Moun-
tains where the ritual ensemble described by Herodotus was uncovered 
in a tomb near Pazyryk described below] séance described by Rad-
lov (1884, 1893–1911), in which the shaman guided to the underworld 
the soul of a woman who had been dead forty days. The shaman-psy-
chopomp is not found in Herodotus’ description; he speaks only of 
purifications following a funeral. But among a number of Turko-Tatar 
peoples such purifications coincide with the shaman’s escorting the de-
ceased to his new home, in the nether regions. . . . One fact, at least, is 
certain: shamanism and ecstatic intoxication produced by hemp smoke 
were known to the Scythians. As we shall see, the use of hemp for ec-
static purposes is also attested among the Iranians, and it is the Iranian 
word for hemp that is employed to designate mystical intoxication in 
Central and North Asia. (Eliade 1964: 190–97)

 The ancient reference by Herodotus to Cannabis use by peoples to the 
north and northwest of Greece has been supported by the now relatively 
well-known, but somewhat controversial, discovery of Cannabis seeds 
and related ritual paraphernalia in several remarkable frozen tumulus-
shaped graves, or “kurgans,” located in the Pazyryk Valley of the Ukok 
Plateau in the Altai Mountains of Siberian Russia, approximately 200 ki-
lometers (124 miles) north of the Chinese border and 150 kilometers (93 
miles) west of Mongolia. The tomb in Barrow 2 was originally exposed 
and excavated under the direction of Sergei Rudenko in 1947 and was 
later dated to the Iron Age (ca. 430 BCE). Rudenko’s account of the oc-
currence of Cannabis seeds and their use in ritual “purification” in the 
tomb has been referred to often, even though a good deal of it is decidedly 
hypothetical. According to Rudenko (1970: 285),

in Barrow 2, two smoking sets were found: vessels containing stones 
that had been in the fire and hemp seeds; above them were shelters sup-
ported on six rods, in one case covered with a leather hanging and in 
the other case probably with a felt hanging, large pieces of which were 
found in the southwest corner of the tomb. Finally, there was a [leather] 
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“flask” containing hemp seeds fixed to one of the legs of a hexapod 
stand. Consequently, we have the full set of articles for carrying out the 
purification ritual, about which Herodotus wrote in such detail in his 
description of the Black Sea Scyths. There had been sets for smoking 
hemp in all the Pazyryk barrows; the sticks for the stand survived in 
each barrow although the censers and cloth covers had all been stolen 
except in Barrow 2.

 Rudenko (1970:285) further described the Cannabis seeds and related 
equipment for their ritualistic use:

In each vessel besides the stones . . . there was a small quantity of seeds 
of hemp (Cannabis sativa L. of the variety C. rideralis [sic] Janisch. 
[probably Cannabis indica Lam.; see Hillig 2005a, 2005b; Clarke and 
Merlin 2013]). Burning hot stones had been placed in the censer and 
part of the hemp seeds had been charred. Furthermore, the handle of 
the cauldron censer had been bound round with birch bark, evidently 
because the heat of the stones was such that its handle had become too 
hot to hold in the bare hands.

Rudenko’s supposition regarding the “smoking” of Cannabis by Iron Age 
Scythians, based largely on Herodotus’ accounts, has led to many claims 
that the Scythians laid Cannabis inflorescences on the red-hot stones 
and inhaled the smoke to both purify themselves and facilitate commu-
nication with their ancestral spirits. However, all that we know with cer-
tainty is that Cannabis seeds were found in a ritual context in the Pazyryk 
tombs.
 Herodotus’ description refers to only the burning of Cannabis seeds; 
he did not clearly indicate that Scythians placed the psychoactive plant’s 
flowers on the hot rocks in the censers. Most interpretations of Herodo-
tus’ descriptions of the funeral ritual assumed that he confused Canna-
bis seeds with inflorescences containing seeds and thus presumed that 
bunches of female Cannabis flowers must have been burned to cause the 
Scythians’ cries of joy.
 Although it is rarely acknowledged, seeds of coriander (Coriandrum 
sativum L.), also known as cilantro or Chinese parsley, were also recov-
ered from the Pazyryk burials. Coriander is not native to the Pazyryk 
region, and therefore its seeds must have been imported from “Asia Mi-
nor,” or the Near East region of Eurasia (Rudenko 1970). In any case, we 
should not dismiss the suggestion that mind-altering resinous parts of 
Cannabis, together with its seeds, were burned in the censers. It is also 
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possible that seeds of both Cannabis and coriander were dropped on 
the heated rocks to produce a fragrant, if not also inebriating, smoke for 
ritual purification; if so, the smoke could have pervaded the tomb where 
the dead bodies were placed and thus served as a deodorant. In addition, 
it is worth noting here that linalool, the main aromatic oil component of 
coriander seeds, is pharmacologically active. In fact, linalool can relieve 
pain and inflammation and has possible synergistic affects with tetra-
hydrocannabinol (THC) and cannabidiol (CBD), compounds produced 
only by Cannabis (e.g., see Russo 2011).
 Before we continue with our discussion of mind-altering ceremo-
nial, purification, and therapeutic use of Cannabis in Central Eurasia, 
we briefly focus on its ancient presence and use in the Near East, where 
unique and relevant evidence for medicinal and/or ritual utilization was 
discovered in Israel in the 1990s. In this case, Cannabis was found in a 
tomb from the Late Roman period (315–392 CE) located in Beit Shem-
esh, an urban area about 30 kilometers (19 miles) west of Jerusalem with 
a cultural history that goes back to prebiblical times. Israeli researchers 
discovered carbonized material in connection with the corpse of a young 
female dated to approximately 1600 BP, based on bronze coins also re-
covered from this tomb. Initial microscopic analysis indicated that the 
carbonized material resulted from burning a mixture of Cannabis and 
other plants, and subsequent chemical investigation revealed the pres-
ence of Δ8-THC, another compound unique to Cannabis. Researchers 
concluded that Cannabis had been burned to facilitate the birth process 
(Zias et al. 1993), an early medicinal use of plants in this genus. Russo 
(2007: 1634) provides the following discussion of this remarkable dis-
covery in the ancient burial tomb: “the skeleton of a 14-year-old girl was 
found along with 4th century [CE] bronze coins. Contained in her pelvic 
area was the skeleton of a term fetus, of a size that would disallow a suc-
cessful vaginal delivery. In her abdominal area, gray carbonized material 
was noted and analyzed, yielding TLC and NMR spectroscopy evidence 
of Δ8-THC, a more stable trace component of cannabis. It was surmised 
that the cannabis had been burned in an unsuccessful attempt at delivery 
of the fetus, perhaps paralleling the ancient Egyptian usage.”
 The hypothesis that the Scythians of the Eurasian steppe region 
“smoked” Cannabis has been referred to not only as the earliest suspected 
case of Cannabis smoke inhalation but also as one of the few examples 
of “smoking” generally in all of Eurasia prior to the discovery of tobacco 
smoking in the New World. Although Liebenberg (1990) tells us that 
people may have begun inhaling smoke emitted by the burning of certain 
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plant materials many thousands of years ago, with traces of such use go-
ing back to the early use of fire, the ultimate origins of the use of such 
substances are still unclear. Nevertheless, conscious inhalation of smoke 
is most likely a very ancient custom and “may even be as old as the human 
control of fire” (Rudgley 1999: 142; see Duvall 2015 for a strong case argu-
ing that smoking in various parts of Africa started centuries before the 
so-called Columbian Exchange that began in 1492). In the case of Scyth-
ian “smoking,” as alluded to by Herodotus, the inhalation of smoke or 
vapors can be differentiated from true smoking. By definition, “smoking” 
is the inhalation of smoke through a device that contains burning plant 
material and provides a pathway to deliver the smoke to the respiratory 
system. This definition assumes that the breathing of smoke from the 
air is not true smoking but simply intentional inhalation. Metal censers, 
wooden rods, and felt or leather covers, along with the partially charred 
seeds, could be the earliest evidence of deliberate inhaling of Cannabis 
smoke, and they definitely predate any contact with the New World by 
nearly two thousand years. If the ancient Pazyryk Cannabis evidence 
could be further confirmed by the discovery of deposits of mind-altering 
cannabinoids (compounds unique to Cannabis), it would stand as a sig-
nificant verification of the ritual breathing of smoke in the Old World.
 Before we focus on the remarkable discovery of about 0.8 kilograms 
(almost 2 pounds) of Cannabis stems with leaves as well as female flowers 
and seeds in another first-millennium BCE tomb (this one located south-
west of the Pazyryk kurgan sites in northwestern China), some other rel-
evant ancient Eurasian archaeological sites where hemp seeds have been 
found in ritual vessels should be addressed.
 For example, “pipe-cup,” “polypod,” or “footed” ceramic vessels some-
what similar in shape to those found in the Pazyryk tomb have been dis-
covered containing Cannabis seeds in two, much more ancient, western 
Eurasian archaeological sites. One of these vessels was in a kurgan pit 
grave at Gurbanesti near Bucharest in Romania and the other was in an 
Early Bronze Age site situated in the northern Caucasus Mountains; both 
have been dated back six thousand years or more (Ecsedy 1979). Fur-
thermore, numerous equivalent bowls found without ancient Cannabis 
seeds or other parts of the plant in them have been discovered in several 
sites of about the same age. Are these vessels indicative of ancient, wide-
spread cult use of Cannabis for psychoactive, spiritual, or purification 
purposes? In light of Herodotus’ description of the Scythian “vapor bath” 
ritual involving Cannabis and hemp seed discoveries in widely separated 
locations from the Altai Mountains of central to western Eurasia and into 
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parts of eastern Europe, Sherratt (1991: 61–62) postulated that “the prac-
tice of burning Cannabis as a narcotic [sic] is a tradition which goes back 
in this area some five or six thousand years and was the focus of the social 
and religious rituals of the pastoral peoples of central Eurasia in prehis-
toric and early historic times.”
 An earlier analysis of associated artifacts by Sherratt (1987) presented 
a hypothesis for the cordage impressions on many of these ancient Eur-
asian ritual bowls. He suggested that these impressions were made with 
twisted hemp (Cannabis) fibers by peoples belonging to a cultural com-
plex spread over a huge area of the Eurasian steppes from eastern Eu-
rope to western China by the third millennium BCE. Sherratt argued that 
these peoples had widely dispersed an alcohol-based hospitality or “social 
lubricant” culture, and he also proposed that Cannabis, likely long culti-
vated for its fiber by this time, was also “enjoyed” by steppe peoples, well 
beyond the range of the drinking complex. In Sherratt’s view, psychoac-
tive Cannabis was added to their alcoholic beverages, and the vessels 
containing these infusions have surface impressions formed with the use 
of hemp cordage as a way of indicating the vessels’ contents (also see 
Sherratt 1991, 1995a, 1995b, 1997). Furthermore, the corded ware vessels 
might have been held in reserve for ceremonies instead of being used 
commonly (for a minority view, see the critical review of Sherratt’s and 
other scholars’ interpretations of ritual smoking or other forms of inges-
tion of psychoactive Cannabis in ancient Eurasia by Duvall 2015).
 Although Herodotus described the ritual use of Cannabis by ancient 
nomadic tribes in western Central Eurasia in some detail, only a relatively 
small amount of historical evidence for early ritual and/or medicinal use 
of Cannabis from eastern Central Eurasia has been identified. This has 
been particularly the case for northwestern China, where shamanistic 
activities were either not commonly practiced or at least were not overtly 
revealed to any substantial degree in available ancient Chinese texts (see, 
e.g., Li 1974a, 1974b, 1975, 1977; Touw 1981). However, new evidence of 
ancient practical, symbolic, and even psychological or spiritual signifi-
cance of Cannabis use in northwestern China has recently been uncov-
ered at other archaeological sites in this region.

Ancient Cannabis in a Yanghai Tomb

We know that the Chinese have had a very long and complex relationship 
with Cannabis (Clarke and Merlin 2013); although they utilized it for 
thousands of years as an important source of bast fiber, edible seeds, oil, 
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and medicine, its use for psychoactive ritualistic or recreational purposes 
has been frowned upon at least since the influence of Confucius became 
widespread in East Asia starting about 2,200 years ago (e.g., Li 1974a, 
1974b, 1975, 1977; Weiming 2000).
 Nonetheless, before the rise of the Confucian philosophical and ethi-
cal system, the use of Cannabis to alter consciousness and for medicinal 
purposes was probably widespread among people living in the vast area 
now known as China, at least by shamans and herbalists. This utilization 
remains significant today in parts of western China and includes psycho-
active uses that are, in most cases, not strictly religious or ritualistic.
 The Hou Hanshu, or Book of the Later Han (an early Chinese historical 
manuscript attributed to Fan Ye and dated to the fifth century CE), refers 
to China’s “Western Regions” during the period 25–220 CE. According to 
the Hou Hanshu, these regions were noted for their fertility and valuable 
production of several crops, including rice, millet, wheat, beans, mulber-
ries, grapes, and hemp (Cannabis); as a result of this prolific agricultural 
potential, the Han Chinese waged a relentless struggle with the non-Han 
Central Asian cultures for control (Hill 2003). As the reader might sus-
pect, based on what is noted above, the Han Chinese (widely influenced 
by Confucianism) have had dissimilar associations with Cannabis than 
the strongly nomadic-based people of the Central Eurasian cultural com-
plex, who formed alliances that repeatedly challenged the primarily sed-
entary, agriculture-based Chinese empires.
 These long-held differences in relationships with psychoactive Can-
nabis are still manifest today with limited to no mind-altering use of 
Cannabis in the traditionally Han culture areas of China, as opposed to 
continued indulgence by the descendants of the Central Eurasian cultural 
complex based in western China. One contemporary people related to 
this cultural complex and now occupying the Tarim basin are known as 
the Uighurs. According to Dikötter and his colleagues (2004), with the 
exception of the Uighurs (and perhaps some other local ethnolinguis-
tic groups), the people in China, especially those belonging to the Han 
culture, have a strongly held opinion that the smell of smoked Cannabis 
is objectionable and that this common perception hindered the spread 
(or continuation) of its use as a euphoric substance. According to Rudg-
ley (1999), the Han Chinese still perceive the local Muslim peoples of 
Xinjiang province today, mostly Uighurs, as consumers of psychoactive 
Cannabis, especially in the form of hashish, and recent use of this mind-
altering substance by Uighurs has been documented for some of those 
residing in large Chinese urban areas such as Beijing and Shanghai (e.g., 
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see Labrousse and Laniel 2001). The negative mind-set regarding the psy-
choactive use of Cannabis among most Chinese has existed for many 
hundreds, if not thousands, of years, but as suggested above, this unen-
thusiastic attitude was probably quite different before the rise of the Han 
and the ascendancy of Confucianism.
 The recent discovery of remarkably well preserved remains of psycho-
active Cannabis in one of the Yanghai Tombs (M90) provides physical 
evidence of its very old cultural importance in this western Chinese area 
of Central Eurasia for shamanic and probably psychoactive or medicinal 
purposes (Jiang et al. 2006). The Yanghai Tombs consist of a large num-
ber of ancient graves recognized as belonging to the early Gushi culture 
(also referred to as the Subeixi culture [see Jiang et al. 2007]). The people 
of this culture were likely speakers of a Tokarian language. The Yanghai 
Tombs are situated in a rocky arid region of the Turpan basin of China’s 
Xinjiang province, which was known earlier as Eastern Turkestan and 
more recently as Chinese Turkestan. The first literary reference to the 
Gushi people can be found in the Hou Hanshu. In this written account we 
find them defined as blue-eyed Caucasian nomads with light-colored hair 
who spoke an Indo-European language; they reportedly herded horses 
and other grazing animals, cultivated some crops, and were known to be 
experts with bows and arrows, much like their Eurasian steppe ancestors 
(Russo et al. 2008; also see Ma and Sun 1994; Mallory and Mair 2000; 
Karpowicz and Selby 2010). The probable migration of the Gushi people 
(or their ancestors) from the eastern Eurasian steppes of what is now 
southern Russia into western China began thousands of years ago.
 Positioned in the Turpan basin, roughly in the middle of the Eurasian 
landmass, the Yanghai Tombs were constructed in one of the lowest ar-
eas on earth; in one of the many Yanghai graves (M90), which is about 
2,700 years old, the remains of female Cannabis and skeletal remnants of 
a high-ranking Caucasoid male were discovered. These were later studied 
by two collaborative research teams (Jiang et al. 2006; Russo et al. 2008; 
also see Xinjiang Institute of Cultural Relics and Archaeology 2004; Aca-
demia Turfanica 2006). The ancient man found in this Yanghai grave ap-
pears to have been about forty-five years old when he passed away, and he 
was discovered as a disarticulated skeleton rather than as a mummified 
body, which is more often the case in the Yanghai Tombs. Russo and his 
colleagues (2008) believe that this is an indication that the man most 
likely died in the uplands of the Tian Shan, or “Heavenly Mountains,” and 
later his bones were moved to Yanghai, where they were buried; these re-
searchers also pointed out that contemporary Uighur herders undertake 
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a comparable yearly migration to summer grazing territory about 60–80 
kilometers (36–48 miles) away from the burial sites.
 Grave gifts found with the skeleton in this tomb included implements 
associated with horsemanship, along with a bow, arrows, and a musical 
instrument known as a kong gou harp; these and other artifacts, which 
are more elaborate than others found within the greater Yanghai tomb 
complex, have led to the conclusion that the man buried in Yanghai grave 
M90 was a “shaman.” Most importantly, a relatively large, lidless “leather” 
basket and a “wooden bowl” were found near the head and foot of the 
corpse, respectively, and these contained a total of 789 grams (nearly 2 
pounds!) of female Cannabis inflorescences and seeds, seemingly within 
close reach of the deceased in the afterlife. Although this remarkably 
preserved plant material was first believed to be coriander, which could 
have served as a deodorizer in the burial tomb, following careful botani-
cal scrutiny it has been positively identified as Cannabis (in the authors’ 
estimation, C. indica, not C. sativa, as originally reported in Jiang et al. 
2006). The first radiocarbon dating of this ancient Cannabis determined 
it to be approximately 2,500 years old, but with a thorough comparative 
study of the early equestrian artifacts and tree-ring correlation between 
wooden relics in the tomb and other ancient Chinese timber, the date 
has been “corrected to a calibrated figure of 2700 BP” (Russo et al. 2008: 
4173).
 The wooden bowl found in the tomb has a smoothed inner surface 
and is perforated on one side, evidence of its protracted utilization as 
a mortar, apparently to grind Cannabis flowers and/or mix them with 
other ingredients before their use for psychoactive or medicinal pur-
poses. The remains, including the Cannabis, from the Yanghai burial are 
very well preserved because of three combined factors: the tomb’s depth 
(2 meters, or approximately 6 feet or more), the exceptionally arid climate 
with very modest or no rainfall (averaging about 16 millimeters, or about 
2/3 inch, per year), and the alkaline soils with a high pH of 8.6 to 9.1. 
As a consequence, the Cannabis remains from this burial include intact 
and ground-up leaves, stems, seeds, and bracts with nonglandular and 
glandular trichomes, essentially undamaged after their deposition in the 
tomb more than two and a half millennia ago.
 The Cannabis flowers, seeds, stems, and leaves in the ancient con-
tainers could have been a gift for the deceased “shaman,” but why would 
he need them in the afterlife? According to Jiang and colleagues (2006: 
420), “If they were meant as a cereal or for oil extraction, the leaves and 
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shoots would have been removed; if fiber production was intended, only 
the stems needed to be saved. In this connection it is significant that no 
hemp textiles have been unearthed in the Yanghai Tombs.”
 The lack of evidence demonstrating use of Cannabis for food, seed oil, 
or fiber at the Yanghai Tombs is noteworthy. However, the placement of 
female inflorescences, the most potent portion of the plant, in containers 
close to the dead “shaman” is a robust indication that the deceased had 
been well aware of the plant’s psychoactive and/or medicinal properties.
 Ancient therapeutic, ritualistic, and psychoactive uses of Cannabis are 
often difficult to separate (Sherratt 1991; Merlin 2003). We do know that 
shamans of the nomadic tribes of Siberia and Central Eurasia frequently 
served as general practitioners of healing arts as well as rituals; in these 
contexts, they probably utilized the mind-altering properties of Cannabis 
in shamanic practices related to purification and curative ceremonies, 
at least to some extent comparable to the ceremonial use of hemp fiber 
throughout much of Eurasia during the early twentieth century (Touw 
1981; Clarke and Merlin 2013). In any case, the first international team 
of scientists that studied Yanghai Tomb M90 generally concluded that 
there was a spiritual connection between the “shaman” and the Cannabis 
contents in the ancient basket and bowl. This research group suggested 
that the “gift of Cannabis” given to the dead shaman was most likely of-
fered as a ritualistic means of connecting the deceased with the spirit 
world, enabling him “to continue his profession in the afterlife” (Jiang et 
al. 2006: 421).
 Another, more recent, international, interdisciplinary research team 
(Mukherjee et al. 2008) combined “botanical examination, phytochemi-
cal investigation, and genetic deoxyribonucleic acid [DNA] analysis by 
polymerase chain reaction [PCR]” to reveal that the ancient Cannabis 
material contained “tetrahydrocannabinol [THC]” and that this very old 
organic chemical material was found along with “its oxidative degrada-
tion product, cannabinol, other metabolites, and its synthetic enzyme, 
tetrahydrocannabinolic acid [THCA] synthase, as well as a novel genetic 
variant with two single nucleotide polymorphisms.” On the basis of these 
findings, the team of researchers suggested that the Yanghai Cannabis 
was probably used “as a medicinal or psychoactive agent, or an aid to 
divination.” What is more, genetic analysis suggests that this ancient Can-
nabis belonged to a cultivated variety rather than a truly wild or weedy 
biotype (see Mukherjee et al. 2008). Even though no evidence of smoking 
paraphernalia was discovered at Yanghai, Cannabis probably would have 
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been directly ingested in the form of a baked preparation or placed in a 
fire to produce fumes. This hoard of Cannabis is not the oldest example 
of early use of this genus, but it certainly is among the best studied. In 
any case, the ancient Yanghai evidence embodies the earliest tangible re-
cord of Cannabis use “as a pharmacologically active agent” and thus is 
an important addition to the documentation of medicinal, if not psycho-
active, use by the Gushi people (Russo et al. 2008: 4171). More-recent 
discoveries of ancient seeds (Chen et al. 2012), fiber (Chen et al. 2014), 
and even relatively intact, nearly whole plants (Jiang et al. 2016), as well 
as more deposits of female inflorescences of Cannabis in tombs of other 
ancient cemeteries in the Turpan basin area of Xinjiang province in west-
ern China, further support the ancient presence and strong symbolic, 
ritualistic, and cultural associations of Cannabis in this region.
 Especially noteworthy are the thirteen nearly whole female plants of 
Cannabis recently discovered in a tomb in the Jiayi cemetery of Turpan 
in Xinjiang province of northwestern China (see Jiang et al. 2016). These 
remarkably well preserved Cannabis plants have been radiometrically 
dated to be approximately 2,400–2,800 years old, and they appear to have 
been locally produced and purposefully arranged into a burial shroud 
or funeral bouquet that was placed on a male corpse. Both morphologi-
cal and anatomical features of these ancient plant remains support their 
identification as Cannabis. This unique discovery provides extraordinary 
further insight into the ritualistic, possibly purification and curative cer-
emonial, use of Cannabis in prehistoric Central Eurasia. In addition to 
these remains, the fragmented female flowering parts (infructescences) 
discovered in other tombs of the Jiayi cemetery, together with Cannabis 
remains recovered from the contemporary Yanghai Tombs in the Turpan 
basin, as well as those found in the Altai Mountains region, all strongly 
suggest that Cannabis was used by the local Central Eurasian people for 
ritual and/or medicinal purposes in the first millennium BCE.

Summary and Conclusions

The early history of Cannabis as a mind-altering commodity was a pe-
riod of great expansion of the plants in this genus into new climates and 
cultures in Eurasia, each with its own selective pressures, setting the 
stage for its geographically localized and isolated evolution at the hands 
of humans. New drug Cannabis varieties arose through artificial selec-
tions directed by choice of preferred end product and type of effects, 
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accompanied by natural ecological constraints imposed by respective 
geographical areas. Throughout the cultural dispersal of drug Cannabis, 
countless opportunities arose in terms of when and where it benefited 
humans, and subsequently its proliferation was encouraged. Cannabis 
could not have achieved nearly worldwide distribution had it not been fa-
vored by at least some human groups time and time again (e.g., see Benet 
1975; Abel 1980; Grinspoon and Bakalar 1997; Clarke 1998a; Pollan 2001; 
Booth 2003; Clarke and Merlin 2013; Duvall 2015).
 Most likely the earliest mind-altering use of Cannabis occurred near 
the origin of psychoactive variants of the genus in Central or East Asia. 
Well before contact with modern humans during the early Holocene, 
Cannabis was already present in several regions of Eurasia. Perhaps pre-
vious to, and certainly during, migrations by nomadic peoples from Cen-
tral Asia, the knowledge of Cannabis use as a powerful tool in shamanic 
ritual was spread east, west, and south. Knowledge of the uses of psy-
choactive Cannabis, as well as seeds of selected variants with increased 
potency, was carried beyond Eurasia by later traders. In some areas, the 
inebriating properties of Cannabis were exploited later than its fiber and 
food uses, especially in some parts of Europe and East Asia and more 
recently in North America.
 Apart from ritualistic inhalation of vapors, until tobacco was intro-
duced from the New World, Cannabis was largely eaten along with food 
and drink in Eurasia. Once people began to smoke rather than eat the 
products of Cannabis inflorescences, for example, in large parts of Af-
rica (see du Toit 1980; Duvall 2015) and in areas of South Asia (e.g., see 
Clarke and Merlin 2013), many more began to use Cannabis for its mind-
altering effects.
 Of the myriad effects Cannabis has exerted on the evolution of hu-
man culture, its ability to alter our consciousness is arguably the most 
profound. From a traditional, historical point of view, consumption of en-
theogens such as Cannabis through the ages has allowed humans to cog-
nitively recognize the god within and facilitate communication with their 
spirit world. Cannabis was certainly used by shamans, and its increasing 
ritual use may have influenced aspects of worship adopted by the ma-
jor religions of settled peoples around two thousand years ago. Many of 
the cultural traditions of Eurasia were influenced by Cannabis consump-
tion during their formation and evolution. Today, the psychoactive use 
of Cannabis is more widespread than at any time in history, and it is said 
to be the most frequently used illicit drug in the world (e.g., Richardson 
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2010). If we are to accept the importance of Cannabis in molding our past 
and its certain influence on our present societies, then we should expect 
that it may well influence human cultural evolution in the future.
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For the past three decades, archaeologists have emphasized the ad-
vantages of incorporating organic residue analysis into archaeological 
research with the aim of addressing questions that are minimally ap-
proachable using traditional methods (Evershed 2000: 204–7; Loy 1993: 
44; Pollard and Heron 2008: 9–11). One such area concerns the range 
of psychoactive products that were used by ancient peoples, the ways in 
which they were prepared and consumed, and the social importance at-
tributed to them. As the range of chapters in this volume demonstrates, 
the archaeological examination of the use of psychoactive substances has 
largely centered on New World societies. La Barre (1970: 73–75, 1972) 
and Schultes (1969: 245) suggested that a far greater number of such sub-
stances were utilized in New World societies in comparison to their Old 
World counterparts based on limited knowledge, both folk and scientific 
in nature, of the global distribution of flora. In the 1970s, this difference 
was viewed as a New World predisposition for the pursuit of intoxicating 
substances. Explanations for this proposed lack of Old World psychoac-
tive plants have centered on the development of agriculture (La Barre 
1970: 78, 1972; Merlin 1984: 100–105, 204–9, 219–21; Schultes 1969, 
1990, 1998: 6). It has since been acknowledged that the disparity in the 
use of intoxicants is partly the result of the breadth of anthropological 
and ethnobotanical documentation of New World societies in the recent 
past (Fericgla 1996; Merlin 2003: 296–97). Despite this acknowledgment, 
the investigation of Old World intoxicants has predominantly focused on 
the use of fermented beverages, especially in the circum-Mediterranean 
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region where the production and consumption of alcohol is well docu-
mented (Badler et al. 1990; Barnard et al. 2011; Grace 1979; Guerra-Doce 
2015; Hadjisavvas 2009; Hamilakis 1999; Joffe 1998; McGovern 2003, 
2009; McGovern et al. 2004, 2009).
 The centrality of alcohol use in the more recent past often renders the 
discussion ahistoric. In the Mediterranean, analogies based on Classical 
writings abound and in some respects are the convention. The dangers of 
using historic analogies have been discussed by Wylie (1985, 1988) and 
many others (Feinman 1997; Lyman and O’Brien 2001; Stahl 1993) and 
will not be repeated here. However, implicit assumptions are particularly 
misleading when considering the development and proliferation of a sub-
stance that has come to be consumed on a global scale, for which there 
are various lines of evidence, and with which humans have maintained 
a long and complex relationship (Fericgla 1996; McGovern 2003, 2009; 
McGovern et al. 2004; Ott 1993: 156).
 Patrick McGovern has been instrumental in elucidating the history of 
this relationship. In his 2009 volume, he frames alcohol production and 
consumption in historical context and highlights that the grape wines and 
grain beers discussed in ancient texts likely represent specialized prod-
ucts that progressively focused on individual ingredients (McGovern 
2009: 103). This suggests that prior to the emergence of complex society, 
there would have been much greater variety in the types of beverages 
consumed and the ingredients utilized in their production (McGovern 
2009: 95). Thus, we might expect local varieties of psychoactive sub-
stances to have been produced from a wider range of local ingredients.
 This emphasis on the local is key in that knowledge of the specific 
ingredients utilized in the production of psychoactive substances further 
highlights aspects of broader economic production as well as the social 
contexts of consumption. The preparation and consumption of psycho-
active substances often constitute highly significant events with specific 
religious, economic, and political outcomes, making it inappropriate to 
assume that the same substances were being consumed in the same con-
texts with the same ideological implications (Dietler 2006: 231–33; Hami-
lakis 1999; Hayden 2001: 58–59; Locke and Kelly 1985: 13, 15–17; Sherratt 
1987: 389–91, 1991: 50–52; Steel 2002, 2004a, 2004b). Such assumptions 
do not serve us in our aim to document the role of specific psychoactive 
substances in the past. While the anthropological value of ancient texts 
cannot be denied, similarities in the substances being produced and the 
social contexts of their consumption must be demonstrated materially, 
rather than simply presuming continuity.
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 In this chapter, I discuss literary evidence for the use of psychoactive 
substances in the Mediterranean and the challenges that have been en-
countered in associating names and descriptions with specific botanical 
species. I argue that the incorporation of chemical analysis has the po-
tential to identify such substances in prehistoric contexts and in cases in 
which traditional archaeological and literary methods are insufficient.

Psychoactive Substances in the Mediterranean

Literary sources in the Mediterranean region contain numerous refer-
ences to psychoactive substances. In many cases, however, they are not 
explicitly named; because of the issues raised earlier, they were presumed 
to be wine or beer. A typical example comes from The Odyssey, in which 
Circe ushered her guests into a hall, where she “prepared them a mixture 
of cheese, barley-meal, and yellow honey flavored with Pramnian wine. 
But into this dish she introduced a powerful drug to make them lose all 
memory of their native land” (Seltman 1957: 43). In other references to 
this mixture, it is described as being “spiced with baneful drugs” (Totelin 
2009: 92), but the source of the drugs is not identified.
 Elsewhere, the name of a drug is mentioned but is not translatable. 
One such example is the euphoric nepenthes that Helen of Troy added 
to a special wine to allay Telemachus’ grief (Ott 1993: 156; Ruck 2008a: 
15). The “strong drink” that the Hebrews referred to as shekar was distin-
guished from two wines of variable strength, yayin and tirosh (Ott 1993: 
157). The terms rosh and la’ana are mentioned numerous times in the 
Old Testament and refer to bitter and/or poisonous plants that have been 
suggested to be the opium poppy (Papaver somniferum), white worm-
wood (Artemisia herba-alba), poison hemlock (Conium maculatum), 
and the thorn-apple (Datura inoxia) (Amar 2006: 113–4; Ayalon 2006: 
8; Kapoor 1995: 7; Merrillees [1989] 2003: 180–81; Zohary 1982: 185–86). 
While the Hebrew examples have limited analytical evidence for these 
identifications,1 the sacred Egyptian drink shedeh was determined to be 
a red grape wine based on the presence of pigments characteristic of red 
grapes (Guash-Jané et al. 2006: 99–100). In other cases, the plant or sub-
stance is unknown, such as in several references in the Ebers Papyrus, a 
medical text written in the reign of Amenophis I in 1536 BC (Carpenter 

1   Results published by Chovanec and colleagues (2015) in the Journal of Mediterranean Ar-
chaeology and Archaeometry discuss the analysis of three Base Ring I juglets from Late Bronze 
Age levels at Tel Beth-Shemesh, Israel. One of the juglets may have contained a species of 
wormwood.
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et al. 1998: 3). For example, the ibw plant from Upper Egypt was listed as 
a tree sacred to Horus, but the name—and, therefore, the botanical iden-
tify of the tree—is untranslatable (Budge 1978 in Carpenter et al. 1998: 
18 Rubric No. 282, Column 50, Line 13). Merlin (1984, 2003) detailed 
similar issues in his attempts to associate botanical representations in 
the archaeological record with specific plant species, such as the opium 
poppy.
 In other cases, it may be a matter of generalization. A prime example 
comes from references to the cult of Dionysus, whose female devotees 
were documented to have “periodic bouts of . . . frenzy” (Seltman 1957: 
101). Ruck (2008a: 14) highlighted that the vine that was so venerated 
by Dionysus may not have simply been the grape vine and points to the 
symbol of the thyrsus, “a fennel stalk stuffed with ivy leaves.” The stalk was 
commonly used to gather wild herbs, and the ivy, also sacred to Dionysus, 
was said to have psychoactive properties. While there is no question that 
“in wine, Dionysus found his greatest blessing” and the commonly held 
association with this substance is accurate, there is ample suggestive evi-
dence that “ancient wine . . . did not contain alcohol as its sole inebriant 
but was ordinarily a variable infusion of herbal toxins in a vinous liquid” 
(Ruck 2008a: 15).
 Harner (1973), Ott (1993), and Wasson (1990, 2008) emphasized the 
experience and behaviors associated with the consumption of hallucino-
gens, which function to alter experience, the perception of reality, time, 
space, and consciousness itself, as opposed to psychotropic substances, 
which “act normally only to calm or stimulate” (Schultes 1990: 4). A re-
view of such observations in the context of ancient Mediterranean texts 
further suggests that in some cases, an intoxication other than alcohol 
inebriation may be indicated (Ott 1993: 156–57).
 From the Ebers Papyrus, the translation of the recipe for a medicine 
for “correcting the urine (in the) diseased pubic region (at) the first oc-
currence of suffering” (Carpenter et al. 1998: 19, Rubric No. 283, Column 
50, Line 16) suggests the presence of two bitter-tasting plants. The first 
was proposed to be Ricinus communis, the castor oil plant, but is more 
accurately translated as “plant with a bitter taste” (Budge 1978 in Carpen-
ter et al. 1998: 20). The second is a reference to bryony, which is in the 
cucumber family and some varieties of which are known to have toxins 
(Manvi and Garg 2011: 107–8).
 While scholars like Patrick McGovern (2003, 2009; McGovern et al. 
2004, 2009), Andrew Sherratt (1987, 1991), and Michael Dietler (2006) 
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have done much to illuminate the diversity of fermented beverages and to 
historicize their usage, less attention has been given to other psychoactive 
substances indigenous to this region.
 A key exception to the overwhelming focus on alcohol in the region is 
the attention given to the opium poppy, Papaver somniferum L., the hu-
man use of which has been discussed by Bernáth (1998), Chovanec and 
colleagues (2012), Collard (2011), Kapoor (1995), Merlin (1984, 2003), 
Merrillees ([1962] 2003, [1979] 2003, [1989] 2003), and others. While a 
variety of uses are documented, the medicinal and psychoactive proper-
ties of the plant, afforded by the more than forty alkaloids it synthesizes, 
make it remarkable (Hesse 1981: 2; Rafferty 2007: 179). The chief alkaloids 
found in the opium poppy include morphine, codeine, papaverine, theba-
ine, and noscapine.
 Archaeological evidence from the eastern Mediterranean for the ex-
ploitation of the opium poppy for its narcotic principles comes from the 
island of Cyprus and is specifically associated with a particular pottery 
vessel, the Base Ring juglet, which was manufactured during the Proto-
historic Bronze Age (circa 1700–1400 BC). The high quality, distinctive 
shape and decoration, and wide distribution of the vessels throughout 
the eastern Mediterranean led Robert Merrillees to suggest that the ju-
glets were made to emulate the shape of a poppy capsule and served as 
specialized containers for the transport of opium throughout the region 
(Åström 1972: 137, 173–74; Bisset et al. 1994: 104; Chovanec 2013: 21–22; 
Merlin 1984, 2003). The implication for the distribution of a psychoactive 
substance on such a scale would be immense. Moreover, textual evidence 
for this suggested opium trade is at best anecdotal and at worst based on 
presumed form-function relationships.
 To further the discussion of the use of psychoactive substances in the 
Mediterranean and elsewhere, the presentation of specific material evi-
dence for the organic ingredients utilized is necessary.

Methodology

As part of the investigation of the potential intoxicating substances used 
in the circum-Mediterranean region, an organic residue analysis program 
was undertaken centered on the molecular characterization of a range 
of psychoactive plants known to be indigenous to the region. Method-
ologically, identifying intoxicants in the archaeological record requires a 
chemical analysis of organic residues that targets alkaloids, the chemical 
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compounds found in psychoactive substances that serve to calm, stimu-
late, intoxicate, and alter consciousness, as well as other biomarkers that 
have a limited distribution and can be associated with specific botanical 
sources (Evershed 2008: 897–98; Rafferty 2007: 197; Waterman 1998: 
87–88).
 The necessary chemical characterization was accomplished by obtain-
ing reference samples of a range of plants and alkaloids, extracting their 
constituent compounds with a combination of organic solvents, and ana-
lyzing them by gas chromatography/mass spectrometry (GC/MS). GC/
MS is an analytical technique effective in this avenue of research because 
it is based on the separation and identification of chemical compounds 
within a mixture. Organic chemical compounds found in botanical sam-
ples and other natural products that may have been absorbed into ancient 
pottery are extracted using a combination of organic solvents that are 
heated and concentrated. Following this extraction, a sample is injected 
into the GC, which separates volatile chemical components and identi-
fies them as peaks2 based on how long it takes them to emerge from the 
system (Barnard et al. 2007: 48; Evershed 2000: 196; Heron and Ever-
shed 1993: 265; Kitson et al. 1996: 3–6; Pollard and Heron 2008: 61–63; 
Rafferty 2002: 899). After injection into the instrument, the sample is 
separated into individual chemical constituents by the GC and measured, 
according to their component ions, by the MS.3 The final output is a total 
ion current (TIC) graph that plots all of the molecules that were detected 
in the sample based on their retention time (RT), or the time it takes for 
a chemical compound to emerge from the GC (Barnard et al. 2007: 51; 
Pollard and Heron 2008: 62; Rafferty 2002: 900). The TIC plots all of the 
molecules detected in a sample with the most abundant molecule being 
set to 100 percent and all other molecules being plotted relative to that.
 A variety of ancient products have been identified using this analytical 
technique, including turpentine, cannabis, various fermented beverages, 
beeswax, tobacco, ayahuasca, and many others (Derham 2005; McGov-
ern 2003, 2009; McGovern et al. 2004; Mills and White 1989; Ogalde et 
al. 2007; Rafferty 2002; Regert et al. 2001).

2   Each peak has a mass spectrum, representing a series of ions based on the intensity of 
their mass-to-charge ratio (m/z); the distribution of these ions is characteristic of particular 
compounds.
3   The mass spectrum is linked to a mass spectral database (NIST02.L) that reports the prob-
ability that the detected mass spectrum matches a known compound.
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 By one of two methods, the chemical constituents of the following 
psychoactive substances indigenous to the region were characterized:

• opium poppy (Papaver somniferum);
• Syrian rue (Peganum harmala);
• ephedra (Ephedra sp.);
• a series of plants containing tropane alkaloids, including deadly night-

shade (Atropa belladonna) and henbane (Hyoscyamus niger);
• two plants containing the terpenoid thujone, including a species of 

sage (Salvia sp.) and wormwood (Artemisia sp.);
• wine; and
• beer.

 The first extraction method involved heating pulverized plant samples 
in a mixture of ethanol and methanol (25 milliliters, 1:1 [volume/volume]) 
in a reflux apparatus for three hours. The solution was subsequently fil-
tered and concentrated to a volume of 1 milliliter under a controlled 
stream of nitrogen gas. In the second method, a sample in 5–10 milli-
liters of dichloromethane:methanol (2:1 [volume/volume]) was placed 
into a bath ultrasonicator for two hours and left to settle for twenty-four 
hours. When necessary, the solution was filtered and/or centrifuged for 
five minutes and then concentrated to 1–2 milliliters under nitrogen gas.
 All samples, regardless of sample type or extraction method, were ana-
lyzed using a Hewlett Packard 6890 gas chromatograph used in tandem 
with a 5972 selective mass detector equipped with a 1 microliter auto-
injector and fitted with an HP-5 capillary column measuring 30 meters 
in length and 250 micrometers in diameter with 5 percent phenylmeth-
ylsiloxane and a film thickness of 0.25 micrometers. Two sets of analyti-
cal parameters were used in the analysis of the samples. In the first, an 
initial temperature of 150°C was held for 1 minute and then ramped up 
to 280°C at 15°C per minute and held for 3 minutes, making a total run 
time of 12.67 minutes. There was a splitless interface to the quadrupole 
mass selective detector with a 2-minute solvent delay and a mass range 
from 50 to 500. In the second, an initial temperature of 75°C was held 
for 2 minutes and then ramped up to 280°C at 15°C per minute and held 
for 30 minutes, making a total method run time of 45.00 minutes. There 
was a splitless interface to the quadrupole mass selective detector with a 
3-minute solvent delay and with a mass range from 50 to 500. The same 
procedures were applied to ancient pottery samples from archaeological 
contexts.
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 For quality control, all glassware used in the analysis was cleaned and 
sterilized and solvent blanks were run prior to any reference or archaeo-
logical samples to ensure that chemical constituents were in fact inherent 
in the sample. Data interpretation involved comparison of the chemical 
compounds identified in reference samples with those present in archae-
ological residues.

Ancient Cyprus

The eastern Mediterranean island of Cyprus has been the target of inter-
est in isolating cultural processes on more than one occasion (Falconer et 
al. 2005; Fall et al. 2008; Frankel et al. 1995). While the characterization 
of islands as cultural laboratories may be questionable (Fitzpatrick 2004), 
the fact that Cyprus is the only island in the eastern Mediterranean, has 
a long record of occupation, and has a trajectory of cultural develop-
ment that differs dramatically from its mainland counterparts makes it 
an interesting case for examining prehistoric intoxication (Keswani 1994, 
1996; Knapp 1993, 2008: 13–21; Peltenburg 1996: 23–24) (see figure 2.1). 
 As elsewhere in the circum-Mediterranean region, the appearance of 
fine, highly decorated containers in Cyprus during the Chalcolithic period 
(3900–2400 cal BC) and Bronze Age (2500–1000 BC) has been taken as 
evidence for the production of alcoholic beverages—in particular, beer 

Figure 2.1. Map of eastern Mediterranean basin and location of archaeological sites 
on Cyprus. (Map by Google Earth: Eastern Mediterranean, Southwest Asia, Northern 
Africa [Mountain View, Calif.: Google, 2012].)
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(Knapp 1993: 90; 2008: 70; Steel 2004a: 13). Steel (2002: 107–8; 2004a: 
113; 2004b: 282) and Manning (1993: 45) point to a novel range of con-
tainers that included spouted vessels, bowls, jugs, flasks, and bottles as 
ideal shapes for drinking alcohol and reiterate Sherratt’s (1987) emphasis 
on the integral role that fermented beverages played in the development 
of social complexity in European and Near Eastern societies. Others sug-
gest that this individualized equipment designed for mixing and pouring 
signals the development of communal rituals in which alcoholic bever-
ages, especially beer, would have become increasingly important (Her-
scher 1997 cited in Steel 2002: 108; Manning 1993: 45; Peltenburg 1996: 
23; Webb and Frankel 2008: 289–90; 2010: 197). While the consumption 
of fermented beverages is likely, there is little in the way of analytical 
chemical evidence for their production with the exception of Beck and 
colleagues’ (2004: 18) suggestion that the presence of pine resin in a series 
of White Slip bowls may indicate a retsina, or a pine-flavored wine.
 The presence of liquid containers in a range of sizes does not nec-
essarily preclude the production of other specialized products, such as 
perfumes, unguents, medicines, and other beverages containing psycho-
active products. Regarding the latter category, the nonalcoholic psycho-
active substance that has received the greatest attention in Cyprus is the 
opium poppy. As mentioned above, Merrillees ([1962] 2003: 2–3; [1979] 
2003: 123–24) first proposed that the Base Ring juglet was utilized in the 
storage and transport of opium from Cyprus to destinations through-
out the eastern Mediterranean. He suggested that the juglet’s shape was 
consistent with that of an inverted poppy capsule and that its decoration 
resembled the incision method that is used to extract opium from the 
poppy capsule (Åström 1972; Bisset et al. 1996; Koschel 1996: 159–60; 
Merlin 1984: 251–56; 2003: 309; Merrillees [1962] 2003: 2–3; [1979] 
2003: 123–24) (see figure 2.2). 
 Several scholars have attempted to chemically analyze these vessels 
to determine whether they in fact served as specialized containers for 
opium. These analyses include the following:

• an early twentieth-century colorimetric test of a residue preserved in a 
Base Ring juglet from an Egyptian tomb (Schiaparelli, Muzio in Bisset 
et al. 1994: 100);

• the analysis of two Base Ring sherds from the Institute of Archaeol-
ogy and the Rockfeller Collection in Jerusalem, respectively, with the 
former reported by John Evans (in Merrillees [1989] 2003: 185–86) as 
containing opium and olive oil;
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• the identification of five opium alkaloids in a Base Ring I juglet from 
the Martin von Wagner Museum in Germany by Klaus Koschel (1996) 
and Norman Bisset’s (1996) research group;

• the analysis of two sealed Base Ring juglets from the British Museum 
by Dr. Rebecca Stacey (e-mail, April 14, 2008);

• David Collard’s (2010, 2011) attempts, though lacking results for 
opium, which were noteworthy for collecting in situ samples; and

• the analysis of three Base Ring I juglets from Late Bronze Age levels at 
Tel Beth-Shemesh, Israel, by Chovanec and colleagues (2015), which 
showed no trace of opium but indicated the presence of aromatic oils 
that may have had medicinal or cosmetic applications.

Figure 2.2. Base Ring I juglet. (Reprinted courtesy of the Semitic Museum, Harvard 
University, Cambridge, Mass.)
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 For reasons I have detailed elsewhere (Chovanec 2013; Chovanec et 
al. 2012), the nature of opium use in the eastern Mediterranean during 
the Bronze Age remains unclear. What is evident, given the diversity of 
highly decorated ceramic containers designed for the storage of liquids, is 
that there was a great emphasis on the production and use of prestigious 
liquid substances. The question that remains to be answered is whether 
these prestigious substances were psychoactive substances, perfumed 
oils, or medicinal concoctions.
 To that end, a sample of 113 pottery vessels from three curated museum 
collections and six stratified archaeological sites spanning the Bronze Age 
were analyzed by GC/MS with the aim of identifying prestigious prod-
ucts, such as psychoactive substances, perfumes, and medicines. While 
all three types of products are represented, only results suggesting the 
presence of psychoactive substances are discussed below.

Results

Evidence from seven vessels suggests the presence of three types of sub-
stances with psychoactive properties: fermented beverages, opium, and 
wormwood. The presence of fermented beverages was determined based 
on the identification of compounds associated with fermentation (malic, 
succinic, butyric, and butanoic acids and their derivatives). It should be 
noted that tartaric acid, which is typically found in ancient grape wines, 
was not identified (Guash-Jané et al. 2006: 98; McGovern et al. 2004: 
17596–97; Michel et al. 1993: 411–12). Evidence for the presence of 
opium is based on the presence of noscapine, one of the chief alkaloids 
found in opium. In addition, three samples indicated the presence of a 
psychoactive substance other than alcohol or opium based on the pres-
ence of terpenoids.

oPiuM

As noted above, a recurring question has been whether opium was known 
in ancient Cyprus, particularly in connection with the Base Ring juglets. 
Interestingly, there was no chemical evidence in any of the Base Ring ves-
sels analyzed that indicated the presence of opium. However, the opium 
alkaloid noscapine was identified in one Red Polished vessel from the 
Middle Bronze Age site of Politiko-Troullia, a deeply stratified village ex-
cavated by Dr. Steven Falconer from Arizona State University from 2007 
to 2012. The village is situated in close proximity to the copper-rich foot-
hills of the Troodos Mountains and consists of four architectural phases, 
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Figure 2.3. Chromatogram of Red Polished spouted vessel with chemical compounds 
detected indicated and a comparison of the detected mass spectrum with the mass 
spectrum of noscapine.

with two courtyards positioned on a north-south axis and surrounded by 
domestic spaces and one alleyway (Falconer and Fall 2013; Falconer et al. 
2005; Fall et al. 2012).
 Noscapine ( (3S)-6,7-dimethoxy-3-[(5R)-5,6,7,8-tetrahydro 4-methoxy 
-6-methyl-1,3-dioxolo(4,5g)isoquinolin-5-yl]-1(3H)-isobenzofuranone) 
was identified (see figure 2.3) in the remains of a spouted vessel (see figure 
2.4) recovered from the northeastern corner of the central courtyard at 
Politiko-Troullia. In addition to noscapine, a plant sterol (cycloartenol) and 
a labdane diterpene, labda-8(20),12,14-trien-19-oic acid, methyl ester, (E)- 
(1-naphthalenepropanol, .alpha. -ethenyldecahydro-5-(hydroxymethyl)-.
alpha.,5,8a-trimethyl-2-methylene-[1S-[1.alpha.(R*),4a.beta.,5.beta., 
8a.alpha.]]-) were present. The labdane diterpene was identified in bo-
tanical reference samples of sage (Salvia sp.) and pink rockrose (Cistus 
incanus), both of which are local varieties obtained from Cyprus. The 
resin of the latter is known as labdanum and was highly prized in antiq-
uity for its aromatic qualities and its ability to fix scents (Angelopoulou 
et al. 2001: 167, 169–70; Bolster 2002: 42–43; Oritani 1998; Zohary 1982: 
194). According to Miller and Miller (1990: 38), labdanum continues to 
be esteemed in the modern-day perfume industry because it serves as 
one of the alternatives to animal-derived fixatives. This suggests that the 
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contents of the vessel included an aromatic, intoxicating mixture con-
taining opium and the resin of pink rockrose flowers or sage. However, 
other constituents of these plants were not identified. The presence of 
noscapine is intriguing because this alkaloid was shown by Chovanec and 
colleagues (2012) to dissociate readily into a series of derivative com-
pounds (meconic acid, hydrocotarnine, cotarnine, and opianic acid). A 
question for future research would be whether the pink rockrose or sage 
provides an antioxidant effect, thereby slowing the process of chemical 
degradation. 

ferMented beverages

In one of the domestic spaces (Area P) at the north end of Politiko-Troul-
lia, malic acid (2-hydroxybutanedioic acid), a compound associated with 
grape wine fermentation, was identified in a small Red Polished bowl that 
was found in situ with the base of a jug exhibiting the kind of visible at-
trition that has been shown to be associated with fermentation (Arthur 
2003: 522–24; Kunkee 1977: 62–63; Wansbrough 1998) (see figure 2.5). 
The jug also showed the presence of malic acid and another compound, 

Figure 2.4. Fragmentary Red Polished spouted vessel from Politiko-Troullia (3 
V.010.64.32).



Figure 2.5. Small Red Polished bowl (upper) and Red Polished IV jug base (lower) from 
Politiko-Troullia (41 P.004.40.1 and 42 P.004.41.2, respectively).
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longipinene epoxide, which is a constituent in Taurus cedar (Cedrus 
libani) (Başer and Demirçakmak 1995: 17) (see figure 2.6). Because small 
jugs and bowls have been found in conjunction with each other in other 
Middle Bronze Age contexts on the island (see below), the two may rep-
resent a drinking set that was used for the consumption of an alcoholic 
beverage that included grapes and cedar resin. 
 A third vessel from Politiko-Troullia, a Red Polished bowl with incised 
decoration (see figure 2.7) recovered from a room (Area Z) at the south 
end of the site, also indicated the presence of malic acid. Although the 
incidence of this compound may suggest that the vessel contained a fer-
mented substance, Garnier and Valamoti (2016: 202) suggest that it is 
a biomarker for dark, teinturier grapes. Tartaric acid and syringic acid 

Figure 2.6. Chromatogram of small Red Polished bowl with chemical compounds 
detected indicated (above); chromatogram of Red Polished IV jug with visible attrition 
(below).
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Figure 2.7. Chromatogram of Red Polished bowl (inset photograph) with incised decora-
tion from Politiko-Troullia with chemical compounds detected indicated.

are generally considered more direct biomarkers of grape wine (Koh et 
al. 2014; McGovern et al. 2009). However, Mariti (1984: 70) indicates 
that Cypriot wine made with traditional methods never produces tartar, 
which may suggest that a different set of chemical biomarkers may need 
to be identified. Although neither tartaric nor syringic acid was identified 
in reference samples of Cypriot wine, however, this should not be taken 
to suggest that these compounds do not occur in Cypriot wines; rather, it 
indicates that more research is needed into the chemical composition of 
local wine varieties. Moreover, in light of Garnier and Valamoti’s (2016: 
201) recent experimental study, which details optimized parameters for 
the identification of biomarkers of ancient wine, more robust extraction 
procedures may be required for the detection of syringic acid in absorbed 
residues. 

other Psychoactive substances

The Middle Bronze Age site of Alambra-Mouttes represents a key exam-
ple of the use of various bowls and jugs in sets, as discussed above. This 
settlement was excavated by Cornell University in the 1980s and con-
sisted of seven buildings that largely documented domestic activities. The 
exception was Building IV, which had a series of unusual architectural 
features, a different layout, and variable distribution of artifacts, which 
suggested a feasting function (Coleman et al. 1996: 75–89; Crewe and 
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Hill 2012: 224; Knapp 2008: 75, 80). Rooms 8 and 13 were particularly 
significant in this regard in that they contained an assemblage of twenty-
eight nearly complete vessels that lay concentrated along a shared party 
wall. The assemblage consisted of fourteen juglets, thirteen small bowls, 
and one large bowl and may represent a series of drinking sets that were 
used communally (Coleman et al. 1996: 77–78, 85–89; Crewe and Hill 
2012: 224).
 Samples from thirteen juglets underwent the analytical procedure 
outlined above with only one exhibiting evidence for a preserved resi-
due.4 A small vessel with unique decoration that fits in the palm of one’s 
hand (approximately 10 centimeters in width) (see figure 2.8) showed the 
presence of a single compound, camphor (1,7,7-trimethylbicyclo[2.2.1]
heptan-2-one). The poor analytical results were perhaps due to additional 
chemical degradation that occurred over the thirty years since they were 
excavated. 
 Camphor was known in antiquity as a remedy for coughs and as a 
fever reducer and was used to soothe the gums (Aboelsoud 2010; Pliny 
[AD 77] 2006). The camphor that was known to ancient authors derived 

4   Sampling consisted of taking scrapings from the interiors of these vessels, which were 
curated at the Cyprus Archaeological Museum in Nicosia, Cyprus. Sampling was not permitted 
for the accompanying bowls because scraping would have damaged the visible interior surface.

Figure 2.8. Chromatogram of juglet with unique decoration (inset photograph) from 
Alambra-Mouttes with chemical compounds detected indicated.
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from the camphor laurel (Cinnamomum camphora), which is not a plant 
indigenous to Cyprus (Meikle 1977, 1985). During the Middle Bronze 
Age, Cypriot society largely consisted of small agricultural villages that 
would have exploited plants that were locally available. Camphor is also a 
constituent in a series of other aromatic plants indigenous to the island, 
including rosemary, oregano, wild fennel, tansy, coriander, three spe-
cies of wormwood—absinthe (Artemisia absinthium), annual (Artemisia 
annua), and white wormwood (Artemisia herba-alba)—basil (Ocimum 
basilicum), thyme (Thymus sp.), and lavender (Lavandula sp.) (Fasseas et 
al. 2007: 1191; Ferreira et al. 1997: 347–48; Lee et al. 2005: 134; Nezha-
dali et al. 2008: 557, 559–60; Piccaglia and Marotti 2001: 241; Radulović 
and Blagojević 2010: 1117–19; Teixeira da Silva 2004: 707–10, 712–13; 
Veličkovič et al. 2003: 17, 19–20). The data are insufficient to associate 
the contents of the vessel with a psychoactive substance, even though 
a mildly psychotropic substance such as wormwood is possible. More 
importantly, this result highlights that a much wider range of substances 
was in use, namely, aromatic oils with medicinal benefits.
 A better indicator of a psychotropic substance is the identification of 
the terpenoid thujone ((1S,4R,5R)-4-methyl-1-(propan-2-yl)bicyclo[3.1.0]
hexan-3-one) and its derivatives as biomarkers of different species of 
wormwood. Artemisia absinthium was the species used in the produc-
tion of various absinthe liquors that were popular in nineteenth-century 
Europe (Emmert et al. 2004: 352; Höld et al. 2001: 589–90; Ott 1993: 157, 
389–93; Parry 1922: 56–58). While this species of wormwood is present 
in the region, there are other local varieties, such as white wormwood 
(A. herba-alba) and annual wormwood (A. annua) (Zohary 1982: 184). 
As discussed above, rosh and la’ana are mentioned in the Old Testament 
as bitter or poisonous plants. Zohary (1982: 184) suggested that white 
wormwood may be the botanical counterpart. Furthering the case for this 
identification is the fact that the Greek term for la’ana is apsinthos.
 Like Politiko-Troullia, the site of Marki-Alonia is a settlement located 
in the foothills of the Troodos Mountains, but it was occupied in the Early 
Bronze Age (Frankel and Webb 2006: 1–3). Architecturally, the settle-
ment consisted of a series of domestic units of two to three rooms with 
little indication of spaces that may have served special functions, such as 
at Alambra-Mouttes (Frankel and Webb 2006: 12–21, 37–40). Eight pot-
tery samples from four depositional contexts underwent the analytical 
procedure outlined above.
 One vessel, a large Red Polished pyxis (see figure 2.9), suggests the pres-
ence of a species of wormwood based on the identification of artemiseole 
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Figure 2.9. Chromatogram of Red Polished pyxis from Marki-Alonia with chemical 
compounds detected indicated.

(1,6,6-trimethyl-4-ethenyl-exo-2-oxabicyclo[3.1.0]hexane), which also 
occurred in a reference sample of wormwood. Preliminary data analysis 
also suggested the presence of cis-sabinene (cis-5-isopropyl-2-methyl-
bicyclo[3.1.0]hexan-2-ol), which is structurally related to thujone and 
is a constituent of absinthe wormwood (Emmert et al. 2004: 352–54; 
Parry 1922: 56–58). However, this identification could not be confirmed. 
A second compound, beta-ionone epoxide (4-(2,2,6-trimethyl-7-oxab-
icyclo[4.1.0]heptan-1-yl)but-3-en-2-one), represents a decomposition 
product of ionone, one of the major constituents in rose, as well as two 
species of rockrose (Angelopoulou et al. 2001: 167–70; Van Ouwerker 
et al. 1977). As with the spouted vessel from Politiko-Troullia, the pyxis 
from Marki-Alonia also suggests the mixture of a potentially psychoac-
tive substance with an aromatic oil. However, caution should be exercised 
in attributing a strict psychoactive use to this case, given the size and 
shape of the vessel and its domestic depositional context. Additional ana-
lytical results also suggest the presence of thujone or related compounds 
but require further study. 

Discussion and Conclusions

These results indicate that a broad range of products were being pre-
pared and consumed on the island of Cyprus during the Bronze Age. 
Fermented beverages were likely being consumed in Cyprus as they were 
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elsewhere in the Mediterranean. However, not all liquid-dispensing con-
tainers should be assumed to have been used for this purpose, as there 
is ample evidence that aromatic oils and medicinal substances were also 
used widely. As for other types of psychoactive substances, opium has 
long been suggested to have been known on the island; what was unex-
pected was the potential use of opium in conjunction with aromatic sub-
stances. However, it is increasingly evident that during the Bronze Age on 
Cyprus, a variety of local plants were being utilized in the production of 
a wide range of substances, including herbal mixtures and perfumed oils, 
as well as those psychoactive in nature.
 We should, however, exercise caution in interpreting such findings and 
heed the warning once given to Wasson, to not see intoxicants every-
where. Moreover, these substances likely crossed ancient categories and 
may not have been viewed as psychoactive but instead as substances that 
filled multiple social, economic, and religious roles. And finally, we do 
not know the extent of the intoxication produced by these substances, 
because they are often in complex mixtures in which the psychoactive 
ingredients may have played only a minor role.
 It should be noted that this research is based entirely on the analysis 
of residues that would have been absorbed into the ceramic wall of frag-
mentary vessels, rather than visible residues preserved inside complete 
vessels. This issue of preservation may have implications for conclusions 
about the type of substance that a vessel may have contained. Specifically, 
the compounds identified here may tend to preserve more readily than 
others. To further our understanding of how processes of preservation 
and degradation affect chemical compounds in archaeological contexts, 
a series of experimental studies have been conducted on lipids (Dudd et 
al. 1998; Malainey et al. 1999), tobacco (Rafferty 2002; Rafferty et al. 2012; 
chapter 4, this volume), opium (Chovanec et al. 2012), and grape wine 
(Garnier and Valamoti 2016). For alkaloids, the benefit of such studies 
is determining which compounds to target in future chemical analyses. 
However, the case is less clear for plant substances that have a wider dis-
tribution, such as essential oils, and would be a useful direction for future 
research.
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3
Ancient Use of Ephedra in Eurasia  

and the Western Hemisphere

Mark d. Merlin

Anatomically modern humans are now believed to have arrived in Eur-
asia as much as 80,000–120,000 years ago (e.g., see Callaway 2015), and 
in bands of hunters and gatherers these early people moved east and west 
progressively across this massive landmass. In the process of spreading 
out over this vast continental region, they developed very ancient and 
long-lasting paleoethnobotanical relationships with numerous species; 
the more significant of these prehistoric relationships in Eurasia included 
medicinally and psychoactively important genera such as Cannabis, 
Papaver, and Ephedra (for Cannabis, see chapter 1 in this volume; for 
Papaver somniferum L., the opium poppy, see chapter 2). In the case of 
Ephedra, species in this genus appear to have been used very early on in 
some regions of both the Old and New World beginning many thousands 
of years ago.
 Ephedra plants are often closely associated with Ephedra sinica Stapf 
(figure 3.1). The epithet sinica refers to the geographical range of this spe-
cies within China, where it is known as Chinese Ephedra or ma huang 
(which can be literally translated as “yellow hemp” or “yellow Cannabis” 
[e.g., see Bensky and Gamble 1993; Lee 2011]). E. sinica has been used 
therapeutically and ritually in East Asia for thousands of years (Zhao and 
Xiao 2009; also see Chen 1974; Blumenthal and King 1995; Blumenthal 
2003; Lee 2011), but it is not the only species in its genus with a long his-
tory of medicinal and others uses, including as a source of psychoactivity, 
and it is not the only species referred to as ma huang. In the discussion 
that follows, I first provide some botanical, ecological, and biogeographic 
background for the genus Ephedra and then review the ethnobotanical 

5          6
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Figure 3.1. Ephedra sinica Stapf, commonly known as ma huang; E. sinica has been  
used therapeutically and ritually in East Asia for thousands of years. (A, Ephedra_ 
sinica_alexlomas.jpg, licensed under Creative Commons Attribution 2.0 generic license; 
B, courtesy of Chinese National Herbarium, Beijing, specimen no. 1750423, E. sinica, 
from Shanxi province.)

diversity, antiquity, and importance of selected Ephedra species with na-
tive distributions in the Western Hemisphere and Eurasia. Later in this 
chapter, I return to a discussion of the antiquity and significance of the 
use of Ephedra species, including E. sinica, in East Asia. 
 The genus Ephedra is the type and sole genus in the family Ephedra-
ceae, an unusual and ancient plant family of gymnosperms, the open 
seed-producing species that includes conifers, cycads, ginkgo, and Gne-
tales. Today, Ephedra species are ecologically distributed in a variety of 
warm-temperate to subtropical environments and are adapted to dry, 
rocky, or sandy semiarid and arid regions, with a few species occurring 
in grasslands. Geographically, these species are found in parts of North 
America, Mexico, South America, Europe, Asia, and North and East Af-
rica, including the Canary Islands (figure 3.2) (e.g., Kubitzki 1990; Steven-
son 1993; Fu et al. 1999; Yang 2010). 
 The life-form or growth habit of Ephedra species varies significantly 
and includes small trees, shrubs, subshrubs, and, infrequently, lianas or 
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Figure 3.2. World distribution of Ephedra. Shaded areas depict regions where Ephedra 
species are found, based on data from Hunziker 1949; Freitag and Maier-Stolte 1989, 
1996; Zhang et al. 1989; and Stevenson 1993. (Map based on map from Caveney et al. 
2001 [reproduced with permission from American Journal of Botany].)

vine-like shrubs; regardless of its life-form, the stems of the diverse spe-
cies are generally branched profusely, producing green branchlets ar-
ranged opposite or in whorls at the nodes. Other key characteristics of 
the Ephedra species are their greatly reduced leaves, resembling bracts, 
and their evergreen, relatively thin, broom-like photosynthetic stems. In 
addition, Ephedra plants are usually dioecious (male and female flow-
ers on separate individual plants) and only rarely monoecious. One of 
the most common English names for many Ephedra species is “jointfir,” 
because of the long, slender branches of plants in this genus and the tiny, 
scalelike leaves at their nodes (figure 3.3). Overall, the various species of 
Ephedra are more or less similar in general appearance; therefore, ex-
act species identification requires careful determination. As a result, the 
number of recognized species in Ephedra is unclear, with totals ranging 
from approximately thirty-five to almost seventy (e.g., see Stapf 1889; Ku-
bitzki 1990; Stevenson 1993; Price 1996; Huang and Price 2003; Huang 
et al. 2005; Yang et al. 2005; Ickert-Bond et al. 2009; Rydin and Korall 
2009; Sharma et al. 2010); this ambiguity is especially pronounced in the 
Old World species (Yang 2010). I now focus on the archaeological, eth-
nohistorical, and ethnobotanical evidence for long-term traditional use 
of selected Ephedra species.
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Figure 3.3. Ephedra distachya L. (syn. E. vulgaris) reaches 25–50 centimeters in height. 
It occurs in a wide area, ranging from Spain and western France through the Alps 
and along the northern Mediterranean coast to eastern Europe and the Near East and 
continuing to western Central Asia and southwestern Siberia (Freitag and Maier-Stolte 
1994; Kakiuchi et al. 2011). A, Drawing of E. distachya from Flora von Deutschland, 
by Dr. Otto Wilhelm Thomé (1885); B, Ephedra distachya in the botanical garden of 
Osnabrück, Germany. (Photograph by Carsten Niehaus, licensed under Creative Com-
mons Attribution–Share Alike 1.0 generic license.)

The Putative Neanderthal Ephedra Evidence from 
Shanidar Cave

The antiquity of Ephedra use for both medicinal and psychoactive pur-
poses is evident in both the Old and the New World. In Eurasia, very 
ancient pollen of Ephedra was discovered in the Shanidar IV Neanderthal 
burial cave site in the Zagros Mountains of northern Iraq, which dates 
back more than 50,000 years (figure 3.4) (Solecki 1975; also see Lietava 
1992; Merlin 2003). If the evidence is valid and interpreted correctly, it 
would represent the earliest known human use of Ephedra for medicinal, 
ritualistic, or other purposes (Lietava 1992; Solecki 1975; also see Shipley 
and Kindscher 2016 for a review of paleoethnobotanical evidence associ-
ated with Neanderthals). 
 The pollen of Ephedra (e.g., see Leroi-Gourhan 1975; Solecki 1971) 
found at Shanidar Cave was recovered from samples that yielded a large 
amount of pollen grains from a variety of plant species, which still occur 
naturally in the surrounding region of the cave site. “This evidence has 
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Figure 3.4. The exterior of the Shanidar IV Neanderthal burial cave site in the Zagros 
Mountains of northern Iraq. The photograph was taken during the summer of 2005; 
for scale, note the two squatting men in front of the cave. (Erbil_governorate_shanidar_
cave.jpg [https://commons.wikimedia.org/w/index.php?curid=1445491], licensed under 
Creative Commons Attribution–Share Alike 3.0 unported license.)

been used to support the hypothesis that the hominid body was deliber-
ately, and perhaps ritualistically buried on a bed of woody branches and 
flowers sometime between May and July, when the flowers of many of 
the species were in bloom” (Leroi-Gourhan 1975). Pollen examination 
recognized many different species, including “Achillea-type, Centaurea 
solstitialis, Senecio-type, Muscari-type, Althea-type, Ephedra altissima 
[E. distachya L.?],” and others (Leroi-Gourhan 1975); this analysis was 
followed by a pharmacological assessment of the healing potential of the 
plants represented by the pollen. The subsequent study (Lietava 1992) 
supported the hypothesis that these species possess objective therapeutic 
potential (for relevant newer evidence [some of which is discussed below] 
about Neanderthal symbolic thought and the use of medicinal plants, 
see Langley et al. 2008; Hardy et al. 2012; Monnier 2012). The medical 
utility of these plants could have stimulated the deliberate use of these 
species by the Paleolithic Shanidar Neanderthals. Because E. altissima 
yields ephedrine, an alkaloid that produces sympathomimetic and am-
phetamine-like effects, as well as euphoria (Teuscher 1979; Wenke 1986), 

https://commons.wikimedia.org/w/index.php?curid=1445491
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it may have served as an entheogen (spiritually stimulating plant) for ritu-
alistic, spiritual, and/or medicinal purposes. Solecki (1975) went so far as 
to speculate that the man in this Neanderthal burial “was not only a very 
important man, a leader, but also may have been a kind of medicine man 
or shaman in his group” (see Shipley and Kindscher 2016). The pollen of 
Ephedra may also have become deposited in this burial as the result of 
its woody branches along with parts of other plants being laid down as 
bedding (Leroi-Gourhan 1975).
 Some scientists and scholars have challenged the hypothesis that the 
placement of the flowering plant offerings at the burial site was a con-
scious choice of the Neanderthals; instead, they suggest that the ancient 
pollen might have become lodged in the soil around the ancient Neander-
thal burial through the activity of the burrowing “Persian jird” (Meriones 
persicus Blanford). This rodent species is known to have occurred in the 
area contemporaneously with Neanderthals and is also known to store 
in its burrows large amounts of seeds and flowers such those from the 
species identified via the pollen remains (e.g., see Sommer 1999; also see 
Nadel et al. 2013; Guerra-Doce 2014). In any case, the tantalizing evi-
dence of possibly very ancient medicinal or even ritualistic psychoactive 
use by our Neanderthal relatives about 50,000 years ago demands further 
study.
 Be that as it may, there are indications that Neanderthals had de-
veloped some degree of symbolic thought, which became more com-
mon after about 60,000 years ago (e.g., see Langley et al. 2008). This 
included the utilization of mineral pigments, the burials themselves, 
and additional evidence of behavioral complexity, “suggesting that [this 
and] . . . symbolic thought may have emerged as a component of Nean-
derthal adaptations towards the end of their existence as a species” (Mon-
nier 2012). Furthermore, recent evidence of plant microfossils entangled 
in dental calculus from five Neanderthal individuals from the northern 
Spanish site of El Sidrón supports the hypothesis that the Neanderthal 
diet was not necessarily only or predominantly based on meat but also 
included plants (Hardy et al. 2012; also see Hardy et al. 2013; Weyrich et 
al. 2015), with perhaps at least some vegetation ingested or used for me-
dicinal purposes (Callaway 2017). This evidence has been provided by a 
large, multinational research team, which “combined sequential thermal 
desorption–gas chromatography–mass spectrometry (TD-GC-MS) and 
pyrolysis–gas chromatography–mass spectrometry (Py-GC-MS) . . . with 
morphological analysis of plant microfossils to identify material en-
trapped in dental calculus” (Hardy et al. 2012: 617). This study provides 
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the initial molecular evidence for wood-fire and fossil fuel smoke inhala-
tion, consumption of various cooked plant foods, as well as “the first evi-
dence for the use of medicinal plants by a Neanderthal individual.” This 
suggests that “the Neanderthal occupants of El Sidrón had a sophisticated 
knowledge of their natural surroundings which included the ability to 
select and use certain plants.” When this new molecular archaeologi-
cal evidence is combined with previous research that demonstrated the 
presence of the “bitter taste perception gene” in the ancient Neander-
thals found in the El Sidrón site, it leads to the conclusion that at least 
one individual had ingested bitter-tasting plants, most likely as a form 
of self-medication (see Hardy et al. 2012: 617–26). Further supporting 
evidence from more recent investigation of the dental calculus found at 
El Sidrón includes small pieces of inedible, and noncharred, conifer wood 
tissue in the plaque extracted from some of the Neanderthal teeth from 
El Sidrón. The most probable basic explanation is that these Neanderthals 
were placing toothpicks or wooden tools in their mouths (see Radini et al. 
2016: 290–301).
 This new dental calculus evidence tends to support earlier supposi-
tions about the use of medicinal, or at least hygienic, if not spiritually mo-
tivated, psychoactive plants by Neanderthals well back into the Pleisto-
cene. In the opinion of Solecki (1975: 880–81), “it is extremely likely that, 
as practicing naturalists (and early-day ecologists?), the Neanderthals 
must have known and appreciated all of their environment, since their 
very existence depended on it.” Hardy and colleagues (2013: 875) argued 
that care “is needed in the selection and ingestion of plants so as to ex-
clude noxious secondary compounds [that are] essential for survival and 
requires methods of knowledge transfer,” and as such, positive and nega-
tive “experiences with various plants would have been passed down as 
part of Neanderthal ecological knowledge” (Shipley and Kindscher 2016; 
also see Solecki 1975). Given the evidence and the perspectives offered 
above, it seems safe to assume that Neanderthals “had a sophisticated 
knowledge of their natural surroundings, and were able to recognize both 
the nutritional and the medicinal value of certain plants” (Hardy et al. 
2012: 624).
 The possible identification of “Ephedra distachya” (not E. altissima, 
the Ephedra species found in association with the Neanderthal burial at 
the Shanidar IV cave), along with its long-term significance in the ancient 
and ongoing Zoroastrian religious practice, and its association with its 
ancient healing system, which “is based on Haoma or Hom,” is discussed 
from a traditional Zoroastrian perspective by Eduljee (2014):
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While some of the plants associated with the pollen found beside Shan-
idar IV (perhaps we may be forgiven for calling him “Herb”) may have 
pretty flowers, others such as the ephedra are not known so much for 
their flower value as they are for their herbal value. Ralph Solecki in 
Shanidar, the First Flower People (1971) at page 177 states, “We do not 
know if the Shanidar Neanderthals were aware of the medicinal prop-
erties as well as the ornamental properties of flowers, but it is likely 
that as working naturalists they must have given all living plants a taste 
during some time in their long existence. Until we know a little more 
about flowers in antiquity, it would be asking too much to believe that 
the Neanderthals were cognizant of the medicinal properties of flow-
ers.” What we do know is that almost all the plants whose pollen was 
found besides “Herb’s” skeleton have recognized health giving and me-
dicinal purposes. These include Ephedra distachya (otherwise known 
as Joint Pine or Woody Horsetail), Yarrow, Cornflower, Bachelor’s But-
ton, St. Barnaby’s Thistle, Ragwort or Groundsel, Grape Hyacinth, and 
Hollyhock—plants known for their diuretic, stimulant, astringent and 
anti-inflammatory properties.
 The healing or medicinal use of ephedra either on its own or in com-
bination with other plants is particularly significant for Zoroastrians 
whose ancient healing system is based on Haoma or Hom. . . . Hom is 
the Iranian name for the ephedra plant.

 Eduljee (2014) sums up the hypothetical aspects of religious impli-
cations associated with the putative conscious Neanderthal offering of 
Ephedra in the Shanidar cave but also underscores the medicinal-spiri-
tual Zoroastrian traditional use of these potent plants:

Ephedra is reputed to be the world’s oldest medicine and has reportedly 
been found buried in a 60,000 year old Middle Eastern Neolithic grave 
in Shanidar (Iraqi Kurdistan). . . . If the plant was intentionally placed in 
the grave, that might indicate a familiarity with its health uses and that 
the people of that time may have ascribed to ephedra spiritual proper-
ties that could assist the dead. This is speculative. What we do know, 
is that in Zoroastrian texts the method of haoma preparation imparts 
to the extract spiritual properties in addition to its healing properties.

 Before I turn my attention to additional putative as well as documented 
ancient evidence of Ephedra species use in the Old World, I review the 
spatial and temporal extent of traditional use of Ephedra species in the 
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New World; indeed, some of the oldest botanical evidence for the use of 
these species in archaeological contexts has been found in New World 
sites, in both North and South America.

Evidence of Traditional and Early Use of Ephedra 
Species in the Western Hemisphere

There is extensive documentation for medicinal, food, fuel, and/or rit-
ual use of many Ephedra species in the Western Hemisphere. A brief 
survey of such use across this huge range is presented below. Curiously, 
while all Old World Ephedra species appear to contain variable amounts 
of ephedrine, this potent alkaloid is reportedly not present in the New 
World Ephedra species (e.g., see Caveney et al. 2001). However, the data 
pertaining to the presence of ephedrine and other alkaloids in Ephedra 
species are contradictory, possibly due at least in part to the actual bo-
tanical identity of the species under study, as well as the sensitivity of 
the analysis used to determine alkaloidal content (e.g., see EFSA 2013). 
In fact, the psychotropic and medicinal properties ascribed to several of 
the native Ephedra species in the Western Hemisphere, such as E. viridis 
Coville, a species found in the arid Great Basin of western North America 
(figure 3.5), are still not fully understood, even though this species and 
various others in the New World have lengthy oral and written histories 
referring to their use to make therapeutic and/or stimulating teas known 
to have been imbibed by Native Americans, as well as by Mormons and 
other pioneers. These New World, stimulating, Ephedra-based beverages 
are variously known in English as “Indian tea,” “Mormon tea,” “Brigham 
tea,” “cowboy tea,” “whorehouse tea,” “squaw tea,” or “canyon tea.” 
 A key hypothesis explaining the therapeutic but nonspiritualistic asso-
ciations of the use of Ephedra species native to the Western Hemisphere 
apparently involves the lack of the powerful ephedrine alkaloids outside 
of Eurasia (e.g., see Trujillo and Sorenson 2003; Adams and Garcia 2006; 
EFSA 2013). Nevertheless, although ephedrine alkaloids are reportedly 
not detectable in New World species of Ephedra, these plants do pro-
duce “other nitrogen-containing secondary metabolites with known neu-
ropharmacological activity” (for example, pseudoephedrine; see Caveney 
et al. 2001: 1199), as do the Eurasian species. Various acknowledged tra-
ditional uses for Ephedra species include the treatment of intestinal pains 
and symptoms of common colds, as well as problems affecting the urinary 
tract, curtailing diarrhea, and providing symptomatic relief from venereal 
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disease (e.g., Steibel 1997; Rapoport et al. 2003; Ladio and Lozada 2009). 
A variety of Ephedra species also have long histories of the customary 
uses among native peoples in the New World, in some cases supported 
by documented archaeobotanical and archaeological evidence. Examples 
below refer to evidence from the North American Southwest and the 
southern region of South America.
 In the central Mesa Verde region of Colorado, a single piece of Ephedra 
charcoal (likely E. viridis) dating to the Pueblo II period (AD 900–1150) 
was recovered from a hearth at the large, multicomponent Anasazi ar-
chaeological site of Shield Pueblo (figure 3.6) (Dunk 2006). However, the 
rarity of archaeobotanical remains of Ephedra charcoal in the region of 
this archaeological site corresponds with historic accounts, which indi-
cate that Ephedra was not a commonly used hearth fuel. The main use of 
this plant was apparently as medicine; thus, the relatively unique Ephedra 
charcoal recovered from the ancient Anasazi hearth at Shield Pueblo may 
possibly have been burned for ritual purposes. 
 Archaeological evidence for the ancient presence if not the human use 
of Ephedra from the southwestern region of the United States has also 

Figure 3.5. Ephedra viridis Coville in bloom. This Ephedra species is found in the Great 
Basin of North America, where it has a long history of use by Native Americans and 
some European settlers for medicine and an invigorating tea. (BLM_ephedra_epvi_017_
php, courtesy USDA, PLANTS Database [http://plants.usda.gov, Feb. 6, 2016], National 
Plant Data Team, Greensboro, N.C., BLM photographer.)

http://plants.usda.gov
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been clearly documented through the study of pollen concentrations in 
human coprolites. For example, in the lower Pecos region of southwest-
ern Texas, Sobolik (1988) studied the pollen concentration values from 
thirty-eight coprolites discovered in Baker Cave, Val Verde County, to de-
termine the subsistence and diet of ancient hunter-gatherers who utilized 
the cave around AD 900. Sobolik (1988: 211) reported that Ephedra was 
a “possible economic pollen type generally found at low frequencies” but 
also “observed at a high frequency of 15%” in one of the samples; Sobolik 
also noted here that Ephedra was “found to be used in the Amistad Basin 
(of the Lower Pecos Canyonlands) as a flour (Story and Bryant, 1966) and 
as a possible diarrhetic at Caldwell Cave (Holloway 1983).” More recently, 
Sobolik and Gerick (1992) also found pollen evidence from coprolites 
recovered from Caldwell Cave, suggesting a strong use of Ephedra tea 
to help alleviate chronic diarrhea, one of the major medicinal uses of 
Ephedra from ancient to modern times (see Kiple and Ornelas 2000 for 
several references indicating such use).
 Reinhard and colleagues (1991) documented use of Ephedra among 
the prehistoric dwellers in the stratified dry shelter of Bighorn Cave in 
the Black Mountains of western Arizona dated to AD 600–900 and from 
Granado Cave and Caldwell Shelter 1, located in the Rustler Hills of far 
western Texas; the latter site has “cultural deposits” ranging between AD 
200 and AD 1400. Reinhard and colleagues (2002) completed a more 
recent analysis of the coprolites from the Bighorn Cave site, confirming 
the use of an Ephedra species during the Archaic period in that area. Al-
though these authors and others may interpret such human ingestion of 
Ephedra as medicinal, it could have served as food or fuel or could even 
have been motivated by religious purposes (for a critical review of cop-
rolite pollen presences and concentration values in relation to inferred 
human use, see Miranda Chaves and Reinhard 2006).
 Several Native American groups in southern California reportedly 
have long traditions of using Ephedra for a variety of purposes. For exam-
ple, packets of Ephedra have been reported in cave hoards in Chumash 
territory (Timbrook 2007), which suggests that Ephedra was a significant 
plant in the prehistoric period. Cooley and Barrie (2004) carried out ar-
chaeological excavation at the prehistoric village of Pa‘mu, in the Ramona 
Valley of San Diego County, California, with a focus on prehistoric envi-
ronment and plant use; they referred to the evidence of the ancient use 
of Ephedra in the form of pollen on four ancient stone pounders report-
edly used prehistorically in the local southern California area for food or 
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medicine. Wilken (2012: 82) referred to reports of at least some native 
peoples in California traditionally “gathering and grinding the seeds of 
Ephedra to make a pinole or mush” (e.g., see Bean and Saubel 1987; Rob-
erts 1989; Hodgson 2001).
 Whether Ephedra was being used only for food, for fuel, or for med-
icine and not for ritualistic or spiritual purposes remains to be deter-
mined, although as noted above, New World Ephedra species lack signifi-
cant amounts of ephedrine, a stimulant used in the treatment of allergies 
and asthma; instead, natural ephedrine is more commonly found in Old 
World Ephedra species (e.g., see Ibragic and Sofić 2015). In any case, in 
addition to the widespread traditional medicinal use of E. viridis, most 
if not all of the other twelve or so Ephedra species known from various 
western regions of North America (Hollander and Vander Wall 2009) 
have long histories of traditional use among native peoples in the New 
World.
 Although various peoples, including miners and other immigrants, 
brewed Ephedra californica S. Watson stems in more recent times to make 
a pleasant-tasting and medicinally effective wine-colored tea—which has 
been popular in all of the areas where it grows—Native Californians also 
have long considered it an effective remedy for kidney and urinary system 
disorders and sexually transmitted diseases, as well as useful for purifying 
the blood (Bean and Saubel 1987; Cortés Rodríguez 1988; Roberts 1989).
 In the more arid regions of South America, Native American groups 
also had traditional and, in some cases, very ancient relationships with 
Ephedra species. For example, early Holocene evidence of Ephedra use 
was recently uncovered in the archaeobotanical study of coprolites dis-
covered in Patagonia that are indicators of diet, cultural practices, and 
spatial use; according to Tosto and colleagues (2016: 204–9), the micro-
scopic study of these coprolite samples revealed epidermal fragments of 
Ephedra species. These researchers argue that the identification of Ephe-
dra allowed them to infer that plants of this species were used as medi-
cine and fuel, if not as psychoactive agents as well:

Ephedra sp. stem remains found in the coprolite dated to 11,025 cal BP 
could indicate the use of this taxon to cure a disease. Several species 
of this genus contain ephedrine, a phyto-composition characterized 
by its antitussive, cardiac stimulating, bronchodilating and vasopress-
ing properties (Duke 1985). Furthermore, it has also been cited for the 
Patagonian region as a diuretic and as having properties against uri-
nary tract disorders (Rapoport et al. 2003). Information by Harrington 
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(1968) reports that boiled Ephedra ochreata root was used to treat 
diarrhoea.

This evidence of very ancient associations of Ephedra and humans in 
southern South America is remarkable and should be considered along 
with the evidence of extensive ethnohistorical evidence of multiple tra-
ditional uses of Ephedra species in various parts of South America. For 
example, in the vastness of the Argentinean Monte, diverse aboriginal 
groups hunted and gathered for approximately 10,000 years before the 
arrival of Europeans (Bárcena 2001). In their study of resilience and eco-
logical knowledge associated with human ecology, ethnobotany, and tra-
ditional practices in rural societies inhabiting the vast dry Argentinean 
Monte region, Ladio and Lozada (2009: 225) refer to the traditional uses 
of Ephedra species (e.g., Ephedra ochreata Miers and Ephedra triandra 
Tul. emend. J. H. Hunz) for “edible (fruit), fodder, medicinal (stems)” by 
such human groups as the Ranqueles, Techuelches, and Mapuches: “The 
ethnobotanical knowledge of greatest cultural and nutritional signifi-
cance includes the use of many wild plants such as Prosopis spp., Schinus 
spp., Ephedra spp., Condalia and Larrea spp., among others. Since an-
cestral times, these xeric species have been utilized as edible, medicinal, 
tinctorial, fodder and fuel resources” (Ladio and Lozada 2009: 222; also 
see Steibel 1997; Jardín Botánico de la Patagonia Extra-Andina 2002; 
Rapoport et al. 2003). According to Ladio and Lozada (2009), among the 
wild plant materials traditionally used in this huge dry Monte region are 
the “solupe” fruit (E. ochreata).
 Other South American regions where Ephedra species are known to 
have lengthy ethnobotanical relationships such as medicinal usage in-
clude the Bolivian Andes, where Thomas and colleagues (Thomas 2008) 
studied a community of Quechua subsistence farmers in the surround-
ings of Apillapampa, in the Bolivian Andes. They recorded the use of 
Ephedra americana Humb. & Bonpl. ex Willd. and Ephedra rupestris 
Benth. for a variety of purposes including social customs, medicine, 
fuel, and food for both humans and their animals. Macía and colleagues 
(2005: 348) studied commercialized marketing of E. americana and E. 
rupestris for medicinal use in La Paz and El Alto, Bolivia, noting that 
Ephedra plants “are well-known medicinal plants in South America or 
the Old World” and are still widely used by native “Kallawaya healers in 
Bolivia” (e.g., also see Bastien 1987; Vandebroek et al. 2004). These na-
tive therapists have had a long-lasting series of medicinal and spiritual 
influences over a vast range of South America: “The Kallawaya tradition 
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is several hundred years old and interweaves the maintenance of health, 
the treatment of sickness, the fostering of spirituality, and the facilita-
tion of social and environmental relationships” (Krippner and Glenney 
1997: 212; also see Janni and Bastien 2004). The Kallawaya healers are 
seen by some not only as efficient doctors and physical therapists but 
also as shamanic ritual and psychological and ceremonial health provid-
ers in the Andean world; for example, Callahan (2011: 1) commented on 
their recognized historical and traditional expertise: “In November 2003, 
UNESCO named the ‘Kallawaya Culture’ of Bolivia, famed for the num-
ber and skill of its traditional healers, an ‘Intangible Cultural Heritage of 
Humanity.’ Overnight, Kallawaya medicine went from being viewed by 
many as a species of brujeria (witchery) without effect to a globally valued 
and scientifically legitimate cultural tradition.”
 Additional notable references to the traditional therapeutic use of 
Ephedra species in South America can be found in the work of Gole-
niowski and colleagues (2006: 325), who, over a twenty-six-year period, 
studied the traditional use of plants among the Comechingones, one of 
the few remaining folk cultures that persists in central Argentina. These 
researchers recorded E. americana as a “fairly abundant” species whose 
stems are used in traditional medicine as a diuretic; they pointed out that 
in spite of many clinical agents developed by the pharmaceutical industry, 
in their study area, “traditional indigenous phytotherapy is still practiced 
in many rural areas, using treatments handed down from generation to 
generation.” Furthermore, Bussman and colleagues (2008: 358) listed E. 
americana as a native medicinal species sold in the market of Cajamarca, 
Peru, under the local name of “Diego Lopez.”
 My focus now returns to the Old World to review the ancient use of 
Ephedra species in Eurasia using historical and archaeological evidence 
to shed light on similar and different ancient traditional uses of Ephedra 
in this huge continental region.

Traditional and Early Use of Ephedra in Some Areas  
of Eurasia

The oral and written history in China provides special insight into the 
ancient relationships between Ephedra and humans in Central Asia and 
northern regions of East Asia. This type of evidence is supported by re-
cent archaeological discoveries in western China. Many of the twelve to 
fourteen or more Ephedra species native to China appear to have been 
used medicinally for hundreds, even thousands, of years in the regions 
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where they grow. The most ethnobotanically important of these species, 
ma huang (E. sinica), is a shrub, 30–50 centimeters in height, native to 
East Asia.
 A well-known oral tradition in China, dating back to approximately 
2800 BC, is associated with the legendary Chinese herbalist or shaman 
Shennong (or Shennung). This famous, fabled Chinese healer probably 
lived sometime between 3494 and 2857 BC (Chang 1962) and is tradi-
tionally credited with inventing agriculture and introducing many medi-
cines into Chinese or East Asian culture. He has also been credited with 
compiling the oldest known medical text, which contained descriptions 
of hundreds of medicines from natural sources, including ma huang. This 
legendary collection of traditional Chinese herbal treatments by Shen-
nong was eventually written down. Flaws (1998) tells us that the first 
written record of ma huang use in Chinese literature can be found in 
the ancient text entitled Shennong Bencao Jing (Divine Farmer’s Materia 
Medica), which dates back to the first century AD (approximately at the 
end of the Han dynasty). This early scholarly treatise is supposedly based 
on the medicinal tradition of Shennong; it is a compilation of the greater 
part of all the knowledge about herbal medicine before the rise of the Han 
dynasty and describes the uses of 365 ancient medicinal plants, including 
ma huang.
 Shennong is said to have referred to the medicinal use of the dried 
stems of ma huang to cure multiple ailments such as the common cold, 
coughs, asthma, headaches, and hay fever. That ma huang has long been 
used to treat bronchial asthma and hay fever, as well as both a spinal an-
esthesia and an analeptic agent, in East Asia is well-known (Chen 1974). 
According to Lee (2011: 78), more recently, in the sixteenth century AD, 
Li Shih-Chen described ma huang (E. sinica) as “a circulatory stimulant, 
a diaphoretic and an antipyretic,” which was considered to be effective 
in the treatment of cough; and as a result, historically, the stem of this 
Ephedra species “became an important ingredient of many antitussive 
preparations.”
 In the early part of the twentieth century, Sir Aurel Stein discovered 
burials in the Lop Nur desert (Tarim basin), where the extreme dryness 
of the climate preserved some organic items as well as the remains of the 
deceased. Among these objects were fibrous sacks containing twigs of an 
Ephedra species (Stein 1931). However, Stein did not draw any definitive 
conclusions on the significance of this discovery, even though the pres-
ence of Ephedra “at the burial site could indicate that it was used for its 
cultic and religious qualities or as an embalming plant” (Abdullaev 2010: 
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330). Recent archaeobotanical research indicates that these and other 
uses of E. sinica (or other species of Ephedra) may well have had ancient 
significance, especially early on in the arid native regions of western and 
northwestern China, such as in Xinjiang province, as well as in nearby 
regions beyond China in Central Asia.
 Archaeological evidence of human presence and activity in Xinjiang 
traces back many thousands of years (Jiang et al. 2013); for example, stone 
artifacts have been recovered from the ancient site of Astana, Xinjiang, 
that date back about five thousand years (Wang 1993). For many centu-
ries, if not millennia, Xinjiang served as an important area of passage 
linking the cultures of eastern and western Eurasia. Eventually it became 
well-known as the ancient “Silk Road” connecting Europe via Central Asia 
all the way to China. As a result, archaeological and archaeobotanical 

Figure 3.7. Ancient Ephedra 
twigs from the ancient cem-
etery at Gumugou, located in 
the Lop Nur region of north-
western China, dated circa 
3800 BP (see Xie et al. 2013; 
Wang 1993). (Photograph 
courtesy of Hongen Jiang, De-
partment of Archaeology and 
Anthropology, University of 
Chinese Academy of Sciences, 
Beijing.)
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discoveries of ancient Ephedra associated with funeral ceremonies in 
Xinjiang, such as at Loulan City in the Lop Nor area and in the Yanghai 
Tombs in the Turpan basin dated circa 2800 BP (Jiang et al. 2007), are 
studied today with significant interest (Xia 1997; see also Li et al. 2013).
 Over the past forty years or so, many cemeteries have been discovered 
in Xinjiang, in some cases with large numbers of tombs. In addition to 
the prehistoric graveyard in Lop Nur where Stein found ancient Ephe-
dra remains, other early burial grounds relevant for this study include 
the Xiaohe cemetery, dated circa 3980–3540 BP (Li et al. 2013), the Gu-
mugou cemetery (figure 3.7), dated circa 3800 BP (Wang 1993), and the 
Yuergou site (figure 3.8), dated circa 2400–2300 BP (Jiang et al. 2013). 
These archaeological sites, as well as many much-younger sites, provide 
great insight into the lives and beliefs of people living in ancient Xinjiang. 
 The mound-shaped cemetery at the extensive Central Asian oasis of 
Xiaohe forms a distinct landmark on the flat desert. This archaeologi-
cal site is located near the downstream branch of the Kongque River in 
the Lop Nor desert about 175 kilometers east of the ancient Loulan City 
in Xinjiang. It was initially exposed in 1911 and was excavated to some 

Figure 3.8. Ancient Ephedra twig from 
the Yuergou site in Xinjiang province, 
dated circa 2300 BP (see Jiang et al. 
2013). (Photograph courtesy of Hongen 
Jiang, Department of Archaeology and 
Anthropology, University of Chinese 
Academy of Sciences, Beijing.)
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degree at that time but was then forgotten until the past decade or so 
(Bergman 1939; Li et al. 2013). Approximately 170 tombs have now been 
excavated, although many of these were devastated by “treasure hunters.” 
Palynological and other archaeobotanical evidence from the archaeologi-
cal site of the Xiaohe cemetery dating back to circa 4000–3500 BP indi-
cates that Ephedra was among the dominant native plants in the area and 
probably had relatively important uses, including ritualistic and spiritual 
significance. According to Li and colleagues (2013),

Ephedra was considered as a magic plant by the Lop people. Also, it 
is very common to find Ephedra branches in most of the graves of the 
ancient Lop people in the Lop Nur area, such as LF, LS and LD grave-
yards, Cemetery 36, Gumugou cemetery, and graveyards around the 
ancient Loulan City [see Hedin and Bergman 1944; Wang 1983; Xia 
1997]. Some Chinese archaeologists suggest that this phenomenon is a 
kind of plant worship and call it Ephedra worship [see Wang 1983; Xia 
1997]. The medical use of Ephedra has been known for several thou-
sand years in China. As a central nervous excitant, Ephedra was also 
used in ceremonies to produce feelings of exhilaration by various re-
ligious groups including Hindus [see Lee 2011; Xie et al. 2013]. As an 
ingredient of Haoma or Soma, Ephedra has been used for millennia in 
both Iran and India as a beverage to achieve longevity and immortality. 
(See also Mahdihassan 1987a, 1987b, 1987c, 1989, 1990; Eduljee 2014)

 At the Gumugou archaeological site and ancient community grave-
yard, also located in the Lop Nor region of northwestern China, remark-
able ancient macrofossil archaeobotanical evidence of Ephedra, in the 
form of twigs and dated to circa 3800 BP, has recently been recovered. 
This evidence is supported by the study of twig macro-remains that were 
examined by scanning electron microscope and gas chromatography–
mass spectrometry for residual traits of biomarkers comparable to mod-
ern samples of Ephedra. Morphological similarities and the results of 
the chemical analysis, which identified Ephedra-type compounds such 
as benzaldehyde, tetramethyl-pyrazine, and phenmetrazine, in the chro-
matographs of both the ancient and the modern samples, confirm the 
identity of the ancient twigs as belonging to the genus Ephedra. Even 
though there is no direct archaeological evidence of exact use, the unified 
burial deposit in which the many Ephedra twigs were found strongly sug-
gests that the human inhabitants of Gumugou were aware of the religious 
and medicinal potential of this plant. This interpretation is supported by 
the ancient traditions of people living in dry temperate regions of the 
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Northern Hemisphere, such as in Central Asia, where a series of native 
shrub species of Ephedra occur (e.g., see Abdullaev 2010). This custom-
ary association with Ephedra species is “a cumulative application history 
reaching back well over 2,000 years for the treatment of asthma, cold, 
fever, as well as many respiratory system diseases, especially in China,” 
and is further supported by “ethnological and philological evidence of 
Ephedra worship and utilization in many Eurasia Steppe cultures” (Xie et 
al. 2013: 663; also see Wang 1983).
 In another ancient Xinjiang archaeological site, Yuergou in the Turpan 
basin, three species of cultivated cereal grasses and two twigs of Ephe-
dra dated to circa 2400–2300 BP were recently recovered as micro- and 
macrofossils among the twenty-one taxa of plant species discovered at 
the Yuergou site; these archaeobotanical remains were also found in as-
sociation with ancient human burials (Jiang et al. 2013). Although the 
archaeobotanists and paleoanthropologists who excavated at the site 
have suggested that Ephedra may have been used here more than two 
thousand years ago as a “medicine,” it could also have been utilized for 
ritualistic psychoactive purposes.
 As noted above, plants in the genus Ephedra are believed to have been 
used by humans for thousands of years in China for medicinal or ritual-
istic purposes. In some areas of Eurasia, the dry twigs or stems (haulms) 
of Ephedra species are traditionally harvested in the fall and dried; these 
twigs, as well as the whole plant, are used to prepare traditional medicines 
and are commonly known in China as ma huang. Officially listed in the 
Chinese Pharmacopoeia, ma huang, as indicated previously, is among the 
oldest and most widely known traditional Chinese herbal medicines and 
has been used for many therapeutic purposes, including as an analeptic, 
an antiasthmatic, an antiallergenic, a diaphoretic, an antipyretic, and a 
diuretic (Chen 1974; Tang and Eisenbrand 1992). Although the Ephedra 
species most associated with this ancient healing relationship is E. sinica, 
other species, especially E. intermedia Schrenk & C. A. Mey and E. eq-
uisetina Burge (syn. E. shennungiana T. H. Tang), are also rather closely 
connected with ma huang. All three of these Ephedra species are found 
in the northern and western parts of China:

Mahuang is a crude drug that has been utilized for perspiratory, anti-
tussive, antipyretic and anti-inflammatory purposes in traditional Chi-
nese medicine for centuries. The herbal origin of Mahuang is confined 
to the aerial part of Ephedra sinica, E. intermedia and E. equisetina in 
the Pharmacopoeia of China. The habitat of these 3 species is mainly 
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the northern and northwestern parts of China, such as Inner Mongolia, 
Gansu and Qinghai Provinces. Although other Ephedra species such as 
E. gerardiana, E. likiangensis, E. przewalskii, E. minuta, are also used as 
Mahuang, their reputation is not as good as the Ephedra species listed 
in the Pharmacopoeia of China, and their ephedrine content is report-
edly lower. It is therefore inappropriate to use these species because 
their therapy effect has not been confirmed scientifically. (Long et al. 
2004: 1080)

 Although E. sinica, the most famous and commercially valuable of the 
Ephedra species, has been used predominantly in East Asia through the 
ages as a source of effective medication, the suggestion has been made 
that E. sinica and other species of Ephedra may also have been utilized 
in a variety of areas in Eurasia as mind-altering stimulating substances 
that have allowed people to transcend normal consciousness, often to fa-
cilitate cognitive communication with their ancestors or deities (e.g., see 
Mahdihassan 1978, 1981, 1982, 1983a, 1983b, 1987a, 1987b, 1987c, 1990; 
Mahdihassan and Mehdi 1989; Merlin 2003; Abdullaev 2010; Lee 2011; 
Dannaway 2010; Eduljee 2014; also see Zhang et al. 1989). This spiritual 
aspect of Ephedra use, in at least some areas of Eurasia, may be explained 
by the presence of the potent ephedrine alkaloids in some Old World 
Ephedra species.
 When we look more closely at their natural distribution and custom-
ary usage, in both the Old and the New World during the present and the 
past, Ephedra species are indeed among the most widely used traditional 
medicinal plants in the ecosystems in which they are found. Although 
the alkaloid production of each Ephedra species differs, Ephedra plants 
generally have long served as a stimulant and therapeutic medicine for 
people, producing many tonic benefits because of their ability to serve 
as bronchodilator and decongestant in addition to other significant ef-
fects on the central nervous system. However, in some regions of Eur-
asia, when combined with other substances in the past, as perhaps in the 
case of haoma or even soma, Ephedra can have potent psychoactive as 
well as physiological effects: “Various religious groups, including Hindus 
and Parsees, used [Ephedra spp.] in their ceremonies to produce feelings 
of exhilaration. [Ephedra] acts as a central nervous excitant as a result 
of the rapid passage of ephedrine through the blood-brain barrier. This 
stimulates neurons in the limbic system, which also control part of the 
hypothalamus (supporting a variety of functions, including emotion)” 
(Lee 2011: 78).
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Ancient Ephedra in Southern Central Asia and  
the Indian Subcontinent

Throughout its wide biogeographical distribution, Ephedra species have 
been used by native cultures for a variety of medicinal purposes, which 
are discussed in some detail below. However, the ancient use of Ephe-
dra species in important religious contexts has also been attributed to its 
psychoactive stimulant potential, especially in reference to its putative 
connection to the ancient soma plant/drug of the Indo-Iranian religion 
(e.g., see Stein 1931; Nyberg 1995). According to the ancient religious ar-
gument suggested by Mahdihassan and Mehdi (1989: 1),

Ephedra juice is used as the drink of longevity given even to the new 
born. This is an Aryan custom mentioned in Rigveda and followed even 
by the Romans. To trace the history of this custom would lead to identi-
fying Soma = Ephedra. The original species of Ephedra or Soma proper 
would be Ephedra sinica, the Chinese plant. It is the one species with 
yellow stalks. This has been illustrated so that it confirms the Rigveda 
speaking of Soma as “golden yellow.” The name Soma is also a loan word 
from Chinese [ma huang] meaning “fire-yellow fibers of hemp.”

 Perhaps the most common scholarly associations that Ephedra has in 
East and South Asia are with its putative cultural connection to the fa-
mous psychoactive soma (plant/drink/god), as referred to above. How-
ever, along with ongoing debates regarding the alleged identification with 
such an important historic ethnobotanical relationship, Ephedra species 
occurring in the arid regions of southern Eurasia presumably have had 
long-standing customary use for therapeutic and other purposes. One 
early published example of direct observation comes from James E. T. 
Aitchison (1835–98), a medical doctor who collected plants for many 
years in northern India, Pakistan, and Afghanistan during the latter part 
of the nineteenth century. Aitchison (1888) reported in his treatise The 
Botany of the Afghan Delimitation Commission that E. pachyclada Boiss. 
(or another closely related Ephedra species) was a very common plant 
along his travels from “northern Baluchistan, through the Hari-rud valley, 
the Dadghis district, and Persia,” where this plant was called “hum, huma, 
yehma” and was used in “tanning the skins of goats and water-bottles, 
and their ashes, when burnt, mixed with, or employed in lieu of snuff” 
(Aitchison 1888: 111–12).
 Medicinally, Ephedra species are used to varying degrees by native 
cultures for an assortment of medicinal purposes in some but not all 
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regions of their native biogeographic distribution within China as well 
as far beyond in other parts of Eurasia. These therapeutic applications 
include use as a cough medicine, an antipyretic, an antisyphilitic, a stimu-
lant for poor circulation, and an antihistamine; the medicinal efficacy of 
these Old World Ephedra species for such uses is generally based on the 
presence of tannins and alkaloids, particularly ephedrine (e.g., Stevenson 
1993).
 In India, nine species of Ephedra distributed in the hot desert area of 
Arawali as well the cold deserts of western Himalaya have been identified. 
According to Sharma and colleagues (2010: 730), these include “E. foliata 
Boiss, E. gerardiana Wall. ex Stapf, E. intermedia Schr. & Meyer, E. ne-
brodensis Tineo, E. pachyclada Boiss, E. saxatilis (Stapf ) Royle ex Florin, 
E. regeliana Florin, E. przewalskii Stapf, and E. sumlingensis Sharma & 
Uniyal.”
 Although Chopra (1982: 145) pointed out that the rhizomes of E. ge-
rardiana produce large knobs “the size of footballs and are used as fuel 
by the Tibetans,” he indicated that Ephedra was not used traditionally as 
a form of indigenous medicine throughout almost all of India even when 
species of this genus occurred within the local area (figure 3.9). Chopra 
(1982: 145–46) referred to E. major (syn. E. nebrodensis) as “the richest 
source of ephedrine” among the Indian species of Ephedra and stated 
that the nineteenth-century botanical collector Aitchison reported the 
medicinal use of E. vulgaris in “Lahoul” but went on to tell us that “the 
drug [Ephedra] is not mentioned in the Ayurvedic (Hindu) or Tibbi (Mo-
hammedan) medicine.” Chopra (1982: 145) did refer to the belief that “one 
variety of Ephedra, probably E. intermedia, is the famous ‘soma’ plant 
from which the favourite drink of the Rishis (ascetics) of the vedic period 
was prepared,” but he contended that “there is little evidence to support 
this statement.” The putative mystic associations of Ephedra species with 
the famous soma of the Indians and haoma of the Iranians are discussed 
in more detail below (also see Shah 2015). 
 South of the Xinjiang province of China lies Ladakh, one of the most 
sparsely populated regions of India (in the state of Jammu and Kash-
mir), between the Kunlun Mountain range in the north and the main 
Great Himalayas to the south; Ladakh, like some other areas of Eurasia, 
is inhabited by people of Indo-Aryan and Tibetan descent. In this La-
dakh area, Angmo and colleagues (2012: 623) reported that a species of 
Ephedra along with other plants “are ground crushed and boiled together 
in a big pot of water to make medicinal water” and that in Ladakh this 



Figure 3.9. Herbarium specimen of Ephedra gerardiana Wall. ex Stapf, a species that 
produces large woody knobs that are used as fuel by Tibetans. E. gerardiana occurs in 
various areas of the Himalayan Mountains from Bhutan to Afghanistan and is adapted 
to subalpine, arid uplands and high mountain deserts; indeed, E. gerardiana is the gym-
nosperm species that grows at the highest elevation in the world. During the winter, in 
its high mountain habitat, E. gerardiana plants reportedly serve as a significant source 
of sustenance for yaks and goats, which are apparently attracted to these plants because 
of their stimulating effects. In addition, during cremation ceremonies in Nepal, dried 
bundles of E. gerardiana are reportedly burned as incense, which produces a pleas-
ant and spicy smoke that can be compared to the aroma of a forest fire (the specimen 
shown here is no. 1151217 in the Chinese National Herbarium [PE], Beijing; it was col-
lected in 1978 at an elevation of 4,750 m). (Photograph by Mark Merlin.)
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“medicinal hydrotherapy” is used to treat “people suffering from paraly-
sis, rheumatoid arthritis, acid peptic disease or movement disorders” (for 
similar medicinal preparations associated with Ephedra spp., see Eduljee 
2014). Angmo and colleagues (2012: 628) also reported that the “medici-
nal properties” of E. gerardiana (a low-growing Ephedra species) are used 
in Ladakh to treat “asthma, rheumatism and heart stimulant.”
 Manandhar (1980) referred to the use of a medicinal tea or incense 
in Nepal that included E. gerardiana and was recommended for treating 
colds, coughs, bronchitis, asthma, and other bronchial troubles, as well as 
arthritis and hay fever; according to Manandhar, in Tibetan medicine, a 
stimulating preparation including E. gerardiana also has been utilized for 
rejuvenation. According to Rätsch (1998: 226–27), E. gerardiana occurs 
in various areas of the Himalayan Mountains from Bhutan to Afghanistan 
and is adapted to subalpine, arid uplands and high mountain deserts. 
Rätsch tells that during the winter in these high mountain regions, the E. 
gerardiana plants serve as a significant source of sustenance for yaks and 
goats, which also delight in the stimulating effects of these plants. In ad-
dition, according to Rätsch, during cremation ceremonies in Nepal, dried 
bundles of E. gerardiana are burned as incense, which produces a pleas-
ant and spicy smoke that can be compared to the aroma of a forest fire. 
Interestingly, Rätsch indicated that the remaining incense ashes may be 
used as a snuff, but only powerful shamans and high lamas consume parts 
of E. gerardiana, a plant that is treated with much respect and reverence.
 In the Bhutan areas of Lingshi, Bumthang, and Dagala, Wangchuk and 
colleagues (2008: 54–57) carried out a field study of about 125 high-alti-
tude plants, which they identified as being used “for day to day formula-
tions in Bhutanese traditional medicine known as gSo-ba-rig-pa.” These 
researchers listed E. gerardiana (“Mtshe-idum” in Bhutanese) as a plant 
whose aerial parts are “used for wounds, injury, fever, liver inflammation, 
stopping bleeding and as a rejuvenator.” Given these reports concerning 
the variety and extent of human use of Ephedra species present in the 
remote Himalayan uplands, it seems obvious that more ethnobotanical 
research needs to be undertaken in these relatively remote mountainous, 
arid areas to determine more fully the past and present traditional uses 
of these plants.

Ephedra as the Putative Source of Soma and Haoma

The early use of Ephedra species in important religious contexts contin-
ues to be debated because of their psychoactive potential, especially in 
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reference to their putative connection to the ancient soma/haoma plant/
drug of Indo-Iranian religions (e.g., see Stevenson 1842; Stein 1931; Was-
son 1968; Mahdihassan 1978, 1982, 1983a, 1983b, 1987a, 1987b, 1987c, 
1990; Mahdihassan and Medhi 1989; Nyberg 1995; Abdullaev 2010; Dan-
naway 2010; Shah 2015). Although the focus here is on the evidence sup-
porting one or more species of Ephedra as the ancient or original source, 
or later as a substitute for the religiously significant soma and haoma 
brews formerly used over a wide region of Eurasia, the true identity of 
the original, sacred, mind-altering species has remained a mystery for at 
least two centuries.
 Bowman (1970: 12) has argued that “most modern scholars assume 
that Ephedra was the ancient haoma plant” (also see Merlin 2013). How-
ever, during the nineteenth and twentieth centuries, a large number of 
other taxa, both plants and fungi, have been “identified” as the soma and 
haoma plants. Some of the other contenders for the source of the active 
ingredient in the ancient ritualistic soma and haoma beverages include a 
species of wild rhubarb in the genus Rheum L. (e.g., Stein 1931; Hummel 
1959), the fungus Amanita muscaria (L.) Lam. (e.g., Wasson 1968; Shah 
2015), Perganum harmala L. (e.g., Flattery and Schwartz 1989), and a 
species of Cannabis L. (e.g., Mukerjee 1922; Merlin 1972, 2003; Bennett 
2010; Clarke and Merlin 2013).
 Whatever species or combination of species was used to produce the 
famous soma/haoma beverage (including perhaps Ephedra), this sacred 
drink has been closely identified with the ancient Indo-Iranians, people 
whose homeland was apparently located somewhere in Central Asia. Ac-
cording to most archaeological interpretations, these ancient people di-
vided into two separate groups approximately four thousand years ago. 
One group became the ancient Iranian peoples, and the other developed 
into the Indo-Aryans who migrated south into what is now Afghanistan 
and the Indus Valley and eventually influenced much of South Asia (e.g., 
see Eduljee 2014; Shah 2015). These two groups of people preserved ex-
tensive, religious oral traditions that were subsequently rendered in writ-
ten form as the Avesta of the Iranians and the Rig Veda of the Indians. 
Central rituals in both of these ancient cultural traditions involved con-
sumption of a sacred psychoactive plant or fungus. This mind-altering 
species (or mixture of species) became known as haoma among the Ira-
nians and soma among the Indians (for relevant discussions of Indo-Ira-
nian linguistic and archaeological origins, see Bryant 2001; Witzel 2005; 
Lubotsky 2001).
 Similar rituals are performed by some of the descendants of these 
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people, who now use substitutes for soma or haoma that are not mind 
altering or different species within the same genus. For example, Bowman 
(1970: 12) points out that “in India the Brahmans now use the stalks of 
the Pitica [or Putika] plant [Sarcostemma brevistigma W. & A., Asclepia-
daceae] to produce their soma and the Parsis in India, who believe that 
they are importing the original plant from Persia, now use the Ephedra 
gerardiana [Ephedraceae], which is found in Baluchistan, Afghanistan, 
Kashmir, and western Tibet.” Bowman argues that “this plant” is very sim-
ilar to the Avestan description of the ancient haoma plant; when it is in 
bloom, “the bush appears golden and it often bears the name zairi-gaona, 
‘golden color,’” and the pressed juice from its twigs “has a golden color, 
and it has an intoxicating and narcotic effect on the drinker.” Bowman 
(1970: 14) further suggests, “People have been reluctant to surrender the 
precious substance which has long been believed to promote health and 
promise immortality.”
 Mahdihassan, a strong and persistent advocate for recognizing Ephe-
dra as a source of soma/haoma, referred to E. gerardiana as very likely 
having been used in India since the Vedic period as a substitute for soma:

There came a time when the Aryans were no longer able to find the 
original psychoactive plant known as soma, perhaps because the iden-
tity of that plant was kept so secret or perhaps because it had been 
lost, and so it was that many people took to preparing the sacred soma 
beverage with substitute plants, one of which was E. gerardiana. This 
is how the plant received the name somalata, “plant of the moon.” The 
effects of E. gerardiana are more stimulating than visionary, however, 
suggesting that this plant is likely not the original soma of the Vedas. 
(Mahdihassan 1963: 370–71)

Mahdihassan (1990: 207) also referred to what he considered to be 
the importance of etymology “which guides us to the original species 
of soma,” which comes from Boyce (1975), a scholar of the Avesta and 
therefore also a very competent student of Sanskrit: “She [Boyce] trans-
literates soma as Sauma which as sound comes close enough to Haoma. 
The original Chinese term appears to be Hau-Ma, Ma = Hemp [fiber] and 
Hau = Fire coloured or yellow, with [a] trace of [a] brown tinge. The stems 
of Ephedra are thus described [as] long and thin like fibres of hemp and 
also approaching the latter in colour. Thus that plant has been named in 
Chinese according to its main appearance discussed in [Mahdihassan’s 
1978 paper].”
 After many decades of debate about the identity of the psychoactive 
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substance in the soma/haoma drink, R. Gordon Wasson’s (1968) publica-
tion of Soma: Divine Mushroom of Immortality contended persuasively 
for many readers that the fly-agaric mushroom, Amanita muscaria (L.) 
Lam., is the species in question. Wasson’s argument is based mainly on 
ancient Indian sources. Many scholars accepted his thesis at the time. 
However, a couple of decades later, Flattery and Schwartz (1989) argued 
strongly for a perennial dicot species, Syrian rue or harmal rue (Perga-
num harmala L., Zygophyllaceae), which was originally identified as 
the source of soma by Sir William Jones in 1794. Flattery and Schwartz 
relied primarily upon Iranian evidence to support their assertion that 
soma should be identified with P. harmala because this species, with its 
psychoactive harmala alkaloidal content, is still well-known for its mind-
altering effects in the homeland of the Indo-Iranians. Evidence that hu-
mans used P. harmala in the fifth millennium BC has been recovered 
from the Caucasus region (Lisitsyna and Prishcepenko 1977); according 
to Naomi Miller (pers. comm., 2003), P. harmala “becomes more com-
mon in the third millennium [BC] archaeobotanical samples in the Near 
East, and is therefore likely to be associated with overgrazing.” However, 
Miller indicated that it may have been used for religious purposes or, as 
it is employed today in some areas of this region, simply to ward off evil 
spirits or as a “good luck charm.”
 As noted above, however, numerous scholars in modern times have 
identified Ephedra as the source of soma/haoma, including, for example, 
Mahdihassan (1963, 1978, 1981, 1982, 1983a, 1983b, 1984, 1987a, 1987b, 
1987c, 1989, 1990; Mahdihassan and Mehdi 1989). More recently, re-
markable archaeological evidence recovered from Russian excavations at 
Gonur Depe suggested once again that perhaps Ephedra was the source 
(or part) of the soma drug. The Gonur Depe site complex, centered in the 
Kara Kum desert of Turkmenistan, has been interpreted as the approxi-
mately four-thousand-year-old “Zoroastrian capital,” known in ancient 
times as Margiana. These Central Asian archaeological remains, formerly 
recognized as part of the ancient Oxus civilization but now referred to 
as the Bactria-Margiana Archaeological Complex (BMAC), is part of the 
previously unknown Bronze Age civilization in Bactria (northern Af-
ghanistan) and Margiana (Turkmenistan), which had two distinct cultural 
periods, the first approximately 1900–1700 BC and the second from 1700 
to 1500 BC (Parpola 1994; these dates have been challenged by further 
archaeological dating, but the new dates are nevertheless very old [ca. 
2300–1700 BC?], especially in terms of the microfossil and macrofossil 
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evidence for Ephedra in the ancient BMAC complex [e.g., see Houben 
2003]).
 At Gonur Depe, archaeologists found monumental sites originally 
dated to the first half of the second millennium BC (Sarianidi 1994). The 
Gonur South area of this site comprises a fortified compound of build-
ings. One large structure, interpreted as being associated with holy fire, 
was situated within this compound and had two parts; one appears to 
have been used for public worship, while the other appears to have con-
sisted of private rooms reserved for the priests (also see Rudgley 1998). 
Analysis of the contents in ceramic bowls found in at least one of these 
private rooms by Meier-Melikyan (1990) revealed traces of both Can-
nabis and Ephedra. The suggestion has been made that these psychoac-
tive substances had been combined in the making of psychoactive drinks. 
Bennett (2010) published a very lengthy discussion and thought-provok-
ing argument suggesting Cannabis as the true source of soma and haoma, 
which is also discussed by Clarke and Merlin (2013) in a comprehensive 
study of the evolution and ethnobotany of Cannabis.
 Vessels found in a shrine at a third settlement of the BMAC, Togolok 
21 (late second millennium BC), contained remains of mind-altering 
Ephedra and the opium poppy (P. somniferum); moreover, an engraved 
bone tube containing “poppy pollen” was also recovered from this same 
shrine (Sarianidi 1994; also see Sarianidi 1998, 2003). According to some, 
these ritual vessels, dated to circa 2000–1000 BC, “show that soma in 
its Iranian form haoma may be considered as a composite psychoactive 
substance comprising of [sic] Ephedra and Cannabis in one instance and 
Ephedra and opium (Papaver somniferum L.) in another” (Rudgley 1998; 
for additional perspectives see Parpola 1994; McGovern 2008).
 According to Miller (pers. comm., 2003), photographs of the Ephedra, 
Cannabis, Papaver, and archaeological specimens presented in the To-
golok 21 report by Meier-Melikyan (1990) appear to be consistent with 
the respective species; however, the determination of the Papaver species 
needs further study to confirm that it is P. somniferum. Indeed, Miller 
suggested that the poppy seeds could have come from field weeds or that 
poppy may have been used as a food plant rather than as an opiate source 
for medicine or ritual (also see Merlin 1984). In addition, Miller pointed 
out that in an arid climate, the woody parts of Ephedra could have been 
burned for fuel rather than having been used as medicine or in ritual; as 
noted earlier, Chopra (1982) referred to the use of large rhizomes of E. 
gerardiana for fuel among Tibetans.
 In any case, the remarkable discoveries at the BMAC continue to focus 
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on a psychoactive beverage, which theoretically can be identified as ha-
oma or haoma-like drinks, the use of which in cult ceremonies and rituals 
appears to have been relatively common in ancient Central Asia. Perti-
nent associated evidence are the ancient microscopic twigs of Ephedra 
found in large vats in the Gonur Depe complex of the BMAC. Taillieu 
and Boyce (2003) have argued that the linguistic and ritualistic evidence 
weigh strongly in favor of a strong connection between these cult bever-
ages and Ephedra and perhaps the opium poppy in ancient Central Asia, 
as well as having an important prehistoric association with ancient India 
and Iran:

As for the plant yielding the extract in modern times, the Brahmans 
regularly used one of the Sarcostemmas (Asclepiads), which are evi-
dently a substitute for ancient *sauma, since they are plants of warm 
climates. From the late 19th century it has been known . . . that the 
Zoroastrians of Yazd use a variety of Ephedra which they call huma, 
hum and which they supply to their coreligionists in India, where Ephe-
dras do not grow. The plants flourish, however, in Inner Asia, the Indo-
Iranian borderlands and Persia. Gradually it was discovered that in a 
number of living Iranian languages and dialects Ephedras are known as 
hōm or some similar term, and that in the Indic languages of Gilgit and 
Kāferestān (Nurestān) they are called som, soma. Together linguistic 
and ritual evidence seemed decisive. (Taillieu and Boyce 2003; also see 
Taillieu 1998)

 Dannaway (2010: 488) pointed out that Ephedra plants have religious, 
psychoactive, and/or medicinal traditional uses, varying from region to 
region; Dannaway cited Falk (1989), another Avestan scholar, for consid-
eration of a particular Ephedra species: “The ‘fragrant fuel’ of the Aves-
tan texts mentions various aromatics in combination with fragrant hom 
or homa, a name for the Ephedra distachya, yet another haoma/soma 
candidate.” Dannaway (2010: 488–89) also referred to ongoing ritualistic 
Ephedra use: “The burning of magical and psychoactive plants continues 
with the heirs of these entheogenic traditions, as with the surviving Man-
deans, and the Shia of Iran, who burn Ephedra and Peganum harmala for 
apotropaic purposes [i.e., to avoid evil influences or misfortune]. . . . The 
Indo-European complex of holy plants as means of communicating with 
the gods is found throughout Persian and Indian religious texts that group 
the plants together in prayers.”
 Mahdihassan (1987a: 105) describes Ephedra as an early source of 
an “anti-fatigue drink” that later “became a drink of immortality and 
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longevity.” As such, soma was used ritually as “the first drink of a newly 
born child,” and this use “is mentioned in Rigveda,” by which Mahdihas-
san (1987a: 106) clearly identifies the soma of the “Rigveda” (Rig Veda) 
with Ephedra species as well as describing its long and continuous use 
among Zoroastrians: “Now the Parsis of Bombay, as Orthodox Zoroas-
trians, have kept up this custom of administering a few drops of Haoma 
juice to the new born. Since Haoma, which is Ephedra, does not grow in 
the plains of India the Parsis of Bombay used to import Ephedra all the 
way from Persia where it grows profusely. No mother would tolerate us-
ing a substitute of genuine Haoma for that would not assure the longevity 
of her child.”
 Thus, Mahdihassan (1987a: 105) argues that Ephedra evolved cultur-
ally from its early use as an antifatigue beverage into “a panacea and drink 
of rejuvenation, finally of longevity, immortality and resurrection” (also 
see Eduljee 2014): “Gods were not born mortals. A drink of immortality 
made them immortal. This was given as the first drink of a newly born 
child. This use is mentioned in Rigveda: 3.48.2 and 3.32.9–10. Indra was 
such a drug made immortal god. West [1901] translates a Zoroastrian 
Holy scripture which also maintains pouring a few drops of Ephedra in 
the mouth of a new born. To expedite resurrection, it was also given to 
the dead. This custom has survived up-to-date so that to follow it is to 
realize Soma = Ephedra” (Mahdihassan 1987a: 109).
 Shah (2015: 30) conjectured about the stimulating spiritual aspects of 
Ephedra use as a soma beverage in relationship to Buddhism and perhaps 
earlier religious traditions: “Like an amphetamine, ephedra increases 
both blood pressure and heart rate, decreases appetite, and makes the 
user feel energetic and enhances concentration[;] it is why it was used by 
the Buddhist monks. Possibly, the herb was used, in preparation of ‘Soma 
drink’ as a general stimulant for alertness and energy and as an appetite 
suppressant, and to give concentration, at the times, when the Buddhist 
monks and preachers were required to travel far and long distances to 
promulgate Buddhism.”
 In sum, Mahdihassan’s many articles, as well as other scholarly pub-
lications and extensive online discussions (e.g., Eduljee 2014), support 
traditional, long-lasting cultural associations in some areas of Eurasia 
with stimulating, ephedrine-rich plants belonging one or more species of 
Ephedra. However, further investigations involving experts from the dis-
ciplines of archaeology, archaeobotany, botany, ethnobotany, and phar-
macology are needed to determine definitively the complex nature of the 
composition of the BMAC “cult beverage” and, more generally, the level 
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of the plant knowledge of Central Asian priests involved with the relevant 
rituals and their putative botanical and alkaloidal sources of psychoactive 
inspiration.

Summary

Ephedra species have an ancient history of use in Eurasia and the West-
ern Hemisphere, especially but not entirely in the arid areas of these 
extensive regions. More recently, archaeological and archaeobotanical 
evidence, along with deeper understanding of relevant written records, 
has provided us additional insight into the traditional utilization of this 
genus of unusual plants with very special alkaloids. Ephedra plants have 
long served as a stimulant and therapeutic medicine for people, produc-
ing many tonic benefits because of their ability to serve as a bronchodila-
tor and a decongestant in addition to having other significant effects on 
the central nervous system. Furthermore, given the appropriate setting, 
Ephedra combined with other substances in the past, as perhaps in the 
case of haoma and/or soma, can have potent physiological and psycho-
active effects. Some of the more challenging hypotheses relating to the 
ancient uses of Ephedra species in Eurasia have been described and ana-
lyzed in this chapter.
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Prehistoric Intoxicants of North America

sean M. rafferty

Decades of research in the social sciences have made it clear that beyond 
the biological imperatives of subsistence, shelter, and reproduction, very 
few human behaviors are universal. Once one moves beyond these basic 
requirements, the idiosyncrasies of human action and thought are nearly 
infinite. One universal in human experience is the desire to experience 
altered states of consciousness (ASC), usually through the ingestion of 
various forms of intoxicant substances.
 In this chapter I synthesize the available evidence about the prehistoric 
distribution of four prominent North American intoxicants, Ilex, Datura, 
peyote, and tobacco. These four plants contain powerful intoxicant alka-
loids: caffeine, scopolamine, mescaline, and nicotine, respectively. These 
are all powerful intoxicant “drug” compounds, with diverse effects on 
human physiology and cognition. All four are endemic to the Ameri-
cas in general or North America specifically. Each substance has been 
of great importance in the lives of modern or historically documented 
Native American societies, and each has significant evidence of use in 
prehistory. I conclude with speculations on the relative lack of the use of 
ethyl alcohol in North American aboriginal cultures, which is in marked 
contrast to most other world cultures, past and present.

Alkaloids in Ancient Society

Because the majority of intoxicant compounds used in the Americas are 
alkaloids, it is informative to discuss that category in general before turn-
ing to specific examples. Alkaloids are defined based on the following 
characteristics: they are organic molecules, generally containing at least 
one nitrogen atom, which is contained in a heterocyclic ring structure 
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(Roberts and Wink 1998: 2; Waterman 1998: 87–88). Additional groups, 
such as methyl radicals, give each alkaloid its unique chemical proper-
ties. Alkaloids are always basic in pH, and the resulting bitter taste is 
likely a primary evolutionary factor as a defense mechanism in the variety 
of vascular plants and fungi that contain them. Alkaloids are compara-
tively small for organic compounds, and atomic weights range typically 
between 100 and 300. These molecules are significant to archaeology be-
cause they occur widely in wild plants as natural toxins, so any prehistoric 
population is likely to have had a variety of alkaloid-bearing plants in the 
local environment. Of the available alkaloids, many are known to have a 
variety of biological effects on the human body and mind when ingested, 
and they can act as narcotics, stimulants, hypnotics, or hallucinogens to 
create altered states of consciousness. Cross-cultural surveys have shown 
that a majority of modern or historically documented cultures incor-
porate altered states of consciousness into fundamental belief systems 
(Bourguignon 1973; Merlin 2003). Therefore, alkaloid-bearing plants are 
likely to have been widely exploited as medicinal and/or psychoactive 
agents by prehistoric cultures worldwide. Many of these compounds, 
such as caffeine, nicotine, and morphine, are still utilized by modern so-
cieties (Rudgley 1993); many more were used in prehistory (Wink 1998).

Types and Standards of Evidence

A variety of types of evidence have been used to draw conclusions about 
the prehistory of various intoxicating compounds. Of course the stron-
gest evidence for any substance would be direct, in the form of botanical 
remains or organic residues, ideally from a secure and dateable context. 
This standard of evidence is relatively rarely met, however, because of 
the vagaries of organic preservation, exacerbated by a lack of scholarly 
interest throughout much of the history of archaeology. Less direct, but 
more durable, types of evidence are artifacts associated with the ingestion 
of intoxicants: smoking pipes, enema tubes, and snuff trays are exam-
ples. Such artifacts can provide a wealth of information when recovered 
from dateable contexts. However, the specific substances that a given ar-
tifact was used to ingest are often unclear. A variety of substances can 
be smoked in a pipe, for example, limiting inferences in the absence of 
corroborating macrobotanical or residue evidence. The situation is more 
confusing for ceramic vessels used in the containment, processing, or 
ingestion of intoxicants, which may be similar or identical to “utilitarian” 
ceramics used for subsistence.
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 Less objective, but often utilized, types of evidence include analogies 
drawn from ethnographic observations or the interpretation of ethno-
historic sources. The ethnographic observation of living cultures using 
intoxicants can inform on the practices of ancient cultures using the same 
substances, especially if there is a historic connection between past and 
present. Likewise, recorded observations from historic documents can 
illuminate the behavior of prehistoric actors. However, the meanings 
and social roles of any practice, intoxicant use included, can change dra-
matically over time and across space, so the greater the geographic and 
chronological distance between an ethnographic source and a prehistoric 
subject, the more skepticism a researcher must maintain.
 The least objective type of evidence for intoxicant use, and therefore 
the hardest to interpret, is iconographic in nature. Images or other depic-
tions of the actual plants used as intoxicants can be relatively straight-
forward to interpret, such as representations of Anadenanthera or other 
hallucinogens in the art of prehistoric Andean cultures (Knobloch 2000). 
However, the degree of abstraction and subjectivity in many iconographic 
structures can make interpretation difficult and speculative. At the most 
subjective end of this interpretive continuum are supposed representa-
tions not of the intoxicants themselves but of phosphines or more elab-
orate hallucinations they may induce in the user (Lewis-Williams and 
Dowson 1988). Below, I describe the archaeological evidence for the pre-
historic use of the four primary North American intoxicants.

Ilex

One alkaloid known to have been used in prehistoric Native America is 
caffeine. Probably the most ubiquitous of alkaloids used by both mod-
ern and ancient human cultures, caffeine (formally termed trimethyl-
xanthine) works by binding to receptor sites for the neurotransmitter 
adenosine, increasing neuronal activity and stimulating the secretion of 
epinephrine. Caffeine also increases dopamine production, stimulating 
the brain’s pleasure center. Caffeine is soluble in water, as well as ethanol, 
acetone, and chloroform. Caffeine is found in several well-known plants, 
such as Coffea arabica, or coffee, and Theobroma cacao, or cacao, the 
basic ingredient in chocolate. Cacao is native to South America and was 
a cultivated garden crop in prehistoric Mesoamerica. Linguistic analy-
ses indicate the use of cacao by the Pre-Classic Olmec as early as 1500 
BC (Coe and Coe 2007). The earliest physical evidence of cacao use in 
Mesoamerica dates to the Middle Pre-Classic period Maya. Hurst and 
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colleagues (1989, 2002) conducted high-performance liquid chromatog-
raphy (HPLC) analysis of a sample of ceramic vessels dating between 600 
BC and AD 250 from the Mayan site of Colha. This analysis identified 
both caffeine and the related alkaloid theobromine. These vessels were 
likely used in the preparation of a cacao-based beverage. Such vessels are 
found primarily in elite burials, raising the possibility that the practice of 
drinking cacao beverages was socially restricted within Mayan society.
 While the presence of caffeine in chocolate is well-known, that the 
alkaloid is also found in a variety of plants of the holly family, genus Ilex 
(figure 4.1), is less well-known. There are numerous Ilex species, three of 
which are known to contain caffeine (Hu 1979). For example, Ilex guayusa 
was identified in a shaman’s burial from Bolivia dating to approximately 
AD 375, and significant levels of caffeine were detected in that sample 
(Holmstedt and Lindgren 1972; Wassén 1972). However, the species most 
often associated with Native American use is Ilex vomitoria, a shrub that 
is native to the American Southeast (Merrill 1979: 40). Ilex species were 
used in historic periods by Native American cultures in the Southeast 
such as the Cherokees and Creeks to brew a beverage generically referred 
to as “Black Drink” or “yaupon” (Hudson 1976). This was drunk under 
a variety of circumstances. In most cases, its use was confined to ritual 
occasions requiring spiritual purification. In some societies it was used 
by male warriors; in others it was restricted to individuals of high rank. 
Some accounts show the beverage used to facilitate social interaction be-
tween potentially hostile tribes, in much the same way as tobacco. In all 
cases, its use was a highly formalized affair; Black Drink was not a primar-
ily secular beverage like coffee or tea (Merrill 1979). As with the Mayan 
use of cacao, there are characteristic material correlates for the use of 
Ilex infusions. Historic observations of cultures using Black Drink state 
that this was often done using shell cups. Similar cups were traded in the 
Mississippi Valley during late prehistoric times, often adorned with ritu-
ally significant decoration, and were found in the burials of high-ranked 
individuals, such as those in the Great Mortuary at the Spiro site in Okla-
homa (Phillips and Brown 1975) and at the Belcher Mound in Louisiana 
(Webb 1959: 204). 
 Drinking the infusion of Ilex vomitoria had a profound physiological 
effect. Aside from the potent dosage of caffeine, and all its associated 
stimulatory and diuretic effects, the beverage has been described as hav-
ing a powerful emetic effect, causing vomiting, as well as a diaphoretic 
effect, causing profuse sweating, both of which were believed to have a 
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Figure 4.1. Approximate natural ranges of Ilex sp., Datura sp., peyote cactus, and to-
bacco. (Map by Matthew Napolitano.)

purifying effect on the body and spirit. However, whether these more 
extreme effects are due to the Ilex plants or to other additives at present 
are unknown.
 Despite historical sources on the use of Ilex infusions in ritual settings 
by native societies, there is much we do not know. The effects of caffeine 
on the nervous system are well-known but do not explain all the docu-
mented effects of Ilex infusions, such as vomiting. Anecdotal evidence 
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indicates that other plants were added, such as Eryngium aquaticum 
(button snakeroot); other accounts have indicated that some of these 
physiological effects were due to mixing seawater with the infusion or to 
drinking a large volume of the liquid (Swanton 1946). The emetic effect 
of Ilex vomitoria is further called into question by historic accounts of the 
Seminoles brewing an infusion that caused vomiting but did not include 
I. vomitoria (Sturtevant 1954).
 Further research questions pertaining to Ilex relate to the types of ma-
terial culture involved in processing and consuming the plant, as well as 
the context in which this occurred. The chemical identification of prehis-
toric instances of the use of Ilex would be straightforward; the identifica-
tion of caffeine in organic residues would be a clear indicator. Analysis 
of shell cups and pottery for caffeine residues would provide confirming 
evidence that these artifacts were used to process Ilex infusions. Was 
the use of Ilex widespread in prehistoric societies, or was it limited to 
ritual contexts, as ethnohistoric accounts of the Black Drink ritual in-
dicate? Were numerous types of ceramics used to process and consume 
Ilex, or was it limited to more elaborate pottery or shell vessels? Whether 
the more highly symbolically decorated cups of the Mississippian period 
were functional vessels for Black Drink consumption or were more-sym-
bolic representations, like a modern church chalice, remains unproven. 
Analysis of shell vessels for caffeine residues would address this question. 
Comparisons of shell cup residues to residues from more-utilitarian ves-
sels could also provide evidence for whether the Black Drink practice 
was truly a socially restricted practice in prehistory. If caffeine residues 
are common, and come from numerous contexts, then Black Drink may 
have not have conformed to the socially restricted contexts observed his-
torically. If the opposite proves to be the case, with limited occurrences 
of caffeine residues on material culture found in ritual contexts, then the 
historically observed aspects of the Black Drink ritual may have had deep 
historical roots.
 There have been some finds of Ilex macroremains from Native Ameri-
can sites, such as from the Mississippian period Moundville site in Ala-
bama (Jackson and Scott 2003: 559). Residue analysis directed at answer-
ing these questions has been undertaken by Tushingham and colleagues 
(2011), and results of the analysis of experimentally produced Ilex resi-
dues are promising for the detection of archaeological samples (Reber and 
Kerr 2012). Direct analysis of the content of likely Black Drink vessels will 
greatly enhance our understanding of the prehistory of the practice, add-
ing to the existing ethnographic, ethnohistoric, and analogic evidence.
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Datura

Another plant with significant cultural implications for Native American 
cultures is Datura, or jimsonweed (see figure 4.1). Datura is a member 
of the family Solanaceae, which includes other psychoactive plants such 
as nightshade, belladonna, and tobacco. Datura contains several potent 
alkaloids, including scopolamine, which is a powerful deleriant. Scopol-
amine can induce powerful hallucinations, disorientation, paranoia, and 
the sensation of falling. Datura is dangerous even beyond these extreme 
effects, as the lethal toxic dose is only slightly more than the minimum 
effective dose. Datura species such as D. stramonium and D. meteloides 
grow wild throughout much of North America, and other species are 
common throughout the Old World (Emboden 1979: 65). Datura was 
used in a number of Native American cultures and was ingested in a va-
riety of ways, but infusions and smoking were the most common. Da-
tura use was especially prevalent among Southwestern, Californian, and 
Great Basin Native American tribes, usually used during vision quests 
(Emboden 1979: 80; Winter 2000b) or by shamans (Gamble et al. 2001: 
192). Use of Datura for these purposes extended into Mexico and was 
observed historically among the Huichols (Winter 2000c: 281) and the 
Aztecs (Winter 2000c: 298). Datura had other uses as well. Southwestern 
tribes such as the Hopis, Zunis, and Navajos used Datura meteloides as a 
ceremonial hallucinogen for healers to achieve a trancelike state in order 
to make diagnoses of illness, as a poison, or as a narcotic (Keur 1941: 12; 
Stevenson 1915; Vestal 1952; Whiting 1939). Eastern tribes such as the 
Iroquois and Algonquians also made use of Datura (Emboden 1979: 97; 
Herrick 1995: 200), though the use of Datura is poorly understood in 
eastern North America in comparison to the Southwest, Pacific Coast, 
and Mesoamerica.
 The prehistoric roots of the use of Datura are poorly understood 
throughout the Americas, and archaeobotanical evidence is scant. Infer-
ential evidence has been proposed based on certain stylistic attributes of 
vessels with spiked exteriors that are evocative of the fruit of the Datura 
plant (Litzinger 1981). There has been some archaeobotanical identifica-
tion of Datura among prehistoric farmers in the American Southwest 
(Yarnell 1959). The remains of a ceremonial structure at the Mississippian 
period BBB Motor site in Illinois contained pottery with charred Datura 
residues (Emerson 1989: 48–49; Wagner 2000: 196), indicating that the 
plant was used in ritual practices in late prehistoric chiefdom societies in 
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eastern North America. These roughly contemporary prehistoric occur-
rences of Datura use, widely separated by geography, attest to what was 
likely a widespread practice but one about which to date we have very 
little empirical data.
 A variety of research questions are evident for the study of Datura. 
Is the ceramic stylistic evidence for Datura use in North America sup-
ported by empirical data? Comparisons of archaeological contexts of 
Datura residues could determine whether the ceremonial context of use 
documented historically had prehistoric roots. Are only high-status ves-
sels associated with Datura, as was the case at the BBB Motor site, or was 
the use of Datura more widespread during and before the Mississippian 
period? This research question relates to the accessibility of altered states 
in prehistoric societies. Were they available to all members of a given 
culture, or were they monopolized by social elites or ritual specialists, 
such as priests and shamans? How was Datura ingested in prehistory: by 
infusion or by smoking or by both? Evidence of Datura on ceramic ves-
sels, as was the case for Mississippian sites, is evidence of an infusion, but 
the possible smoking of Datura cannot be ruled out without empirical 
evidence to the contrary. Currently, the earliest smoking pipes in North 
America predate the earliest chemical evidence of tobacco—could the 
possible pretobacco pipes have been used for Datura instead of tobacco? 
There is ethnohistoric evidence that Datura and tobacco were used in 
conjunction in some instances, possibly mixed together in an infusion 
(Winter 2000a: 3). Attention to direct analysis of ceramic residues or 
macrobotanical samples for Datura remains or alkaloids would help an-
swer these questions, but I am not aware of any such ongoing research.

Peyote

Peyote (Lophophora williamsii) is a spineless cactus native to desert re-
gions of northern Mexico and southern Texas (see figure 4.1). Peyote flesh 
contains substantial concentrations of phenethylamine alkaloids, most 
notably mescaline. Mescaline is a serotonergic hallucinogen (in that its 
effect comes from binding to specific serotonin receptors in the brain) 
similar in effect to LSD or psilocybin. Mescaline-induced hallucinations 
tend to be less extreme than true delusions (seeing or hearing something 
that is not real), featuring the perception of geometric or fractal imagery, 
the exaggeration of illumination or colors, or synesthetic combinations of 
sight and sound (Diaz 1996; Giannini and Slaby 1989).
 Much of what has been written about Native American peyote use 
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has focused on its historic role in the Native American Church and its 
resulting ambiguous legal status. Leaving modern concerns aside, eth-
nohistoric sources attest to the cultural significance of peyote to numer-
ous native societies in the Texas/northern Mexico region as early as the 
mid-1500s (Anderson 1996: 5). Seminal ethnographic research of peyote-
using cultures, notably the Huichol, was conducted by Carl Lumholtz 
(1900) at the turn of the twentieth century and Peter Furst, the great 
scholar of Native American intoxicants, in the 1960s (Furst 1972). Space 
prevents a detailed description of the nuances of Huichol peyote rituals, 
but they can generally be described as guided (as opposed to individual) 
vision quests.
 The archaeological challenges of recovering evidence of peyote use 
are substantial. Fleshy plants such as cacti are in general notorious for 
not preserving in archaeological contexts. The processing and inges-
tion of peyote do not intrinsically require specialized material culture. 
It is therefore hardly surprising that most of our evidence for prehistoric 
peyote use is indirect, in the form of ethnographic analogy or the inter-
pretation of rock art iconography. For example, various geometric forms 
featured in northern Mexican rock art have been interpreted in terms 
of similar motifs drawn on the faces of participants in Huichol peyote 
rituals (Mountjoy 1982: 118). That said, what direct evidence there is for 
prehistoric peyote marks it as among the earliest known intoxicants used 
by Native Americans. A dried preserved piece of peyote recovered from 
northern Mexico was dated to between AD 810 and 1070 (Bruhn et al. 
1978). Several cave or rock-shelter sites from Texas have yielded pre-
served peyote, with radiocarbon dates falling between 5000 and 5700 
BP, well prior to the advent of any horticultural practices in the region, or 
indeed, for most of North America. Analysis of the sample detected mes-
caline. This remarkable discovery is currently one of the oldest examples 
of preserved intoxicant plants in North America (Bruhn et al. 2002; De 
Smet and Bruhn 2003; El-Seedi et al. 2005; Terry et al. 2006).

tobacco

Tobacco is the generic name for several species of the genus Nicotiana 
(figure 4.1). Many of these species grow within North America, though 
the species most commonly used in North America, Nicotiana rustica, is 
of South American origin (Pearsall 1992). Nicotiana species are defined 
by their high concentration of the alkaloid nicotine, and N. rustica has 
one of the highest nicotine contents of any species. Nicotine functions 



Prehistoric Intoxicants of North America   ·   121

by binding to nicotinic acetylcholine receptors, causing increased heart 
rate, vasoconstriction, and increased alertness. In sufficient doses, nico-
tine can have hallucinogenic effects equivalent to indole alkaloids such as 
ibogaine and harmaline (Joniger and Dobkin de Rios 1973, 1976). Over-
dose can lead to convulsions and death. Early archaeobotanical evidence 
for tobacco is scanty. The oldest known dates for tobacco are from the 
northern coast of Peru, with dates ranging between 2500 and 1800 BC 
(Pearsall 1992: 178).
 Tobacco seeds from the American Southwest have been recovered 
from contexts as early as 1000 BC (Bohrer 2004; Winter 2004). The 
earliest known Nicotiana species tobacco seeds recovered from eastern 
North America come from the central Mississippi Valley between AD 
100 and 200 (Asch 1994: 45; Haberman 1984: 271; Wagner 2000; Winter 
2000a). Early dates for the rest of Eastern North America fall between 
AD 400 and 800 (Asch and Asch 1985: 196; Haberman 1984: 272–73; 
Wagner 1998: 840). These data leave a sizeable temporal gap between 
the archaeobotanical evidence for tobacco and the archaeological evi-
dence of smoking pipes in eastern North America. The earliest known 
tobacco pipes in eastern North America date to the Late Archaic period, 
more than a thousand years prior to the earliest known archaeobotanical 
evidence.
 My past research has demonstrated that nicotine can be extracted 
from organic residues and detected using gas chromatography/mass 
spectroscopy. This research builds upon foundational research con-
ducted on a range of tobacco discoveries using chemical analysis. Bruhn 
and colleagues (1976) identified nicotine using mass fragmentography in 
a collection of Bolivian material believed to be associated with a shaman’s 
burial dating to approximately AD 400. Also, Basketmaker III associated 
pipes (ca. AD 700) were found to contain nicotine and nicotinic acid us-
ing chromatography (Johnson et al. 1959; Jones and Morris 1960).
 In my own research, five pipes, including specimens from Adena sites 
in the Ohio Valley in Ohio and Pennsylvania, and a Middlesex cemetery 
site in Vermont, all dating to between 500 and 300 BC, were tested. These 
are some of the oldest smoking pipes in eastern North America (though 
they do postdate the oldest pipes of the Late Archaic period). Nicotine 
or characteristic nicotine degradation products—principally anabasine—
were successfully detected in three pipes, indicating that they were used 
to smoke a species of tobacco, most likely Nicotiana rustica (Rafferty 
2002, 2006; Rafferty et al. 2012). The chemical results from two pipes 
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from Pennsylvania were suggestive of nicotine but not conclusive. These 
results extended the known chronology of tobacco by several centuries, 
though clearly more work is required. Other researchers are investigat-
ing the prehistory of tobacco smoking through direct analysis of residues 
(Tushingham et al. 2010).

Native American Alcohol?

Based on the examples of Ilex, Datura, peyote, and tobacco, we can say 
with confidence that the Native American prehistoric use of intoxicants is 
extensive geographically and has significant temporal depth. We can also 
see that we are barely scraping the surface of the phenomenon based on 
research conducted so far. The four plants I have discussed are prominent 
in Native American lifeways, but the list is not exhaustive. Other plants, 
such as the mescal bean (Calia secundiflora), need to be considered as 
well in any comprehensive analysis. C. secundiflora may have been used 
as an intoxicant, but its principal alkaloid, cytosine, causes only mild in-
toxication and is highly poisonous and unpleasant to ingest, if not fatal. 
Conventional wisdom is that mescal beans were eventually supplanted by 
peyote, but given the significant confusion of common names of plants in 
the region, native use of this species is poorly documented and requires 
additional confirmation.
 There is much to learn about the substances discussed here. My sus-
picion is that as archaeologists look more actively for evidence of intoxi-
cants, the data will become more geographically extensive and radiocar-
bon dates for intoxicant species will be pushed back to the earliest days 
of human presence in the Americas. This does not approach the issue 
that is, to me at least, the most intriguing question of all—the lack of 
North American evidence of the most common intoxicant in the rest of 
the world: alcohol.
 The lack of North American evidence for fermentation has been sum-
marized in a recent article: “The greatest mystery to an archaeologist is 
the absence of any prehistoric native alcoholic drink . . . north of Mexico” 
(White and Weinstein 2008: 254). This is a slight overstatement, as in fact 
there is evidence of the use of fermented corn beverages in the Ameri-
can Southwest (Borek et al. 2008) and wines of various berries along the 
Pacific Northwest coast (McGovern 2009: 227). These are isolated ex-
amples, and the southwestern cases are more appropriately viewed as 
the northernmost extension of a Mesoamerican tradition than as an in-
digenous North American practice. North and east of Arizona, evidence 
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of fermentation is absent. This is indeed a puzzling phenomenon with no 
clear explanation.
 Explanations that have been proposed for the absence of fermented 
beverages in North America lack plausibility. A possible absence of suit-
able environmental microorganisms for fermentation would not likely 
be continental in scale. I have heard anecdotes of northeastern Native 
American populations ingesting fermented maple sap, indicating both 
the chemical possibility of alcohol and native awareness of the process, 
but my literature reviews have not found any corroboration. The pre-
dominance of tobacco as the “intoxicant of choice” is a possible factor 
(McGovern 2009: 228), yet the use of numerous types of alcoholic drinks 
in Mesoamerica and South America (fermented corn primarily, as well as 
other beverages such as fermented agave) alongside tobacco undermines 
this explanation. The relatively late date of the adoption of maize agricul-
ture in much of North America also lacks sufficient explanatory power, 
as evidence from Mesoamerica points to fermentation being one of the 
first practices associated with maize domestication, if not the original 
cause of domestication in the first place (Smalley and Blake 2003). The 
most plausible explanation I have come across was proposed by McGov-
ern (2009: 229), who noted that northwestern Asia, the predominant 
source area of native North Americans, is itself lacking in fermentable 
substances. Thus, Native American ancestral populations had lost the 
tradition of fermentation (resorting instead to hallucinogens such as the 
fly-agaric mushroom) and only rediscovered the practice in Mexico and 
South America millennia later. Shedding additional light on this uniquely 
North American trend in intoxicant use would be a significant contribu-
tion to the field.
 In conclusion, it is clear that prehistoric North Americans were no 
different from any other human population in terms of innate desires for 
intoxication. A variety of direct and indirect evidence supports this claim. 
There is, however, a fascinating regional twist, with a range of indigenous 
plants having local significance, a foreign cultigen (tobacco) achieving a 
pancontinental dominance, and the most popular intoxicant in the rest of 
the world, alcohol, having almost no presence at all. Scholarly attention 
has only relatively recently been directed to the issue in any meaningful 
way, much data is left to uncover, and many questions still need to be an-
swered. Future prospects are bright, however. Residue analysis research 
is a rapidly expanding field. More and more artifacts are being investi-
gated every year. The accuracy and precision of instruments are improv-
ing. Biomarker and lipid profiles for numerous plants—edible, medicinal, 
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and intoxicant—are being isolated and published. As the chapters in this 
volume attest, the study of prehistoric intoxicants is a field finally coming 
into its own.
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Pipes, Cups, Platform Mounds, and 

Mortuary Ritual in the Lake Okeechobee 
Basin of South Florida

victor d. thoMPson and thoMas J. Pluckhahn

Archaeologists have explored the role of psychoactive substances and 
other stimulants throughout the ancient world using a host of theoreti-
cal perspectives and analytical techniques. These studies range from the 
identification of plant or animal remains (e.g., Davis and Weil 1992; Mer-
lin 2003) to the documentation of specific uses (e.g., Glass-Coffin 2010) 
and the discussion of the role that such activities played in the lives of 
individuals (e.g., shamans [see VanPool 2009]) and within larger social 
contexts. In this chapter, we consider the intersections between commu-
nity, individual, place, and animate material culture in the production of 
altered states of consciousness. Specifically, we propose that to under-
stand the role that such ritually related activities have for a given com-
munity, they must be contextualized and understood from a perspective 
that accounts for both the materiality and the history of such actions (see 
Howey and O’Shea 2006 for a similar approach).
 In order to take the holistic approach that we advocate, we adopt a 
theoretical perspective that is at its base a form of historical processual-
ism (Pauketat 2001a, 2001b). The specific aspect of this perspective that 
we find the most compelling is that the focus of archaeological ques-
tions centers on “what people did and how they negotiated their views 
of others and of their own pasts” (Pauketat 2001a: 73). We consider this 
in the context of not just the relationships such people have with other 
individuals but also how histories and traditions are made and remade 
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though interactions with and beliefs regarding the animate nature of ma-
terial culture (i.e., an animic ontology; for a discussion see Skousen and 
Buchanan 2015). We argue that such a perspective is essential if we are to 
consider the role that psychoactive substances played in ancient societ-
ies. Methodologically, this requires that we not only document the use of 
such substances but also consider how altered states were materialized 
through practices and created alternative identities, as well as how such 
actions contributed to history-making in communities.
 Here, we apply our approach to the archaeological site of Fort Cen-
ter in the Lake Okeechobee basin of south Florida. The site is a large 
earthwork complex located on the western edge of the lake along Fish-
eating Creek; it contains over twenty-four earthworks covering an area 
1.5 kilometer long by 1 kilometer wide (Thompson and Pluckhahn 2012) 
(figure 5.1). The occupation of the site spans a considerable amount of 
time, from circa 800 BC, when people constructed the first earthworks 
at the site, to the sixteenth century, when the resident community was 
likely a tributary of the Calusa polity. Early research suggested that the 
occupants of Fort Center practiced intensive maize agriculture (Sears and 
Sears 1976; Sears 1982). The early view of the occupants of Fort Center 
as maize-based agriculturalists biased the interpretation of some of the 
features at the site, resulting in the assertion that many of the earthworks 
were a form of water-management technology, based on similarities with 
South American sites (Sears 1982). New research now indicates that the 
subsistence base was primarily fishing, hunting, and gathering of the pro-
ductive wetland environments that surround the site (Hale 1984; Johnson 
1990, 1991; Morris 2012; Thompson and Pluckhahn 2014; Thompson et 
al. 2013). Interpretations of these features, in light of new information 
on Fort Center subsistence practices, now describe these features as in-
timately intertwined with the construction of long-term ritualized land-
scapes that referenced the local ecology of the region (Thompson and 
Pluckhahn 2012). 

Fort Center’s Mound-Pond Complex

As Fort Center is a large and complicated archaeological landscape, we 
focus primarily on one part of the site, the mound-pond complex. Later 
in the discussion, we consider this suite of features within the larger con-
text and overall history of Fort Center. The mound-pond complex is per-
haps the most famous section of the site. Excavated in the 1960s and 
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early 1970s, two platform mounds (Mound A and Mound B), an artifi-
cially constructed pond, and a low earthen berm partially encircling the 
mounds constitute the complex (Sears 1982: 145) (figure 5.2). 
 The earliest date from the complex, 800–540 cal BC (2σ), comes from 
Mound B. While there are semi-fiber-tempered ceramics from the com-
plex that corroborate early use during this time, the vast majority of the 
occupation, based on both ceramics and radiocarbon dates, suggests 
intensive use of the complex during later time periods (Thompson and 
Pluckhahn 2012: 59). In this chapter, we focus on the time frame up to 
cal AD 650, as this appears to be the point at which all the features in the 
complex were functioning as a whole (i.e., Early Woodland and Middle 
Woodland).
 The two mounds are juxtaposed across the pond, with the irregularly 
shaped Mound A at 1 meter tall and the conical, truncated, flat-topped 
Mound B standing over 5.5 meters tall (Pluckhahn and Thompson 2012; 
Thompson and Pluckhahn 2012: 57). Sears’s (1982: 174–75) excavation of 
large sections of both of these mounds identified posts associated with 
structures and the presumed domestic midden.
 The pond is perhaps the most fascinating feature at the site. It is roughly 
circular and around 30 meters in diameter. Sears’s (1982) excavations in 
the pond produced hundreds of wooden artifacts and burial remains. He 
hypothesized that at one point some type of wooden platform or struc-
ture stood over the pond where burials were placed. This structure then 
eventually burned and fell into the pond, preserving many of the wood 
carvings that he speculates were attached to this structure (Sears 1982). 
There is some debate as to whether this interpretation is correct. Wheeler 
(1996: 95–97) suggests that, based on the amount of wood and where 
it was recovered, there was no mortuary platform, but rather the effigy 
carvings were placed in other areas of the site before being interred with 
burials. In either case, people living in the mound-pond complex were 
interacting with the dead as well as a variety of other ceremonial artifacts.
 In total, Sears recovered over 300 individuals from his excavations in 
the mound-pond complex. The pond contained around 150 individuals, 
which are the best-preserved skeletal remains from the site. Skeletal re-
mains included both sexes. Most were adults aged twenty-one to fifty-
five, with few subadults and elderly individuals (Miller-Shaivitz and Iscan 
1991: 143). Relevant to our study is the finding of pseudopathological con-
ditions on some (n = 8) of the long bones (i.e., humerus, radius, femur, 
and two tibiae), which Miller-Shaivitz and Iscan (1991: 143) attributed to 
maceration.
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 The occupational midden on the mounds and possible evidence of 
maceration of individuals is consistent with Sears’s (1982: 175) interpreta-
tion that the mound-pond complex served as the living area for ceremo-
nial specialists involved in mortuary rituals. He likens the individuals par-
ticipating in such activities to the Buzzard Men of the historic Choctaws 
(Sears 1982: 175). In addition, many other historic groups of the Ameri-
can Southeast customarily placed bodies on wooden platforms (Hudson 
1976: 334–35), which is similar to Sears’s interpretations. However, it is 
still possible that there was not a platform as Wheeler suggests, which 
would be consistent with Woodland period mound-top posts (Knight 
2001; Pluckhahn 2003). We essentially agree with Sears in general that 
the mound-pond complex served not only as a place of the dead but also 
as the living space of those who handled and directed mortuary rituals, 
and as such they may have been accorded higher or special status within 
the greater community (Sears 1982; Thompson and Pluckhahn 2012). 
We are, of course, uncertain of exactly who these people were or what 
role they played in the larger society. And it may be impossible to know 
whether these individuals were full- or part-time specialists, a group of 
initiated males (e.g., men’s house [see Milanich 1998]), or something akin 
to the Buzzard Men as Sears proposed. Regardless, the interpretation 
that certain people enacted activities associated with both spiritual and 
everyday life leads us to our central question of this chapter: how did 
these individuals perform and negotiate their roles in the community, 
and to what extent did they create history? To address this question, we 
must explore what activities were engaged in and how these people’s ma-
terial entanglements set them apart from the rest of community. In other 
words, how was difference enacted or performed in terms of their rela-
tionships with other agents (e.g., material culture) in their lived world?

Evidence for Altered States

One of the key activities that separate ritual specialists or other select 
individuals primarily engaged in ritual (e.g., shamans, priests, initiated 
males or females) from other members of society is their ingestion and 
use of substances that produce altered states of consciousness (e.g., Van-
Pool 2003: 700). For Native American societies of the American South-
east, the two substances that could be included in this category are the 
Black Drink, known as yaupon (Ilex vomitoria), and tobacco (Nicotiana 
rustica) smoking, the latter being a mild hallucinogen (Siegel et al. 1977). 
Ethnohistoric accounts indicate that these substances were not limited 
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to priests and other ritual specialists during the historic period in the 
American Southeast.
 Tobacco seeds dating to as early as AD 160 ± 80 have been recovered 
(Haberman 1984: 271; Rafferty 2008: 279); however, recent chemical 
analysis of pipes in the Eastern Woodlands by Rafferty (2006: 453) sug-
gests that the substance may have been in use as early as circa 300 BC. 
While there is no direct evidence in the paleobotanical record of tobacco, 
the mound-pond complex has a high frequency of pipes and pipe frag-
ments (figure 5.3). In fact, the distribution of smoking pipes seems to be 
restricted to this area of the site, suggesting that this activity was primar-
ily associated with either the ceremonial specialists or mortuary rituals 
conducted by initiated males (Milanich 1998; Sears 1982). Tobacco is the 
most likely substance used in these pipes, as all of these date primarily to 
Sears’s Period II for the site, which coincides with the Middle Woodland 
period, the point at which tobacco use became widespread (Riley et al. 
1990: 529). 
 The recovery of lime processing residue in the mound-pond complex 
is also perhaps related to the smoking of tobacco. The addition of lime to 
tobacco increases the hallucinogenic effects of the plant (VanPool 2003: 
700; Wilbert 1987: 18). Sears (1982: 187–88) suggested that the lime was 
used to process maize; however, because our new research shows that 
maize played little to no role at the site (Thompson et al. 2013), this in-
terpretation seems no longer valid. An alternative function of lime pro-
duction could be for its use in the packing of tobacco pipes. Using eth-
nohistoric evidence, Marcus and Flannery (1996: 87) have suggested that 
lime was used in this way at Formative period sites in Mexico. Similarly, 
Pluckhahn and colleagues (2006: 277) have suggested a comparable use 
for limestone found in association with small-scale feasting at Kolomoki, 
a large Middle Woodland site contemporary with Fort Center.
 Black Drink is the other key ceremonial substance for which evidence 
has been found at Fort Center. Recent microbotanical analysis of deposits 
dating to the Belle Glade I period (ca. 900 BC to AD 200) identified holly 
(Ilex sp.) pollen (Thompson et al. 2013). While not identifiable to species, 
this pollen may be Ilex vomitoria, commonly called yaupon holly, which 
is indigenous to Florida and was used by the Calusas in ceremonies (Aus-
tin 2006: 412). Future research will use residue analysis to examine this 
in more detail (see Reber and Kerr 2012 for a method to identify Black 
Drink). This plant was the key ingredient in making the Black Drink, 
a highly caffeinated tea used in ceremonies throughout the American 
Southeast (Hudson 1976, 1979). The physiological effects of ingesting 
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Figure 5.3. Some of the pipes recovered from the mound-pond complex. (Photograph 
courtesy of the Florida Museum of Natural History.)

massive quantities of this stimulant included clearer thought and sharp-
ening of reaction time, among others (Hudson 1976: 228). On occasion, 
the Black Drink would be used as an emetic, and individuals would vomit 
or purge after ingesting large quantities of the liquid (Hudson 1976: 228). 
Often, consumption of the Black Drink would be accompanied by the 
smoking of tobacco (Fairbanks 1979; Hudson 1976: 228).
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Figure 5.4. Some of the shell tools recovered from the mound-pond complex. (Photo-
graph courtesy of the Florida Museum of Natural History.)

 In coastal areas, Native Americans prepared the Black Drink in large 
pots and often drank the liquid from gastropod marine shell cups/dip-
pers/vessels (e.g., Busycon carica, Sinistrofulgur perversum [formerly 
known as Busycon sinistrum], Triplofusus giganteus [formerly known as 
Pleuroploca gigantea]), which were often traded to interior groups for the 



Pipes, Cups, Platform Mounds, and Mortuary Ritual in the Lake Okeechobee Basin   ·   137

same use (Fairbanks 1979; Marquardt and Kozuch 2016; Milanich 1979, 
1994; Thompson and Worth 2011). Production of these cups involves re-
moval of the columella and possible smoothing of the lip areas (for an 
explanation of production, see Marquardt 1992: 216).
 Most of the shell vessels at Fort Center were produced from Sinistrof-
ulgur perversum (lightning whelk), and the vast majority of shell artifacts/
fragments in general (n = 441) come from the mound-pond complex (fig-
ure 5.4). Many of the vessels appear throughout the mounds; some are 
associated with specific individuals. One adult burial contained a frag-
ment of an infant’s cranium, seven lighting whelk dippers, and Venus 
clam shells, among other burial artifacts (Sears 1982: 157). We argue that 
these shells would have been used in rituals, including those associated 
with mortuary rites. Some of these shells exhibit “kill holes,” indicating 
their ritual transformation before being interred in the mounds. We ex-
pand on this point later in our discussion. Finally, it is worth noting that 
Fort Center is around 100 kilometers from the coast, and any shell found 
at the site is the product of either trade or direct procurement and thus 
can be considered exotic. 
 The combined consumption of the Black Drink and tobacco, as well 
as the cultural practices we describe below, likely produced significant 
altered states of consciousness. Physical activities were often associated 
with the consumption of these substances among the Calusas. In one his-
toric account, the men ate only berries, drank cassina (the Black Drink), 
and ran races for days, to the point of fatigue, at which point they were 
said to experience “death and rebirth” (Marquardt 1988: 172). As Mar-
quardt (1988: 172) states, “Such exhaustion and ingestion of stimulants 
would quite likely cause hallucinations and out of body experiences.” 
While we do not know whether such activities accompanied rituals at 
Fort Center, it is useful to consider what other activities might have en-
hanced the effects of these two substances.

Place and Materiality in Altered States

Beyond the mere ingestion of stimulants, as we outline above for Fort 
Center, we argue that place and everyday action and interaction with vari-
ous aspects of material culture also play a part in the creation of identity 
for ritual specialists (see Jordan 2001). In such cases, material culture, 
ranging from sacred bundles to artifacts used in daily life, is important 
regarding the construction and reproduction of social relations from an 
agent-center perspective (see Dornan 2002; Giddens 1984; Hodder 1982). 
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As Inomata and Coben explain (2006: 13), there is a spectrum of perfor-
mances that range from highly formalized behaviors (e.g., mortuary ritu-
als) to everyday actions, which also work as “forms of human interactions 
and self-presentations.” Thus, to understand how these ritual specialists 
performed identities and created histories, we must consider them within 
a broader social context that includes daily life (e.g., Jordan 2001; see also 
the discussion in Skousen and Buchanan 2015), as well as how such ac-
tions articulate within larger community histories. For Fort Center, this 
means considering the suite of artifacts and the structure of the architec-
ture of the mound complex itself relative to the rest of the site.
 As we have already pointed out, one of the characteristics that set the 
mound-pond complex apart from the rest of the site is its high frequency 
of smoking pipe fragments and shell vessels/cups/dippers. We argue that 
ritual specialists and perhaps some other members of the community 
consumed substances from these artifacts during ceremonies. Further, we 
suggest that, given the restricted distribution of these over the site, most 
of these types of activities took place within the mound-pond complex 
itself. If this interpretation is correct, then this would literally offset the 
individuals who resided on the mounds from the rest of the community 
during such times. The spatial separation of the mound-pond complex 
from the middens would have augmented the isolation of the residents of 
this feature, as would the circular embankment that defines the complex 
(Sears 1982: 145–48). Also highlighting the distinctive character of the 
mound-pond complex was the setting; Sears (1982: 163) characterized the 
pond itself as “scummy, green, evil-smelling.” While this characterization 
may not be entirely applicable to the pond as it existed during the period 
under discussion, there can be little doubt that the decomposing bod-
ies would have lent this area—and perhaps by extension its residents—a 
distinctive aura. However, beyond this we argue that such persons would 
have been viewed as “special” or “different” by the community at large be-
cause of their proximity to the dead and other mortuary-related artifacts 
(e.g., wood carvings) as they moved about their daily lives. Thus, every 
action in the lives of such people was in part a performance of difference, 
some consciously enacted and others unconsciously performed.
 In addition to possible macerating of the dead and other mortuary-re-
lated activities, the individuals who occupied the mound-pond complex 
also may have been responsible for many of the effigy carvings associated 
with the pond burials. Steinen (1982: 90–91) suggests that shark teeth, a 
large number of which were recovered from the mound-pond complex, 
were used in a specialized tool kit related to wood carving—specifically, 



Pipes, Cups, Platform Mounds, and Mortuary Ritual in the Lake Okeechobee Basin   ·   139

the numerous effigy carvings recovered from the pond. New microwear 
analysis by Keller and Thompson (2013) corroborates the idea that shark 
teeth were indeed used in this fashion. However, they argue that wood-
working with shark teeth was not restricted to ritual carvings and likely 
occurred beyond the boundaries of the mound-pond complex, possibly 
for the production of utilitarian objects such as wooden bowls (Keller and 
Thompson 2013). Regardless of whether or not the individuals were the 
carvers of the effigies, they most likely handled them at some point. They 
also resided near the effigies, whether Sears’s interpretation regarding 
their attachment to a platform is correct or they were inset in the pond 
and remained above the water level, later to be interred.
 Sears (1982: 42–58) divides the wooden effigies into three categories: 
“large birds and beasts, two legged animals, and tenoned birds” (figure 
5.5). Some of these carvings are of considerable size, standing over 3 me-
ters tall, and could have been used as structural supports or freestanding 
effigies in the pond. Other effigies are much smaller, measuring up to 0.5 
meters long. Some of these more diminutive effigies had tenons for sock-
ets and were designed to be removed on occasion, possibly for certain 
ceremonies or rituals (Sears 1982; Purdy 1991: 91). It is also quite possible 
that some of these effigies were painted. Wooden artifacts recovered from 
other south Florida sites have traces of pigments on them (Purdy 1991). 
The recovery of pigment from the complex suggests that the occupants 
may have been involved in this process (Sears 1982: 48).
 Many of the effigies are naturalistic representations of animals that 
were present in south Florida at the time Native Americans occupied 
Fort Center. Some of the more obvious animals include raptorial birds 
of prey (e.g., falcon, eagle, osprey, owl), otters, bears, and large cats (e.g., 
Florida panther, bobcat), as well as other birds (Sears 1982). These animal 
representations are interpreted by Widmer (1989: 173) to represent an 
“emphasis on rituals or ceremonies either derived from or pertaining to 
supernatural relationships with animals composing or found in the sub-
sistence base.” While this certainly could be the case for some of the ani-
mals portrayed in wood at Fort Center, we are less certain of this for the 
ones that represent apex predators, such as the large cats (i.e., panthers) 
(figure 5.6). 
 Recently, Wheeler (2011) examined the role of panthers (Puma con-
color couguar) among the peoples of Florida. He states that panthers were 
probably rarely eaten and had little correlation with social rank (Wheeler 
2011: 151). In contrast, he suggests that there is some evidence connect-
ing panthers with shamanic practices (Wheeler 2011: 151). In at least two 



Figure 5.5. Examples of the carved wooden effigies recovered from the mortuary pond. 
(Photograph courtesy of the Florida Museum of Natural History.)
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cases, there are wooden effigies at other contemporaneous sites in Florida 
that represent the transformation of human to cat or vice versa (i.e., the 
Key Marco cat and the Padgett figure from Palm Hammock) (Wheeler 
2011). While none of the large cat figures from Fort Center represents 
such transformations, we nevertheless argue that their presence most 
likely parallels beliefs held about the animal that south Florida peoples 
held in common, such as an association with the supernatural world.
 Our final points regarding the production of difference of individuals 
who occupied the mound-pond complex is directly related to the place 
itself. At the height of its use, the mound-pond complex would have been 
near or at the center of the site, thus serving as a possible axis mundi. 
Certainly, the juxtaposition of architectural features of mounds (possibly 
representing the upper world), the pond (possibly representing the un-
derworld), and evidence of domestic occupation (representing the world 
of people) has not been lost on researchers (Pluckhahn and Thompson 
2013; Steinen 2007). The inhabitants of Fort Center also might have 
viewed the mound-pond complex and the people who inhabited the lo-
cation as potentially dangerous. Hall (1976) argues that the platform over 
the pond and many other circular berms and ditches at Fort Center were 
constructed as barriers for the dead. If this is the case, then those who 
resided with the dead would have been viewed similarly. While we might 
never know exactly how the occupants viewed this complex, we argue 
that the key attributes of these features and their position together would 

Figure 5.6. Example of one of the carved feline effigies from the mortuary pond.  
(Photograph courtesy of the Florida Museum of Natural History.)
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have been meaningfully constituted and intentional in terms of insiders 
and outsiders.

Performing Histories of Difference

The example from Fort Center provides us with a case study suggesting, 
for at least some societies, that altered states require more than simply the 
ingestion of stimulants and other substances. In this chapter, we docu-
ment a suite of material culture that ranges from the artifacts necessary to 
ingest such substances (e.g., pipes, cups) to those that were instrumental 
in the context of such activities (e.g., wood carvings, mounded architec-
ture, burial pond). We argue that to understand the role of the individuals 
who took part in such activities, we must contextualize them within a 
large social and material realm that includes not only actions and mate-
rial culture as active agents related to rituals but also how these aspects 
related to the daily life of the people who took part in such activities.
 In this chapter, we focus on the individuals who occupied the mound-
pond complex and recognize that this part of Fort Center had a long his-
tory. We argue that part of the tradition of occupying this particular space 
was enacting difference, not only for the individuals but also for the place 
itself (i.e., the mound-pond complex). Thus, the enactment of difference 
included reference to the past in the present (Pauketat 2001b: 2). We 
suggest that part of the way in which individuals did this was by dwelling 
within mortuary spaces, which included a suite of relationships—not only 
with other people but also with animals, ancestors, places, objects, and so 
forth. Such relationships were likely informed by a kind of animic ontol-
ogy, which views identity as webs of various pathways rather than a single 
bounded individual (e.g., Bird-David 1999; Ingold 2006; for a discussion 
of this for the Green River, see Moore and Thompson 2012).
 We also suggest that individuals within the mound-pond complex 
referenced these various relational pathways in terms of actions associ-
ated with rituals as well as in their day-to-day lives. The consumption 
of psychoactive substances not only created a means for individuals to 
interact with supernatural entities but also reinforced relationships with 
people who could not partake in such journeys. Relationships were also 
performed through their interaction with ritual-related material culture, 
not only during such times but also during daily activities. Further, the 
use of nonlocal materials in both mortuary rituals (i.e., shell cup/vessel/
dipper) and everyday tools (i.e., shell hammers, shark teeth) would have 
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also reinforced aspects of difference and cited the larger geographic and 
spiritual pathways and webs that defined the occupants of the mound-
pond complex in the community, in history, and in the universe.
 We view the relationships that people had with such objects not simply 
as people reacting to material culture or using material culture to as-
sert identity. Instead, we argue that the material culture associated with 
mortuary ritual and the daily life of the people who occupied the mound-
pond complex functioned as active agents within the network of interac-
tion webs that were part of ritual practices at Fort Center. Thus, the shell 
cup with a “kill hole” (see figure 5.4) present was just as much an actor, 
possessing a kind of personhood (sensu VanPool and Newsome 2012), 
in mortuary rituals as were human actors. Like humans, such artifacts 
required transformation (i.e., puncturing the bottom) before they could 
travel to the world of the dead (see VanPool and Newsome 2012 for a 
comparable example regarding pots in the American Southwest).
 Similarly, the effigy carvings could also be considered through the lens 
of animism. Given the ubiquity of wood carvings found throughout south 
Florida and their documented role in rituals and in ceremonial architec-
ture, it is likely that these materials played more than a passive role in 
these societies. And any consideration of the role of ritual must include 
the notion that such items were also active participants in such rituals. As 
VanPool and Newsome (2012: 259) state, we cannot model such world-
views if “the spiritual essence of a significant number of social entities 
framed within it is denied or ignored.” We take this statement to be an 
imperative part of our analysis. We suggest that part of the way in which 
humans interacted with the sprits that inhabited the effigies, cups, and 
pipes was through entering altered states. By entering such states, indi-
viduals were able to access not only the spirits but also the histories that 
they have to tell or were a part of. Thus, by engaging with such beings, 
individuals are able to reinforce tradition (sensu Pauketat 2001a, 2001b) 
within society.
 In conclusion, a perspective that incorporates material culture as ac-
tive agents, place, self, and society aids us in considering the histories 
that such individuals constructed for themselves, as well as how they may 
have been viewed by the community at large. The constant enactment 
of difference and the citation of such individuals’ larger web of relation-
ships with both the dead and the spirits that inhabited the material world 
would have been something that not only occupied the minds of the peo-
ple performing such actions and interacting with such beings but also was 
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considered by the community at large. Thus, even when such individuals 
were not engaging in the ingestion of stimulants and contacting the an-
cestors, spirits, or the like, their daily lives—by virtue of dwelling in such 
spaces surrounded by the dead and ritualized animate material culture—
would have been a constant reminder of the fact that such people were 
always between worlds in a state of permanent liminality.
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6
Power From, Power To, Power Over?
Ritual Drug-Taking and the Social Context of Power  

among the Indigenous People of the Caribbean

Quetta kaye

Could control of drugs (psychoactive substances) used in ritual contexts 
in the pre-Columbian Caribbean have led to the acquisition of power? 
And, if so, by whom, what kinds of power were involved, and for what 
purposes? In this chapter, I examine ritual drug use as part of the dynam-
ics of power and power relations using archaeology and ethnohistory to 
contextualize the deployment of drugs and the material culture of drug 
use.
 By utilizing different bodies of evidence, I address empowerment as 
manifested in material culture and look at how representational objects 
and ritual drug-taking were used to elicit meaning. This relationship 
between material objects and ritual is explored as the possible basis of 
empowerment of the political-religious leadership of the prehistoric and 
protohistoric people of the Caribbean.
 The idea of power to provide a way in which an examination of drug-
related artifacts, mainly collected over the centuries as “art,” could be 
viewed in a social context also allows for the question to be asked—if 
not answered yet—whether the acquired knowledge or power accrued 
to an individual, as part of society, or to his/her social role. Power can 
be generally conceived either as the intentional capacity of individuals to 
realize their objectives or as a structural feature of social systems in which 
definitions of power are associated with either forceful control or struc-
turally determined class relations (Hodder 1984; Miller and Tilley 1984). 
And did the artifact itself—through style or form, or material or size, or 
decoration or distribution, or by any other perspective—provide part of 
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the answer, in which case it could also tell us about social complexity in 
the Caribbean? There are three ways in which to study the ritual process 
to consider how trends in artifactual use and distribution could reflect 
the dynamics of power and empowerment. These include agency and 
personal empowerment, group or communal power, and social power. 
Given the ritual process as a state of transition, the use of psychoactive 
substances to induce altered states, and thereby provide access to the su-
pernatural (and the fact that the person engaging with the supernatural 
is often playing a role), suggests that these are the three kinds of power 
at stake: (1) empowerment as a device for accruing personal power, in 
which a human uses drugs to access the supernatural or to see things that 
widens his or her understanding and knowledge; (2) group power or com-
munal power, in which the individual experience is similar but knowl-
edge gets harnessed by the community; and (3) social power, in which 
certain individuals, either aspiring to leadership or already in leadership 
positions, aspire to accrue power to legitimize their position or even to 
increase the power wielded with respect to the rest of the social group. 
This latter might be especially significant at times of conflict or instability 
(Flannery 1976; Parsons 1991: 423–25).
 As ethnographic research has shown (Helms 1979: 119), power was 
gained from the use of psychoactive substances by contact with the spirit 
world and the subsequent acquisition of knowledge. But two other dis-
tinctions are revealed in the analysis of power: “power to,” as a positive 
concept of empowerment to do things that need not involve other people; 
and “power over,” which, linked to social control, at a general level indi-
cates the concept of power as a modifying or transforming agent that 
enables people to alter the conditions of their existence or outcomes of 
specific situations (Barfield 1997: 373–75; Bowie 2000: 57; Miller and 
Tilley 1984: 5). Generally, but not solely, viewed as a function of the eco-
nomic, “power over” implicitly requires a relationship with other people, 
implying power differentials. In technologically simple and small-scale 
societies, this power could be a factor in, for example, access to rituals. 
But in more complex societies, it could include access to food and other 
resources such as materials for tools as well as threats of violence and 
exclusion whereby certain classes of people are restricted owing to their 
lack of power (Miller and Tilley 1984: 5).
 The following sections focus on the background of the indigenous peo-
ples of the Caribbean islands, followed by an examination of the ritual use 
of psychoactive substances, the related material culture, and the social 
context of power.
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The Caribbean

The Caribbean area (figure 6.1) is generally divided between the smaller, 
largely volcanic islands in the south, the Lesser Antilles, and the larger 
islands in the north, those “discovered” by Columbus in 1492, the Greater 
Antilles, a geographical rather than a political or ethnic division. 
 The origins and migration of Early Ceramic Age Amerindian popula-
tions to the Caribbean, defined as circa 500 BC–AD 650 (Rouse 1992), 
and the order in which the islands were settled are subjects of much de-
bate at the present time. But archaeological evidence indicates that circa 
500 BC peoples known as the Saladoid (named from the type site of Sal-
adero on the Orinoco River in Venezuela) migrated to the islands, bring-
ing various cultural behaviors with them. These early groups functioned 
at the level of a complex tribe (Versteeg and Schinkel 1992: 201): that is, 
“cultures which conduct communal activities have status variation, but 
no centralised authority” (Siegel 1989: 202).

Figure 6.1. Map of the Caribbean. (Map by Scott M. Fitzpatrick.)
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 In contrast with this designation for the Early Ceramic Age, many 
archaeologists suggest that the society of the Late period Taino of the 
Greater Antilles (ca. AD 1000–1492—the people whom Columbus en-
countered) was hierarchically organized, with paramount and local 
chiefs, or caciques, at the apex of political-religious power, although it 
has been suggested that the Spaniards used the term cacique (“chief”) 
quite loosely, referring to anyone they saw as in a position of authority 
(Keegan and Maclachan 1989: 626). But recent research acknowledges 
that levels of sociopolitical development were not the same on all islands. 
If chiefs existed, none had achieved political control, direct or indirect, 
over an entire island, let alone additional islands (Cassa 1990; Keegan 
1992; Rouse 1992; Veloz Maggiolo 1997; Wilson 1997a, 1997b).
 However, processes associated with social complexity have been iden-
tified in the archaeological record in the Caribbean which would indicate 
that there had been a move from egalitarian to ranked societies. For ex-
ample, the Late period saw a change of emphasis in material culture with 
such markers including increased ceremonialism with greater emphasis 
on the ritual use of hallucinogens; greater emphasis on impressive ritual 
paraphernalia and a move from ceramics to wood and stone carving with 
an increase in size and patterning of the artifacts (Wilson 1990: 46–56, 
1993; Curet 2002).
 The Late Ceramic Age also saw the construction of large-scale monu-
ments taking the form of massive incised standing stones that surrounded 
ball courts and also stood as markers in the landscape and indicated in-
creased public ceremonial display—a development said by Siegel (1999: 
232) to mark a “change of gear.” As these ritual markers in the landscape 
increased in the Late period, this could be seen as part of an expand-
ing ritual view that conveyed increasingly complex public statements, 
emphasized by the introduction of these monumental structures (Rouse 
1992: 105–37; Siegel 1999; Wilson 1999: 6). This bigger ritual picture 
created a device for transmitting symbolic information that related to 
ownership of space, both cultural and metaphysical. Did this mirror the 
increasing complexity of Late period sociopolitical systems over time, 
as suggested by Roe (1991: 326)? Possibly, but a wider ritual landscape 
could also be viewed as an effort to keep rituals public and communally 
sanctioned. This flurry of decoration could also signal societies under 
stress. Anthropologists have noted that groups that feel threatened often 
respond with flamboyant displays of identity (Oliver 1997: 141; Reichel-
Dolmatoff 1976). But integral to increasingly complex ritual was the use 
of psychoactive substances known as cohoba.
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Cohoba

The early Spanish chroniclers reported their view of the important role 
that rituals and ceremonies played in the islanders’ lives, with detailed 
descriptions of the rituals involved with the inhalation of a hallucinogenic 
powder—cohoba. Among the descriptions of the use of cohoba in ritual is 
that of the early Spanish chronicler Fernández de Oviedo (1975: 92), who 
noted that “without the opinion of the Devil they undertook nothing of 
importance.” Ramón Pané (1999: 15) reported that cohoba was “a certain 
powder that they take at times to purge themselves and for other effects.” 
In addition to the powdered psychoactive plant material itself, cohoba 
was also the name used to describe the ceremony during which the hallu-
cinogenic snuff was imbibed: “Those powders and these acts were called 
cohoba . . . [which they took, among other things,] in order to hold their 
councils or to decide difficult matters” (Las Casas 1999: 60).
 Pané’s (1999: 26) description of the cohoba ceremony climaxed with 
“You may judge in what state his brain may be, for they say they think they 
see the houses turn upside down, with their foundations in the air, and 
the men walk on foot toward the heavens.” Peter Martyr Anghiera (An-
ghiera 1999: 52) described what was said of cohoba: “Such is the efficacy 
of that ground powder of the cohoba that it immediately takes the sense 
away from him who takes it.”
 Interpretations of the descriptions of the early chroniclers and ob-
served use on the South American mainland suggest that cohoba was 
obtained from either the highly hallucinogenic plant Anadenanthera per-
egrina or a species of Virola—both of which have the same tryptamine 
derivatives and β-carbolines. A. peregrina, in addition, however, con-
tains 5-hydroxy-N,N-dimethyltryptamine (5-OH-DMT). 5-OH-DMT 
is known as bufotenin because it was first isolated in the skin of toads 
(Bufo spp.) and is thought to have the effect of altering serotonin levels 
(Schultes and Hofmann 1980, 1992). Toads of the species Bufo marinus 
are known to have a place in Central American, South American, and 
Mesoamerican mythology, particularly among the Olmecs and Mayas, 
with toad imagery occurring in archaeological stonework (Kennedy 1982; 
Morgan 1986).
 Many artifacts, including paraphernalia for ingesting psychoactive 
substances, show similarities in form and decorative imagery across the 
islands, indicating cultural contact over long distances and/or the trade 
and exchange of prestige goods, with implications for control over long-
distance trade. The increase in artifact size and elaboration, including the 



Figure 6.2. The distribution of paraphernalia for ingesting psychoactive substances indi-
cates cultural contact and exchange over long distances. (Figure by Matthew Napolitano.)
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drug-related artifacts (which can be seen from figure 6.2 as occurring at a 
later date than the less complex ones), would indicate that these evolved 
for public ceremonies. 
 A study of the rituals involving drug-taking shows that these can be 
seen to crosscut religious, social, and political spheres. Ritual activities 
included those found cross-culturally, such as births, marriages, and 
deaths, those rituals of transference from one state to another (Turner 
1967; Renfrew 1994), as well as those that include the celebration of har-
vests, the welcoming of dignitaries, dances, and ball games. The island-
ers’ rituals were also noted to be performed in the hope of achieving a 
desired outcome or favorably influencing events in an attempt to create 
an order in the world—a world that reflected human dependency on, or 
vulnerability to, among other things, the volatile natural environment of 
the islands (Oliver 1997; Viveiros de Castro 2002: 307).
 The rituals could also serve as a potential mechanism of developing 
social hierarchy. Knowledge as power could have been appropriated by 
developing elites under some conditions but perhaps not others. The ap-
proach of this chapter assumes that the material culture of drug-taking 
can act as a window on the ways in which either social equality was main-
tained or inequality was generated by the appropriation of power.

Material Culture

The paraphernalia associated with drug-taking rituals include those that 
are functional, like tubes and spouted bowls, and others—the duhos, ef-
figy figures, and spatulas—that are associated in different ways with the 
drug-taking experience.
 Inhaling tubes (figure 6.3) are described as used to sniff a powder from 
the trays of effigy figures, or cemis—the spiritual “essence,” which could 
be given various physical forms and reflected the islanders’ overarching 
belief in an active spirit world—a world that had to be negotiated with 
through the ingestion of cohoba in order to attempt to effect a positive 
outcome. 
 The role of the cemi (sometimes spelled “zemi”) given material form 
was to become a vehicle or conduit by which the individual negotiated 
with the supernatural. This is described in detail by Pané (1999: 25–26) 
when he noted that an individual was authorized by the taking of cohoba 
to create a cemi from a tree. Some cohoba ceremonies reported by the 
chroniclers have as an agenda precisely this sort of negotiation with spiri-
tual forces, such as taking the drug before the council meetings called to 
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Figure 6.3. Bifurcated inhaling tube holder. Note that the tubes are missing; the object’s 
authenticity is unconfirmed, though it is very similar to others that have been docu-
mented in the Greater Antilles. (Photograph courtesy of Walters Art Museum.)

decide difficult matters, for example, “if they ought to make war or under-
take important matters,” as cited by Las Casas (1999: 60). The implication 
here is that in certain circumstances all individuals took cohoba and their 
experiences helped to decide the community’s outcome.
 Effigy figures (figure 6.4), always male and with a prominent erect 
phallus, generally take a crouched form with a dish or bowl emerging 
from the spine (central nervous system?) or the top of the head—the ac-
tive material therefore being absorbed literally directly through the body 
of the cemi (taking human form, the form of a symbolic bird or animal, or 
a bimorphic form) directly into the system of the participant in the ritual. 



Figure 6.4. Wooden cohoba plate effigy figure. Museo del Hombre Domini-
cano, on permanent loan from the Smithsonian Institution. (Photograph 
courtesy of José Oliver.)



158   ·   Quetta Kaye

Figure 6.5. Vomit spatula made of bone (human?), from the Ha-
cienda Grande site, Puerto Rico. Private collection. (Photograph 
courtesy of José Oliver.)

 Cohoba effigy figures are found mainly in the Greater Antilles and 
rarely found in the Lesser Antilles, but a crude ceramic effigy figure was 
recovered from Tobago in the southern Caribbean, an indication that the 
ideas, and therefore perhaps the ritual, had permeated to the far southerly 
islands, if not the technological expertise of manufacture. The practice of 
taking drugs from head-plated effigy figures is not known elsewhere in 
the Americas—where flat dishes or plates are used.
 An essential cleansing precursor to the ritual process incorporated 
the use of spatulas to induce vomiting (figure 6.5). These could be small 
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curved spatulate items made from bone, shell, or stone or, more rarely, 
large curved wooden objects, as in an example from the Dominican Re-
public, which measures 46 centimeters in length. A spatula of this length 
is presumed to be for ceremonial use, as it would obviously be too large 
to be easily inserted into the throat. Spatulas have been recovered in large 
numbers from the Greater Antilles but also from the Lesser Antilles, in-
cluding an example made from turtle shell excavated on the small island 
of Carriacou in the southern Grenadines (Kaye et al. 2007). 
 Described as integral to the ritual snuffing were small seats, or duhos, 
upon which the main participant leading the ritual sat. Duhos could be 
high or low backed and were intricately carved from extremely hard 
woods or even stone (figure 6.6). Duhos have been recovered almost ex-
clusively from the Greater Antilles, but a crude example was also found in 
the pitch lakes of Trinidad (Yale University Accession notes ANT.145145). 
 As reported by Las Casas (1999: 60–63), “They took it [the cohoba] 
seated on some low but very well-carved benches that they called 
duhos. . . . He would stay awhile with his head turned to one side and 
his arms placed on his knees, and afterwards he would lift his face to-
wards heaven and speak his certain words . . . then everyone would re-
spond . . . with a great clamour of voices . . . and he would give an account 
of his vision.” Another account (Anghiera 1999: 52) repeated a similar 
description of the ceremony, adding that the cacique, or leader, “puts his 

Figure 6.6. Red marble duho from Los Coléricos, Arecibo, Puerto Rico, with the head 
placed before the legs. Instituto de Cultura Puertorriqueña collection, San Juan. (Photo-
graph courtesy of José Oliver.)
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Figure 6.7. Wooden duho from Domini-
can Republic, with the head at the rear 
of the seat (height, 49 cm; length, 30 cm; 
width, 18 cm). Royal Kew Gardens col-
lection, England. (Photograph courtesy 
of José Oliver.)

head down, grasping his legs with his arms, and staying stupefied awhile 
in this state, he lifts his head like a somnambulant.”
 The incorporation of a figure either between the legs at the front of 
the seat of a duho (as in figure 6.6) (either as an extension of the seat 
or emerging from underneath the front of it) or at the back on the rear 
of the “tail” (figure 6.7) conforms to a reference to “a beast” in an early 
description of duho design written by the historian of the Indies, Anto-
nio de Herrera (1565–1625) quoted in Fewkes (1907: 203–4). Herrera, 
in referring to the first mention of the seats in Columbus’s diary note of 
November 6, 1492, described the Spaniards as sitting on “seats made of 
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a solid piece of wood in the shape of a beast with very short legs and the 
tail held up, the head before with eyes and ears of gold.” 
 Where a carved phallus is prominently displayed at the front of the 
seat, this would then protrude between the legs of the seated person, 
enhancing perceptions of virility, potency, or power. But when seated on 
the duho with the carving of the head at the front of the seat, it would 
be the head of the form, often a fierce, glaring face with eyes and teeth 
enhanced with shining inlay, which would be thrusting forward between 
the legs of the seated person, taking the place of the phallus, transforming 
and personifying his genitalia and potency with the strength of the image, 
or in the case of a woman, it would perhaps appear as a head emerging, 
as though she were giving birth.
 Numerous examples exist from across the Americas of artifactual im-
agery that resonate with the altered states of consciousness experience 
and feature complicated figures, sometimes of mythical creatures or fig-
ures in transition, which commonly combine with complex patterning 
(Schultes and Hofmann 1980, 1992; McEwan 2001). In the Americas, the 
work of Reichel-Dolmatoff (1972, 1978: 7–152) supports that of Lewis-
Williams (1991, 1997, 2002a, 2002b) in suggesting that inspiration for 
many elaborate decorative motifs emanated from the entoptic visual dis-
tortions derived from hallucinogenic experiences. McGinnis (2001: 100) 
and Oliver (2005) are among a number of researchers working in the Ca-
ribbean who suggest that the detailed and intricate patterning with which 
so many of the Antillean drug-related artifacts are incised was in fact 
entoptically derived. Parallels in the form and decoration of this range of 
paraphernalia, and other artifacts, which can be seen in the symbolic mo-
tifs and mythological references duplicated in the different paraphernalia, 
would indicate a degree of either intensive communication or cultural 
cohesion across the islands.
 A fifth category of drug-taking artifact has also been recovered in the 
Caribbean. The use of spouted bowls is not specified by the chroniclers, 
but various researchers have connected the use of spouted bowls to the 
nasal absorption of a liquid—rather than powdered—material (Wilbert 
1987; Durand and Petitjean-Roget 1991: 60) (figure 6.8). The nasal drink-
ing of tobacco liquid has been reported by Wilbert (1987) of the Wap-
ishana shamans in the Guyana savannas, who pour tobacco juice down 
their noses through single-spouted gourd vessels. Archaeological ex-
amples of both single-spouted and bifurcated ceramic bowls dating to 
the second century BC are known from Costa Rica (Stone 1966; Snark-
sis 1981: 200, 1982: 94–100) and western Mexico (Furst 1974: 9, 1998; 
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Figure 6.8. Inhalers from Puerto Rico and the Dominican Republic. Specimens A, 
B, and D are from the Cueva de El Faro and Coto sites, Puerto Rico, presently at the 
Museo de Historia, Arte y Antropología at the University of Puerto Rico; specimen C 
is from the La Cucama site and is currently held at the Museo de la Fundación García 
in Arevalo in Santo Domingo, Dominican Republic; specimen E is from Cueva de la 
Cohoba (Ciales, Puerto Rico) and is in a private collection. The reconstruction shown 
on the far right is the same as specimen C. Note that specimen E has been modified; the 
original is broken through the center. This reconstruction assumed bilateral (mirror) 
imagery to show how the specimen would have looked when complete. (Photographs 
courtesy of José Oliver.)

Winning 1974: 16). Ceramic effigy figures from Mexico demonstrate the 
nasal use of spouted bowls (Furst 1974: 9, plate 11). But other than this, 
no information from which to draw hypotheses about use in different 
contexts is available, but the spouted bowl is the artifact type with the 
widest geographical spread across the Caribbean islands. 
 Although known from Puerto Rico as early as the second century BC, 
most spouted bowls across the Antilles have been dated only stylistically. 
However, the partial remains of a spouted bowl excavated from Carriacou 
in 2007, together with two specimens from the local museum with no 
known provenance, were dated using thermoluminescence and optical-
stimulating luminescence, which revealed dates averaging 400 ± 189 BC. 
Because the excavated sample was recovered from midden deposits that 
were radiocarbon dated much later in time (between circa AD 1000 and 
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1200), as were several stylistically distinct ceramic sherds from the same 
context, and the fact that all samples appeared to be made with nonlocal 
materials suggested that these spouted bowls were kept and passed down 
as heirlooms over a period of centuries (figure 6.9) (see Fitzpatrick et al. 
2008). Given the known spread of spouted bowls, it would therefore sug-
gest possible cultural contact or ideological links deriving from Central 
America at a very early date in the prehistory of the Caribbean. 
 It could be said, therefore, that symbolism that is expressed in the ma-
terial culture of drug use has a history that might reflect either the actual 
movement of peoples with their ideas, and subsequent exchange of those 
ideas, or the diffusion of ideas from one or multiple sources (Rouse 1992; 
Fernández Méndez 1993; Johnson 1999: 18, 19, 27; Wilson et al. 1998).
 As can be seen in figure 6.10, with the exception of spouted bowls, the 
majority of the artifacts related to ingesting cohoba have been recovered 
from islands in the Greater Antilles, and isolated finds of psychoactive-
related material recovered elsewhere could be evidence of cohoba-related 
rituals. Alternatively, their presence could be as a result of trade, whereby 
items were imported with the implication that their value or ritual signifi-
cance was recognized. 
 In terms of chronological distribution, figure 6.2 shows that the arti-
facts clustering toward the Late period are those that could be used in 
public displays. This is in contrast to the smaller individual use of the 
spouted bowls, which have much earlier dates, as shown by the Carriacou 
examples, which were dated through direct luminescence dating to cen-
turies earlier than the context in which they were found—prior to known 
colonization of the island by humans.

Figure 6.9. Ceramic inhaling bowl fragments from Carriacou: (left) excavated 
fragment and (right) two unprovenanced museum examples. (Photographs by 
Quetta Kaye.)
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Figure 6.10. The majority of artifacts related to ingesting cohoba have been recovered 
from islands in the Greater Antilles.

 The absence of spouted bowls (so far) in Puerto Rico during the pe-
riod circa AD 600–1200 (as revealed by figure 6.2) could also be a re-
sult of organizational changes in Puerto Rican society that affected, and 
are reflected in, the way in which ritual drug-taking was practiced, or it 
could have a cultural basis suggesting, perhaps, that the people who used 
spouted bowls no longer occupied this area.
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Conclusions

The study of material culture used to ingest psychoactive substances—in 
this case cohoba—suggests that the artifacts in question are not just mate-
rial objects but are also, by virtue of their form and use, “embodiments of 
meaning” that helped to construct, maintain, or alter social relationships. 
Interest in part, therefore, also lies in exploring ways in which meaning 
can be derived from artifacts that are abundant but without good context. 
The aim in this regard is to enhance understanding of the ways the pre-
contact islanders’ rituals, and the artifacts used in them, figure in social 
change or stasis in the Caribbean, although it must be emphasized that 
the proposals presented here are hypotheses only, to be negated or sup-
ported by future research.
 It is the nature of power associated with access to, and use of, ritual 
that is relevant to the Caribbean context. Did use of cohoba, or control of 
cohoba (and other) rituals, provide access to power? Study of the reports 
of early chroniclers has permitted examination of the active or reactive 
role of the participants within the ritual; the contexts or ritual zone in 
which the activity occurred, and whether it was a public or private lo-
cus of performance; the sequence of ritual events if, in fact, a sequence 
existed or was required to achieve the desired effect; and the perceived 
effect of the rituals. Analysis of these behaviors has the potential to imbue 
the associated material culture with life and meaning (Kaye 2010).
 Given that the ritual process was a state of transition, the use of psy-
choactive substances used to induce altered states provided access to the 
supernatural. The fact that the person engaging with the supernatural 
was often playing a role suggests that three kinds of power are at stake 
(discussed at the beginning of the chapter): individual power, commu-
nity or communal power, and social power (Miller and Tilley 1984; Mann 
1986: 10, 22).
 Because the majority of artifacts in this collection have no provenance 
information, any conclusions about context are highly speculative. How-
ever, there are some interesting tendencies, including that the small or 
fragmented items (such as spouts disconnected from spouted bowls) 
overlooked by collectors but recovered from excavations have the poten-
tial to alter what we know about artifact distributions and types.
 For example, the fact that the majority of spouted bowls have come 
from midden (occupation) deposits (see figure 6.11), whereas none have 
been found in caches, suggests that their use was associated more with 
the user and his movements or residence than with a particular or fixed 



Figure 6.11. The locations where paraphernalia for ingesting psychoactive substances 
have been found indicate that some items may be reserved for more-elaborate and 
strictly ritual settings, while others may have been used in more-residential settings.
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ritual setting. This also indicates a more flexible context of use and per-
haps even a less elaborate or formal ritual. This reinforces the hypothesis 
that spouted bowls were not likely artifacts to be used as expressions of 
social power. 
 In contrast, spatulas, duhos, effigy figures, and inhaling tubes have 
been found in caves, with duhos being the most numerous type of artifact 
found in caves, followed by spatulas, effigy figures, and tubes. The cave 
locus is important in studies of ritual power and power relations over 
time because caves are liminal places where access to the supernatural 
is possible, as related in islanders’ mythologies (Arrom 1997: 73; Oliver 
1997; Pané 1999: 6). Other important loci (such as those that are water 
related) are open, public, and therefore more likely to be associated with 
rituals that confirm community coherence.
 Additionally, caches—a term that implies intentionality—of artifacts 
recovered from caves may have particular significance. For example, if 
one looks at the categories of artifacts recovered from caches within 
caves (spatulas, duhos, effigy figures, and tubes), one can assume that 
these artifacts had been deliberately selected to be secreted away, possibly 
to be placed as offerings and protected or preserved, and that led to their 
ultimate survival (given that the artifacts recovered from the caches are 
all made from wood). The context of their recovery, therefore, suggests 
that ritual significance or special status can be attributed to these objects 
and, by extension, to those who were empowered to select and secrete 
them. Their deposition, given the cave locations, also reinforces associa-
tion with psychoactive substances and liminality. If caches (that include 
drug-taking paraphernalia) can be seen as offerings or efforts to remove 
valuable objects from circulation for some purpose related to spiritual or 
otherworldly power, then they may reflect a context of changing power 
relations in this world.
 It is important to note that no artifacts in this sample were found with 
burials. But while certain artifacts (such as bowls and dishes, animal re-
mains, and work tools) are found to have been placed in direct associa-
tion with skeletons, confirming the practice of burial with offerings de-
scribed at the time of the Spanish conquest, other artifacts have not been 
chosen to be deposited in this way. Overall, it would seem that the mate-
rial culture of drug-taking falls into this latter category, because certain of 
the cohoba-related artifacts have never been recovered from burials. As 
Bradley (1990: 94) suggests, where certain artifacts are not linked to an 
individual, they are not likely to be included in the final rites of passage 
(i.e., the individual’s burial). The absence of cohoba-related paraphernalia 
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in burials, therefore, suggests that the power of these elements of material 
culture was not generally associated with the power or status of an indi-
vidual, such that it would accompany him or her in death, but instead, any 
ascribed power lay through the mediation of the living: the dead person 
had already entered the other world.
 The implications from the foregoing trends in context and locus sug-
gest that ritual objects functioned in multiple contexts. Certain artifacts 
can be said to owe their preservation to deposition in the favorable mi-
croenvironment of caves or to preservation under wetland or anaerobic 
conditions. This explains the relatively high proportion of surviving arti-
facts made from wood and could imply that deposition of cohoba-related 
artifacts in wetland or water-related sites had a special significance if the 
artifacts appeared to have been deliberately placed in the locus from 
which they were recovered and were not the result of secondary deposi-
tion. Water, too, based on the mythological references to turtles, frogs, 
and other wetland creatures (Oliver 1997; Pané 1999; Moravetz 2003, 
2005), represents liminality in their ability to travel from one world to 
another (van Gennep 1960; Turner 1967, 1969, 1986).
 Caves, mainly found in the limestone of the Greater Antilles, may have 
been the setting for rituals in which duhos and effigy figures were used 
and in which inhaling tubes and spatulas were used to varying extents. 
Only spouted bowls seem not to have been used in cave rituals. Con-
trolled access, via rank or status, may therefore have been important to 
the rituals in which duhos and effigy figures were used.
 The rituals in which spatulas and spouted bowls were used most of the 
time, in contrast, seem not to have been cave rituals. Controlled access 
based on rank or status, therefore, may not have been important to the 
rituals in which they were used at all; or access to the rituals may have 
been regulated in a different way. Spouted bowls could also have been 
used for less prestigious or less important drugs.
 As discussed previously, some drug-related artifacts have been found 
in archaeological contexts that reflect ritual settings, such as caches, 
caves, and water-related loci. Although many of the artifacts have no 
known provenance information, where this is known the sites of recov-
ery for the majority of the artifacts have been from coastal areas. Many of 
these find sites are coastal areas that are also in close proximity to rivers 
or other freshwater sources.
 Do any of the hypotheses, based on artifact descriptions, reflect agency 
and personal empowerment in drug-related ritual? On the whole, the 
overall paucity in numbers suggests that drug-related artifacts were not 
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generally in the hands of everyone. If caches (that include drug-related 
artifacts) can be seen as offerings or efforts to remove valuable objects 
from circulation for some purpose related to spiritual or otherworldly 
power, then they may reflect a context of changing power relations in this 
world.
 Yet the spread of spouted bowls in both space and time, and their mid-
den contexts (see figure 6.11), suggests that this type of artifact may well 
have continued to serve individuals, despite increases in social complex-
ity through time, in their quest for guidance about their own lives or in 
feasting ceremonies. If so—and the hypothesis would need further sup-
port from the archaeological record by way of continued recovery from 
household or midden contexts and a wide range in dates and locales—
then this would say something very interesting about Caribbean society.
 Still within the realm of agency and empowerment (although at a level 
at which a particular individual takes on a role in which he serves the com-
munity but, by serving, would be personally empowered), Pané (1999: 
21–24) gave the specific example of the behique (medicine man) taking 
the cohoba and conducting curing rituals in the privacy of the house of 
someone who was ill. In this case, a specific individual was empowered 
with curing. This suggests that the partaking of cohoba was communal in 
the sense that the power was related to sharing and/or using knowledge.
 Individual insights are important to the group, however, and power 
can be limited by social controls. Amazonian societies reflect ways in 
which the rituals enable the individuals involved to gain insights that are 
important to the group at the same time that this power is highly control-
lable socially, which guards against an increase in status (Clastres 1989: 
27–47).
 In contrast to personal empowerment, in considering group or com-
munal power, the shaman is a good example of how power can accrue 
to an individual. The role of that individual is to act as an intermediary 
who undertakes trance-inspired journeys to make personal contact with 
the spirit world and spirit ancestors. The resultant individual insights are 
important to the group, and power can be limited by the group. Harner 
(1973), Lewis (1971), Roe (1997), and Siegel (1999) demonstrate the piv-
otal role held by the shaman in this respect. The ritual process itself is a 
critical transformational social process whereby individuals gain insights 
related to decision making, but in which the decisions have an impact at 
the level of the community.
 Social significance, or significance to the group, is generally manifested 
on the level of effectiveness of communication with the supernatural. In 
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this context, rather than assuming that effigies on artifacts are idols or 
gods (as in the case of the effigy figures or anthropomorphic representa-
tions on spatula handles, for example) (Kaye 2010), one can view these 
elements as emblematic of the ways in which the individual (using the 
artifact) has his or her effectiveness as a communicator maximized. The 
design elements can also be seen and interpreted as setting the boundar-
ies, or marking the pathway, for the ways in which the individual’s com-
munication with the supernatural (the spirit world) facilitated group wel-
fare, rather than enabling the individual to use the acquired power for 
personal aggrandizement or family or status increase. This can be seen as 
the “power” in the artifact that is tapped by the individual, but it is none-
theless a transient power and part of the ritual process: the artifact alone 
is powerless or passive.
 In considering the development of social complexity in the Caribbean, 
that is, a move from egalitarian to ranked societies, we need to develop 
hypotheses on possible ways in which power could have been appropri-
ated to engender hierarchy, that is, social power. One such hypothesis is 
that duhos and effigy figures have a cultural significance that may indi-
cate, along with other features yet to be confirmed, efforts to appropriate 
a role in a drug-related ritual for elite legitimization. This remains con-
jectural, but as discussed earlier, in looking at the chroniclers’ accounts of 
indigenous rituals, legitimization of elite status could have been acquired 
by the user of the duho when operating in various political arenas (greet-
ing dignitaries, dances, ball games, and other festivals), many of which 
have been shown to incorporate use of cohoba.
 Siegel (1999: 232) has written of the shaman’s power over the super-
natural being as a possible “front” for his power over the political land-
scape. Having shown how fundamental various manifestations of cemis 
were to every aspect of the lives of the islands, the early Spanish chroni-
clers attested to the fact that acquisition of a cemi, and the theft of one, 
was a demonstration of the power with which the cemis were imbued. 
Thus, in this case, given the power invested in a cemi effigy, the theft of 
one could be seen as a literal and direct attempt for an individual to ac-
quire additional strength and to diminish the power of a rival community 
or possibly an individual leader or shaman. In this way, the attempt by an 
individual to gain a competitive advantage could be translated into politi-
cal (or social) power.
 Times of instability, such as environmental stress (climate change) or a 
catastrophic event (e.g., tsunamis, hurricanes, volcanic eruptions), might 
also provoke a situation in which a chief, shaman, or someone similar 
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could accrue individual power that becomes socially sanctioned. There 
is empirical evidence indicating that the situations in which the shaman 
comes into his/her own are those in which social and environmental 
pressures recur with sufficient frequency (Lewis 1971: 29; Flannery 1972).
 This last point, of the pivotal role that ritualized behavior plays in 
societies in times of stress of one form or another, was investigated by 
Laughlin and colleagues (1979: 280–318). Their research indicates that 
where environmental stress is high, they would expect to find heavy reli-
ance on what they term “collective action alternatives” (1979: 282). This 
would particularly include ceremonial ritual because of its effectiveness 
in modelling social and cosmological organization. Stressful times, or 
times of instability, mean that if an individual chooses to, he/she has a 
better chance of manipulating power.
 If cohoba diversified through the centuries from being a personalized, 
individual experience to being part of a public ceremony with control of 
the ritual passing to an elite—but requiring, nevertheless, the participa-
tion of the community to be effective, that is, evolving from a social func-
tion (cohesion and so forth) to a political one (coercion conformation)—
then the use of cohoba could be seen as a long-lasting tradition that was 
co-opted by emerging ranked groups (elites) to exercise control, perhaps 
even monopoly, of political power.
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7
Intoxication Rituals and Gender  

among the Ancient Maya

daniel M. seinfeld

Scenes of drinking and enema use on Late Classic period (ca. AD 600–
900) Maya vase paintings provide a window into the social aspects of 
intoxicant use. These paintings offer a unique perspective on gender ide-
ology among the ancient Maya. Gender ideologies are notions of what is 
considered proper behavior for individuals based on their culture’s gender 
categories (Conkey and Spector 1984; Stockett 2005: 567). In this chap-
ter, I argue that analyses of Maya vase paintings depicting intoxicant use 
further our understandings of the nature of gender relations among the 
ancient Maya. I explore the sociocultural aspects of intoxication events 
and highlight the male and female behaviors associated with drinking 
and enemas. This work underscores the importance of considering social 
identities, including gender, when examining intoxication in the ancient 
world (Dietler 2001, 2006). As this example from the ancient Maya dem-
onstrates, customs and prohibitions surrounding intoxicants may have 
reflected wider norms surrounding gender and other social identities.

The Late Classic Period Maya

The ancient Maya lived in the present-day states of southern Mexico, 
Guatemala, Belize, and parts of Honduras and El Salvador. The Maya are 
known for their hieroglyphic writing system, monumental architecture, 
and distinctive artistic tradition. The Classic period (AD 300–900) is 
marked by the proliferation of writing, recorded calendrical dates, and 
the expansion of many cities, especially in the southern Maya lowlands. 
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The Classic period is divided into two subperiods: the Early Classic (AD 
300–600) and the Late Classic (AD 600–900). The Late Classic period 
witnessed increased political competition and the eventual depopulation 
of many major population centers in the southern lowlands (Demarest 
2004).
 The Classic period Maya political system was largely stratified, with 
a distinct class of nobles who ruled over polities with shifting political 
alliances. Elites used public ritual and monumental artwork to tout their 
connection to the supernatural in order to secure political power (De-
marest 1992, 2004; Freidel and Schele 1988; Freidel et al. 1993; Inomata 
2006). Warfare and exchange also played vital roles in the political life of 
the Classic period Maya elites (Demarest 2004). Aspects of this history 
and elite life are illustrated on the decorated monuments and ceramic 
wares used by the elites. The vessels examined in the present study come 
from a tradition of painted wares that were used in feasting and may have 
been presented as gifts among the nobility (Houston et al. 2006: 129; 
Loughmiller-Newman 2008). Images on these polychrome vases depict-
ing individuals engaging in intoxication events provide evidence for the 
structuring of gender roles among the ancient Maya elites.

Gender among the Ancient Maya

Male and female gender roles were often complementary among the 
Classic period Maya (Josserand 2002; Joyce 1996, 2001). Gender comple-
mentarity refers to how the ideologies and roles of the different genders 
were distinct and fundamentally interconnected within the cultural sys-
tem. Females are typically depicted in artwork performing complemen-
tary roles during rituals, often assisting males in ritual actions (Josserand 
2002; Joyce 1996: 169, 2001). Examples include depictions on monumen-
tal artwork of female kin helping during accession rituals, such as in the 
Oval Palace Tablet from Palenque, where Lady Zak K’uk hands a head-
dress, symbolizing rulership, to her son Pakal (Josserand 2002: fig. 8.1). 
These rituals were properly completed with the complementary partici-
pation of both genders.
 Gender complementarity is not gender equality. Although male and 
female roles in a ritual may be complementary, they may have unequal 
status (Stockett 2005). There was often simultaneous expression of gen-
der complementarity and hierarchy in artwork among the Classic period 
Maya (Josserand 2002; Stockett 2005). Images of females assisting males 
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in rituals (Josserand 2002), such as the accession ritual discussed above, 
communicate complementarity through males and females working to-
gether in prescribed, gender-specific ritual roles. Such images also ex-
press gender hierarchy in that the males are the primary ritual actors. 
Despite this inequity, complementarity remained a key concept in these 
rituals because of the work females contributed (Josserand 2002).
 Males and females are often distinguished in iconography through 
their costume and physiology. Classic period Maya women are gener-
ally shown wearing huipiles—traditional, elaborately woven dresses that 
cover their entire body. These huipiles largely obscure their physiology 
and make the garment the primary focus of the individual (Joyce 2001: 
60, 65). Males are generally shown shirtless and wearing loincloths.
 Despite these conventions, gendered costume was at times flexible 
among the Classic period Maya. In depictions of rituals, men are some-
times shown wearing a net skirt that is often seen on females (Joyce 
2001). Females are also sometimes shown topless, in which case their sex 
is marked by the presence of exposed breasts. The Moon Goddess is often 
shown with a nude torso, in contrast to most other Maya females, who 
are almost always clothed (Ayala Falcón 2002: 108). Looper (2002) sug-
gested that these men and women, including the Maize God and Moon 
Goddess, might represent distinct gender categories among the Classic 
period Maya. These categories may have included manly women, bio-
logical women who assumed male gender identities, and womanly men, 
biological men who assumed more typically female gender identities. Al-
ternatively, these types of depictions could reflect a flexibility in gender 
roles that was dependent on specific events rather than distinct gender 
categories.

Intoxication Rituals

For the current analysis, I examined scenes of enema use and of groups of 
individuals drinking and becoming intoxicated. These vessels vividly de-
pict scenes of elite life and ritual as well as mythological events (Jackson 
2009). Vessels may have been used to hold festive beverages, such as alco-
hol and cacao (Miller 2004: 24). Polychrome vessels were frequently given 
as gifts among elites, and they often depict festive occasions (Houston et 
al. 2006: 129; Jackson 2009). Participants in intoxication event scenes are 
shown dancing, staggering, and falling over (de Smet and Hellmuth 1986; 
Grube 2000b; Stross and Kerr 1990). Most drinking and enema scenes 
are exclusively male, showing groups of young noblemen drinking to the 
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point of intoxication, such as in vase number K1092.1 Images of individu-
als simply drinking were not considered intoxication scenes, because they 
could be drinking other, nonintoxicating beverages, such as cacao. Enema 
use co-occurs with drinking in some scenes, suggesting that drinking and 
enemas were related activities (de Smet 1985: 59–60; de Smet and Hell-
muth 1986: 219; Stross and Kerr 1990). Evidence of visible intoxication 
includes individuals falling over, vomiting, and looking into the distance 
with a glazed look in their eyes. Drinking scenes generally include depic-
tions of material culture used in drinking, such as ollas (large ceramic 
containers) from which drinks were served, drinking cups, and enema 
bags (de Smet 1985: 57; de Smet and Hellmuth 1986: 216–20). Ollas in 
intoxication scenes often have a restricted neck, and the drinking cups 
are generally small enough to be held in one hand. Other iconographic 
cues, such as the a-chi glyph, are sometimes shown on vessels to indicate 
that they contain intoxicating beverages (de Smet 1985: 62–65; de Smet 
and Hellmuth 1986: 221–22, 245–47; Houston et al. 2006: 116; Kerr 1989: 
58, 77; Stross and Kerr 1990: 354).
 Previous studies of intoxication in prehistory have tended to focus on 
the role of festive intoxication in manipulating political economies (Di-
etler 1990, 1996, 2001, 2006; Joffe 1998). These authors have discussed 
how ritualized festive intoxication events were a setting for leaders to at-
tract followers through reciprocal obligations to the host. Dietler (2001) 
and Joffe (1998) also noted the importance of drinking festivities for pub-
licly performing social identities, such as political power and gender. Di-
etler (2001: 90–93) described multiple ways in which gender is marked 
at feasts, including permission to consume or prohibition of consuming 
certain items, such as alcoholic beverages and other intoxicants. Dis-
tinctions in the types of behaviors that are permissible, such as visible 
drunkenness, are also used to define gender roles (Dietler 2001: 91). The 
performance of gender roles through such distinctions at festive events 
reifies gender identities for participants (Dietler 2001: 90, 2006: 234). 
Cross-culturally, drinking is generally considered a masculine activity. 
Females often are expected to abstain or drink less and manifest different 
behaviors when intoxicated (Dietler 2006: 236).
 The ancient Maya had access to a wide variety of intoxicants including 
alcohol, tobacco, hallucinogenic plants, and stimulants (de Smet 1985; 

1   Vase images are presented with “K-numbers,” which correspond to numbers from Justin 
Kerr’s catalogue of rollout photographs of vase paintings. Full images of the rollout photographs 
can be seen at http://research.Mayavase.com/kerrportfolio.html by entering the corresponding 
K-number.

http://research.Mayavase.com/kerrportfolio.html
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de Smet and Hellmuth 1986; Schultes et al. 1998: 26; Zagorevski and 
Loughmiller-Newman 2012). Traditionally, people in the Maya region 
brewed alcoholic beverages from several materials including maize, vari-
ous fruits, and honey (Bruman 2000; Smalley and Blake 2003). Balché, a 
honey-wine flavored with the bark of the jab’in tree (Lonchocarpus longi-
stylus), is an integral part of present-day Lacandón Maya rituals (McGee 
1990, 2002).
 In addition to fermented beverages, Mesoamerica is home to the 
greatest diversity of psychoactive plants in the world (Schultes et al. 1998: 
26). Tobacco often contributed to intoxicated experiences and was often 
smoked while other inebriants were being ingested (de Smet 1985: 61; 
Grube 2000b: 295). Chemical analysis of a Late Classic period Maya ves-
sel demonstrated that it had residues of nicotine and therefore had held 
tobacco leaves (Zagorevski and Loughmiller-Newman 2012). Alcoholic 
beverages were sometimes combined with other psychoactive plants to 
produce potent brews. These mixtures may have been used in enemas be-
cause of their harsh taste or tendency to induce vomiting (Bruman 2000: 
106; de Smet and Hellmuth 1986: 252; Gage [1648] 1958; Grube 2000b; 
Stross and Kerr 1990). The Maya also used enemas for the ingestion of al-
cohol because they allowed for faster and more intense intoxication than 
one could achieve through drinking the relatively low alcohol beers that 
were available (de Smet 1985; de Smet and Hellmuth 1986: 255; Grube 
2000b: 295; Houston et al. 2006: 120).
 Many researchers (de Smet 1985; de Smet and Hellmuth 1986; Dobkin 
de Rios 1974; Furst and Coe 1977; Grube 2000b; Stross and Kerr 1990) 
have noted the likely use of alcohol and hallucinogenic substances in en-
emas during ancient Maya rituals. Intoxication was of such great signifi-
cance to the Maya that they had a god of intoxication, drinking, and en-
ema use named Akan, also known as God A (Grube 2000a, 2000b). Akan 
is typically depicted wearing black face paint and drinking, vomiting, and 
carrying an enema bag (Grube 2000a). Akan also had more foreboding 
connotations as a god associated with death, disease, and the underworld 
(Grube 2000a).
 Houston and colleagues (2006) explored intoxicant use, especially 
drinking and enemas, as corporeal phenomena, considering alcohol as 
an ingestible, in the same category as food and tobacco. They discussed 
the erotic nature of enema scenes, in which younger females pampered 
older males (Houston et al. 2006: 117). Houston and colleagues (2006: 
117–18) focused on the physical experiences of enema rituals, which may 
have taken place in sweat baths and often included vomiting and contact 
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with the supernatural. The overall physicality of enema rituals—involv-
ing sexuality, sweating, vomiting, enema ingestion, and intoxication—
served a cleansing function that restored physical and spiritual order to 
participants.

Gender and Drinking in Late Classic Period  
Maya Vase Paintings

In addition to these supernatural and corporeal aspects, analysis of im-
ages of intoxicant use containing both males and females demonstrates 
clear patterns in gender roles during these events. Before discussing these 
themes, I review the corpus of eight vase paintings that show men and 
women in intoxication events.
 K3027 (figure 7.1) depicts seated pairs of males and females partici-
pating in an intoxication event. The men wear loincloths and body paint. 
The women wear long huipiles, the typical attire of Classic period noble-
woman (Joyce 2001). The woman of the left pair (individual B) helps a 
male (individual A) drink out of the large ceramic vessel. This pot pre-
sumably holds an alcoholic beverage, given the presence of drinking cups 
and enema bags elsewhere in the scene. The two males of the center pair 
gesture to each other; one (individual C) holds a drinking cup with an 
enema bag in his loincloth, and the other (individual D) holds an enema 
bag. This painting reinforces the link between drinking and enema use. 
The rightmost pair consists of a woman (individual E) helping a man (in-
dividual F) drink. This scene illustrates a primary theme concerning gen-
der roles and intoxication rituals depicted in the vase paintings: males are 
shown becoming intoxicated while the women assist without imbibing. 

Figure 7.1. Festive scene of male drinkers being assisted by females (K3027). (Photo-
graph by Justin Kerr.)
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Figure 7.2. Scene of two males preparing to drink and being assisted by females (K956). 
(Photograph by Justin Kerr.)

 K956 (figure 7.2) shows two female-male pairs in which the women 
help the men drink. The men (individuals A and C) are shown wearing 
loincloths and elaborate headdresses, suggesting high status. They have 
chubby, sagging torsos, suggesting a prosperous lifestyle and perhaps ad-
vanced age. The women (individuals B and D) are shown wearing elabo-
rate huipiles and headdresses, suggesting that they, like the men, are of a 
high status. The men are hunched and standing over serving containers 
with cups. One male is holding a cup as if about to drink, and the other 
is performing a hand gesture. The women are shown standing behind 
the men, holding them by the torso as if to support them. This scene fol-
lows the wider theme of paired groups of females assisting males who are 
imbibing. 
 K530 (figure 7.3) shows four pairs of older men and young women 
(labeled as pairs A, B, C, and D) facing a supernatural being sitting in a 
cave with several supernatural beings behind them. The men are wear-
ing loincloths and appear elderly with their flabby skin and edentulous 
mouths. These males may be associated with a supernatural figure called 
God N (Houston et al. 2006: 117). The females appear younger; two are 
dressed in full-length huipiles (in pairs A and C), and the other two are 
in long dresses (in pairs B and D). The women in the huipiles are paired 
with the more elaborately dressed males (labeled A and C) and are sit-
ting closer to the cave with the supernatural being. The males are sitting 
in front of pots with enema bags resting on top. The men have a dazed 
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look in their faces with half-shut eyes and smiles, suggesting that they 
are intoxicated. These huipil-attired women (in pairs A and C) are sitting 
behind the males, holding their torsos in a similar pose to those in K956 
(figure 7.2). The other women are facing their partners (in pairs B and 
D) and are positioned back to back with the huipil-wearing ones. These 
women are smaller than their huipil-clad counterparts, perhaps reflect-
ing a difference in age or status (Loughmiller-Newman 2008). The men 
facing the dress-wearing women have a dazed, intoxicated look similar to 
that of the other males in the scene. One woman is fanning the male (in 
pair B), and the other holds a mirror (in pair D). 
 K7898 (figure 7.4) shows a variation on the theme of females assist-
ing males during intoxication rituals. This scene shows two males (indi-
viduals B and C) bending over and holding drinking cups. The men are 
standing over vessels with enema bags sitting on top of them. A woman 
(individual A) is shown facing the two men with a stern facial expression 
and an outstretched, gesturing hand. This woman seems to be guiding the 
men in the ritual. 
 K5005 (figure 7.5) depicts a narrative scene of a male-female pair per-
forming an enema ritual. Enema scenes often show females administer-
ing the enemas (Stross and Kerr 1990). In the first part of the scene, a 
man (individual B) is bent over with a woman (individual A) standing 
behind him holding a drinking cup. The second part of the scene shows 
the woman putting the cup into his backside. The man opens his eyes 
wide in an expression of pain, surprise, or ecstasy. This scene shows the 

Figure 7.3. Scene of pairs of elderly male drinkers and enema users being assisted by 
female attendants while facing a supernatural being in a cave (K530). (Photograph by 
Justin Kerr.)
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Figure 7.4. Scene of a female directing two males who are about to partake in drinking 
and enemas (K7898). (Photograph by Justin Kerr.)

Figure 7.5. Scene of a female administering an enema in a cup to a male (K5005). (Pho-
tograph by Justin Kerr.)

woman directly facilitating intoxication by administering the enema. This 
scene is unique because it shows a drinking cup rather than an enema bag 
as a delivery device. 
 K1550 (figure 7.6) depicts a woman (individual C) administering an 
enema to a reclining male (individual B). A speech scroll emanates from 
his mouth while a bird flies overhead. A seminude male (individual A) 
to the left of the reclining figure is putting something into a large vessel, 
perhaps preparing an enema. The speech and the bird suggest that the re-
clining individual is becoming intoxicated as a way to communicate with 
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the supernatural. Birds often act as supernatural messengers in Maya my-
thology (Rice 2007: 72; Tedlock 1996), and this scene may show a single 
bird in a narrative sequence grabbing the reclining individual’s words to 
deliver them to supernatural forces. The Lacandón believe that intoxica-
tion helps their words be heard by the gods (McGee 1990: 73), and this 
image suggests that the Classic period Maya may have had a similar belief 
system. 
 K1890 (figure 7.7) shows females preparing and administering enemas 
to different males and consulting with a supernatural figure over an en-
ema pot. The presence of the supernatural serpentine being in the lower 
portion of the vessel (scene D) suggests a link between enema use and 
supernatural powers. 
 K114 (figure 7.8) offers an exception to the rule of females acting as 
assistants to male intoxication. This image shows a bare-chested woman 
(individual B) sitting in a temple and drinking from a cup in a scene with 
numerous supernatural figures. She sits behind a male (individual A) who 
is facing a supernatural being (individual C), with a large pot between 
the two. The supernatural individual holds a cup while the male makes a 
hand gesture similar to the one made by the female in K7898 (individual 
A in figure 7.4), which may indicate offering a beverage. The pairing of 
smaller cups with the larger, urn-like vessels looks similar to other ex-
amples of paraphernalia associated with alcoholic beverage consumption 
as seen in K956 and K7898 (figures 7.2 and 7.4). The lack of enemas or 
clear drunken behavior is distinct from other drinking scenes. The female 
drinker in K114 (individual B in figure 7.8) wears clothing that differs 

Figure 7.6. Scene of a reclining male receiving an enema from a female while a bird flies 
overhead, perhaps acting as a supernatural messenger (K1550). (Photograph by Justin 
Kerr.)
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Figure 7.7. Painting of various males and a serpentine supernatural figure visiting 
female ritual specialists who prepare and administer enemas (K1890). The painting de-
picts seven scenes, with the female to the right of the male in all of them. The females 
and males in each scene are distinct, as suggested by the different clothing. In scene A, 
the female holds a baby while a male consults her with an enema pot sitting between 
them. In scene B, a woman adds a substance to a drinking cup while consulting a man. 
In scene C, a female consults a male while the male administers an enema to himself. 
In scene D, a female consults a serpentine supernatural with an enema pot between 
the two. In scene E, a woman administers an enema to a man. In scene F, a woman 
consults a man with an enema pot between the two. In scene G, a female consults a 
male wearing a serpentine headdress. (Photograph by Justin Kerr.)

from that of females in other scenes: the drinking female is bare chested 
and wears only a skirt, suggesting that she is of a different status than 
the other women. K114 lacks much of the paraphernalia and actions as-
sociated with male drinkers in other scenes. First, the scene lacks enema 
gear, which is common in other depictions of intoxication rituals, such 
as in K3027, K530, K7898, and K5005 (figures 7.1, 7.3–7.5). Second, the 
female drinker does not exhibit the openly drunken behavior, such as a 
drunken glazed look on her face, that is seen in male drinkers in other in-
toxication ritual scenes, such as K3027, K956, and K530 (figures 7.1–7.3). 
These features suggest a special status for this female drinker and indicate 
that she was not simply acting as a male. 
 Vase paintings that depict men and women participating in intoxica-
tion rituals contribute to understanding gender among the Classic period 
Maya and the significance of gender in cultural norms regarding intoxi-
cation. Several themes are evident in analyzing the paintings described 
above. Women are not shown drinking, with one possible exception in 
K114 (figure 7.8). Only men are shown receiving enemas. This pattern 
of illustrating males becoming intoxicated while females abstain served 
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to reinforce the dominant gender roles and hierarchy during intoxica-
tion events. Despite being prohibited from imbibing, females played a 
key role in intoxication events through performing their gender-specific 
roles alongside their male counterparts. This key role of women in some 
intoxication events supports the idea of concurrent gender complemen-
tarity, in which females and males served distinct and complementary 
roles (Josserand 2002; Joyce 2001; Stockett 2005). The types of poses 
and actions found in the vase paintings suggest prescribed gender roles 
during intoxication events. Women’s role as assistants to men becoming 
intoxicated took several forms:

• Women standing behind men holding their sides (K956 and K530 
[figures 7.2 and 7.3]).

• Women serving men out of drinking vessels (K3027 [figure 7.1]).
• Women administering enemas (K5005, K1550, and K1890 [figures 

7.5–7.7]).
• One instance of a female directing males in a ritual (K7898 [figure 

7.4]).
• Women performing other assisting actions including fanning or hold-

ing a mirror (K530 [figure 7.3]).

 Male behaviors during intoxication events also fall into a handful of 
categories:

• Men in the scenes are visibly intoxicated (K3027, K956, K530, K7898 
[figures 7.1–7.3, 7.5]).

Figure 7.8. Scene of a male and a female drinking in a structure while hosting four 
supernatural beings on the left half of the scene (K114). (Photograph by Justin Kerr.)
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• Men are shown receiving enemas or drinking (K3027, K5005, K1550, 
K1890, and K114 [figures 7.1, 7.5–7.8])

• Men are shown preparing to receive enemas or drink (K956, K530, 
K7898, K1890, and K114 [figures 7.2–7.4, 7.7–7.8]).

 The poses and actions in the vase paintings mirror those described 
by the seventeenth-century Spanish clergyman Diego de Landa (Tozzer 
1941) among the early colonial period Yucatecan Maya. Landa’s descrip-
tion of people seated in “couples or by fours” (Tozzer 1941: 92) is similar 
to the scenes of females positioned beside males seen in K3027, K956, 
K530, and K114 (figures 7.1–7.3 and 7.8). The vase paintings of females 
serving males drinks or enemas, such as K3027, K5005, K1550, and 
K1890 (figures 7.1, 7.5–7.7), are reminiscent of Landa’s (Tozzer 1941: 
92–93) description of females serving males drinks. Landa’s accounts in-
dicate that there was a pattern of males imbibing and females assisting 
them. One passage in particular highlights this role of women as helpers 
and men as the intoxicated: “And they ate with dances and rejoicings, 
seated in couples or by fours. And after the repast the cup-bearers, who 
were not accustomed to get drunk, poured out drink from great tubs, 
until they (those celebrating) had become as drunk as scimitars, and the 
women took it upon themselves to get their drunken husbands home” 
(Tozzer 1941: 92).
 The depictions of males becoming intoxicated in the vase paintings 
mirror Landa’s (Tozzer 1941: 92) description of how men became “as 
drunk as scimitars” during early colonial period drinking festivities. The 
images of females assisting males during intoxication rituals, especially 
those of females standing behind males holding their sides, such as in 
K956 and K530 (figures 7.2 and 7.3), are reminiscent of Landa’s (Tozzer 
1941: 92) account of women helping bring their drunken husbands home 
after feasts.
 Through performing their defined gender roles during intoxication 
events, individuals may have publicly reaffirmed their identities to others 
in attendance, including supernatural beings depicted in some scenes (fig-
ures 7.3, 7.6–7.8). Generally, males reinforced their masculinity through 
imbibing, and females reinforced their femininity through assisting men. 
This juxtaposition between sober females and intoxicated males would 
have highlighted differences in gender identities and the special nature of 
the intoxicated experience.
 Gender roles varied somewhat depending on the setting of the intoxi-
cation ritual. This variability supports the idea that ancient Maya gender 
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roles were flexible (Ardren 2002; Stockett 2005) and changed in differ-
ent situations. Some scenes, including K956, K7898, and K5005 (fig-
ures 7.2, 7.4, and 7.5), involve between three and four individuals. These 
scenes feature pairings between males and females, possibly husbands 
and wives. K7898 (figure 7.4) is distinct in that it shows a female lead-
ing the two males in a ritual rather than the more common female-male 
pairings. These scenes (K956, K7898, and K5005 [figures 7.2, 7.4, and 
7.5]) lack overtly supernatural figures and represent smaller-scale intoxi-
cation rituals conducted by nobles, possibly in domestic settings. K1550 
(figure 7.6) also shows a small group of nobles conducting an intoxica-
tion ritual; however, this image has supernatural themes with the avian 
imagery and more explicit erotic themes. The scene depicted on this vase 
highlights the more spiritual and transcendental aspects of intoxication 
rituals among the ancient Maya nobility.
 Intoxication rituals could also be more rowdy, as seen in K3027 (figure 
7.1). This image has several participants and may feature more obviously 
drunken behavior, such as the individual drinking out of the large vessel. 
More formalized behaviors, such as the way the women help the men 
drink and the individuals making hand gestures in the center of the im-
age, demonstrate that these larger drinking events remained ritualized 
despite potentially raucous elements.
 Some drinking scenes involved supernatural beings in ritual settings. 
K530 (figure 7.3) depicts a group of supernatural beings or elites partici-
pating in an intoxication ritual in front of a structure or in its courtyard. 
The male imbibers and their female attendants face a supernatural being 
seated in a structure. In K114 (figure 7.8) a female and male are shown 
performing a drinking ritual in their house while facing a group of four 
supernatural beings, one of whom is drinking. This scene may show the 
woman and man offering an alcoholic beverage to the supernatural be-
ings. In K1890 (figure 7.7), female ritual specialists are depicted prepar-
ing and administering enemas for different men and interacting with a 
serpentine supernatural being. A woman is shown caring for an infant in 
the top left portion of the image (figure 7.7, section A), which suggests 
that this event may take place in a domestic setting. The scene may rep-
resent a type of intoxication ritual in which individuals visited specialists 
to perform intoxication rituals that may have been aimed at summoning 
or communicating with supernatural beings. These paintings highlight 
the ancient Maya belief that they could commune with the supernatural 
during intoxication rituals.
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gender hierarchy

Vase paintings of intoxication rituals reflect a dominant gender ideology 
in which women could have considerable power but remained auxiliary 
figures in the overall male-dominated power structure. My analysis of 
these images supports Stockett’s (2005: 573) assertion that gender hi-
erarchy existed simultaneously with gender complementarity among 
the ancient Maya. Although women and men serve complementary 
roles in these rituals, there is an implicit hierarchical distinction in their 
relationship.
 A further expression of gender hierarchy is evident in the general ex-
clusion of females from becoming intoxicated. The one image of a drink-
ing female in K114 (figure 7.8) does not show her to be visibly intoxi-
cated. Additionally, I have seen no images of females receiving enemas, 
which likely delivered more-potent intoxicants (de Smet 1985; de Smet 
and Hellmuth 1986; Grube 2000b). Transcendental communication with 
supernatural powers through intoxication was likely a prized mental state 
among ancient Mesoamericans (Grube 2000a, 2000b; Mitchell 2004; 
Stross and Kerr 1990). Although women played a key role in ancient 
Maya intoxication rituals, their exclusion from experiencing intoxicated 
states of mind suggests that these rituals expressed a hierarchical gender 
ideology.
 This treatment mirrors the exclusion of women from aspects of the 
Lacandón balché ritual, during which intoxication was seen as a means 
for achieving transcendental experiences (McGee 1990). Communal 
events involving balché consumption are an integral part of traditional 
Lacandón social and ritual life (McGee 1990, 2002). Formal participation 
in the balché ritual is exclusively for men (McGee 1990). All men who are 
old enough to drink participate. Women are forbidden from entering the 
“god house” during the ritual and do not directly participate in it. Never-
theless, women are integral, albeit informal, participants: females sit in 
the clearing outside the god house during the ritual and talk with their 
husbands and male kin, who occasionally leave the god house to bring 
women balché to drink (McGee 1990: 80).
 Classic period Maya vase paintings of intoxication rituals may also il-
lustrate idealized behaviors of noble husband-wife pairings as a way to 
reinforce dominant gender ideologies. Female-male pairings in most of 
the illustrations analyzed in this study show individuals who are wearing 
similarly high-status clothing, suggesting that they are both of elite social 
status (figures 7.1, 7.2, 7.4–7.6, and 7.8). Ethnohistoric accounts describe 
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married couples working together during intoxication rituals and also 
describe wives assisting their husbands during early colonial period 
drinking festivities (Tozzer 1941: 92). As idealized images of intoxication 
rituals, these vase paintings would have reflected how married couples 
should properly behave during such events. Through showing nonimbib-
ing wives assisting their husbands during these rituals, the vase paint-
ings reinforced a domestic gender hierarchy that gave unequal power to 
males. Wives were expected to assist their husbands while being prohib-
ited from the central ritual action of intoxication except on relatively rare 
occasions, as seen in K114 (figure 7.8).
 Intoxication events conform to a wider pattern of denying women 
equal access to political and ritual power among the Classic period Maya 
elites. Despite some notable exceptions, such as Lady Xoc’s bloodlet-
ting in Yaxchilán lintels 24 and 25 (Josserand 2002: 129–33, figs. 8.10 
and 8.11), women were rarely depicted as the primary ritual actors in 
monumental artwork. Women were usually shown as assistants to their 
husbands or male kin (Josserand 2002; Joyce 2001). Much of women’s 
formal political power came from being dynastic links between power-
ful elite families (Josserand 2002). Women’s roles as dynastic links were 
especially significant given the frequency at which elite males were killed 
or captured during warfare (Josserand 2002).
 Western culture similarly uses intoxication as a setting for pursuing 
identity enactment and perpetuating gender inequality. Joffe (1998: 298) 
noted that in Western cultures, drinking is traditionally seen as a male 
bonding activity in which women are relegated to being servers and ob-
jects of desire. Western culture’s idealized gender roles of males as bond-
ing alcohol consumers and females as servers and objects of sexual desire 
are illustrated in beer advertisements, which often show “regular guys” 
enjoying themselves with beer while being served by attractive women. 
Such advertisements depict an idealized notion of drinking and sexual 
and gender identities that serve to sell products through reflecting and 
reinforcing the culture’s dominant gender ideology.

coMPleMentarity

The male as receiver and the female as provider of intoxicants may have 
been a metaphorical action for the wider complementary, although un-
equal, relationship between the genders in which women assisted males 
in rituals such as accession rites (Josserand 2002). The role of women 
as complementary helpers during rituals has a long history among the 
ancient Maya. The San Bartolo murals, which date to approximately the 
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third century BC (Saturno et al. 2005, 2006), feature scenes of females 
assisting in various rituals performed by male protagonists. We see a sim-
ilar pattern of gender roles in monumental art, in which women are usu-
ally shown as attendants to males who are performing rituals (Josserand 
2002; Joyce 2001: 90). Examples include stone monuments showing 
males being handed headdresses by female kin during rituals, such as in 
the Oval Palace Tablet from Palenque (Josserand 2002: fig. 8.1).
 On a more practical level, as the only sober participants, females 
would have played a key role in managing intoxication events. Images 
of intoxicated males, coupled with the ethnohistoric accounts (Tozzer 
1941: 92), suggest that men became highly intoxicated during these ritu-
als. Sober female actors would have helped guide ritual actions of the 
intoxicated males. K956 and K530 (figures 7.2 and 7.3) depict women 
physically supporting and guiding intoxicated males through a ritual, and 
K7898 (figure 7.4) shows a female directing intoxicated, or soon to be 
intoxicated, males. These images suggest that sober females maintained 
order during intoxication events. These gatherings were also social af-
fairs, and females would have played a key role in mediating relationships 
between intoxicated participants. The proclivity of drunken individuals 
toward antisocial behavior would have made sober females a valuable as-
set in avoiding and defusing confrontations between intoxicated males. 
De Landa gives some evidence for this aspect of female involvement in 
intoxication rituals among early colonial period Maya with his descrip-
tion of sober females assisting their drunken husbands (Tozzer 1941: 92).

gender role reversals in intoxication events

Vase paintings of intoxication events may depict instances of gender role 
reversals during certain rituals. Diversion from the cultural norms of 
gender roles during some rituals has been described in ethnographic ac-
counts of other parts of the world (Bateson 1958; Turner 1969: 183–85). 
Breaking normal gender roles during rituals highlighted gendered be-
haviors and identities, thereby reinforcing the dominant gender ideology 
(Bateson 1958; Turner 1969: 183–85). Penetration of males by females, as 
seen in K5005, K1550, and K1890 (figures 7.5–7.7), represented an eroti-
cized ritualized gender role reversal (Houston et al. 2006: 117). The sexual 
nature of enema scenes is reinforced by the presence of male genitals in 
K1550 (figure 7.6), which is generally unusual in Maya art (Houston et al. 
2006; Joyce 2001; Meskell and Joyce 2003).
 This eroticized male/female enema imagery is reminiscent of the 
Lacandón conception of balché as being a seductive female whom male 
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drinkers hope to keep by avoiding vomiting (McGee 1990: 81). Although 
balché consumption is largely associated with males, the balché itself is 
personified in songs as a female. During the ritual, men sometimes sing a 
song that on the surface appears to be a love song to a woman. In fact, it 
is actually about a man begging his balché—called “little woman” in the 
song—not to leave him. McGee (1990: 81) suggests that the man’s plea for 
balché to stay is allegorical of the singer’s desire to avoid vomiting, which 
would cause him to sober up. Among both the modern Lacandón and the 
Classic period Maya, the intoxicated individual is generally male and the 
facilitator of intoxication female. This evidence suggests that the Maya 
conceived that during intoxication events, the male-gendered individuals 
submitted themselves to the female-gendered intoxicants. Despite this 
specific role reversal of females penetrating males, the wider gender role 
of females abstaining while assisting males in intoxication events holds 
true in these images.
 A different type of deviation from normal gender roles may be depicted 
in the image with the possible female drinker in K114 (figure 7.8). The 
female in K114 (figure 7.8) drinks, thereby partaking in a normally male 
activity. She also wears a more male costume, going bare chested rather 
than wearing the more traditional body-length huipil typically seen on 
women in Classic period Maya art (Joyce 2001: 65). This individual may 
be of a manly woman gender category, such as those described by Looper 
(2002). Alternatively, this scene, as with those involving female-adminis-
tered enemas, may represent a special ritual in which gender roles devi-
ated, allowing women to wear different clothing and to drink.

Conclusions

Examination of Late Classic period Maya vase paintings demonstrates 
that intoxication events were settings for enacting and constructing gen-
der identities. These images provide a previously unexplored line of evi-
dence in the study of gender among the Classic period Maya. Patterns 
of behavior among males and females demonstrate that males became 
intoxicated during these events. Women acted primarily in serving men 
alcoholic beverages, administering enemas, or assisting with the ritual in 
other ways.
 My analysis supports the notion that gender identities were simultane-
ously complementary and hierarchical among the ancient Maya (Stockett 
2005). Intoxication rituals included aspects of a gender hierarchy such as 
the role of women as ritual assistants and the prohibition of women from 
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becoming inebriated. Despite this hierarchy, complementary aspects 
of gender dynamics among the Classic period Maya are evident in the 
prominent portrayal of females in these scenes. In addition to assisting 
males in drinking and taking enemas, women played a key role in orga-
nizing and keeping order during these sometimes-raucous festivities.
 The prominence and complexity of gendered behaviors in vase paint-
ings of intoxication rituals support Dietler’s (2001, 2006) assertion that 
feasts, especially those involving drinking and other forms of inebriation, 
were key settings for enacting gender identities and reflecting gender ide-
ologies in the ancient world. This chapter highlights how scholars must 
consider the different ways that people participated in intoxication events 
according to their place in society. Intoxicant use, or prohibition thereof, 
often depended on one’s wider social identities, including gender. Fur-
thermore, this examination of gendered behaviors regarding intoxication 
can illuminate previously unexplored aspects of gender roles and identi-
ties in ancient cultures.
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8
Mayan Ritual Beverage Production

Considering the Ceramics

Jennifer loughMiller-cardinal

Drinking is an act loaded with significance. It is cultural fact on which thousands  
of years, millions of gestures have accumulated.

—Turmo 2001: 130

This chapter addresses areas where more attention could be focused 
toward the bridging of the material goods and behavior. The research 
presented here considers the artifact as both the outcome of a need and 
an artifact in and of a process. While vessels are easily identified in the 
material record, we must also examine the behavior that surrounds them 
in order to better interpret ancient practices of ritual consumption, the 
images that depict such events, and the texts that refer to them. One 
area of particular interest and well suited to thorough evaluation of these 
relationships is the production of fermented beverages, the containers 
from which they were consumed, and the contexts in which these vessels 
were used.
 The various attributes of pottery vessels are frequently used to address 
complex questions about the behaviors of the ancient Mayans, both those 
specifically related to the vessel use and more-general aspects of func-
tion. Extra attention has been given to elite drinking containers, espe-
cially those vessels bearing texts and/or images. This scrutiny has led to 
epigraphic discovery that prominent text (typically around the rim, oth-
erwise identified as the Primary Standard Sequence) often contains folk 
names potentially identifying the vessel type (Boot 2009; Houston 1989; 
Houston et al. 1989; Kettunen and Helmke 2010: 36; MacLeod 1990: 315; 
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Tedlock 2002: 174), the names of owners and patrons, and the names 
of foods consumed by the Mayans (see Stuart 1988, 2005; see esp. Stu-
art 2006; but also see Beliaev et al. 2010; Coe and Coe 1996; Hull 2010; 
Kaufman and Justeson 2003, 2006, 2007; McNeil 2006; McNeil et al. 
2006; Mora-Marín 2004; Rain 2004: 167; Stross 2006).
 Iconographic and image analyses have identified particular events, the 
participants of those events, and the context or location of certain depic-
tions (Alcorn et al. 2006; Christenson 2004; Colop 1999; Sachse 2008; 
Sharer and Morley 1994; Stross 2006; Tedlock 1996; Townsend 2000).
 The vessels themselves have been subjected to many kinds of evalua-
tions to help answer archaeologically derived research questions. There 
are differences, however, between vessels that have been recovered ar-
chaeologically and vessels that are depicted in the art. Mesoamerican 
scholars, however, have had difficulty directly connecting material goods 
to graphic depictions of behavior. This is not to say that correspondences 
between archaeological and iconographic elements are not common, but 
linking specific behavior to material objects shown in the iconography 
has been problematic.
 Events involving the consumption of drinks are among those most 
commonly captured in the art. Many of these scenes suggest consump-
tion of what are presumed to have been alcoholic beverages (discussed 
further below). The portrayal of a wide range of vessel forms related to 
beverages and consumption supports this interpretation. These events 
are depicted not only in murals and monuments but also on the vessels 
associated with drinking.
 Typically, Mayan illustrations (especially those featured on vessels) 
were not static representations of a moment but instead represented a 
view of an ongoing action (Loughmiller-Newman 2008). Such scenes 
typically depict political deliberations, noteworthy discussions, mytho-
logical events, war, hunting, or sacrificial processional or patrician rites. 
These scenes depict noteworthy segments of time but hint at a more 
protracted sequence of events surrounding that time frame. This can be 
identified through the depiction of regularly occurring objects and accou-
trements associated with event type and actor status (such as kings, lords, 
and secondary nobles). These items were culturally identifiable elements 
and would have been immediately recognized for their intended purpose 
or use within that scene. Thus, an object depicted within such a scene 
necessarily performed an understood role within that sequence of action. 
Unfortunately for modern researchers, most of these cultural symbols are 
still poorly understood.
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 A depicted vessel (e.g., a cup, bowl, cylinder, or olla—a vessel meant 
for drinking will be generically called a cup throughout this chapter) will 
have an intended function associated with its form. This is true in our 
own lives: for example, a wine glass on a reception invitation. In general 
performance a cup is what will hold, is holding, or has held a beverage. 
This meaning is present when a vessel is depicted in a scene, regardless 
of whether it is depicted as actively being employed in consumption. Its 
presence in a scene simply represents the performance of some activity 
related to beverage consumption as well as a pars pro toto indication of 
the sequence of events that necessitated its presence. The depiction of 
a drinking vessel, therefore, represents some larger series of behaviors 
involving a beverage. The beverage itself had to be acquired or produced, 
possibly stored, provided or served, and finally consumed. Each of these 
activities would have had some set of associated actions related to mate-
rial artifacts, and possibly some set of associated ritual or other socially 
recognizable behavior as well. Each such set of actions is indirectly im-
plied by the depiction of a drinking vessel.
 There are very few liquids, if any, that would have been immediately 
available for consumption to the Classic Mayans without some form of 
preparation. Water would have needed to be purified, fruit would have 
had to have been processed, and the fermented beverages would have un-
dergone specific preparatory steps. Colonial documents and recent eth-
nographic work have highlighted the significance of the rituals involved 
in the preparation of certain beverages—ritual drinks were born out of 
ritualized acts (e.g., balché rituals [see Boremanse 1981; Hoil and Roys 
1967; McGee 1984, 1988; Slotkin 1954; Tozzer 1907]). This underscores 
the fact that the act of drinking a beverage is not a self-contained event 
but instead one intrinsically linked to the preparation of the liquid. The 
act of preparation would conclude with consumption, but the consump-
tion would not be the only aspect considered significant.
 A cup directly symbolizes only the final act of consumption by an in-
dividual, but consumption itself further necessitates and symbolizes by 
implication all the prior events as well. An olla generally indicates a pen-
ultimate state of consumption during which a liquid is expected to be 
served in a cup. The presence of ollas also suggests either that numerous 
participants will be consuming the beverage or that the participants will 
be consuming a greater quantity than that held by a single cup.
 The production of alcohol requires specific steps and care, as does 
the production of significant foodstuffs. Recipes and required steps or 
content can reasonably be assumed. Significant goods would not have 
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been reasonably left to experimentation, especially those that are rare, 
difficult to procure, or require a great amount of effort to produce. This 
would likely be especially true if they were required for use in an im-
minent ritual. Ritualized production would function broadly as a recipe, 
thus ensuring a reasonable amount of success leading to a predictable and 
consistent final product.
 The Mayans, in concert with the whole of ancient Mesoamerica, cele-
brated many calendars tied to planting, growth, and harvest (Stuart 2011). 
The act of planting, harvesting, or collecting the ingredients must also be 
included in the consideration of the cup. Clearly, archaeologists cannot 
attain a full material record of the expression of these behaviors, but it 
should nevertheless be possible to assemble evidence of their practice by 
reasonable interferences.
 It can be ascertained from the drinking scenes that not all events de-
picted are of equivalent importance, and the drinks present in the scenes 
play highly variable roles. The variation in which vessel forms are illus-
trated may indicate more about the event than we have yet considered. 
One means of evaluating the event depicted is to consider the contents 
of large ollas and basins, which are commonly shown with single glyphic 
labels or denoted by associated icons (such as elements protruding from 
the top) (figure 8.1). If potential contents can be broadly identified, then 
archaeologists have the opportunity to study the behavior represented 
as a sequence of events. The images typically show one of the follow-
ing libations: maize/beer, honey/mead, or agave/pulque. Broadly, we 
know that each of these beverages has material goods associated with 

Figure 8.1. Example of an olla with elements shown above the vessel (K4113). (Photo-
graph by Justin Kerr.)
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its production, ethnographically known expressions, and ethnohistorical 
documentation. 

Social Contexts of Mayan Drinking

Alcoholic beverages are among the very first processed foods. The pro-
cess of fermentation is naturally occurring, and it enables longer storage 
and usage of food items by inhibiting bacterial growth (Steinkraus 1983; 
Ulloa 1987; Vargas 2001). The term drinking, or to have a drink, typically 
refers to imbibing alcoholic or exotic liquids (Chatwin 2001; de Garine 
2001; Douglas 1987). Drinking or to share a drink, as Mandelbaum (1965) 
argues, symbolizes social solidarity (see Washburne 1961). “Ceremonial 
drinking [among the Japanese] took place also—as it still does—at wed-
dings, funerals, banquets, and ‘congratulatory occasions’ such as New 
Year” (Sargent 1983: 279). In some cultures, drinking is only a social ac-
tivity. For instance, “All drinking [among the Meo of Laos] occurs as a 
social activity. Alcohol usage is closely integrated with other elements of 
Meo culture: rites of passage, important extra-kin relationships, unpre-
dictable crises, annual celebrations” (Westermeyer 1983: 290).
 The physiological effect of consuming alcoholic drinks is well estab-
lished. The general effects include relaxation and reduced inhibitions. The 
pharmacological properties of alcohol create a bodily reaction, which to 
the brain seems strikingly different from that of daily experience. Drinks, 
especially alcoholic beverages, have traditionally been included in ritual 
activities to exploit this psychoactive effect (Dietler 1990, 1996; Heath 
1976; Mandelbaum 1965; Marshall 1983b). Many Mesoamerican cultures 
used potent drinks for ceremonial purposes. The extent to which they 
combined intoxicants to achieve an altered state is still under investi-
gation, but archaeological evidence and depictions of ceremonial para-
phernalia indicate frequent ritual usage (de Smet 1985; Reents-Budet et 
al. 1994; Schele and Miller 1983). Given their antiquity and geographical 
distribution, alcoholic beverages remain the best known and most widely 
used means of altering human consciousness (see, e.g., Steinkraus 1983).
 Fellowship among community members is encouraged by social drink-
ing events (Healy et al. 1983). According to Jesuit scholar Bernabe Cobo 
([1599] 1943: 254), “The public banquets in Peru lasted a long time and 
participants would drink heavily at these feasts until they became inebri-
ated. . . . They would take turns offering each other chicha in the following 
way: the one who was offering would get up and go over to a member of 
the other group carrying two glasses of chicha in his hands, giving one 
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glass to his counterpart and keeping the other himself, they would drink 
together.”
 The relationships established and reinforced by drinking are as in-
dividualistic as they are communal. According to Madsen and Madsen 
(1983), in the village of Tecospa, Mexico, social pulque consumption cre-
ates a contract between participants similar to that of a potlatch. To ac-
cept pulque from the host is to acknowledge his land and his family, while 
to refuse the pulque is to reject the host (Madsen and Madsen 1983: 44). 
“Alcohol is not socially disruptive among them, but a mechanism of so-
cial integration” (Bunzel 1940: 372). Intoxication is believed to intensify 
group cohesion and express the sense of community.

beverages as PerforMative MediuM

Rituals are episodes of repeated and simplified cultural communication 
in which the direct partners to a social interaction, and those observing 
it, share a mutual belief in the descriptive and prescriptive validity of 
the communication’s symbolic contents and accept the authenticity of 
one another’s intentions. It is because of this shared understanding of 
intention and content, and in the intrinsic validity of the interaction, 
that rituals have their effect and affect. Ritual effectiveness energizes 
the participants and attaches them to each other, increases their iden-
tification with the symbolic objects of communication, and intensifies 
the connection of the participants and the symbolic objects with the 
observing audience, the relevant “community” at large. (Alexander 
2004: 527)

 Participation in ritualized or otherwise formal social events often re-
lies on the participants’ thorough knowledge and enactment of the eti-
quettes and paraphernalia of the event. In this context, the consumption 
of a beverage is part of the formal performances of the participant or 
participants, and therefore the beverage becomes part of that perfor-
mance—both as paraphernalia and as a necessary part of the etiquette. 
Depending on that context, the production, preparation, and service of 
the beverage (and all material paraphernalia and actions associated with 
that sequence) equally become part of that performance. The proper con-
duct of those actions and possession of those accoutrements establish the 
validity and success of the participants in the view of a cultural observer.
 In the performance of ceremony and ritual, the settings and accoutre-
ments utilized are intrinsically tied to the legitimacy of the actions and 
performers, the delineation of performer and observer, and the evaluation 
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of the success of the performance. Social actions are strategically consti-
tuted to communicate each of these roles to all participants—both actors 
and audience. Although consisting of broadly prescribed and proscribed 
sequences of actions and events, the success of ritual performance de-
pends on the adequate and strategic utilization of all available semiotic 
referents. This is in order to satisfy not only the intentions of the per-
former but also the expectations of the observers. In this sense, socially 
legitimated actors and the social body of legitimating observers are equal 
participants.
 Prestigious goods used in formal affairs are easily distinguished from 
mundane utilitarian wares. They are distinguished as elite artifacts by 
their quality of craftsmanship, use of exotic forms that limit pragmatic 
usability, ornate surface embellishment, and unique occurrences of im-
age and text. Examples of such high-quality items are presented in Jus-
tin Kerr’s database of Mayan vessels. Such ornate vessels are recovered 
most often in ritual contexts, and drinking vessels are the most frequent 
forms found in the elite ritual contexts. Ritual is used here to refer to an 
event that requires specific behaviors and paraphernalia to enact. These 
contexts result in cultural activities that fall outside routine or daily be-
haviors. The archaeological identification of highly ornate service ware 
suggests that some events required exotic service to satisfy ritual or other 
prescribed actions. “There were contexts in which both the consumables 
and the vessels and other equipment used in their consumption were de-
signed to set the rituals and their participants apart from others” (Pollock 
1983: 25).

drinking as social PerforMance

What and how one consumes is intrinsically related to who one is (Bour-
dieu 1984). When consumption is set within specific communal circum-
stances (e.g., that act generally known as feasting), it becomes a socially 
charged event in which participants engage in a range of significant activ-
ities that directly influence social formation, maintenance, and operation. 
With its focus on the company, context, service, and consumables, the act 
of feasting creates a situation unlike daily consumption and interaction. 
Therefore, socially consuming foodstuffs in the context of a feast fixes 
the consumer to a class of behavior by both the context and the content 
of the actions. That class is defined by the host and event and is further 
made manifest by the service and foodstuffs (see Douglas and Isherwood 
1979: 62).
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 The symbolic elements present in any such event refine the partici-
pation by a series of signals weighted against other lesser and greater 
signals, each of which is designed to convey particular information to 
the other participants and observers (Brumfiel 1987, 1994; Brumfiel and 
Earle 1987; LeCount 1999; Sabloff 1986). Those who participate in affairs 
of this magnitude express their position by seamlessly performing ex-
pected acts and etiquettes, which are further supported and accompanied 
by the appropriate paraphernalia.
 These expectations, such as consuming expected goods or possessing 
the required tools, can express and detect the distinction of those items 
against all others. These inalienable possessions are described by Weiner 
(1992: 33) as “symbolic repositories of genealogies and historical events[;] 
their unique, subjective identity gives them absolute value placing them 
above the exchangeability of one thing for another.” Legitimate members 
of the associated social stratum readily identify a fraud, a fake, or an error 
in decorum. In this way, restriction through specialized knowledge and 
performance of status-affiliated events keeps nonparticipant observers 
from attempting infiltration into this exclusive arena.

Production and service as social PerforMances

Although much attention regarding Mayan vessels has been focused on 
the subsequent acts of consumption and feasting, the formal etiquettes 
and rituals involved in the preparation, presentation, and service for the 
event may equally be considered performative acts. Such preparatory be-
haviors and material paraphernalia are bound within the same cultural 
perceptions and conventions and may equally contribute to the same 
forms of social currency or sanction as a result. Formal preparations for 
ritualized events and the manner of presentation may be highly visible 
indicators of the host’s adherence to and success in the conventions of 
ritual performances, regardless of the success of the culminating acts of 
the event.
 Despite the pragmatic and functional nature of the preparations and 
service for an event, Mayan art is not known to depict the mundane in 
any aspect. It is reasonable to conclude, then, that the depiction of these 
acts is indicative of their particular significance to the overall sequence 
of ritual preparations and behavior. As such, their presence in the ico-
nography makes them prominent and necessary contributors meant to 
communicate some pertinent information regarding the nature or signifi-
cance of the events being portrayed. They are, in some manner, qualifying 
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or specifying some particular nature of the event that is not otherwise 
germane to all similar events (i.e., indicating the particular manner or 
intent of the feast or ritual). If that is the case, then the specific imple-
ments and materials depicted as the preparatory rituals for an event serve 
a significant functional role and warrant closer scrutiny.

Significance of Drinking to the Classic Mayans

Outside of the codices (Post-Classic, AD 900–1500), I am aware of only 
one known depiction of anyone in the act of eating.1 There are, however, 
numerous depictions of figures in some state of a drinking event (only 
six depictions where a cup or bowl is raised to their lips: K3027, K3264, 
K4377, K4907, and K5513 [Kerr numbers], as well as one in the Calakmul 
murals) throughout the Classic and Post-Classic periods. Additionally, a 
far greater number of drinking vessels bear hieroglyphic texts and deco-
ration compared to bowls or plates. Inasmuch as drinking is more com-
monly depicted in elite art than is eating, drinking seems to have been 
a more significant semiotic referent. This suggests that drinking rather 
than eating had the greater normative salience and performative conse-
quence to the Mayans.
 Feasting and drinking events of the Classic period apparently involved 
copious amounts of alcoholic beverages and probably other naturally 
occurring intoxicants. In several scenes, the participants are shown to 
have consumed enough to vomit (e.g., K6020). The gods are also depicted 
partaking in these events, as often and as much as do the humans. The 
archaeologically known vessel forms that are depicted in these scenes 
include handheld cups or bowls, cylinders of various sizes, multiple sizes 
of ollas, and clysters (enema bags). The Mayans frequently consumed al-
cohol by enema as well as by drinking. The primary distinction between 
feasting and drinking scenes and scenes of other events is that there is 
little difference between the main figure (if there is one), the vessels he 
has, and the ones used by everyone else. Scenes of other events, by con-
trast, hold to certain canonical conventions that indicate the evident so-
cial roles of the scene’s participants.

1   Las Pinturas murals at Calakmul portray an individual who has food clearly raised to the 
mouth. Although there are numerous scenes in which food is present or is being proffered, this 
is the only example thus far known that unambiguously depicts an individual in the act of eating.
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Ritual Libations

Drinking as a medium through which humans interact with the super-
natural realm is a common thread among many ancient and modern 
cultures (Carstairs 1954; Leacock 1983; Sargent 1983; Underhill 2000; 
Westermeyer 1983). The altered state leads one to experience things that 
cannot otherwise be seen. Underhill (2000: 116) suggests that the psy-
choactive properties of alcohol are responsible for such things as “making 
mourners feel that they could communicate with deceased loved ones.” 
Reduced inhibition, increased sensitivity, and impaired focus are among 
the conditions created through inebriation. Such an inebriated state can 
be easily exploited, thus allowing ritual events to be more potent in the 
perceptions experienced by the participants. The interaction and reac-
tion, individually and collectively, is made distinct from other common 
events by the intoxicants.
 The ancient Mayans employed other means to alter their perceptions, 
such as their use of costumes (see K533) in the guise of a specific god (see 
K764) (Houston and Stuart 1998; Stone 1991). These costumes and dis-
guises are depicted in association with drink containers, suggesting that 
intoxication was likely part of the event as well. The gods themselves are 
often associated with specific intoxicants, such as the association of God 
A with honey/mead (see K2286) and God L with tobacco.
 Images that suggest tribute or transfer of goods (see K1728) frequently 
include images of drinking vessels. Similarly, drink vessels are usually 
present in the depictions of political interactions where all key figures are 
seated. There are multiple reasons for drinks being served in these ven-
ues. It is possible that intoxication, leading to impaired judgment, could 
have been used strategically in socioeconomic affairs or exploited for its 
relaxing qualities for ameliorating tense or tenuous social situations. In 
other words, the reason for the presence of drinks may not have been a 
ritual act or initially a ritual act. In addition to rituals, drinking may well 
have been indulged in for very basic somatic responses of aiding comfort 
or furthering another agenda.

coMMensal drinking at feasts

Feasting as a communal activity generally consists of both food and drink. 
The primacy of drink, however, tends to outweigh the presence of the 
food in many circumstances. Evaluating the relative focus on food or 
drink suggests that a different framework is in place for events where 
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drinks are primary. In some cases, the presence of alcohol would seem to 
be meant as entertainment, such as at the feasts held in medieval Europe. 
In other cases, alcohol is consumed in reverence to the gods, such as to 
Mayahul, the Aztec goddess of pulque. Drinking specific libations can 
also be considered a mark of ethnicity or status: the Greeks, for example, 
focused on the consumption of wine for the symposion as evidence of 
elevated status.
 Mesoamerican evidence of feasting has been described at length by 
many scholars, such as Danien (2002), Hendon (2003), Houston and 
colleagues (1992), Hurst and colleagues (2002), Martin (1996, 2005), 
Masson (2002), McNeil (2006), Reents-Budet and colleagues (1994), 
and West (2002), among many others. “Feasting among the Maya is well 
documented ethnohistorically and ethnographically in the Maya region, 
and it was probably common in the Classic period” (McAnany 1995: 31). 
After the conquest, both Diego de Landa and Bernardino de Sahagún 
(Durán 1971; Sahagún 1953; also see Tozzer 1941) noted that at the con-
clusion of an elite feast, both the Mayans and the Aztecs would give lavish 
gifts to their guest for participating. “To each guest they [the Maya] give 
a roasted fowl, bread and drink of cacao in abundance; and at the end of 
the repast, they were accustomed to give a manta to each to wear, and a 
little stand and vessel, as beautiful as possible” (Tozzer 1941: 92).
 The primary motivation of a feast is to satisfy some socially recog-
nized intention or purpose through the specific gathering of people and 
goods thought to address that need. The goals of a feast are in large part 
dependent on the event and the participants, but any number of second-
ary intentions may be interlaced with these goals (Arnold 1993; Dietler 
1990, 1996; Potter 2000). The arrangement of a feast and festivities must 
be culturally permissible (i.e., broadly recognized as legitimate within so-
ciety), with every actor aware of his or her role (see Baumann et al. 1988; 
Bourdieu 1984). The consequences of the event are legitimized by social 
witnessing and recognition. For the Mayans, the pottery is a lasting sym-
bol of these events and one’s participation, which is given as an enduring 
signifier of affiliation and participation.
 Drink feasts, like meal-central feasts, required special venues, service 
wares, and unique and rare consumables. Guests were as constrained by 
social interactions as those observed during meal-central feasts. In es-
sence, the drink-central feasts follow most of the constraints of the meal-
central feast. So why, then, are there differences, and what do they sug-
gest about these formal gatherings? I suspect that drinking alcohol was 
of far greater importance to the Mayans than is yet fully realized. Even 
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though fermented beverages were consumed daily, overindulgence was 
sanctioned only for select days and in select places.
 The social dangers of overindulgence in drinking were more imme-
diate than those of food consumption. Only when a food-central feast 
became too lavish, thus affecting the status quo, were sumptuary laws 
enacted to curtail overindulgence. In addition, drinking with the inten-
tion of getting drunk means that the guests must also adopt a second set 
of behavioral constraints (or etiquette) governing drunken behavior. This 
includes not only public behavior but also potential behavior in the pres-
ence of deities.

Mayan beverages and their Production

The Mayan elites of the Classic period had the wealth, influence, and 
trade networks to acquire nearly any substance available throughout Me-
soamerica. With their knowledge of fermentation and the availability of 
a vast array of natural intoxicants, the Mayans had numerous recipes for 
beverages of which we still know very little. Decoding and interpretation 
of food-related text is still an ongoing area of study. However, there ap-
pear to have been a relatively limited number of beverage bases to which 
additional ingredients were added, often in the form of intoxicants or 
other culturally significant substances such as kakaw (Loughmiller-New-
man 2012). Drink bases of honey, maize, and agave are widely known 
from the ethnohistorical and ethnographic documentation, and their use 
by the ancient Mayans is supported by current understanding of the food 
texts available.

Honey Beverages

Honey was a known sweetener (see K681) and was used to create mead 
(figure 8.2). Mead was the primary base of balché (discussed below), but 
the sweet liquid created from honey (fermented or otherwise) would also 
likely have been a sweetening additive to cacao (see Houston et al. 2006: 
116–17; Hull 2010: 241; Reents-Budet et al. 1994: 75). Both Landa (1975) 
and Díaz del Castillo (1953) noted that honey was added to maize and 
cacao drinks. The Mayans were beekeepers and collected honey from 
stingless bees. One of the most productive species has been Melipona 
beecheii, or in Yukatec Maya, xunan kàab’. Myrmecocystus ants (related 
to carpenter ants) also produce large quantities of honey, perhaps even 
more than the melipona bees. Presently, nothing in the glyphs is known 
to distinguish between the two types of honey. 
 In the Classic images, God A' is frequently associated with bees, honey, 
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Figure 8.2. Example of beehive and honey collection (K1254). (Photograph by Justin 
Kerr.)

and mead. He is commonly shown holding an olla marked with the glyph 
’ak’ab’ (night or darkness). There are other related depictions of this 
god severing his own head with an axe. Among the images showing ol-
las marked with bees or ’ak’ab’, there are others that are not graphically 
labeled but have a severed head on top (possibly harkening back to the 
decapitation of God A'). All of these ollas are probably indicating that the 
contents are mead.
 Balché (Lonchocarpus violaceus) seems to have had an important but 
less visually and iconographically traceable place in Classic Mayan cul-
ture, and it is likely one of the most common of the honey-based bever-
ages. Balché is typically a form of mead created from fermented honey 
mixed with the bark of the balché tree. The fermentation is rapid, but it 
does not produce a highly alcoholic drink. Henderson and Joyce (2006: 
152; see also Baer and Merrifield 1971; cf. Coe and Coe 1996) suggest that 
fermented cacao was sometimes mixed with balché.
 Sources, such as the Relación de Yucatan, described that the Yucatec 
Maya were fond of the drink balché. The drink was easy to prepare, was 
frequently consumed, and had widespread use. Encomendero Giraldo 
Diaz Alpuche of Dzohot and Tizimin described it in this way:2 “Before the 
Spanish entered the country . . . they [the Maya] made a wine of water and 
honey and in it placed the root which is called balche in their language, 
and pouring this into great vessels of wood like great troughs . . . and this 
cooked and boiled two days, all by itself, and they made something very 
strong which had a vile smell. During their dances, when they were danc-
ing, they gave them some of this to drink in little cups and often, and in 
a short time they got drunk” (Blom 1956). The Motul dictionary (dating 
around 1590) also records the presence of such drinks, stating that “bal-
ché is wine made from the bark of the tree to get drunk on.” This form 

2   Colección de documentos inéditos relativos al descubrimiento, conquista y organización de 
la antiguas posesiones españolas de ultramar, 2d ser., vol. 2.
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of production is described in several texts, all noting the frequency with 
which this beverage is consumed. “Of the bark mixed with the watered 
juice of sugar cane or honey the Lacadone Indians, like the ancient Ma-
yas of Yucatan, make a fermented drink, giving it the same name as the 
tree with which they make themselves drunk during ceremonies . . . the 
drink, of white milky color and acid smell[,] contains only a small quan-
tity of alcohol, for which reason a great amount has to be taken before 
drunkenness ensues” (Miranda 1952: 199). Miranda further states that 
the balché tree grows well along cornfields and is typically planted there 
by the Lacandón Mayas. Because of harvesting for the drink, this tree 
rarely reaches full maturity (Miranda 1952; see also Boremanse 1981).

Maize Beverages

Chicha has become a term used to describe native beers, but it has also 
been used to describe native fermented beverages in general (figure 8.3). 
The Nahuatl term chicha was taken by the Spaniards from the Mayan 
highland societies to different regions of the Americas in referring to fer-
mented intoxicants in general (Staller 2006: 449–50). Chicha as a maize 
beer was, and still is, widely consumed in the Americas, especially in 
communal settings. It is a drink that can be created by the majority of the 
population, the nutritional properties are significant in supplementing a 
poor diet (Steinkraus 1983: 352–54), and it has a high caloric value and a 
low alcohol content of around 3 percent. This drink is the beverage most 
regularly consumed in communal settings. Ollas containing sa’ (maize 

Figure 8.3. Example of SA’, “maize gruel,” on olla (K5062). (Photograph by Justin Kerr.)
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Figure 8.4. Example of ancient lauter tuns or sieves on large clay vessels. Example A, 
from ancient Egyptian beer making, is a basket over a large clay vessel seated on a thick 
reed mat (Art Museum of San Antonio). Example B, from Central Mexico, is a perfo-
rated vessel over a large olla seated on a thick woven mat (Museo Nacional de Antrop-
ología, Mexico City). Example C, from a Las Pinturas mural at Calakmul, is a wooden 
vessel or basket over a large olla seated on a thick woven mat.

gruel) are depicted in several drinking scenes. These vessels are decorated 
with a large crossband glyph thought to be the logogram SA’. These con-
tainers may have been the form used to hold fermented maize products. 
 Beer is produced through several steps of the fermentation of a grain. 
This involves the starch converting to a sugar during the malting process 
and the sugar to alcohol in the fermentation process. The general process 
for producing maize beer is to soak the kernels, lay them out on mats, 
and then cover them with leaves or mats until they sprout. Once the im-
mature sprouts have formed diastases, the sprouted kernels are ground 
into a paste. This paste is added to water and boiled into slurry. Once 
broken down, the homogeneous syrup is poured into a sieve or lauter tun, 
which allows the sugary liquid to be separated from the mash (figure 8.4). 
This liquid is fermented (i.e., the sugar is converted to ethanol) in a large  
olla. This process has been documented for the making of tesgüino (the 
Spanish name), a particularly strong beer made from maize (Bruman 
2000: 41).
 Wine can also be made from the maize stalks, which contain a high 
proportion of sugar, especially when they are immature. Crushed maize 
stalks produce syrup that can be collected for a sweetener, and this same 
syrup easily ferments into a wine. Bruman (2000: 60) notes several drinks 
consumed by the K’iche’ Mayas and Huastecos that are formed from fer-
mented stalk wine and toasted maize.



Mayan Ritual Beverage Production: Considering the Ceramics   ·   213

Agave Beverages

Aguamiel is the sweet sap produced by the hulled maguey; it needs to be 
consumed within the first days of extraction because fermentation oc-
curs naturally and rapidly to form pulque (figure 8.5). Aguamiel may also 
be boiled down to form a thick syrup or a solid sugar. As syrup or sugar, 
however, agave sap is much more durable, and surpluses can readily be 
stored over a period of months or longer. 
 Pulque is a thick, bitter drink with relatively low alcohol content. The 
word *kiih ‘agave/pulque’ is widely attested in the Mayan languages. Every 
branch of the Mayan languages has cognates of the word chiih for pulque, 
indicating that this word existed in deep time going back to proto-Mayan. 
Ollas depicted on the polychrome vessels are often labeled with chiih, but 
there is only one known example of the word chiih in the PSS (see Stu-
art 2005: 145 [Tikal vessel MT219]). The depiction of fermentation ollas 
tagged with chiih gives us good reason to believe that this beverage or one 
very similar to it was used in high-profile consumption activities.
 Pulque is a Central Mexican drink, and it is not known to be produced 
in the Mayan area. True pulque-producing maguey (i.e., Agave salimi-
ana and Agave atrovirens) is viable only at elevations above 1,800 meters 
(Nobel 1994; Steinkraus 1983; Youman and Estep 2005). Pulque has of-
ten been considered to be the drink of the Aztec masses (Havard 1896: 
1). The varieties known to produce pulque grow in Central Mexico, the 
homeland of the Aztecs and Otomi. “Nearly all documentary descrip-
tions of Aztec feasts mention the consumption of pulque (or octli) and 

Figure 8.5. Example of chiih, “agave/pulque,” on an olla (K1092). (Photograph by Justin 
Kerr.)
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cacao. . . . It seems clear from both pictorial and written sources that 
pulque was consumed quite often at Aztec rituals and feasts” (Smith et 
al. 2003: 257; see also Henderson 2008).
 The ease of access and high nutritional content of the agave sap (agua-
miel ‘honey water’) has made it an important staple for the vast popula-
tions of Central Mexico (Correa-Ascencio et al. 2014; Smith et al. 2003). 
The problematic connection of pulque with the Mayans, of course, is the 
otherwise unestablished possibility of growing pulque-producing agave in 
the humid Maya lowlands. Furthermore, pulque ferments within twenty-
four hours of harvest and becomes highly fermented after forty-eight 
hours. At no point under normal conditions does pulque fully ferment, 
however, so the fermentation is continuous, as is the expansion of the 
gases released (Nobel 1994; Steinkraus 1983; Youman and Estep 2005). It 
is unlikely that any vessel in transport from Central Mexico could with-
stand the continuously increasing pressure of the expanding gases pro-
duced during fermentation on the long journey to the lowlands.3
 I suspect that pulque was transported to the lowlands in the form of 
either sugar or syrup. When boiled down, pulque becomes a sweet black 
ooze. Perhaps this was the form of pulque that was familiar to the Mayans. 
Because honey was undoubtedly used for fermented drinks, the sugary 
sap of the agave likewise may have been used in such a manner, since it 
breaks down to produce alcohol. High-sap-yielding agaves may have once 
grown in the Mayan highland areas, but currently there is no evidence of 
this. It is also possible, although there have been no studies to confirm 
it, that the heart or thick leaves of smaller agaves could have been boiled 
to extract sugar. In several examples on the Mayan polychrome vases, 
there are depictions of large flared ollas labeled with the hieroglyphic 
chi-(hi) ‘pulque’ and many others with long leaves (similar to those of the 
agave) protruding from the top. Consumed in the same contexts as cacao, 
pulque was represented as being in the highest Mayan courts for special 
celebrations and feasts.

The Material Culture of Mayan Beverages

For the Classic period, numerous vessel forms are known to be associated 
with either the production or the consumption of beverages. The most 
widely recognized vessel form from this period is the elongated cylin-
der vessel. The heavily decorated cylinders (commonly called vases) are 

3   From Mexico City to Tikal, Guatemala (where chiih is recorded on at least one olla) is 
over 1,400 kilometers. The average person can walk about 20 to 25 kilometers in twelve hours.
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associated with the great kings, their kingdoms, and elite burials. These 
same vessels are frequently represented in the art, which indicates that 
some portion of their function was as the accoutrements of the kings and 
gods and as gifts from important figures (including spirits and gods).
 Cups or small bowls are extremely well represented in the archaeologi-
cal record, and their presence in the art is equally as well known. Their 
presentation in the art is less prestigiously demarked in placement and 
importance, and cups are represented as a more utilitarian item. They 
are commonly associated with a larger vessel and with larger groupings 
of figures.
 Service vessels such as ollas and large vats are usually centrally placed 
within the scene and are clearly an item of importance to the scene. Inter-
actions, conversations, and other activities are typically depicted occur-
ring around the vessel. The large service vessels are also commonly asso-
ciated with smaller containers such as cups or clysters, indicating that the 
contents are being drawn out for consumption by numerous participants.

vessels used for consuMPtion

The goblet, flask, cup, or chalice has become an icon of feasting through-
out the ancient world and often is associated with religious or ceremo-
nial events (de Garine 2001; Strong 2002; Vargas 2001). In ancient times, 
much as now, social gatherings often focused on the imbibing of drinks as 
often as, or even more than, the eating of food. This would include gath-
erings for ritual purposes (see de Garine 2001; Goldstein 2003; Jennings 
et al. 2005; Joffe 1998; Leacock 1983; Madsen and Madsen 1983; Man-
delbaum 1965, 1983; Marshall 1983b; Nelson 2003; Nobel 1994; Pollock 
1983). “In most of the feasting scenes, the consumption of drink, rather 
than food, seems to predominate” (Pollock 1983: 24).
 Although Pollock was specifically discussing the depiction of Early 
Dynastic Mesopotamian feasts, the same predominant theme is true for 
ancient Mayan depictions as well. The heightened sense of festivity or 
significance created by adding a decadent drink, in contrast to the more 
commonplace activity of eating, may be the precise reason why icons fo-
cused on drinking are more emblematic of commensality than are images 
of food. More simplistically, perhaps, a fancy cup is more recognizable as 
a symbol of commensality than is a plate.
 The function of many of these vessels is unquestionably tied to such 
feasting events. As discussed previously, the act of communally consum-
ing food can have major social ramifications for the participants. An elite 
vessel can be a token signifying one’s participation in that event. The 
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significance of feasts is prominent in the discussion here, since high-end 
vessels often derive their significance through their association with such 
significant social events. This holds true regardless of whether a specific 
vessel ever actually was used in such an affair. The form, type, and design 
of high-end vessels are inescapably associated with formal events in gen-
eral and are frequently associated with feasting in particular.
 More generally, formal dining and service wares are typically more or-
nate than are daily utilitarian wares, a trend that has carried into modern 
times. The delicate or refined nature of these goods makes them undesir-
able or impractical for daily use. Their nonutilitarian attributes, in such 
cases, relegate them to other uses in which their possession or display is 
more important than their practicality: for example, their purpose may be 
more to impress guests at communal engagements or to signify the status 
or role of the host. The vessels used in high-end feasts were not only more 
elegant but also larger and technically created to enhance the presenta-
tion of food or drink. “The appearance, and thus the experience, of food 
is affected by the wares on which it was served since pottery affects both 
the taste and [the] presentation of food” (Smith 2003: 54; see also Rice 
1987: 456). The behavioral framework of feasting and its potential social 
outcomes have been the focus of much archaeological research (e.g., Blitz 
1993; Clark and Blake 1994; Dietler 1990; Earle 2002; Friedman and Row-
lands 1978; Hayden 2003; Jennings 2004; Jennings et al. 2005; LeCount 
2001; Potter 2000; Smith et al. 2003; Smith 2003).

Cups

Vessels broadly categorized as “cups” are high-walled forms, which are 
specifically fashioned to hold liquid contents. Cups are considered direct 
consumption vessels—that is, a utensil is unlikely to have been necessary 
to obtain the contents from the vessel for consumption. The depth and 
narrow opening control the amount of liquid received by the consumer. 
The interior of a cup would be expected to be the most impervious of all 
surfaces, since the contents are most frequently liquid. This would sug-
gest that the surfaces are highly burnished inside and out and the surfaces 
are slipped. Decoration of the interior would make little sense, as the 
liquid would cover it completely unless drained. It would also be difficult 
for anyone but the consumer to see such decoration. The exterior, in con-
trast, is an ideal location for decoration, because the high walls are never 
covered with food and can be highly decorated.
 The cup is highly portable, has a straightforward function, and with 
surface decoration may send any number of messages to the viewer. 
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Pottery evidence from Mexico indicates that some of the earliest feasting 
assemblages included a high proportion of ornate drinking vessels (Clark 
and Blake 1994; Lesure 1998). Drinking vessels are an especially visible 
means of presenting graphic communication, as the typically high-walled 
shape of drinking utensils facilitates decoration. At the height of elabora-
tion, the utensil itself is prominently decorated and associated with ex-
treme wealth. Many of these ornate drinking vessels accompanied their 
owner into the grave (Justeson 1978; Samuel 1996).

Bowls

Bowls are low- to medium-walled vessel forms that allow both liquid and 
semiliquid foods to be efficiently held and reasonably accessible. A bowl 
would be considered a direct consumption vessel, because foods can be 
extracted without the use of a tool; simply tipping the bowl to the mouth 
would deliver the contents. The interior of bowls would be expected to 
be highly burnished and slipped in order to increase impermeability as 
much as possible. Creating such a surface would not be difficult, as the 
container remains rather open and accessible. Interior decoration would 
be easily worn down and damaged by frequent usage. Exterior decoration 
would not be covered with food, but the sloping walls would make the full 
image/surface difficult to see.

’Uk’ib’ Folk Classifications

The Mayan verb ’uk, “drink,” and instrumental suffix ’iib’, “for drinking,” 
is the typical construction found in the text and is often written with 
the third person possessive (y), leading to the common gloss of yuk’ib’, 
“his/hers/its for drinking”4 (Houston 1989; Houston et al. 1989; MacLeod 
1990: 315). This class of vessel seems to be applied to a great number of 
sizes and shaped containers associated with an aspect of drinking or liq-
uid containment, from small enough to fit in the human hand to larger 
than two hands can reasonably handle, and nearly all are approximately 
cylindrical or bowl shaped.
 A variant of this vessel is the jaay, “thin” (Justeson, pers. comm., 
2005), seemingly describing the yuk’iib’, “his thin [thing] for drinking.” 
This description likely has little to do with the actual thickness of the ves-
sel, as there is no perceivable difference between vessels bearing jaay or 

4   Aulie and Aulie (1978: 125) write this as ’uch’ibal for Ch’olan; Wisdom (1950: 750), ’uch’p’ir 
for Ch’orti’; Laughlin (Laughlin and Haviland 1988: 159), ’uch’obil for Colonial Tzotzil. The word 
’uch is a cognate of ’uk’. See also Kaufman and Justeson 2003: 982.
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without. As noted by Kettunen and Helmke (2010: 36), rounded or bowl-
like ’uk’iib’ are correlated with the presence of the word jaay. Tedlock 
(2002: 174) describes modern Mayan wedding ceremonies that require 
the consumption of cacao out of a calabash vessel, a tradition based on 
the Popol Vuh.5 He suggests that the use of jaay is for vessels with “thin 
walls, thinner and stronger than those of gourds,” which are among “the 
principal distinguishing features of calabashes” (Tedlock 2002: 174). As 
stated above, Kettunen and Helmke (2010) observed that the jaay occurs 
on bowl-like vessels that are in the shape of calabash drinking vessels.

Vessels Used for Production and Storage

Jars and ollas are designed for containment of food products that are 
accessed intermittently. In the case of a jar, the container is used not for 
direct consumption but for a measure of its contents to be extracted, and 
an olla, typically used for liquids, is used in much the same way: drink is 
extracted and poured into another vessel (a cup or bowl). The olla is not a 
vessel from which one would consume the contents directly. These forms 
of vessels are designed with large bodies and narrowing shoulders and 
neck. The curved shoulder and neck protect the contents from evapora-
tion if liquid and from easy spillage.
 The interior treatments of storage containers would be directly related 
to the intended contents held. For instance, the interior bases of ollas have 
highly burnished interiors. Technically, water ollas are designed with stri-
ated exteriors, allowing a minute amount of water to seep through the 
vessel and evaporate (Schiffer 1987); the evaporation allowed by this sur-
face treatment keeps the contents of the vessel somewhat cooler than the 
ambient temperature.
 Tecomate vessels have a curving wall with no neck and a restricted rim. 
This vessel form, one of the oldest known types to ancient Mesoamerica, 
is present from the Barra phase (1550–1400 BC) onward. It resembles 
the base of a bottle gourd with the top segment removed. Numerous ar-
chaeologists have speculated that this vessel was used for a variety of pur-
poses, among them (and probably most commonly) liquid containment. 
The lack of any evidence of exposure to fire and the relatively small sizes 
of certain examples make them most comparable to ollas, interpreted 
elsewhere as serving vessels (Clark and Gosser 1995; Lesure 1998).
 An olla is similar to the tecomate, with the addition of a constricted 

5   The Popol Vuh presents a Mayan creation myth. See Tedlock 1996.
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neck and flared rim. Two of these vessels are the largest in the sample, 
with one 0.5 meters in height and the other nearly a meter in height. 
These vessels were commonly used for water containment as well as fer-
mentation of alcoholic beverages.

Depictions of Drinking and Drink Preparations

Mayan artwork depicts scenes that involve beverages and/or drinking in 
a number of behavioral contexts. Feasting scenes are typically identified 
and defined by the presence of foodstuffs and beverages highlighted in the 
depiction. In other scenes, however, no foodstuffs are present but drinks 
or drinking is indicated by the presence of one or more vessels or direct 
consumption. Thus the general thematic content of the scene emphasizes 
some other event or occurrence than what we traditionally understand to 
be a feast. While some of these scenes may, in fact, also represent another 
form of feasting or feast-like event, such a direct association is made am-
biguous by the prevalence of other iconographic content.
 As discussed previously, numerous social occasions (both formal and 
informal) would have included the presence of beverages, particularly 
alcoholic beverages. The contexts of Mayan feasting have received con-
siderable archaeological and ethnohistorical attention, although these 
beverage-centered events are somewhat less well understood. In addi-
tion, the depictions of beverage production and preparation have largely 
been overshadowed by the focus on their associated events; specifically, 
the correlations between the depicted vessel forms and archaeological 
vessel forms may provide a relatively untapped resource for the archaeo-
logical and ethno-archaeological understanding of Mayan practices.
 There is much variation in the types of events portrayed in nonfeast-
ing scenes, which makes strict delineation of categorical types difficult. 
Whereas feasting events are made distinct by the presence of foods, other 
events that include depictions of drinks or drinking are more generally 
in the context of palace scenes or mythical scenes. These may be depict-
ing formal political affairs, religious rituals, mythological events, or (as is 
typical of Mayan art) some combination of these. As such, any concrete 
categorical distinctions become to some degree moot.

Mythic and ritual scenes

Nonhuman actors are depicted as often as or more often than figures that 
are clearly human. In some instances, we may be looking at humans in 
costume, but in the absence of identifying texts or a clear indication that 
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these are human actors, the interpretations are limited. Many of the im-
ages that involve ritual events contain god, spirit, or animal figures con-
suming beverages. Among these are birdmen heavily indulging in drink 
(see K1900).
 There are many images of way or spirit companions, which are typi-
cally depicted in a series of three figures. In the majority of these scenes, 
the figures are shown holding vessels filled with severed hands and feet. 
In other images where more way figures are depicted, they are shown in 
tiers in which some appear to have overindulged in some intoxicant (see 
K927), leading to bloating, vomiting, or severe pain.
 Another common theme involves old men with young women serving 
them enemas. Images of individuals self-administering enemas are also 
well-known (see K1897). In the images where women are assisting in the 
administration, the arrangement is very predictable (as described above). 
In scenes where women are not present, the event is less rigid. These 
scenes suggest a less formalized event, which typically involved the pres-
ence of nonhuman actors (see K1386).

Palace scenes

In the Late Classic, polychrome vessels are often painted with texts and 
images that feature historical sociopolitical events (Marcus 1992: 221–24; 
Schele and Miller 1986). The scenes commonly depicted on the poly-
chrome vases show that lords were in frequent contact with foreign dig-
nitaries. The typical scene is of the ’ajaaw, “lord/king,” seated on a dais 
or bench and facing left toward a figure seated on the ground. This figure 
is the highest-ranked individual of the visiting group. The entourage of 
either party is standing behind the primary characters (see Loughmiller-
Newman 2008). Cylindrical vessels are placed on the ground next to the 
dais of the ’ajaaw; in some instances, the cylinder is placed on the dais in 
front of the ’ajaaw. The common arrangement for Mayan art is to place 
the two most important actors in the center (left-facing being the domi-
nant actor), with lesser ranks lined up behind those primary actors. Not 
all of these arrangements suggest the interaction of visiting emissaries, 
however; in some cases, these scenes appear to be intrasite administra-
tive events.
 Vessels similar to those found in the burials and caches at Calakmul are 
depicted in the Las Pinturas murals (Carrasco Vargas and Bojalil 2005; 
Carrasco Vargas and Cordeiro Baqueiro 2006; Martin 2005), which are 
housed in a building to the northwest of the Grand Acropolis. Several of 
the scenes depict figures serving drinks and food to figures consuming 
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these products. These illustrations are extraordinary for their detail re-
garding consumption behaviors. Along with the many depicted ollas, 
medium-sized cylinders, and bowls, there are depictions of basketry used 
in the production of foodstuffs and wooden implements such as ladles. 
These vessels and implements are depicted in use. With the brief texts 
that accompany these images, we have at least some idea what the vessels 
were being used to hold.

feasting scenes

Mayan feasts are never depicted as an overabundant or gluttonous rev-
elry. Instead, feasting scenes typically entail a small assemblage of plated 
food items such as balled maize foodstuffs. Along with the foods, there 
is often a selection of ollas, cylinders, and smaller cups. Oddly, the num-
ber of vessels rarely matches the number of figures present in the scene. 
Generally, there are far fewer vessels present than one would expect for 
a full dining service, though most of the foods could also have been con-
sumed by hand. Drinking vessels also rarely match the number of figures, 
with fewer vessels than there are key figures (presumably the ranking 
lords). This suggests that at least some of these vessels are shared during 
consumption. It is also quite likely that not all the figures present at such 
events partook in the foods or drinks (see K1775).

drink PreParation

Preparation of a beverage may be shown on K511, in which a female figure 
is pouring a liquid from one vessel to another (presumably for the preg-
nant woman seated nearby). The act of frothing a beverage is well-known 
for Mayan drinks (see McNeil 2006; McNeil et al. 2006). Although the 
act of frothing a drink is typically associated with cacao drinks, other 
Mayan beverages would require considerable mixing as well in order to 
suspend spices, drugs, or other additives in thick alcoholic liquids.
 In several scenes, an enema is being prepared by a female for a male 
recipient seated either directly across from her or directly in front of her 
(see K1890). These scenes suggest that liquid is extracted from an olla and 
poured into the clyster. Vessels depicted in transport are also a common 
theme. Ollas are frequently shown being carried by gods and way figures. 
God A' is frequently shown carrying a small olla associated with bees and 
presumably honey/mead. Way figures often carry similar vessels. In other 
images with human characters, vessels are denoted as being transported 
by a crossbanding around the midsection indicating that the vessel was 
lashed to a backrack or transported by a tumpline (see K1550). Vessel 
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K1254 depicts a mythological scene in which a woman is collecting honey 
from a beehive; she is carrying a small olla on her shoulder.
 The Calakmul murals show several scenes in which beverages are being 
served from large ollas and service vessels (see figure 8.4). The consumers 
are named by what they are consuming (i.e., “He of the maize gruel”). In 
most of the scenes, the beverages are being served to male consumers by 
well-dressed females. These murals present aspects of consumption and 
production that are not otherwise known in the art found on vessels. The 
focus of the subject matter in the murals is unusually on consumption in 
a less formal atmosphere, and here we see some of the process of produc-
tion rather than just the final products.
 Another image in the same murals shows a female apparently in the 
process of making maize beer. In this image, she is shown using a sieve 
or basket that is resting on a large olla. The image is strikingly similar to 
images and related artifacts known from Egyptian beer making, which 
involved a large flat perforated pan over an olla-type vessel or a basket 
over a large olla. Another figurine held in the San Antonio Museum of 
Art shows an Egyptian male pressing mash through an ancient lauter 
tun. Similar vessels from Central Mexico are on exhibit in the National 
Museum of Anthropology in Mexico City. While perforated pans may 
have been uncommon for the Mayans, basketry could have served the 
same purpose as the perforated pans. With the discovery of the Calakmul 
murals, a Mayan correlate has been demonstrated iconographically for 
the use of such a sieve.

assessMent of drinking scenes

I conducted a preliminary examination of 110 images from the Kerr da-
tabase, all of which contain a depiction of at least one vessel associated 
with drinking. In 3 of the images, figures are shown drinking from an olla. 
Two of these figures, however, are mythical dog creatures (see K505). In 2 
other images, figures are clearly shown drinking out of cylinders/vases. In 
the remaining images of people in the act of drinking (n = 6), all are con-
suming from small cups or bowls that are approximately the size of one’s 
hand. An equal number of images (n = 15) depict figures participating in 
consumption by enema. Only enema scenes that are also associated with 
drinking vessels were counted. In the majority of the scenes, drinking or 
storage vessels are present and the content of the scene suggests beverage 
production, service, and/or consumption—but the actual actions are not 
themselves depicted.
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 What these preliminary data reveal is that there is very little actual 
drinking portrayed in the images examined. As previously noted, an im-
age of the direct consumption of food is extremely rare (i.e., only one 
known example). The majority of the scenes examined show vessels that 
are associated with a key figure (the main figure) by proximity within the 
scene or vessels being presented to such a figure. They also show that 
there are a limited number of scenes in which food is present—only 18 
images out of the 110 examined.

Concluding Remarks

Scenes typically described as demonstrating drinking or feasting events 
have rarely been defined with respect to how they are distinct from any 
other image. The mere presence of food or drink is broadly interpreted 
as connoting consumption and thereby a “feast” (figure 8.6). A closer ex-
amination of the images, however, shows that the representation of food 
does not always indicate the act of a feast, nor does the presence of a cup 
necessitate a symposion. What the images do support is a more quali-
fied interpretation that these vessels, and hence their contents, were ap-
propriate to some aspect of a particular event. Actual scenes that would 
clearly indicate feasting or drinking by directly depicting consumption 
are, instead, the minority of the images that depict vessels. This disparity 
suggests that the common interpretation is in some way misidentifying 
the communicative intent of these images. 

Figure 8.6. Example of a feast (or at least a scene in which food is present) where both 
food and vessels are shown in a relatively limited amount (K1775). (Photograph by 
Justin Kerr.)
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 The suspected contents of the vessels shown within the scenes are most 
likely idealized following the typical conventions of Mayan art (Prosk-
ouriakoff 1960). The Mayans were known to artistically represent figures 
and events following a prescribed scenario, rather than a reflection of the 
actual occurrence. Therefore, the linking of actual behavior to images and 
texts is fraught with difficulties. The actual contents of archaeologically 
recovered cups, cylinders, and ollas may not match what is depicted in 
the scenes for the same depicted forms and vessels. Granted, this is not 
the topic of this chapter, but the point is that what is being represented is 
a sequence of events that are an idealized depiction of real events.
 A monumental stone image of a king may not be an accurate depic-
tion of his stature, demeanor, visage, or even accomplishments—that 
is not necessarily the purpose of the image. Instead, the king is being 
represented because he is the king (see discussions in Gillespie 2001, 
2010). The events of feasting and other contexts of food and beverage 
consumption depicted in Mayan art may similarly represent, through the 
presence of food-associated vessels, idealized renditions of actual rituals 
and events. Their presence within and supporting the scene stands as a 
culturally recognizable indication of practices, which would presumably 
be known to a Mayan viewer, by invoking semiotic referents related to 
specific practices, rituals, or substances.
 The events the Classic Mayans chose to represent are considerably 
limited and difficult to fully parse, even when narrative and labels are 
present. The contexts are surprisingly limited, with only a few broad 
themes involved. Even more importantly, only elite figures, gods, and 
spirit figures are shown, and their accoutrements are limited. While this 
might appear to be a difficult data set to work with, there is still a sur-
prising amount of information available to consider. Primarily, we must 
remain open to the idea that there is veracity to these depictions and the 
representations are not fully imaginary, fictional, or fantastical.
 Names of real figures have been decoded, historical dates have been 
isolated, and real locations have been identified. Moreover, the vessel 
forms shown in the images are known in the archaeological record, as are 
many artifact equivalents. The Mayan conventions of artistic representa-
tion, however, do not allow for simple or literal interpretations of these 
scenes. Instead, the Mayan conventions appear to use symbolic indicators 
to imply actions and events by material or contextual proxies. By doing 
so, they require familiarity with specific references to ritualized actions or 
events for the viewer to fully decode the meaningful content of a scene.
 To advance our understanding of the events and rituals depicted, the 
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sequence of behavior that leads to the materials present within the scene 
needs to be determined. Ongoing analysis of beverage production and 
material correlates is currently being performed by myself as well as many 
other researchers in the Mayan area and greater Mesoamerica. This is 
supported archaeologically through identification and analysis of the 
vessel forms present within the scenes. It has been demonstrated in this 
chapter that the beverages shown in the images are real drinks and are 
still consumed today by modern Mayans. The process by which they are 
procured can be configured and identified. The material used in the pro-
cess should be present in some form in the record. If those patterns are 
found and the actual contexts identified, then the rituals that are depicted 
are approachable. Rather than the cup being looked at as an artifact in 
isolation and expressive of behavior, the viewshed needs to be expanded 
to the contents and that container, and then out to the initial actions.
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9
The Origins of the Ayahuasca/Yagé Concept

An Inquiry into the Synergy between Dimethyltryptamine  
and Beta-Carbolines

constantino Manuel torres

Everything happened through the eye.
—Tukano creation tale (Reichel-Dolmatoff 1978: 4)

This chapter presents the results of an inquiry into the origins of the aya-
huasca/yagé concept (América Indigena 1986; Beyer 2009, 2012; Labate 
and Cavnar 2014; Luna 1986; Ott 1994). Ayahuasca and yagé are analo-
gous potions that exert their psychotropic action through the synergism 
of their basic component alkaloids: harmine, tetrahydroharmine, harma-
line, and dimethyltryptamine (DMT). These potions have a long history 
of use throughout the Amazon basin. This investigation reveals, instead 
of a fixed recipe, a complex series of potions, each an attempt at synergy 
between the different component alkaloids, with an emphasis on beta-
carbolines (β-carbolines) and tryptamines. The components of these po-
tions vary according to regional plant availability and perhaps what could 
be seen as cultural predilections for specific methods of administration 
(e.g., smoking, snuffing, drinking, enemas). Ayahuasca and yagé are the 
potions most commonly used today but not necessarily the most ancient. 
The beginning stages of my inquiry focused on the origins of these two 
pharmacologically complex beverages. However, it soon became appar-
ent that questions of origin were not restricted to sets of specific recipes, 
prescriptions, and localities. Instead, a construct related to plant interac-
tion and modulation began to emerge from this research.
 In addition to the ayahuasca and yagé recipes currently available, in an 
inquiry about origins, analogous potions and brews should be considered. 
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Significant among these are vinho de jurema, yaraque, vino de cebil, and 
chicha with an admixture of Anadenanthera seeds (figure 9.1). Each is 
discussed in detail below. These potions must be seen within the total 
context of tryptamine activation throughout South America (smoking, 
snuffing, enemas, unguents). The use of psychoactive plants and prepara-
tions on the South American continent is characterized by a predilection 
for visionary agents containing potent, short-acting tryptamines (N,N-
DMT, 5-MeO-DMT, and 5-HO-DMT). The area of San Pedro cactus 
(Trichocereus sp.) use in northern Peru and southern Ecuador is an ex-
ception to the previous statement (figure 9.2). 
 In this chapter I first present a survey of potions and brews that attempt 
to activate tryptamines by the addition of these alkaloids to a β-carboline 
(e.g., harmine, tetrahydroharmine, harmaline) base. Second, the antiquity 
of these drinks is established by reference to early colonial documents 
as well as ethnographic information collected in the eighteenth through 
twentieth centuries. Third, after the temporal data for these potions are 

Figure 9.1. Map of South America indicating approximate distribution of potions men-
tioned in the text.
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Figure 9.2. Map of South America with approximate distribution of tryptamine use.

presented, a review of pre-Columbian iconography follows in a discus-
sion of possible use of ayahuasca-like potions in the preconquest period.

Survey of Potions

The vine Banisteriopsis caapi (Spruce ex Griseb) Morton (Malpighia-
ceae) forms the basis of modern (post-1750) ayahuasca and yagé potions. 
Sometimes the potion is prepared with only the stem or bark of Banisteri-
opsis species, without the addition of other ingredients. In some instances 
(e.g., among the Piaroa), a simple Banisteriopsis tea is drank to lengthen 
and enhance the effect of tryptamine-containing snuff powders (Rodd 
2002: 276). Most often, the leaves or bark of various other plants is added 
to the Banisteriopsis potion to modify the effect. The species used most 
frequently are Diplopterys cabrerana (Cuatrecasas) Gates (previously 
known as Banisteriopsis rusbyana) and Psychotria viridis Ruiz & Pav. So-
lanaceous additives are also common, including Nicotiana, Brugmansia, 
and Brunfelsia species. For convenience, and to avoid confusion, in this 
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chapter the term ayahuasca refers to the basic mixture of Banisteriopsis 
caapi and Psychotria viridis (chacruna), while yagé primarily consists of 
Banisteriopsis caapi and Diplopterys cabrerana (ocoyagé). Ayahuasca is 
generally manufactured in Brazil and Peru, and yagé in Colombia and 
Ecuador. Approximately a hundred species from forty plant families are 
reported as ayahuasca/yagé admixtures, many of them also psychoactive 
plants (Ott 1994: 27–31).
 The problem of oral administration is a complex one. Psychoactive 
tryptamine alkaloids (e.g., N,N-DMT), such as those found in D. cabre-
rana and P. viridis, are deaminated by the enzyme monoamine oxidase 
(MAO); therefore, snuffing, smoking, enemas, and unguents are the 
most direct means of administration. Unlike DMT, bufotenine (5-HO-
DMT) and 5-MeO-DMT maintain some oral activity, but the effect 
notably diminishes (Ott 2001: 279). The oral activity of these alkaloids 
can be activated or enhanced through the addition of plants that con-
tain β-carbolines (such as harmine and harmaline), which have the effect 
of temporarily inhibiting the activity of MAO. Holmstedt and Lindgren 
(1967: 365) first proposed the notion of synergy between β-carbolines 
and tryptamines when they detected the presence of harmine and har-
maline in tryptamine-rich Piaroa and Surará snuffs of the Orinoco ba-
sin: “The occurrence of both tryptamines and β-carbolines in the South 
American snuffs is pharmacologically interesting. The β-carbolines are 
monoamine-oxidase inhibitors, and could potentiate the action of the 
simple indoles. The combination of β-carbolines and tryptamines would 
thus be advantageous.”
 The predominant means of modifying states of consciousness in an-
cient and contemporary South American ritual practices is through the 
activation of visionary tryptamines. These are obtained from a variety 
of plants, largely determined by regional availability. The seeds of the le-
guminous Anadenanthera peregrina and A. colubrina are smoked, in-
haled, administered as an enema, or applied as an unguent to activate 
bufotenine (5-HO-DMT), the predominant alkaloid in these plant spe-
cies. The Yanomamo of the Orinoco basin snuff the resin of myristica-
ceous Virola species, which contain 5-MeO-DMT. Most notable, for the 
purpose of this study, are the repeated accounts (Gragson 1997: 380; 
Reichel-Dolmatoff 1944: 480; Rodd 2002, 2008; Spruce [1908] 1970, 2: 
428) of chewing caapi stems in preparation for snuffing sessions to pro-
long and strengthen the effect of the short-acting tryptamine alkaloids 
present in the snuff powders (figure 9.3). Potions pursuing the synergy 
between β-carbolines and tryptamines should be seen within the wider 
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Figure 9.3. Map of South America with area of concomitant use of beta-carbolines and 
tryptamines.

South American context of the pursuit of tryptamine activation and not 
as isolated classes of potent psychoactive beverages. 
 Ayahuasca, yagé, vino de cebil, jurema, and chicha with visionary ad-
mixtures have been selected for consideration here because of their dis-
tribution throughout South America. An investigation into the origins 
of ayahuasca reveals numerous beverages distributed throughout South 
America, each distinct, varying according to plant availability, cultural 
predilections for ingestion, and ritual requirements. No fixed recipe ex-
ists, and the composition of the potion varies. Instead of pursuing the ori-
gins of a specific recipe, this inquiry attempts a search for the beginnings 
of a concept that addresses issues of synergy between plant components, 
such that an effect can be modulated, enhanced, and prolonged.

ayahuasca and yagé

Ayahuasca includes stems of Banisteriopsis caapi and leaves of Psychotria 
viridis (chacruna). In yagé, the basic mixture consists of B. caapi and 
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leaves of Diplopterys cabrerana (chagropanga, ocoyagé). The leaves of P. 
viridis and D. cabrerana contain N,N-dimethyltryptamine (DMT), while 
the stems and bark of B. caapi include β-carboline alkaloids that act as 
MAO-A inhibitors. There are no fixed recipes; instead, the mixtures ex-
hibit constant variation even within the practice of an individual sha-
man—it is a methodology marked by continuous change. Beyer (2009: 
210), in his work on mestizo shamanism in the upper Amazon, notes 
that one of the shamans that shared information with him “for a period 
of time . . . made his ayahuasca drink with leaves of both chacruna and 
ocoyagé.”
 Numerous myths tell how the Banisteriopsis vine has been a com-
panion to human beings since the moment of creation. Tukano origin 
myths, for example, describe the first inhabitants of the Earth descending 
from the Milky Way in a large anaconda canoe transporting a man and a 
woman with three plants: manioc, coca, and caapi. Other Tukano stories 
tell of a yagé-woman who gave birth to a luminous child born in a blind-
ing flash of light. Yagé-woman walked to the “House of Waters,” her place 
of origin. Once there, she asked, “Who is the father of this child?” The 
men replied, “We are all fathers of the child.” Each man tore off a part of 
the child and kept it for himself. Ever since, each Tukano community has 
had its own visionary vine (Reichel-Dolmatoff 1978: 3–4).
 Harmine has been detected in the hair of two mummies from archae-
ological sites (ca. AD 500–1000) in the Azapa Valley, Chile, although 
the results of the analyses are inconclusive (Ogalde et al. 2009; see also 
Trout 2008). Species of Banisteriopsis, P. viridis, and D. cabrerana have 
not been detected in archaeological sites. This is to be expected, since 
the habitat of these plants is not conducive to the preservation of organic 
remains. In addition, the great distance and climatic difference between 
the Atacama desert and the Amazon make the presence of Banisteriopsis 
in the Azapa Valley unlikely.
 The earliest postcontact reports of ayahuasca appear to be those of 
José Chantre y Herrera (1901) and Pablo Maroni (1988). Chantre y Her-
rera compiled a history of Jesuit activity in the Marañon River area from 
1637 to 1767. His compilation includes a brief description of an ayahuasca 
ritual and a clear reference to the mixing of a liana with other plants. He 
did not provide a specific date for the following observation: “The diviner 
hangs his bed in the middle or makes himself a seat or a small platform 
and next to it places a hellish brew called ayahuasca, remarkably effec-
tive in depriving [one] of the senses. He makes a tea of the vine or of 
bitter herbs, which after much boiling will become very thick. As it is 
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so strong [as] to disrupt judgment in [a] small quantity[,] side effects are 
light, and the drink fits into two small cups” (Chantre y Herrera 1901: 80). 
Pablo Maroni (1988: 172), a Jesuit missionary to the Amazon River area 
circa 1738–40, attributed divinatory qualities to ayahuasca: “For divina-
tion . . . a beverage known vulgarly as ayahuasca is ingested. . . . [It is] very 
efficient in depriving the individual of his senses and sometimes of life. It 
is drunk by those who wish to prophesy[;] . . . the diviner, deprived of his 
senses, lays face down to avoid being suffocated by the power of the herb, 
and remains in this position for many hours and sometimes two or three 
days.” Subsequently, travelers, explorers, and missionaries mentioned 
ayahuasca and yagé in their writings. These descriptions are brief but 
sometimes contain useful bits of information. Juan Magnin’s (1988: 475) 
description of medicinal flora for the province of Quito, circa 1734–40, 
mentions several vines, including ayahuasca: “They have for that matter, 
roots, juices, vines, such as the hurupschi, ayahuasca, corahuana, Maviari 
or flowers of love, and others.”
 The first botanist to identify the liana that forms the basis of ayahuasca 
and yagé as belonging to the genus Banisteriopsis was Richard Spruce 
(1873: 184). Spruce encountered the use of Banisteriopsis vines several 
times during his travels, circa 1852–53. He states,

Having had the good fortune to see the two most famous narcotics in 
use, and to obtain specimens of the plants that afford them sufficiently 
perfect to be determined botanically, I propose to record my observa-
tions on them, made on the spot.
 The first of these narcotics is afforded by a climbing plant called 
Caapi in North Brazil and Venezuela, but Aya-huasca, or Dead-man’s 
Vine, about the eastern foot of the Andes of Peru and Ecuador. It be-
longs to the family of Malpighiaceae and I drew up the following brief 
description of it, from living specimens, in November, 1853 . . . Banis-
teria Caapi, Spruce . . .

 The history of admixtures to a basic Banisteriopsis potion is unclear. 
Chantre y Herrera (1901) mentions plant additives but is not specific 
about their purpose. Spruce (1873: 184) also describes additives to the 
Banisteriopsis potion: ”The lower part of the stem is the part used. A 
quantity of this is beaten in a mortar, with water, and sometimes with 
the addition of a small portion of the slender roots of the Caapi-piníma. 
When sufficiently triturated, it is passed through a sieve, which separates 
the woody fibre, and to the residue enough water is added to render it 
drinkable.” Spruce (1873: 184) identified Caapi-piníma (painted caapi) 
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“as an Apocyneous twiner of the genus Haemadictyon, of which [he] saw 
only young shoots, without any flowers.”
 Alfred Simson (1886: 196), during his exploration of the Putumayo 
River area in 1886, was the first to mention specific plant additives in 
preparing ayahuasca. He states, “Like the Zaparos, the Piojés also drink 
ayahuasca mixed with yajé, sámeruja leaves, and guanto wood, an indul-
gence which usually results in a broil between at least the partakers of the 
beverage.”
 Simson clearly differentiates between ayahuasca and yagé. It could be 
proposed that yajé in this instance, given the locality and preparation 
described, refers to Diplopterys cabrerana. Schultes (1957: 6) identified 
guanto as a “tree-species of Datura.” Identification of sámeruja leaves 
remains elusive; I do not know of any other references in which this term 
has been used.
 Theodore Koch-Grünberg (2005: 309), in 1904, during his travels 
among the Tukano, mentions two types of caapi: “The Tucano distinguish 
two species of Kaapí, one they call kaapí and the other kúlikaxpiro.” He 
does not identify the second variety, likely another liana given the con-
text of this documentation. Richard Evans Schultes proposed Tetrapterys 
methystica (see below) as the second caapi referred to by Koch-Grünberg 
(Schultes and Hofmann 1980: 183).
 The rubiaceous shrub Psychotria viridis was correctly identified as to 
genus and species in 1967. That year, Schultes reported the discovery by 
Homer Pinkley, one of his students, of the use of Psychotria viridis among 
the Kofán. Pinkley collected botanical samples that were determined to 
be Psychotria viridis. The Kofán assert that they add the leaves as well as 
the fruits of this plant for the same reason that they add the leaves of Dip-
lopterys cabrerana: to “increase their visions and to make them of longer 
duration” (Pinkley 1969a: 535).
 Prior to Pinkley, Joaquin Rocha mentioned a probable Psychotria ad-
ditive in a book about his 1904 travels in the Colombian Amazon. The 
term chiripanga, referred to as an ayahuasca admixture in the text quoted 
below, is infrequent and likely refers to Diplopterys cabrerana. “Yagé is a 
vine that Indians do not allow the whites to see, and consequently, I do 
not know [what it is]. They prepare the [ayahuasca] beverage by cooking 
it overnight, and when it gives the appearance of thick honey, it is ready 
to be tasted. They mitigate the effects [of this beverage] when it is admin-
istered only as a purgative, by mixing it with other vegetables, especially 
an herb they call chiripanga that I also do not know” (Rocha 1905: 45).
 The renowned novelist William Burroughs, author of The Yagé Letters 
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and Naked Lunch, during his search for yagé between 1952 and 1956 
documented the addition of leaves to the Banisteriopsis potion (Bur-
roughs et al. 2006: 95–97). While on a visit to Pucallpa, Burroughs met 
a young healer who shared a strong ayahuasca potion. The same healer 
later taught Burroughs how to prepare a potion combining Banisteriopsis 
and a bundle of leaves. Burroughs collected samples of the leaves and, 
with the help of an unnamed Peruvian botanist, identified the leaves as 
belonging to the Rubiaceae.

The Doctor has showed me his method of preparing yagé—(Usually 
a trade secret)—He mashes pieces of the fresh cut vine and boils two 
hours with the leaves of another plant tentatively identified by a Peru-
vian botanist as Palicourea species Rubiaceae. The effect of yagé pre-
pared in this manner is qualitatively different from cold water infusion 
of yagé alone, or yagé cooked alone. The other leaf is essential to realize 
the full effect of the drug. Whether it is itself active, or merely serves 
as a catalyzing agent, I do not know. This matter needs the attention of 
a chemist. (From Burroughs’s March 1956 “Yagé Article” manuscript, 
quoted in Burroughs et al. 2006: 97)

 Until the work of Burroughs and Pinkley, the identity of Psychotria 
viridis as an ingredient in Banisteriopsis potions was unknown. It is par-
ticularly relevant here that Burroughs and Pinkley emphasize how the 
addition of Psychotria leaves enhances and modifies the effect of a potion 
made of Banisteriopsis alone.
 According to Pinkley (1969b: 307–8), the Kofán also added Diplop-
terys cabrerana (chagropanga, ocoyagé) leaves to the Banisteriopsis po-
tion. Probable additions of D. cabrerana leaves to the ayahuasca potion 
have been reported since the early 1930s (Schultes 1957: 35). In 1953, 
Schultes (1957: 35) collected samples of D. cabrerana in Mocoa and re-
ported its use, together with B. caapi, as an ingredient for yagé.
 The information presented above suggests that underlying the numer-
ous recipes that use stems of B. caapi as a basic potion exists an un-
derstanding of how to modulate plant interaction to obtain the desired 
effects. Ayahuasca and yagé could have points of origin located in north-
western Amazonia (figure 9.1; Brabec de Mori 2011: 42) perhaps not 
earlier than the initial period of contact with Europeans. The paucity of 
archaeological data and the apparent lack of information about ayahuasca 
in early colonial documents, as well as imprecise descriptions of its use 
prior to AD 1850, suggest this approximate date.
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 Subsequently, ayahuasca and yagé recipes multiplied and were adapted 
not only to regional demands but also to individual practitioners, in a 
continuous search for a variety of methods to enhance and modify the 
visionary state. In contrast, snuffing and smoking are present in the ar-
chaeological record since at least four thousand years ago (Fernández 
Distel 1980; Oyuela-Caycedo and Kawa 2015: 32) and were documented 
by Spanish chroniclers from the earliest moments of the conquest (e.g., 
Aguado 1956; Pané 1999). The use of tobacco is certainly of great antiq-
uity: Nicotiana species have been recovered in Caral, Peru, circa BC 2000 
and in Niño Korin, Bolivia, circa AD 375 and AD 1120 (Bondeson 1972: 
181–83; Oyuela-Caycedo and Kawa 2015: 32: Wassén 1972: 28). Tobacco 
is a frequent additive to ayahuasca and yagé (Bruhn et al. 1995).
 The relatively late date, post–AD 1900, for the identification of plant 
admixtures to ayahuasca and yagé suggests that during the eighteenth 
and nineteenth centuries, potions were still transforming into the formu-
las we know today. If this date is correct, it points to viable South Ameri-
can pharmaceutical practices surviving well after European contact and 
into the contemporary world.

tetrapterys methystIca

According to Schultes (1957: 40–41), T. methystica could be the second 
type of caapi referred to by Koch-Grünberg (see above). In 1948, Schultes 
witnessed among the Makú, of the Tikié River, Brazil, the preparation of a 
cold-water infusion of a flowering vine without the addition of any other 
plants. He identified the vine as Tetrapterys methystica (reclassified as T. 
styloptera; Ott 1996: 402), a malpighiaceous genus. Schultes described 
the potion as having “proven narcotic properties” and a yellowish hue, 
in contrast with ayahuasca and yagé, which have a darker brown color. 
Unfortunately, the material he collected was lost when his canoe over-
turned. Consequently, chemical components of the plant are unknown 
and further studies are needed.

JureMa (ajucá, VInho De jurema)

Roots and bark of Mimosa hostilis, M. verrucosa, and M. ophthalmocentra 
form the basis of an inebriating potion from northeastern Brazil known 
as vinho de jurema (Da Mota 1997; Samorini 2016: 91–92; Sampaio-Silva 
1997: 63). DMT has been reported from M. hostilis, suggesting that the 
potion may also contain MAO inhibitors (Ott 1996: 400; see also Ott 
1998).
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 The first mention of the inebriating qualities of vinho de jurema is 
found in documents relating to a meeting that took place on September 
16, 1739, in Recife, Pernambuco (Medeiros 2006). One of the objectives 
was to discuss the use of jurema by natives of the missions of Paraíba, in 
northeastern Brazil: “The precise means have been investigated in order 
to remedy the errors that have been introduced among the Indians, such 
as consuming certain drinks which they call Jurema, by which they are 
deceived and victims of hallucinations” (Medeiros 2006: 8). There are 
also legal documents pertinent to the prohibition of the use of jurema 
carried out by the governor of Pernambuco in 1741 (Medeiros 2006: 8).
 José Monteiro de Noronha (2006: 25) related that during his travels, 
circa 1768, in the arid sertão of northeastern Brazil, he learned of the 
consumption of jurema: “In their major festivities those who are skilled in 
warfare use a drink made from the root of a bush they call jurema whose 
virtue is excessively narcotic.” In 1942, Osvaldo Gonçalves de Lima (1946) 
identified the source plant of jurema as Mimosa tenuiflora (also known as 
M. hostilis) and described its preparation:

On our arrival we found that the chief was already at the place where 
the festival was to take place. He was just about to prepare the ajucá, 
the miraculous drink made from the jurema root. I witnessed the entire 
preparation. First the root is scraped, then washed in order to elimi-
nate any dirt that might still cling to it. Then it is placed on a stone 
and beaten again and again with another stone in order to crush it. 
Afterwards the completely crushed mass is thrown into a vessel filled 
with water, and pressed out by hand by the person who prepares it. The 
water gradually turns into a reddish and frothy syrup, at which point 
it is ready to drink. The froth is quickly removed, thus leaving a clear 
liquid. Now old Serafim lighted a tubular pipe made from the jurema 
root and placed the lit end into his mouth. Then he blew on the liquid 
in the vessel, making the smoke form the figure of a cross. (Trans. from 
Schleiffer 1974: 94)

 At this moment the antiquity of vinho de jurema cannot be ascertained 
beyond the eighteenth-century report by Monteiro de Noronha (2006). 
Use of jurema still survives among the Tuxá, indigenous people of north-
eastern Brazil (Sampaio-Silva 1997). Tuxá ceremonial life includes rituals 
in which the pajé (shaman) and assistants enter in contact with ancestors 
inhabiting an enchanted kingdom (reino encantado). The ancestor spirits 
are incorporated into ritual paraphernalia, assisted by the drinking and 
smoking of jurema root (Sampaio-Silva 1997: 56).
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a chew of caaPi and a Pinch of yopo

The concomitant use of Banisteriopsis stems and nasal inhalation of 
Anadenanthera seeds has been witnessed by Spruce and others since 
the mid-nineteenth century. Circa 1852, Spruce ([1908] 1970, 2: 428) 
described the chewing of Banisteriopsis caapi bark in conjunction with 
snuffing yopo (A. peregrina):

The Guahibo had a bit of caapi hung from his neck, along with the snuff 
box, and as he ground his niopo he every now and then tore off a strip 
of caapi with his teeth and chewed it with evident satisfaction. “With 
a chew of caapi and a pinch of niopo,” said he, in his broken Spanish, 
“one feels so good! No hunger—no thirst—no tired!” From the same 
man I learnt that caapi and niopo were used by all the nations on the 
upper tributaries of the Orinoco, i.e. on the Guaviare, Vichada, Meta, 
Sipapo, etc.

 The chewing of Banisteriopsis caapi is also documented by Gerardo 
Reichel-Dolmatoff (1944: 480) in his description of a class of Guahibo 
protective ritual events in which the shaman serves as an intermediary 
between humans and the supernatural. In these rites, participants must 
snuff copious amounts and to chew caapi in order to be in an ecstatic state 
from the beginning of the performance. The practice of chewing caapi 
bark and snuffing yopo during the course of all-night ceremonies seems 
to be frequent in the region. The Guahibo of the Vichada River perform 
multinight ritual events that include, in addition to snuffing yopo and 
chewing caapi, the smoking of tobacco and the drinking of yagé (Was-
sén 1965: 104). The Pumé of the Arauca and Capanaparo Rivers conduct 
all-night shamanic events in which they chew the stems and the root of 
Banisteriopsis caapi in conjunction with a snuff powder made from the 
seeds of A. peregrina (Gragson 1997: 380).
 Current investigations among the Piaroa of southern Venezuela have 
shed light on the relationship between Anadenanthera peregrina (yopo) 
and Banisteriopsis caapi (Rodd 2002, 2008). Piaroa shamans consume B. 
caapi prior to snuffing and include caapi cuttings in the preparation of 
the snuff powder.

To the Piaroa shamans who use them, yopo and B. caapí are intimately 
tied. As one shaman said, “The force of yopo and the force of caapi work 
together.” Beyond inclusion in the preparation of yopo, Piaroa shamans 
almost always consume B. caapí (tuhuipe) orally one to six hours prior 
to snuff inhalation. A small cutting of the inner bark of the B. caapi 
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plant, maintained in every shaman’s garden, is sucked for one to three 
hours prior to consumption of snuff. When particularly strong visions 
are desired for the purposes of divination, initiatory training (maripa 
reui) or witchcraft battles, a beverage made from the grated cuttings 
of B. caapí is taken. José-Luis explained that “Capi extends yopo and 
makes it stronger. Without capi, yopo only lasts a short while. Visions 
are weak.” (Rodd 2002: 276)

 The ethnographic evidence and pharmacologic research on the MAO-
inhibiting effects of the harmala alkaloids clearly suggest that sustained 
chewing of caapi bark could enhance the effects of the tryptamine-con-
taining snuffs (see Holmstedt and Lindgren 1967; Ott 2001). This con-
comitant consumption utilizes the human body to provoke the synergy 
between the harmala alkaloids present in caapi and the tryptamines in 
yopo. The antiquity of this practice cannot be determined at this time.

anaDenanthera Potions

Oral ingestion of Anadenanthera seeds has been recorded among diverse 
cultures. The seeds of trees of this genus were so important in ancient 
South American ideologies that the Taíno brought the tree to the Greater 
Antilles during their migrations, approximately 2,000–2,500 years ago. 
The snuff prepared from A. peregrina seeds was of great importance in 
their ritual practices. “Taíno” is the appellative given to the Arawakan 
speakers who occupied the Bahamas, most of the Greater Antilles, and 
the Virgin Islands at the time of first contact with Europeans (1492). The 
Arawak language family is widespread in northern South America, and 
the ancestors of the Taíno are generally assumed to have originated in 
that area. They were probably responsible for the introduction of Anade-
nanthera into the Greater Antilles (Reis Altschul 1964: 42): the distribu-
tion of the tree coincides with the Taíno occupation of Hispaniola, Puerto 
Rico, and Jamaica. However, there is no mention in the early chronicles 
of potions containing Anadenanthera seeds. Ramón Pané (1999), a friar 
who resided on the island of Hispaniola from 1494 to 1498, documented 
the use of a potion called gúeyo that included various plants. Pané’s docu-
ment makes clear that gúeyo is dependent on an admixture of plants to 
cause its effect, although the information given by Pané (1999: 22–24) 
is not sufficient to identify the ingredients. Pane’s description indicates 
that one of the purposes of drinking this potion was to interact with the 
supernatural realm. The behique (shaman) went through a restricted and 
prolonged diet before drinking the potion. Contemporary Amazonian 
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healers likewise go through a rigorous ritual diet that might last two or 
three weeks. Bartolomé de Las Casas (cited in Pané 1999: 31) also men-
tions the drinking of a visionary potion among the Taíno: “They would 
fast for four months and more at one stretch, without eating anything 
except only a certain juice of an herb or herbs.” The evidence presented 
above suggests the existence of a probable ayahuasca analogue among the 
Taíno (for an extensive discussion of ritual practices in the Caribbean, see 
Kaye, chapter 6, this volume).
 The Guahibo prepared a drink called yaraque, which included yopo 
powder (Reis Altschul 1972: 31). Mario Califano (1976: 16–18, 46), in his 
study of shamanism among the Wichi (Mataco of the Gran Chaco, men-
tioned the drinking of vino de cebil, an Anadenanthera-based potion, 
in relation to shamanic initiation. Califano does not provide any details 
regarding the components of this beverage. Vino de cebil allowed the 
drinker, said to perceive her- or himself as purely of bone, to enter the 
spirit world (Califano 1976: 16). The addition of vilca (A. colubrina) to fer-
mented drinks has also been amply documented in the Peruvian Andes 
during the early colonial period (Cobo 1964: 158, 272; Ondegardo 1916, 
3: 29–30). Iconographic evidence suggests (as discussed below) that the 
Moche (ca. AD 300–800) of the northern Peruvian coast were drinking 
an Anadenanthera-based potion.
 The earliest evidence for smoking in South America consists of A. 
colubrina var. cebil seeds found at the site of Inca Cueva (IC c7) in the 
Puna de Jujuy, in northwestern Argentina (Fernández Distel 1980). At this 
site, two smoking pipes made of puma bone (Felis concolor) were found. 
Chemical analysis of pipe residue indicated the presence of tryptamine 
alkaloids. Radiocarbon testing yielded dates of 4080 ± 80 BP and 4030 
± 80 BP (Aguerre et al. 1975: 213; Aschero and Yacobaccio 1994: 7). The 
oldest evidence for snuffing is provided by snuff trays and tubes excavated 
by Junius Bird at the site of Huaca Prieta, Chicama Valley. Bird (1948: 
27) unearthed two whalebone snuff trays and a bird- and fox-bone tube, 
dated circa 1200 BC (Wassén 1967: 256). The minimal preparations re-
quired for smoking and snuffing most likely preceded the elaboration of 
complex potions such as ayahuasca and yagé.
 Juan Polo de Ondegardo (1916, 3: 29–30) made the first known refer-
ence to vilca (A. colubrina) as a chicha additive in 1571:

Those who wish to know an event of things past or of things that are 
to come . . . invoke the demon and inebriate themselves and for this 
practice in particular make use of an herb called vilca, pouring its juice 
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in chicha or drinking it by another way. Note that even though it is said 
that only old women practice the craft of divination and of telling what 
happens in remote places and to reveal loss and thievery, it is also used 
today by Indians not only by the old but also by the young.

Felipe Guamán Poma de Ayala (1980: 57), in his El primer nueva corónica 
y buen gobierno, written circa 1612–16, provided the following recipe for 
the preparation of a potion with vilca as one of its basic ingredients: “They 
had the custom of purging themselves each month with a purge known 
among them as bilca tauri. Three pairs of weighed grain are mixed with 
macay, ground and drunk by mouth and the other half is ingested below 
with a medicine [melecina in the original] and a clyster called vilcachina. 
This gave them much strength for battle and enhanced their health, and 
their lives lasted the time of two hundred years and they ate with much 
delight.”
 This particular oral preparation includes two other ingredients in addi-
tion to vilca seeds. The appellative bilca tauri suggests that tauri, or tawri, 
was used as an ingredient in the preparation of this purge. Tawri usually 
refers to the seeds of Lupinus mutabiles, a highland cultivar (Guamán 
Poma de Ayala 1980: 1102), with no psychoactive properties attributed 
to it. Cristóbal de Albornoz (in Duviols 1967: 36) described macay, the 
third ingredient, as a substance so powerful that a small amount added 
to a drink would cause a strong inebriation. Albornoz further stated that 
this plant was frequently used in ancient native rites and ceremonies.
 Anadenanthera seeds are essential ingredients of llampu, a potent 
concoction used in ceremonial payments to mountain deities known as 
wamanis; it wards against illnesses caused by these deities. In addition to 
vilca seeds, llampu includes grains of corn (only large-grain white corn 
is used), wayluru (Cytharexylon herrerae) seeds, coca seeds, one pair of 
white carnation flowers, and lastly, pieces of two minerals. There must be 
pairs of all ingredients, which are ground to a powder and added to the 
ceremonial drink (Isbell 1978: 155–57).
 Bernabé Cobo (1964: 272), writing circa 1653, identified vilca as a tree 
the size of an olive tree, which produced flat pods containing shiny brown 
seeds shaped like small coins. He noted that its seeds were added to chi-
cha. Reports of visionary fermented drinks are included in early colonial 
reports but are not specific as to ingredients. Garcilaso de la Vega ([1609] 
1970: 499) documented a particularly strong chicha, known as uiñapu, 
made from sprouted corn: “Some Indians, more passionate about inebria-
tion than the rest of the community, steep the corn (sara) until it begins 
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to sprout. They then grind it and boil it in the same water as other things. 
Once this is strained it is kept until it ferments. A very strong drink, 
which intoxicates immediately, is thus produced.” The evocative name 
of chicha con ojos (ñabiyoc) is given to a drink that forms part of sacrifi-
cial rituals (Duviols 2003: 359). This sixteenth-century document briefly 
describes a drink made from a large quantity of corn that forms an oily 
skin suggestive of eyes. It is reasonable to assume that chicha sometimes 
served as a base beverage to which various plants were added to provoke 
effects appropriate to locality and situation.

The Archaeological Evidence

Archaeological evidence for psychoactive potions is difficult to identify. 
I am unaware of published chemical analysis of archaeological chicha 
residues. Unlike smoking and snuffing, which require distinctive para-
phernalia specific to their respective tasks, the sole presence of elaborate 
drinking vessels should not be seen as evidence of visionary potions. In 
some instances, iconographic evidence could reveal probable use of psy-
choactive beverages. Moche and Wari iconography provide evidence to 
explore the possibility of such potions in pre-Columbian cultures.
 Moche fine-line painting, perhaps the most descriptive of all Andean 
art forms, provides us with an iconographic sample large enough to al-
low a glimpse into the probability of an Anadenanthera-based potion 
consumed in pre-Columbian times. The Moche occupied the arid north 
coast of present-day Peru, near the modern city of Trujillo, between circa 
AD 100 and 800. Depiction of Anadenanthera trees in Moche ceramics 
was first proposed by Peter Furst (1974: 84), based on the design of a 
Moche IV pottery dipper painted with a deer-hunting scene (figure 9.4). 
The bipinnate compound leaves and the sinuate, irregularly contracted 
pods with cuspidate apices are all characteristic of Anadenanthera (see 
Donnan 1976: 104, fig. 88; Furst 1974: 84, fig. 18). In addition, in Moche 
ceramics, the tree is represented with its typical slightly arched branches. 
All these features clearly distinguish this genus from other leguminous 
trees abundant throughout the western slopes of the Andes and along the 
Pacific coast such as algarrobo (Prosopis sp.) and espino (Acacia macra-
cantha). Usually the tree is represented in Moche pottery, but in some 
instances only pods or seeds are shown. 
 It could be argued that Anadenanthera is not the tree represented 
in Moche pottery, since it does not currently grow in Moche territory; 
instead, the depicted tree could be identified as algarrobo. However, 
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Figure 9.4. Deer hunting scene painted on a Moche pottery dipper from the north coast 
of Peru (after Furst 1974: fig. 18). Donna McClelland, PH.PC.001, Christopher B. Don-
nan and Donna McClelland Moche Archive, 1963–2011, Image Collections and Field-
work Archives, Dumbarton Oaks, Trustees for Harvard University, Washington, D.C.

algarrobo is a generic term used in Spanish to refer to diverse American 
leguminous trees similar to the tree known in southern Spain as algar-
robo (Ceratonia siliqua L., carob tree, St. John’s bread). In Peru, Bolivia, 
and northern Chile, the term usually refers to species of Prosopis. Al-
garrobo notably differs from Anadenanthera species in generally being 
a contorted tree shaped by the winds (Arabic exonym al-Gherīb, “of the 
winds”), in contrast to Anadenanthera, with its slightly arched branches 
and bifurcated trunk (figure 9.5). Anadenanthera pods are constricted 
between the seeds, while Prosopis pods present a smoother profile. The 
tree represented in Moche pottery clearly resembles Anadenanthera in 
the form of its trunk, its branches, and the profile of its seedpods. 



Figure 9.5. Ceramic vessel with representation of Anadenanthera trees and 
lizards (29.2 × 15 cm), Moche, circa AD 500–650, Peru. (By permission 
of Michael C. Carlos Museum, coll. number 1989.8.78, Emory University, 
Atlanta, Ga.; photograph by Michael McKelvey.)
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 Many native groups import visionary plants from areas far from their 
place of residence. The pre-Columbian inhabitants of the Atacama pro-
cured Anadenanthera seeds from neighboring northwestern Argentina 
(Angelo and Capriles 2000; Pérez Gollán and Gordillo 1994; Torres 
1998). Among the Yanomamo, villages proximate to wild or feral popu-
lations of Anadenanthera trees may specialize in the trade of its seeds, 
which are peeled, then packed into foot-long cylinders and traded over an 
extensive range. The Maruiá Waiká make annual trips to collect Anade-
nanthera seeds from trees growing in open pastures (Prance 1972: 236, 
fig. 14). The Wixárika (Huichol) of the Sierra Madre Occidental, Mexico, 
extensively use peyote (Lophophora williamsii) and make a long pilgrim-
age to Wirikuta (approximately 300 miles), located in the desert north of 
San Luis Potosí. Therefore, the absence of Anadenanthera populations in 
the Peruvian north coast does not preclude its use by the ancient Moche.
 Anadenanthera representations are restricted to painted stirrup-spout 
vessels and ladles, where it is usually associated with a deer, identified by 
Donnan (1982: 236) as the white-tailed deer (Odocoileus sp.) (figures 9.4, 
9.6). Male and female animals are depicted, although male representa-
tions are twice as common as female (Donnan 1982: 238). Anadenanthera 
trees generally form part of deer-hunting scenes. These seem to be ritu-
alistic in character, since elaborately dressed individuals, sometimes with 
supernatural attributes, conduct the hunt. Several other factors reinforce 
the ritualistic or symbolic connotations of the hunt. For example, Don-
nan (1982: 246) remarked that evidence for eating deer meat was totally 
absent from the Moche archaeological record. In addition, the deer on 
Moche pottery are usually spotted. This is a rare feature on white-tailed 
deer, and a white spot that is sometimes painted on the deer’s neck does 
not seem to occur in nature. The ritualistic nature of these scenes is rein-
forced by the constant presence of fruiting Anadenanthera trees. 
 There is no evidence for snuffing among the Moche; however, several 
scenes involving deer depicted on three stirrup-spout vessels suggest the 
possibility that Anadenanthera preparations might have been adminis-
tered orally (figures 9.6–9.8). The first represents a scene that takes place 
within a clearly delimited space (figure 9.6). Above the scene, a personage 
is seated on a litter. Attached to this individual’s nose is an element remi-
niscent of Anadenanthera seeds on other Moche vessels. Two elaborately 
dressed individuals hunting deer are assisted by dogs in contorted poses. 
Spruce ([1908] 1970, 2: 429) reported that Catauixí hunters administered 
Anadenanthera seed enemas to themselves and their hunting dogs “to 
clear their vision and render them more alert!” The Piro of the upper 
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Figure 9.6. Scene from Moche stirrup-spout vessel with deer hunt, including a person-
age on a litter (upper left) and two human beings carrying jars decorated with tree 
branches (upper right). Donna McClelland, PH.PC.001, Christopher B. Donnan and 
Donna McClelland Moche Archive, 1963–2011, Image Collections and Fieldwork 
Archives, Dumbarton Oaks, Trustees for Harvard University, Washington, D.C. (after 
Donnan and McClelland 1999: fig. 6.57).

Ucayali River also gave Anadenanthera to their dogs prior to hunting. 
In this scene, to the right, next to a wall with stepped designs, walk two 
women (?) carrying jars with domed lids and attached branches that cor-
respond in shape to those trees identified as Anadenanthera on vessels 
with deer hunt representations.
 In the second of these vessels (figure 9.7), the two female figures are 
associated with seven jars with domed lids and attached Anadenanthera 
branches. The domed lids of two of the vessels are replaced by deer heads; 
the deer’s nose attachment is similar to the one seen on the individual 
seated on the litter in the previous case (see figure 9.6). The deer heads 
substituting for the neck and lid of the jars suggest Anadenanthera as an 
ingredient of the liquid contained in these vessels. In the register above, 
an important personage and attendants are armed with spear throwers.
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Figure 9.7. Scene from Moche stirrup-spout vessel with jars and deer heads. Donna Mc-
Clelland, PH.PC.001, Christopher B. Donnan and Donna McClelland Moche Archive, 
1963–2011, Image Collections and Fieldwork Archives, Dumbarton Oaks, Trustees for 
Harvard University, Washington, D.C. (after Donnan and McClelland 1999: fig. 4.50).

 The third of these stirrup-spout vessels (figure 9.8) depicts a mutilated 
human being bound to a tree stump. The mutilated individual stands over 
a painted scene with elements similar to those on the second described 
vessel. On the lower register of the painted scene, a woman sits tending to 
jars with Anadenanthera branches while above her an individual standing 
on a platform and surrounded by armed attendants is offered a drinking 
cup.
 Moche iconography related to the deer hunt provides rare evidence 
for the use of visionary potions by pre-Columbian inhabitants of South 
America. The constant association and identification of the deer with 
fruiting Anadenanthera trees and its association with these ceramic ves-
sels and dippers underscore the possibility of oral administration among 
the Moche. This is further supported by a scene where the drink con-
tained in the jars is offered to an important personage (figure 9.8).
 Knobloch (2000), in her study of Wari ceramics found at the site of 
Conchopata, near Ayacucho, presents suggestive evidence for potions 
containing Anadenanthera seeds. She has identified an icon as a probable 
representation of Anadenanthera flowers, leaves, and seedpods (figure 
9.9). She based her identification on a relatively realistic image painted on 
a Conchopata vessel. Numerous snuff trays from San Pedro de Atacama 
include the Anadenanthera icon. A stone snuff tray fragment from Tia-
huanaco is inscribed with four undulating Anadenanthera icons. These 
icons are frequent in Tiwanaku iconography and are prominent on the 
Ponce monolith. Given the apparent absence of snuffing paraphernalia 
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in the Wari area, Knobloch (2000: 397–98) suggests that Anadenan-
thera colubrina could have been ingested as a drink. Citing Polo de On-
degardo (1916, 3: 29–30), she proposes that A. colubrina was added to 
chicha and was likely the beverage held by the large urns and jars found 
at Conchopata. 
 Several authors (Goldstein 2005: 208–10; Janusek 2004: 224; Moseley 
et al. 2005: 17267, figs. 5–6) have reported clear evidence of extensive 
chicha production at the archaeological sites of Tiahuanaco, Lukurmata, 
and Moquegua. Apparently, these archaic chichas, as reported in early 
colonial documents, might have contained vegetable admixtures to the 
fermented corn, molle (Schinus molle), or algarrobo (Prosopis spp.) base. 
Further knowledge of the components of archaeological chicha will con-
tribute to the understanding of the origins and development of pharma-
cologically complex potions such as ayahuasca, yagé, and vino de cebil.

Figure 9.8. Detail from Moche stirrup-spout vessel with personage being offered a 
drinking cup surrounded by armed individuals. (Line drawing by Donna Torres.)
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Conclusions

The evidence suggests multiple origin locations for ayahuasca, yagé, and 
analogous potions, rather than a center from which a fixed recipe dif-
fused. The presence of diverse potions with varying ingredients also sup-
ports this argument. In the Río Negro basin and in the middle to upper 
tributaries of the Orinoco, the simultaneous consumption of caapi and 
yopo could be seen as ayahuasca analogues. The Piaroa chew caapi stems 
for two to three hours prior to snuff inhalation to enhance and prolong 
the visionary state. When the Piaroa desire a particularly strong snuff 
experience, a potion with Banisteriopsis as the sole ingredient is ingested 
prior to the use of snuff (Rodd 2002, 2008). For the tropical grasslands 

Figure 9.9. Diverse representations of the Anadenanthera icon: top, ceramic fragment 
from Conchopata (photo courtesy of Patricia Knobloch); bottom left, snuff tray, Tiwan-
aku, Bolivia; bottom right, details from snuff trays, San Pedro de Atacama, Chile.
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(llanos) of the Orinoco basin in Colombia and Venezuela, the chewing 
and drinking of caapi prior to inhalation of powdered Anadenanthera 
seeds was a frequent modality for enhancement of the bufotenine pres-
ent in the seeds. Concomitant use, as seen among the Piaroa and the 
Guahibo, could likely be a precursor to the invention of a complex potion 
such as ayahuasca or yagé, and it clearly indicates a knowledge of issues 
of plant synergy.
 In the Andes, the addition of A. colubrina to a fermented sprouted 
corn, molle, or algarrobo base was another modality for tryptamine/β-
carboline synergy. Bufotenine retains about one-third of its activity when 
ingested orally (Ott 2001: 279). Its potency as a smoke or snuff was well-
known, a factor that could suggest to a user to seek ways to enhance its 
oral activity. Issues of plant availability could also motivate a search for 
more efficient ways to prepare and ingest psychoactive plants. A clear 
example can be seen in the preference for smoking, a somewhat wasteful 
method, in northwestern Argentina circa AD 300–900, where A. colub-
rina is abundant, and the emphasis on snuffing, a less wasteful means of 
ingestion, in San Pedro de Atacama, where A. colubrina is not present. 
Snuffing provides a more efficient and economical use of available seeds. 
The absence of A. colubrina on the western slopes of the Andes could 
have motivated a search for more effective ways of consumption and of 
enhancing and prolonging the oral activity of bufotenine.
 The problem to be resolved in proposing chicha with an admixture of 
Anadenanthera seeds, as well as other plants, as a precedent for modern 
ayahuasca and yagé is whether there are β-carboline alkaloids present in 
the brew that could potentiate the psychoactive tryptamines. Ethanol is 
metabolized into several β-carbolines. It is converted by alcohol dehy-
drogenase into acetaldehyde. That compound readily reacts with trypt-
amines and catecholamines (epinephrine, norepinephrine, and dopa-
mine) to produce both β-carbolines and isoquinolines. Drinking chicha 
could possibly potentiate, via these endogenous β-carbolines, any trypt-
amines ingested subsequently. It is also quite reasonable to speculate that 
within the plants used in the fermentation process, there is alcohol dehy-
drogenase (a widespread, common enzyme, found not only in mammals 
but also virtually everywhere in plants). This enzyme could then convert 
some of the ethanol produced during fermentation into β-carbolines and 
thus potentiate the tryptamines present when Anadenanthera seeds are 
added (Dennis McKenna, pers. comm., April 2012). This model would 
have to be tested in order to support a thesis of ancient Andean chicha-
making traditions as precursors of ayahuasca and yagé.
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 As to the origins of present-day recipes for ayahuasca and yagé, I 
would suggest that northwestern Amazonia (see figure 9.1) might be the 
location of origin and that development occurred during the late pre-
conquest period, contemporary with the period of Inca expansion (ca. 
AD 1350–1535). This region is a crossroads for exchange between the 
highlands and the tropical forest since pre-Columbian times; it is also an 
area relatively close to the Andean foothills. For example, connections 
between the Chavín culture (ca. 300–900 BC) and the Amazon are clear 
(Lathrap 1971). Sculpture in the Chavín style has been found in the upper 
drainage of the Marañon River, indicating accessibility and ideological 
exchange with the lowlands to the east of Chavín (Burger 2008: 163; Mo-
rales Chocano 2008: 148). Another example of Andean contact with the 
Amazon area is visible in the culture of San Agustín, circa 100 BC–AD 
500, located on the eastern slopes of the Colombian Massif. San Agustín 
is characterized by the presence of numerous monumental stone sculp-
tures. There are details in the sculpture that clearly connect San Agustín 
with Amazonian cultures. The Caquetá River and tributaries provide low 
passes that serve as a direct route to the Amazon River. Stone sculptures 
in the San Agustín style have been found in the upper Caquetá River 
region (Friede 1946: 196; Silva Celis 1963: 397). These two examples of 
pre-Columbian cultures relatively close to the area where the develop-
ment of ayahuasca probably took place suggest the possibility of Andean 
contributions to the development of Amazonian visionary potions.
 Concomitant practices such as those of the Piaroa and the Guahibo, 
including the chewing and drinking of caapi to prepare for snuffing ses-
sions, combined with knowledge of fermented drinks with the addition of 
vilca seeds, as well as other unknown plant ingredients, could have moti-
vated a search of the local flora to create the numerous potions and plant 
combinations referred to today as ayahuasca and yagé. These two potions 
are evidence of a dynamic pharmacopoeia, constantly being invented and 
reinvented in search of access to alternative states of consciousness.
 Additional evidence for the recent invention of ayahuasca (Banisteri-
opsis plus Psychotria viridis) is apparent in its distribution pattern in the 
Peruvian Amazon. From northwestern Amazonia the use of ayahuasca 
may have spread following routes of colonial/missionary expansion 
(Shepard 2014: 16). Brabec de Mori (2011) proposes, first, an expansion 
from the Tukano or their predecessors to Kichwa speakers related to Je-
suit missions in Ecuador and Peru; second, to the Quechua de Lamas (in 
Lamas province) and Shawi people (in Loreto province); and third, up the 
Ucayali and to the Brazilian state of Acre, probably associated with the 
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movements of rubber workers (Brabec de Mori 2011: 42). In its move-
ment to the southwest, ayahuasca reached the Shipibo about two centu-
ries ago (Brabec de Mori 2014: 207). Gow (2015: 57) demonstrates how 
the Piro of the Urubamba River in Peru may have known the existence of 
ayahuasca circa 1880, although they did not incorporate it into their sha-
manic techniques until much later, probably circa 1930. Gow (2015: 45) 
further proposes that ayahuasca is a recent introduction to shamanic and 
pharmacological practices of indigenous populations of the southwestern 
Amazon (Gow 2015: 45). The recent distribution of ayahuasca in western 
Amazonia supports a date for the creation of ayahuasca sometime circa 
AD 1550–1650.
 Archaeological evidence for ancient use of visionary potions is dif-
ficult to document. The information provided by Cobo, Ondegardo, and 
others implies that chicha was employed in the Central Andes during 
the Late Horizon (ca. AD 1350–1535) as a basic or primary beverage to 
which psychoactive plants, including vilca, were added. Moche and Wari 
iconography provide suggestive evidence of such use in Peru, circa AD 
300–900. Consequently, it is probable that potions and brews analogous 
to ayahuasca were in use in the Central Andes and adjacent coast circa 
AD 500.
 The evidence suggests multiple origin locations interacting with each 
other to create a variety of plant combinations and methods of admin-
istration (drinking, smoking, snuffing, enemas) appropriate to location, 
not a fixed recipe that diffused out from a single center. Instead, a concept 
related to issues of plant interaction with the intention of modulating 
states of consciousness was conceived, enabling the creation of visionary 
preparations not limited by regional plant availability.
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The many reasons why people seek to alter their daily lives and reach 
for something beyond their normal experience vary as greatly as do the 
means by which they seek to do so (Bell 1992, 1997; Geertz 1973). In-
toxication has many quotidian and ritual manifestations, and this vol-
ume considers these divergent aspects of past plant use and emphasizes 
that intoxicants should be understood as broader elements of social 
life as opposed to simply an attempt to flee the social realm. In many 
modern states, intoxication is often understood to be the result of the 
overconsumption of alcohol (Dietler 2006) or a temporary escape from 
regimented life and a behavior solely suited for informal events (Douglas 
1987). Intoxication, however, can also be codified and mandated. In fact, 
religions often contain practices that alter the mind without the use of 
pharmacopeia (Bell 1992, 1997; Rappaport 1999). For example, the physi-
cal processes of fasting, praying, and chanting over extended periods of 
time can lead to altered states capable of producing visions (Luhrmann 
2012). The combination of physical exertion and movement, as well as the 
previously mentioned instances of “natural” mind-altering activities, may 
have been combined with sacred plant consumption in some instances.
 Plants can occupy critical roles in religious practice and discourse and 
change behavioral practice when they are consumed for their conscious-
ness-altering qualities (Schultes et al. 2001). In many ancient societies, 
plants capable of producing visions were used in medicinal or religious 
practice (Burger 1992; Rafferty and Mann 2004; Sayre and Bruno 2017; 
Wilbert 1987). While all plants can be toxic, those with the special ability 

5          6
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to temporarily alter the mental state can acquire particular resonance and 
power. These plants may have been considered conduits to the gods or 
gods in their own right (Schultes et al. 2001).
 The widespread use of mind-altering plants in preconquest South 
America is well documented (Burger 1992; Cobo [1653] 1997; Schultes 
et al. 2001). According to Schultes et al. (2001: 30), there are more than 
130 hallucinogenic plants used in the New World, as compared to only 
50 in the Old World. There is no botanical reason to assume that this is 
a natural difference; rather, there appears to have been a more concerted 
search for these traits on the part of the pre-Columbian societies of the 
Americas.
 This expansive pre-Columbian experimentation with and mastery of 
the diverse uses of the local flora does not mean that certain plants were 
not more favored than others. Rather, increased paleoethnobotanical re-
search appears to indicate that certain plants were widely used and traded 
because of their unique or mind-altering characteristics (Hastorf 2003). 
Thus, although there was a widespread pharmacopeia available to local 
peoples, certain plants were found to be more useful for trade and use. 
This chapter presents evidence that one plant in particular, vilca (Anade-
nanthera sp.), was the most widely traded and consumed in the precon-
quest Andes.
 This chapter considers the role that vilca, in particular, filled in pre-
conquest rituals in the Andes, with a special focus placed on its use at the 
site of Chavín de Huántar in Peru, a ceremonial center that was clearly 
associated with the use of mind-altering plants (Burger 1992; Rick 2008; 
Sayre 2014). The greater consideration of how widespread vilca use was 
in the ancient Andes is an important question that also elucidates broader 
activities such as trade routes, procurement strategies, and similarities in 
ritual activities across time and space. Vilca use in the past is addressed 
through two central means. The first point is methodological; it is an ex-
amination of how context can determine the relevance of a find. In this 
instance, I examine the physical nature of material remains and where 
they were or could be recovered. The second is a historio-cultural point 
about the formal space of the temple where particular activities occurred. 
In this instance, priests and sacred plants are contextualized as being in 
codified in/out relations that vary based on relationships with ritual par-
ticipants. These concerns shape how we understand vilca use in the an-
cient Andes.
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Vilca Growth and Use in the Ancient Americas

The vilca plant (Anadenanthera colubrina) is also known as yopo or cebil 
outside of the Central Andes (figure 10.1). Additionally, a separate spe-
cies (Anadenanthera peregrina) was often used in the northern tropical 
regions of the continent; this species later spread to the islands of the 
Caribbean (see Kaye, chapter 6, this volume). The Taínos of the Bahamas 
appear in the earliest reference to smoking tobacco and inhaling the pow-
der of vilca seeds (Las Casas 1909, cited in Torres and Repke 2006). The 
contemporary use of Anadenanthera is also practiced by groups such as 
the Yanomamo, the Uwa-Tunebo, and the Otomac, among others in the 
Orinoco area of northern South America. 
 The importance of this plant can also be traced through the relatively 
widespread use of it as a place-name or toponym (figure 10.2). As men-
tioned previously, the vilca plant is also known as yopo outside of the 

Figure 10.1. Anadenanthera colubrina tree and seedpods.
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Figure 10.2. Map of vilca toponyms in the Central Andes. (Courtesy of Jeff Stup.)

Central Andes. Searches for yopo-derived toponyms did not reveal regu-
lar place-name associations; by contrast, vilca regularly features in Que-
chua- and Aymara-language toponyms. 
 The common occurrence of vilca place-names across the Central An-
des would seem to correlate primarily with the use of this plant. However, 
the term vilca does not solely refer to the plant, so the toponyms may 
also have other connotations: The exact sense of vilca in the manuscript 
(Salomon and Urioste 1991) is uncertain but perhaps related to a con-
temporaneous Aymara word meaning both “sun” and “shrine” (Bertonio 
[1612] 1956: 386). Internal evidence (chap. 31, sec. 417) suggests that in 
the Huarochiri context it means a person who has entered into the so-
ciety of huacas by achievement or marriage. In the Tratado (Arguedas 
and Duviols 1966: 209), the word vilca is translated as “a very important 
cacique” (cacique muy principal; see also Zuidema 1973: 19). In Huanchor 
village in 1621, the founding hero Huanchor was mummified and housed 
underneath a huaca called Huanchorvilca (Arguedas and Duviols 1966: 
264). Overall, the implication seems to be that a vilca is a human being 
who partakes of a huaca’s status (Salomon and Urioste 1991: 46).



A Synonym for Sacred: Vilca Use in the Preconquest Andes   ·   269

 The antiquity of vilca plant use is the subject of ongoing research. 
The presence of mortars and snuffing trays was documented in the early 
Spanish chronicles, as was the need to remove these activities from the 
natives’ ritual practices:

They have another kind of huacas that are called vilcas. . . . They heal 
and purge themselves with it and are also buried with it in most prov-
inces of this kingdom. It should be noted that some wood or stone 
carvings resembling sheep, and with a hole as in an inkwell (which is 
where this vilca is pulverized), must be found and destroyed. This is 
called vilcana, and it is adored and revered. These vilcanas are made 
out of many different beautiful stones and strong woods. They have, in 
addition to this vilca, many other types of vilcas, especially purgatives. 
(Cristóbal de Albornoz, written ca. 1580 [Duviols 1967], cited in Torres 
and Repke 2006: 28)

 These vilcas and vilcanas were noted to be like huacas, or sacred 
stones/places that were considered to have great power and received of-
ferings. The Spanish priests had multiple agendas, but one of them was 
diverting offerings from the old gods to the new churches being built. In 
addition, plants that could change consciousness and perception were 
associated with past ritual activity and were not well-known in Catholic 
practice, so these practices were also the subject of extirpation.

Chavín’s Place in the Ancient Andes

Chavín de Huántar has often been portrayed as the emblematic site of 
the Early Horizon/Formative period in the Central Andes (Burger 1992; 
Kaulicke and Onuki 2010). The central Peruvian site is approximately 
equidistant from the Pacific coast and the Amazonian jungle. This early 
temple, occupied circa 1200–500 BCE (Rick et al. 2011), is one of the 
earliest examples of complex ceremonial architecture in the highlands. 
As Burger (1985) and Williams Leon (1985) noted, there were clear an-
tecedents, such as Cardal and Garagay, on the coast for many of the ar-
chitectural forms constructed at Chavín. The site is considered a core 
site of the Early Horizon, now commonly referred to as the Formative 
period, owing in part to the importance of its iconography (Burger 1992). 
The staff god and some of the core Chavín imagery may appear earlier at 
other sites west and south of Chavín, suggesting that this site is more of 
a culmination of the Early Horizon phase than the instigator of it (Shady 
Solis and Leyva 2003).
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Figure 10.3. Tello Obelisk plant images. Museo Nacional Chavín de Huántar, Chavín de 
Huántar, Peru. (Photograph by M. Sayre.)

 The Formative in the Central Andes was a period when hierarchical 
social organization was becoming entrenched (Lumbreras 1989). This 
temporal reality, when combined with the elaborate planning evident in 
the construction of the site, could lead to the conclusion that this was an 
early polity engaged in capturing labor or surplus production. Alterna-
tively, the site is sometimes presumed to have been a peaceful pilgrim-
age center that attracted devotees from across the Central Andes (Burger 
1992). It also was located within a relatively short distance of trade routes 
that extended from the coast or the eastern jungles. In conjunction with 
its preeminent status in Andean archaeology and a corpus of studies of 
its elaborate iconography, there have been many inferences concerning 
resource use at Chavín.
 Chavín has long attracted the gaze of archaeobotanists, drawn by its 
iconic imagery of lowland plants featured on the Tello Obelisk (figure 
10.3). This image appears to depict yuca or cassava (Manihot esculenta), 
achira (Canna edulis), peanuts (Arachis hypogea), chile peppers (Capsi-
cum sp.), and bottle gourds (Lagenaria sp.) (Burger 1992; Lathrap 1973). 
Interestingly, some scholars have suggested that the iconography de-
picted sacred plants/hallucinogens used at the site. 
 The psychoactive substances that were possibly ritually consumed 
at the site include San Pedro cactus (Trichocereus pachanoi), whose ac-
tive alkaloid is mescaline; huacacachu or floribunda (Brugmansia sp.), 
with many tropane alkaloids; ayahuasca (Banisteriopsis caapi, along with 
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other ingredients), with indole alkaloids; vilca or cebil (Anadenanthera 
colubrina), with bufotenine and indole alkaloids; epená (Virola theio-
dora), with indole alkaloids; and tobacco (Nicotiana tabacum), with nic-
otine (Burger 1992, 2011; Cordy-Collins 1980; Peñaloza 1984; Schultes 
et al. 2001; Torres 2008). However, among these species, the only one 
unequivocally depicted on the iconography is San Pedro cactus, a plant of 
local highland origins; on this, many scholars refer to the work of Cordy-
Collins (1980) and Sharon (2000). Cordy-Collins’s analysis of the sha-
manic textiles revealed that many of the elements of Chavín iconography, 
interpreted as depicting shamans on trancelike voyages, were repeated on 
coastal textiles. This work established the broad scale use of San Pedro on 
the Peruvian coast.
 Peñaloza (1984) completed a unique interpretation of the Tello Obelisk 
in which she hypothesized that all of the plants depicted on the obelisk 
were hallucinogens used in rituals at the site. While it has often been noted 
that there are images of shamans and San Pedro on Chavín’s iconography, 
Peñaloza’s research opens up the question of whether Lathrap and oth-
ers may have misidentified some of the botanical elements on the Tello 
Obelisk. This possibility deserves consideration, as the Chavinos clearly 
were not obsessed with realism in their depictions of the natural world: 
plants and animals often had their exact forms distorted to emphasize 
talons, fangs, leaves, and other enigmatic or powerful elements. Although 
the core of Peñaloza’s hypothesis is plausible, her emphasis on angel’s 
trumpets (Brugmansia sp.) may be misplaced, as this plant may not have 
been extensively used in ayahuasca until after the conquest (Torres and 
Repke 2006). Regular consumption of San Pedro cactus and vilca—two 
plants more readily available in the highland Central Andes—at the site 
seems more probable. These two plants would produce vastly different 
bodily experiences that could last short periods of time or persist much 
longer: the inclusion of vilca in chicha (beer commonly prepared from 
maize) was reportedly a practice in Inca times (Torres and Repke 2006), 
and this process could have enhanced the effects of both the alcohol and 
the hallucinogen.
 Chavín’s iconography and stone sculpture include other references to 
sacred plants. Direct depictions of this important plant include images 
of a priest marching with a San Pedro cactus (figure 10.4), as well as a 
tenon head with the same cactus protruding from its head. Also, many 
of the tenon heads have been interpreted as depicting human faces in 
various states of transformation into animal-like beings. These faces in 
metamorphosis are thought to represent religious practitioners entering 
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Figure 10.4. Priest carrying San Pedro cactus, from the Circular Plaza. (Photograph 
courtesy of Nick Weiland.)

a dream or hallucinogenic state in which they could interact with other 
supernatural beings in a different world (Burger 1992; Torres 2008). 
 Chavín has clear evidence for the use of certain hallucinogenic plants, 
but the physical evidence for the use of some of these plants and com-
pounds is not always clear. A significant portion of the literature on the 
use of hallucinogens in South America focuses on the use of ayahuasca, 
known as the magic drink of the Amazon (Schultes et al. 2001). While this 
potent combination of plants (traditionally Banisteriopsis sp. and at least 
two other ingredients, such as Brugmansia sp.) is capable of producing 
intense visions, it can also cause permanent damage to the cerebral sys-
tem. The connections between ayahuasca and its use in rituals at Chavín 
and other early temples frequently relied on ethnographic analogies to 
native Colombian tribal practices documented by Reichel-Dolmatoff 
(1975, 1978). Recent work has begun to question whether ayahuasca was 
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used in preconquest times (Torres and Repke 2006). There is little to no 
evidence for its use in the early chronicles, and as a result, all claims to its 
use in the archaeological past should prompt questions about the nature 
of the evidence.
 Torres (2008: 239) has presented four types of evidence for the use 
of psychoactive plants at Chavín de Huántar: (1) remains of psychoac-
tive plants; (2) implements related to use of psychoactive materials; (3) 
representations of psychoactive plants; and (4) depictions of the use of 
psychoactive materials. His excellent review of the major iconographic 
evidence at Chavín for the use of sacred plants is a starting point for much 
of this discussion.
 These conjectures, including interpretations of shamanic transforma-
tion in the sculptural remains, have ensured that discussions of sacred 
plant use in the Americas almost always reference Chavín without ac-
knowledging that, as of yet, there has been no direct botanical evidence 
of these practices. Recent work by Rick (2008) and Torres (2008) has 
suggested that shamanic practices were deployed at the site, although the 
appropriateness of the term shamanism has been contested, given that, 
as in South America, it is usually reserved for societies, unlike Chavín, 
without monumental architecture (Moore 2005: 116).
 The next sections present evidence about Andean religious practices 
as well as botanical data. The data vary from physical remains to icono-
graphic representations of plants and are analyzed in conjunction with a 
discussion of theoretical and methodological possibilities. These topics 
help illuminate how intoxicating rites, particularly those involving vilca 
and the use of mind-altering plants at Andean sites, may have been ex-
perienced or practiced at Chavín. The pattern of alternating constrict-
ing and intimate spaces with open and communal spaces helps reveal 
whether certain sectors of the monument were intended for public or 
private events. The transition between spaces is analyzed in conjunction 
with the possible use of distinct sacred plants in these different realms. 
In addition to variations in consumption practices, there likely were also 
associated differences in the quantities and relative status of the people 
involved.

Priests, Diseases, and Curing

The distance between modern peoples and the subjects they are trying to 
interrogate can be difficult to breach. One telling example of this is when 
modern scholars attempt to imagine a world in which the germ theory of 
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disease was not the dominant paradigm. In the West, germ theory was 
not acknowledged until the late nineteenth century, and Western medi-
cine until the twentieth century was not capable of fighting most bacterial 
or viral infections. The only sources for combating these diseases were 
plant remedies or combinations of spiritual beliefs and quixotic cures 
(Latour 1993).
 The belief in “bad vapors” or “bad air” was an initial attempt at model-
ing how disease could spread invisibly between patients. While certain 
non-Western texts, such as the Atharvaveda, do describe living organ-
isms as being capable of infecting humans, this line of thought was not 
always the dominant discourse in the preindustrial world (Zysk 1985).
 Bad spirits could be considered the causes of disease. The modern-day 
mesa ceremonies on the Peruvian coast involving San Pedro use can pro-
vide a corollary for this concept. In this instance, San Pedro is imbibed to 
grant the healer insight into the life of the patient so that the healer can 
see who or what may be responsible for his/her maladies. This is a cul-
tural practice in which disease and suffering are thought to be caused by 
bad thoughts, poor choices, and willful competition. These bad airs and 
sicknesses can essentially be counterattacked with ceremonies conducted 
under the influence of San Pedro (Sharon 2000).

Archaeological Evidence and Botanical Data

The paleoethnobotanical identification of intoxicating plants is rare 
and methodologically complex. Some of the plants (for example, epená 
and vilca) leave chemical signatures that are quite similar (Torres et al. 
1991). Projects associated with Hastorf ’s work at Chiripa in Bolivia have 
attempted to discern whether phytoliths can be used to investigate the 
trade and use of sacred plants (Logan 2006). This work has determined 
that there may be diagnostic phytoliths (microscopic plant silica that pre-
serve over long periods of time) capable of revealing these practices, but 
as of yet, the archaeological record has not readily revealed the presence 
of hallucinogenic plants. 
 In my own work at Chavín, I have collected samples of scrapings from 
the insides of bone tubes for gas chromatography–mass spectrometry 
(GCMS) analysis, but they unfortunately were too small for analysis. 
While Torres and colleagues (2001) had samples weighing 10 grams in 
Atacama, in my case, the samples gathered from possible snuff tubes have 
not been found in conjunction with larger pieces of botanical material, 
and this lack of material has made it difficult to test for active chemical 
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compounds. The preservation conditions at arid San Pedro de Atacama 
were clearly superior to those of the wet/dry-season climate of Chavín. 
Future work is needed to accurately estimate what size the samples need 
to be in order to search for the key alkaloids present in vilca and other 
sacred plants.
 Bone tubes and snuffing trays found at Chavín were likely used for the 
consumption of mind-altering biotica but could instead have been deco-
rative elements or had multiple uses that we have not yet considered. The 
tubes were commonly constructed from bird bones, which are naturally 
hollow; however, others were carved from larger bones. Bone tubes were 
found by Tello, Lumbreras, Burger, Rick, Mesia, and Sayre, among oth-
ers (Burger 2011; Mesia 2007; Sayre 2010). In many instances, they were 
carved with natural imagery and stylistic elements commonly found on 
ceramics from the site. The snuffing trays discussed by Burger (1992) and 
others appear to be constructed from whalebone, and it is difficult to see 
them as having some use other than for grinding and consuming plants. 
These obviously exotic goods were brought to the site from the coast, 
although recent evidence from the La Banda region has not determined 
whether these materials were brought to the site fully constructed or the 
materials were worked into their particular forms at the site. Additionally, 
there is the possibility that snuffing tubes were made from natural plant 
reeds, which would not easily preserve in the botanical record.
 The iconographic evidence for San Pedro use has been further clarified 
by recent research (Rick 2008). The lower remnant of the image from the 
plaque of the shamanic figure (see figure 10.4) removed any doubts that 
remained about whether the image depicted a being carrying a cactus or 
a staff (a symbol of power recurrent in Chavín iconography), as it clearly 
represents the former.
 In excavations conducted at the site to date, there have been no San 
Pedro seeds found; however, there are seeds from other members of the 
family Cactaceae (Sayre 2010). Macrobotanical evidence is not necessar-
ily the clearest indication of sacred plant use, since certain plants native 

Table 10.1. Sacred plants with diagnostic phytoliths
Scientific name Common name Plant family Plant part testeda

Anadenanthera colubrina Vilca Fabaceae Seed, pod
Banisteriopsis caapi Ayahuasca Malpighiaceae Bark, leaf
Datura inoxia Thorn-apple Solanaceae Seed, leaf

Source: Logan 2006. 
Note: a Plant parts that contain diagnostic phytoliths.



Figure 10.5. La Banda artifacts in relation to iconography of priests (C) from the monu-
mental center: A, lithic artifact from La Banda sector; B, bone beads from La Banda 
sector; C, iconography depicting priests in procession; D, artifacts from La Banda 
sector made from marine mammal bone; E, iconography from site depicting ear spools. 
(Drawing courtesy of J. Rick; photographs by the author.)
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to the region, notably San Pedro, may enter the archaeological record as 
environmental indicators rather than as products of ritual practice. The 
presence of San Pedro seeds would not be indicative of use of the cactus 
in hallucinogenic drinks, as this part of the plant is not used in the prepa-
ration of the cactus beverage; instead, the stalk is the central element 
used in the preparation of the beverage, and it is cooked along with other 
herbs, many of which are noted for their biomedical properties (Schultes 
et al. 2001: 168). In addition, varieties of Brugmansia species are not un-
commonly added to the beverage. However, the four-sided varieties are 
rare and were highly prized by humans (Sharon 2000), so physical evi-
dence of those exact remains may be taken as more convincing evidence 
for human usage.
 There are certainly rare instances when human beings are found in 
direct association with sacred plants and their associated paraphernalia. 
The Atacama case was an example of Pompeii-like activity preservation 
(Torres et al. 1991). In that instance, the burial of a person dressed in 
shamanic or priestly garb was found with a bag containing vilca seeds 
and snuff trays. The excellent preservation of these remains, found in the 
Atacama desert, is highly unusual and cannot be expected for studies in 
less arid regions.
 In the La Banda sector, excavations of the domestic region (located 
across the Mosna River from the main temple at Chavín), we found evi-
dence of priestly dwellings (Sayre 2010). Within these spaces there were 
hearths, a central formal patio, and walled corridors. In one of the major 
rooms off of the main patio, there was abundant evidence for the produc-
tion of ceremonial goods for use by priests. Ear spools, ceremonial pro-
jectile points, bone beads, and shells were found in this unit (K-13), and 
these finds can be seen on the iconography from the ceremonial center 
(figure 10.5). There were also more than twenty tubes made from bird 
bone, four possible tablets or spatulas made from camelid and cervid long 
bones, and eight spoons from camelid skull and long bones (Rosenfeld, 
pers. comm., 2012). Of course, many of these artifacts could have had 
multiple uses, but their presence, interpreted in light of the vilca snuff kits 
excavated in San Pedro de Atacama, is significant (Torres et al. 1991). 
 These finds lead to a dichotomous and unexpected result. The temple 
iconography appears to have clear and direct connections to some of the 
physical remains found in the La Banda region. Yet if San Pedro seeds had 
been directly recovered from this area, that would not be clear evidence 
for the use of this plant in the preparation of a hallucinogenic beverage, 
because, as mentioned above, the plant is common in the region but the 
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seeds are not used in the beverage. Thus, what seems to be direct data (as 
opposed to indirect iconographic data) may actually be weaker data. In 
contrast, vilca macrobotanical remains, because of their relatively con-
tained distribution, do provide clear evidence for the exchange of a hal-
lucinogenic plant, but the iconographic depictions of the plant are more 
abstract than those of San Pedro (Burger 2011). The artifactual correlates 
found for images in the iconographic record should redirect analysis away 
from the constant search for one-to-one material correlates and toward 
a more nuanced research into all categories of evidence.

Experience: Inclusive and Exclusive

The difficulties in determining botanical practices do not limit the ques-
tions that the possible use of these plants provokes, such as How were 
these practices experienced spatially? Who was allowed to use these 
plants? Where and when were they provided? and Who carried them to 
Chavín?
 The architecture of the main temple area in Chavín leads to the pos-
sibility that the open spaces may have been used for the consumption 
of chicha by large numbers of people, while the galleries and enclosed 
spaces, such as the Lanzón Gallery, may have been where hallucinogens 
were consumed by small numbers of participants in conjunction with 
priests. The large and open spaces appear to lead toward smaller enclosed 
spaces that become more common over time (Kembel 2008; Rick 2008).
 Research conducted outside of the ceremonial core (Burger 1984; Con-
treras 2007; Mesia 2007; Sayre 2010) has revealed evidence of domestic 
deposits and, in limited cases, direct support for houses and other do-
mestic structures (figure 10.6). These remains rarely contain evidence of 
ritual deposits, and there have been few instances of caches of elaborate 
artifacts found outside of the ceremonial center itself. The people living 
in the regions immediately surrounding the temple presumably created 
a mental division between sacred and profane space. The excavated do-
mestic areas all have easy access to the temple itself and may have actually 
been the living spaces of people who controlled or managed the temple. 
While there has been conjecture about the nature of Chavín’s political 
organization (Lumbreras 2007; Rick 2008), precisely how profound the 
differences were between members of different status groups remains un-
clear. Burger (1984) proposed that there was an upper and a lower class, 
but attempts at proving this divide in other domestic regions of the site 
have been less than convincing.
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Figure 10.6. A, Location of Chavín de Huántar in Peru. B, Site map showing La Banda 
sector excavations to the east of the main temple.

 The clear indication is that the occupants of the shelters and dwell-
ing spaces immediately surrounding the temple had access to the sacred 
region and that they participated or managed rites in that space. These 
people would have left their place of dwelling, crossed a liminal space, 
and entered the temple (Rowe 1963). The classic division between the 
ritual and the domestic would not have been absolute, but the material 
remains excavated to date do lead us to the conclusion that there was 
some sense of difference between the areas and a need to conduct oneself 
differently in the temple. The people who constructed, cleaned, and wor-
shipped at the temple of Chavín almost certainly did not actually reside in 
the temple itself. Over the course of decades of research, there has been 
little evidence of domestic debris within the ceremonial center or in the 
immediate areas surrounding the temple (Burger 1992; Lumbreras 2007; 
Tello 1943). While offerings of food and drink have been found (Lum-
breras 1989), these were considered to be evidence of rites and singu-
lar activities rather than remains of quotidian practices. The area where 
participants entered the temple and the movement across its space may 
provide insight into the structure of local rituals, as well as providing 
evidence of when and where certain sacred plants may have been used.
 The procession route of participants in temple rites seems fairly clear 
(Rick 2008: 24). The recent discovery of the formal entrance to the circular 
plaza revealed numerous visual elements that would have both included 
and excluded participants in the rites (Rick, pers. comm., 2011). The cer-
emonial core of the site is separated by many architectural structures 
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(figure 10.6). The square plaza is a large open-air space that could have 
contained well over two thousand people—although there is debate about 
whether this was actually a public space. This was likely the space of initial 
events that would have led from there to more-contained and limited 
spaces. The next probable space for ritual activities would be in front of 
the black and white portal, an area where standing participants could 
have gazed up to see priests descending on hanging staircases, which 
ended in midair, down from the temple’s roof. From there, likely a limited 
number of people would have followed the stairway to the north of them 
up and then down into the circular plaza. Here their view of the rest of 
the monument would have been limited, and they would have seen only 
the staircases back to the areas from which they had come or up into the 
Lanzón Gallery and over to the other main galleries (Rick 2008). Finally, 
there are other galleries and structures in the West Field, but the use and 
layout of these spaces are not well understood. The general pathway de-
scribed here begins in a large communal setting and heads into increas-
ingly constricted and singular spaces where small numbers of individuals 
could have been led and instructed by priests of the temple (Rick 2008).
 Processions would have passed through the Atrium on their way to the 
Circular Plaza to the east. Both of these spaces were surrounded by walls 
and other structures that limited sight lines, and they were bounded by 
entrances to the underground galleries (Rick 2008). Flotation samples 
from the Atrium yielded sprouted maize, suggesting that maize chicha 
may have been consumed in that area (Sayre 2010: 122).
 That the galleries themselves are capable of producing altered states 
and that the mazes were difficult to navigate are noteworthy. The Chavín 
mazes may have been confusing for both fasting participants and those 
under the influence of sacred plants. The confined labyrinths of the cham-
bers in the main temples would have provided a claustrophobic environ-
ment where the music provided by the shell trumpets, pututus, would 
have reverberated off the walls and in the minds of the inhabitants (Kolar 
2017; Rick 2008). In the larger galleries, new research demonstrated that 
there are architectural acoustic mechanisms that link the pututus with 
the sounding oracle, or the Lanzon (Kolar et al. 2012).
 The priests shown in figure 10.5 may have been some of many who 
engaged in formal processions both for the masses and for the select few 
who were invited into the galleries. These priests portrayed in the site’s 
iconography were not necessarily solely mediating human concerns with 
the divine; they may actually have been channeling the divine and em-
bodying divine beings during important rites. This increased connection 
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would have provided more incentives for pilgrims to the site to interact 
with temple priests.

Conclusions

As mentioned earlier, Torres (2008: 239) presented four types of evi-
dence for the use of psychoactive plants at Chavín de Huántar: psychoac-
tive plant remains, implements related to the use of psychoactive materi-
als, representations of psychoactive plants, and depictions of the use of 
psychoactive materials. This hierarchy of evidence indicates that chemi-
cal analysis may reveal much about when and where sacred plants were 
used at Chavín. However, to date, the insufficiency of organic material 
associated with the paraphernalia has prevented any successful chemical 
residue analysis. That being said, the material remains recovered to date 
make it clear that the iconography and other seemingly more inference-
dependent forms of evidence may have material correlates in the archae-
ological record (figure 10.5). My research in La Banda has documented 
direct connections between the site’s iconography and artifacts recovered 
in the ground (Sayre et al. 2016). There are also remains of snuff tubes, and 
these tools are primarily associated with the use of vilca. These findings 
should cause researchers to question the assumed reliability of different 
forms of evidence. In this case, we have seen that the iconographic rep-
resentations can be real and that the presence of “real” San Pedro seeds, 
from a locally occurring plant whose seeds are not used in the production 
of the mind-altering beverage, could lead to false conclusions.
 Most of the intoxicants (other than San Pedro) described in this paper 
would have come from outside of Chavín’s immediate sphere. This is also 
true of vilca. The production and use of these plants would have led to in-
creased trade or travel of gift-bearing peoples. These same people surely 
carried these plants along with their sustenance. When trade or exchange 
of the sacred plants by people interested in participating in Chavín’s sa-
cred world occurred, the bearers of these plants would have had to inter-
act with the local power structure.
 Mind-altering plants did not commonly have widespread distribu-
tions in the preconquest Americas. Tobacco (Nicotiana tabacum) and 
maize (Zea mays), the latter of which was commonly fermented, were 
widely distributed. But other plants that could likely adapt to a variety 
of environments, such as coca (Erythroxylum sp.), were not known to 
have spread out of South America into Central America (Plowman and 
Hensold 2004). The widespread distribution of vilca and its lack of clear 
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economic uses other than those discussed in this chapter lead to a unique 
consideration. This plant was widely acknowledged to provide visions, 
and it appears to have been easily transported. And as Torres’s discussion 
of the use of yopo in this volume (chapter 9) demonstrates, these Anade-
nanthera species were cultivated and traded widely across the Americas, 
affirming their importance in rituals and curing practices in many lands 
and cultural traditions, not solely those that referred to it as vilca.
 This volume should serve to contextualize our exoticization of the 
past and also to exoticize our daily existence. Tobacco in ancient South 
America (Wilbert 1987) would never have been assumed to be a habitual 
product consumed twenty or more times a day, nor would hallucinogenic 
plants be primarily conceived as a means of relating to music. The experi-
ence of consuming psychoactive plants in ancient times would have been 
a social activity—part of broader rituals that occurred at restricted mo-
ments in time, invoking disparate realms of religious practice—and one 
that was constrained and ruled by local practices.
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11
Ingredients Matter

Maize versus Molle Brewing in Ancient Andean Feasting

Justin Jennings and lidio M. valdez

As in many other regions of the world, beer is an essential part of the 
feasts that structure South American societies. The Napo Runa of the 
Ecuadorian Amazon, for example, drink copious amounts of manioc beer 
at special events, and the beverage is strongly linked to female sexuality 
(Uzendoski 2004: 889). During carnival, drunken Bolivian miners gather 
around a statue of El Tío, the god of the mines, to festoon him with gar-
lands, place food on his throne, and soak the ground with beer and rum 
(Bonilla 2006: 336). Seventh-Day Adventists in Peru have sworn off al-
cohol but not drinking—they drink glass after glass of Coca-Cola in a 
sequence that mimics the one traditionally used for beer drinking (Allen 
2009: 43–45).
 The production, exchange, and consumption of beer have long been 
important in the Andes, and drinking traditions can be effectively traced 
back among the cultures of the ancient Andes (Jennings and Bowser 
2009). We know most about the Inca, whose empire was premised in part 
on using fermented beverages to signal royal generosity (Murra 1960; 
Ramírez 2005). Building on long-standing traditions of reciprocity, the 
ruler hosted feasts to recompense people for their service to the state. The 
millions of liters of beer brewed under the auspices of the Inca emperor 
indebted his subjects to him by the sheer quantity of drinks provided 
(Bray 2003: 18–19; Hastorf and Johannessen 1993: 118–19; Moore 1989: 
685; Morris 1979: 32). The importance of fermented beverages might be 
best emphasized by the native reaction to another drink. Bernabe Cobo 
([1653] 1979: 27) noted that that “water is their worst enemy; they never 
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drink it pure unless they are unable to obtain their beverages, and there 
is no worse torment for them than being compelled to drink water.”
 When the Spaniards arrived in the region at the beginning of the six-
teenth century, they observed people consuming fermented beverages 
made from a wide variety of plants (Cutler and Cárdenas 1947; Goldstein 
et al. 2009: 138; Nuñez del Prado 1973: 26; Steward and Faron 1959: 142); 
they adopted the word chicha as a general term for these beverages (e.g., 
Betanzos [1551] 1924: 199–200; Sarmiento de Gamboa [1572] 1999: 30). 
The chicha consumed at Inca events was often made of maize, but alco-
holic beverages made from other plants, such as molle, were also served 
at the feasts that the Inca and earlier cultures used to form social alli-
ances, fulfill reciprocal obligations, create social debt, collect tribute, and 
advertise social differences (Gero 1990, 1992; Goldstein 2003, 2005; Has-
torf 1991; Lau 2002; Moore 1989; Segura Llanos 2001; Shimada 1994).
 Hosting a feast in the Andes and elsewhere creates and maintains so-
cial capital, the durable network of relationships between peoples and 
resources that are integral to political economies (Hayden 2001). A host’s 
generosity, measured in no small part by the amount of alcoholic bever-
ages offered, generates a group of indebted participants that the host can 
later call on for assistance. Yet at the same time, a host is indebted to all of 
those who helped in preparing the feast. The demands of mass-producing 
beer for an event are shaped in part by the biochemical demands of the 
fermentation of different plants. The ways that one makes maize beer are 
different from the ways that one brews beer from the seeds of an acacia 
tree, for instance. These differences, therefore, have wide implications on 
the time, labor, tools, and resources that must be mustered at each stage 
of production to brew the massive quantities of beer consumed at a feast 
(e.g., Jennings 2005; Jennings and Chatfield 2009; Jennings et al. 2005).
 This chapter explores the implications of the differences in how fer-
mented beverages are currently made from maize kernels versus molle 
fruits in the Andes. We begin our chapter by discussing the biochemistry 
of fermenting and follow with a description of how maize beer and molle 
beer are produced. We then discuss the differences between molle and 
maize brewing, before paying particular attention to the demands a host 
would face trying to mass-produce each type of beer for an event. We 
conclude our chapter by exploring the implications of our findings for 
interpretations of the Wari political economy during the Middle Horizon 
period (AD 600–1000). Some researchers have suggested that molle beer 
was widely consumed in some Wari settlements (Goldstein et al. 2009; 
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Sayre et al. 2012), and thus the way in which molle beer was made would 
have had a significant impact on how Wari leaders marshaled social capi-
tal. Although the ways that both maize beer and molle beer were made 
in the past have undoubtedly changed (e.g., Hayashida 2009), we suggest 
that contemporary brewing recipes can nonetheless provide a sense of 
the barriers that would be faced by those seeking to use these beverages 
to build social capital.

Fermentation and Operational Chains

Fermentation is a biological process that transforms a food into carbon 
dioxide and alcohol through the actions of yeasts or other microbial cells. 
The process of transforming a raw material into alcohol can take up to 
two phases. In the first phase, called saccharification, the nonfermentable 
starches are broken down into sugars by amylases and other enzymes. In 
the second phase, fermentation, a variety of bacteria, fungi, and molds 
convert the sugars into alcohol and carbon dioxide (Soni and Sandhu 
1999). Alcohol made from grains or other starchy substances, such as 
rice, millet, sorghum, beets, manioc, and maize, must be saccharified be-
fore fermentation can occur. Honey, plums, grapes, and other substances 
composed of simple sugars, however, only need to be fermented to pro-
duce alcohol.
 Starch is a complex sugar (polysaccharide) that comes in two main 
chemical fractions, amylopectin and amylose (Hornsey 1999: 4). To 
break starch into sugar requires the action of several enzymes, such as 
α-amylase, β-amylase, and starch phosphorylase, which are collectively 
known as diastase (Goyal 1999: 91). In beer making, saccharification usu-
ally begins with the grinding up of starch grains, after which the granules 
are put in water. As the water is heated, the hydrogen bonds within the 
starch molecules weaken, water is absorbed, the starches unwind, and the 
granules swell. The diastase needed to break down the hydrolyzed starch 
grains is already present if the grains were first allowed to germinate; 
alternatively, the diastase is introduced at this stage in production by the 
addition into the mixture of human saliva, fungus, animal bones, or other 
additives (see Vencl 1994).
 The starch/water mixture, often called mash, is then usually boiled 
after enzyme activity converts most of the starches into simple sugars. 
Boiling terminates all enzyme activity, sterilizes the mash, and allows for 
the completion of chemical reactions that lower the liquid’s pH. The ster-
ile, slightly acidic malt provides an environment conducive to the growth 
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of the microbes necessary for fermentation (Hornsey 1999: 86; Soni and 
Sandhu 1999: 38).
 While saccharification is an essential process for only those beers 
made from starches, fermentation is a necessary step in the production 
of all alcoholic beverages. Fermentation occurs in anaerobic conditions 
when certain microbes (especially the yeasts of the Saccharomyces spe-
cies) convert simple sugars into the biochemical energy that the microbe 
needs to survive and reproduce. One of the primary metabolic pathways 
used by these organisms produces ethanol (consumable alcohol) and car-
bon dioxide (Goyal 1999: 116–18; Soni and Sandhu 1999: 33–37). Mi-
crobes can be introduced in a variety of ways as the mash cools down: 
the mash can be left to ferment by contact with airborne yeasts, a starter 
might be thrown in, or the mash can begin fermentation through contact 
with spoons or vessels used for making previous batches of beer. There 
is often a lag phase of a few hours as the microbe grows in the solution 
and adjusts to the new medium. As the population expands, fermenta-
tion rates increase rapidly and lead to the release of CO2, an increase in 
the concentration of ethanol, a lowering of pH, and a rise in temperature 
(Soni and Sandhu 1999: 38–41).
 The fermentation process eventually ends because the microbes that 
begin the process are tolerant of only a limited range of conditions. One 
of these conditions is the percentage of alcohol, and the tolerance of these 
microbes to alcohol varies considerably from organism to organism. For 
example, common brewer’s yeast (Saccharomyces cerevisiae var. carlsber-
gensis) stops fermentation at about 6 percent ethanol by volume, while 
typical wine yeasts (Saccharomyces cerevisiae var. ellipsoideus) stop fer-
mentation at about 12 percent by volume (Soni and Sandhu 1999: 40). A 
new species of yeast (Candida thea sp. nov.) extracted from pre-Colum-
bian fermentation vessels in Ecuador has a tolerance of only 4 percent 
ethanol by volume (Chang et al. 2012; Fields 2012).
 Alcoholic beverages tend to spoil largely because of exposure to bac-
teria (especially from the Acetobacter genus) that convert the ethanol to 
acetic and lactic acid and also produce other flavors and odors that are 
unacceptable to consumers (Adams 1985: 1; Haggblade and Holzapfel 
1989: 247; Jackson 1999: 618, 2003: 252–53). Spoilage can often occur 
within a few days, but it can be inhibited significantly by high acidity, low 
sugar content, high alcohol content, low storage temperatures, and the 
absence of air (Joshi et al. 1999: 721–26). Just left out on the counter, most 
alcoholic beverages will last little more than a week. Yet a properly stored, 
dry red wine, for example, might be palpable decades after it was corked.
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 As the first author has argued elsewhere (Jennings et al. 2005), the 
process of alcohol production can be conceived of as an operational chain 
through which raw materials are transformed into a finished product 
(e.g., Leroi-Gourhan 1943, 1945). Each stage of production is a technical 
sequence—a bundle of actions, instruments, and agents that produce a 
particular result (Miracle 2002: 67; Narotzky 1997: 19). On the one hand, 
operational sequences are constrained by the properties of the material 
being processed (Edmonds 1990: 57; Mahias 1993: 162; Narotzky 1997: 
19). In the case of alcohol production, the biochemical reactions that 
convert starches into sugar, sugar into alcohol, and alcohol into vinegar 
dictate many of the steps in the manufacturing process. On the other 
hand, operational chains for making alcohol are formed by knowledge-
able actors who adapt sequences to achieve particular aims (Lemonnier 
1993: 2–3; Narotzky 1997: 18). A brewer can stop fermentation early, for 
example, or use a different size of strainer to adjust the thickness of the 
mash. The interaction between the raw materials and the producers is 
what shapes the operational chain of how a beverage is created (e.g., Bray 
1984; Latour 1996).
 The ways that maize and molle beer are made are by necessity distinct 
from one another because the starches in maize kernels must be sacchari-
fied before fermentation, while the sugars in molle fruits do not. This 
biochemical distinction, when combined with variation in other aspects 
of the plants and their life cycles, creates differences in the recipes of 
these two beverages that are then further accentuated by the technologi-
cal choices made by the brewers. The impact of the differences between 
the recipes in an extra hour to boil water or an added hand to transfer 
liquid between pots is amplified at feasts because of the amounts of alco-
hol that must be produced.
 Andean ethnographers have often remarked on the copious amounts 
of alcohol served at public events. Failing to provide enough liquor dis-
graces the host, and guests are usually encouraged to drink heavily (Bun-
ker 1987; Doughty 1971; Holmberg 1971; Isbell 1978). Participants, for 
example, will often drink more than 12 liters of maize beer at an event 
(Jennings 2005: 249). With consumption demands so high, it is easy to 
see how the differences in the operational chains of molle and maize beer 
could have far-reaching impacts on the political economy of the Andes, 
both today and in the pre-Columbian era.
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Maize Beer Making

Derived from the manipulation of seven taxa of wild grasses referred to 
as teosinte, maize (Zea mays) is a domesticated cereal crop that has been 
grown in the Andes for at least six thousand years (Athens et al. 2016). 
The size and structure of maize cobs have radically changed over this 
period, ultimately leading to the “easily harvestable, abundantly yielding” 
varieties of corn with which we are familiar today (Iltis 2006: 22). Maize 
in the Andes grows during the rainy season, which begins as early as Sep-
tember and often lasts into June. Although a farmer can often grow two 
crops per year on the coast, only one crop is usually possible in the sierra 
(Grobman et al. 1961: 29). Maize can be planted alone, but cultivating 
maize together with beans, squash, quinoa, achita, kawya, and, at times, 
potatoes is a common practice (Valdez 1997: 66).
 There is a rich literature describing the importance of maize and maize 
beer in the period directly preceding the Spanish Conquest (e.g., Good-
man-Elgar 2009; Murra 1980; Staller 2006). Detailed brewing descrip-
tions were recorded by the eighteenth century, and these descriptions 
are broadly similar to those described up to the present day (Anonymous 
[1720] 1961: 13; Camino 1987: 39–42; Gómez Huamán 1966: 43–44; 
Hayashida 2008: 163–67; Hocquenghem and Monzon 1995: 112; Llano 
Restrepo and Campuzano Cifuentes 1994: 24–25; Perlov 2009: 56–58; 
Ruiz [1788] 1998: 81; Tschiffely 1933: 48–49; Wiener [1880] 1993: 731–
32). Drawing from these accounts, we can elucidate the operational 
chains used to make maize beer through either masticating maize flour 
or allowing the maize to germinate and then grinding it into flour. Both 
methods were likely used in the prehistoric Andes (Cutler and Cárdenas 
1947: 34; Moore 1989: 686).
 The first step in maize beer brewing begins when the maize is ripe at 
the end of the rainy season. To harvest the maize, farmers first cut the 
stalks a few centimeters off the ground, then leave the stalks to dry for 
a few days in the fields (Grobman et al. 1961: 29). The maize ear is then 
husked, also often in the field, before being brought back to the home 
(figure 11.1). In many cases, this harvest work can be conducted by the 
extended family, but on occasion, a small group of kin members or labor-
ers with reciprocal ties may be called in to help (Guillet 1992: 73; Mayer 
2002: 114–15). The harvested maize is allowed to dry for several days 
before it is stored (for up to a year). 
 The more arduous tasks of maize beer production take place in and 
around the house. After the kernels are removed from the cob, the brewer 
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Figure 11.1. Maize harvest in Huanta, Ayacucho Valley, Peru.

must choose whether the maize will be masticated or germinated to 
break down the starches. Cutler and Cárdenas (1947: 41) vividly describe 
the mastication method:

The maize grains are usually ground by hand, often with a half-moon-
shaped stone rocker (maran uña) on a flat stone (maran) as has been 
done for centuries. The flour is then mixed with saliva. On some of 
the larger haciendas it is still the custom to have women and children 
gather in groups to do this. The flour is moistened very slightly with 
water, rolled into a ball of convenient size and popped into the mouth. 
It is thoroughly worked with the tongue until well mixed with saliva, 
after which it is pressed against the roof of the mouth to form a single 
mass, then shoved forward with the tongue and removed with the fin-
gers. . . . [T]he salivated morsels are dried in the sun and sacked for 
storage and shipment. They roughly resemble sets of false upper teeth.

The germination method, though more complicated and time-consum-
ing, is less labor-intensive. This process begins with the soaking of maize 
kernels in large open-mouthed vessels filled with water (Valdez 2012). The 
maize is removed from the jars after 12–18 hours and then piled together 
in a dark, dank place inside the home or, more typically, placed between 
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layers of leaves on one side of the house patio. The maize kernels begin to 
sprout after three to five days, and during this time water is often poured 
on the layer twice a day to keep it moist. After the maize has sprouted, it 
is sometimes heaped into a pile, covered with a cloth or more leaves, and 
allowed to sit for two more days. The germinated maize is then spread 
out under the sun in a thin layer to dry for two to five days, depending on 
weather conditions. The germinated and dried maize kernels, called qora 
(Valdez et al. 2010a: 217), are arduously crushed and ground into flour by 
household members using rocker grinders and grinding stones (Nichol-
son 1960: 295; Sillar 2000: 109–10; Valdez 2006: 69).
 For the remainder of the brewing process, the maize beer recipe is the 
same. The flour is placed into a large open-mouthed pot filled with water, 
and the mixture is boiled at a low temperature over the fire (figure 11.2). 
Depending on the recipe, this mixture is alternately heated and cooled 
over the course of one to three days (Cutler and Cárdenas 1947: 45–47; 
Gillin 1947; Manrique Chávez 1997: 308–9; Nicholson 1960: 296). Water 
is constantly added during the process as evaporation takes place. Dur-
ing this phase of the process, certain parts of the mixture are removed 
to make other products. In some cases, the mixture is allowed to com-
pletely cool in order for it to separate into three layers. The uppermost 
liquid layer is transferred into another pot for subsequent fermentation; 
the middle, jelly-like layer is very sweet, and a portion is often added to 

Figure 11.2. Lithograph depicting women brewing maize beer in the city of Arequipa, 
Peru (Marcoy 1873: 56).
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the liquid that will be fermented; and the grainy third layer is usually fed 
to pigs or other animals (Cutler and Cárdenas 1947: 45–46). 
 In other cases, the mixture is not allowed to cool completely and in-
stead is strained through a cloth or basketry sieve into another pot. The 
maize beer in the second pot is often boiled again and further refined by 
separation or sieving. Small amounts of flavoring ingredients, such as 
sugar, cinnamon, orange leaves, peanuts, and sesame seeds, are some-
times added to the mixture at this point (Cavero Carrasco 1986: 116; Cut-
ler and Cárdenas 1947: 47). The mixture is then transferred into narrow-
necked jars to cool and ferment (figure 11.3). Because the jars are not 
washed between batches of maize beer, fermentation is initiated from the 
preexisting yeasts in the jars. These jars are called sinkas, or drunken jars, 
because they are repeatedly used for brewing beer. 
 The liquid ferments quickly, and it can begin to bubble violently af-
ter a few hours. The fermentation occurs in one to six days, depending 
on elevation and environment (Cutler and Cárdenas 1947: 47), although 
three to four days is more typical. Maize beer does not store well and 
tends to sour in less than seven days. Therefore, the brew needs to be con-
sumed soon after it completes fermentation (Cutler and Cárdenas 1947: 

Figure 11.3. A husband and wife stand among their jars (sinkas) of fermenting maize 
beer in Cahuana, Cotahuasi Valley, Peru.
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47; Moore 1989: 688; Nicholson 1960: 297). Maize beer’s alcohol content 
by volume is generally low (less than 5 percent) but can vary between 1 
percent and 12 percent, depending on the method of production (Cavero 
Carrasco 1986: 17; Fields 2012; Moore 1989: 685; Steinkraus 1979: 42; 
Vázquez 1967: 267). Approximately 5 kilograms of maize would be re-
quired to produce the 12 liters of beer often consumed by each adult at a 
feast (Jennings 2005: 248–49). Based on this number, a hectare of maize 
plants could easily meet the consumption demands of an event serving 
200 guests (Jennings 2005: 250).

Molle Beer Making

Schinus molle is a woody tree that is native to both the western and east-
ern sides of the Andes Mountains. The tree can grow up to 15 meters high 
and boasts long, slender leaves on thin branches. S. molle fruits are found 
at the end of these branches clustered together into panicles (figure 11.4). 
The tiny fruits are drupes with a papery purplish-red exocarp covering 
the seeds (Barkley 1944; Goldstein and Coleman 2004; Kramer 1957). 
Molle trees flower early in the rainy season (October), and the fruits ma-
ture by early in the dry season (late May to early June). The trees often 

Figure 11.4. Molle berries on branches before harvest.
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produce fruits in abundance during years of poor maize harvests (Valdez 
2012). Molle beer, made from the fruits of the tree, was enjoyed by some 
of the first Spanish chroniclers. Pedro Cieza de León ([1540] 1959: 115, 
[1552] 1962: 275), for example, described the beverage as “very good,” and 
Garcilaso de la Vega ([1609] 1966: 504) noted that the beer was “delight-
ful” and “full of flavor.” 
 Despite this early recognition of molle beer, there have been only a 
few, brief written accounts of molle beer production. Garcilaso de la Vega 
made the earliest observation, noting that “they prepare the beverage 
from these berries by gently rubbing them with their hands in hot water 
until it has yielded all its sweetness . . . [and then] they pass that water 
through a sieve and store for three or four days until it is ready to drink” 
([1609] 1945: 182 [trans. by Jennings]). Kramer made similar observations 
in the 1950s. He suggested that the molle fruits were soaked in warm 
water before the brewer squeezed out the seeds. The water that held the 
fruits was then strained and left to ferment for “some days” (Kramer 1957: 
322). In a more recent article, Goldstein and Coleman (2004: 526–27) 
offer a slightly different recipe that involves first extracting the seeds and 
then boiling the seeds in a pot of water for a half hour. The water is then 
poured through a sieve into a jar, which is covered with a wet cloth while 
the contents are allowed to ferment for a week. Boiling is not necessary 
for making molle beer (e.g., Cook and Glowacki 2003: 180; León 2008: 
120–21; Valdez et al. 2010b: 30) but would make the beer safer to drink.
 Valdez, the second author of this chapter, grew up in the department 
of Ayacucho and was often involved in making molle beer. His experi-
ences have provided us with a richer description of the steps used to 
make molle beer in this region (Valdez 2012). To harvest molle fruits in 
Ayacucho, a considerable number of workers, of both sexes and all ages, 
are needed. Assistance usually comes from kin members and neighbors 
called together through reciprocal relationships; many of the participants 
also bring the large blankets needed for the harvest. Individuals own 
trees. Consequently, those wishing to make large amounts of beer must 
not only harvest their own molle trees but also make special requests to 
kin members and neighbors in order to harvest their molle trees.
 Around a dozen people are required to effectively harvest a sufficient 
number of molle trees. The harvest begins with a man climbing up a tree 
carrying a long stick (about 4 meters in length) with a hook on one end. 
The man moves to a branch, while the people below the branch pair up to 
grab the blankets on each end and extend them side by side on the ground. 
As soon as the blankets are extended, the man above begins hitting the 
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branch with his stick to create a shower of molle fruits that land on the 
blankets. Once a branch is finished, the group moves on to the other 
branches to repeat the same action until the whole tree is completely 
harvested. As the group moves from one tree to the next, the molle fruits 
accumulate quickly. In most cases, a group can gather enough fruits for a 
smaller-scale feast in a single morning.
 To make molle beer, the fruits must first be separated from the small 
branches, leaves, and panicles that also fall into the extended blankets. 
This is done by winnowing in the afternoon, when the wind is often stron-
ger. The fruits are then stepped on in order to remove the papery exocarp. 
A portion of the harvest group often begins this process the same day 
after lunch, and it is finished over the next couple of days by a smaller 
group composed of members and relatives of the household that spon-
sored the molle harvest. We must emphasize that all these activities take 
place in fields near the molle trees. Once this initial process is completed, 
the fruits are taken back to the house and are stored in large baskets that 
are kept dry and covered with blankets to avoid spoilage. Though one can 
make beer from fruits stored for more than a year, the product is consid-
ered to be of lower quality.
 Brewing molle beer involves all members of a household, regardless of 
age and sex. The most important equipment for the preparation of molle 
beer is a large, open-mouthed vessel that typically sits on a platform out-
side on the patio (figure 11.5). The vessel is tied securely to a post to help 
prevent accidental breakage or spillage. Known as the aqa maqma, the 
vessel has a single, small hole that is located about 6 centimeters above 
its base (Valdez 2012). A leaf of an Agave americana, placed right below 
this hole, is used as a trough to drain the contents of the aqa maqma into a 
smaller, open-mouthed vessel situated on the ground below the platform. 
 Before brewing begins, a family member securely closes the aqa 
maqma’s hole with a maize cob. The vessel is then filled halfway with 
molle fruits, and water is added to bring the mixture to the top of the jar 
(younger family members are responsible for fetching the needed water). 
The fruits are soaked for about four hours to release the sugars (also see 
Kramer 1957: 322; León 2008: 121; Valdez 2012). The hole of the aqa 
maqma is then opened to enable the sweetened water to be drained from 
the brewing jar and placed into the smaller, open-mouthed vessel. To 
ensure that the seeds remain in the vessel, a thin stick is introduced side-
ways into the hole as soon as the cob is removed. If the molle fruits were 
harvested recently, then the same seeds may be soaked again, for a second 
batch of beer. If the seeds are from older fruits, then the vessel will be 
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Figure 11.5. Pouring molle berries into an open-mouthed vessel (aqa maqma), 
Huanta, Ayacucho Valley, Peru.

completely emptied before it is filled again with new molle fruits to repeat 
the procedure. The spent seeds are dried and kept near the kitchen to be 
used to complement firewood while cooking.
 The sweetened water, called molle upi, is transferred into smaller, 
narrow-necked vessels for fermentation (figure 11.6). These vessels are 
usually sinkas, or drunken jars, that have been previously used for the 
purpose of fermenting molle beer. These vessels are therefore impreg-
nated with yeasts and are not washed or used for other purposes. In those 
cases when a fermenting jar is new, placing a few cups of old molle beer 
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Figure 11.6. Pouring molle upi into a fermenting narrow-necked vessel (urpu), Huanta, 
Ayacucho Valley, Peru.

to the new jars is customary (also see Meyerson 1990: 50), or some of the 
current batch of molle upi is transferred from one of the sinkas into the 
new jar after a few hours of fermentation. The fermenting jars are placed 
indoors, securely seated over a dry floor and often near walls for support. 
The fermentation process takes only a few days in sinkas and up to a week 
in new vessels if old beer is not added. The presence of white foam on the 
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mouth of the fermenting jar indicates that the beer has fermented. Liter-
ally, the jar is said to be drunk. 
 A well-fermented molle beer is refreshing and pleasant (also see Ar-
nold 1985: 150; Kramer 1957: 322). The quality of the drink is heavily 
influenced by the freshness of the berries—using recently harvested fruits 
will result in a better beverage than one made with fruits that were kept 
in storage for longer periods of time. The beer is slightly bitter, turning 
increasingly bitter and more alcoholic as time goes by, and it is essentially 
undrinkable after five days. Molle beer is stronger than maize beer and 
may perhaps fall into the 6–9 percent alcohol by total volume that is typi-
cal of some wines and hard apple ciders. Though fruit production varies 
enormously based on the age of the tree, rainfall, and other factors, the 
fruits of dozens of trees would be needed to produce the beer required by 
200 people at a normal feast.
 To gain a better understanding of the amount of fruit needed to pre-
pare molle beer, Valdez recently participated in the harvesting of 2 kilo-
grams of fruits following the traditional method described above. The 
molle fruits were soaked in 5 liters of water for four hours. The dry fruits 
absorbed 2 liters of this water and produced 3 liters of sweetened water 
(molle upi). Finally, the molle fruits were soaked for a second time in 2.5 
liters of water. An additional 2 liters of sweetened water was gathered 
four hours later. In sum, 2 kilograms of molle fruits—harvested with little 
effort—is enough to produce a total of 5 liters of molle upi in a single day 
that can be fermented. Two days later, the beverage was fully fermented 
and drinkable.

Comparing Maize and Molle Brewing

A cursory inspection of the operational chains of maize and molle brew-
ing highlights what has long been known in many Andean communities: 
molle beer is much easier to make (figure 11.7). Largely because of the 
required conversion of starches into sugar during maize brewing, maize 
beer is a more complicated process (Valdez 2012). As figure 11.7 shows, at 
least eleven steps must be undertaken to make maize beer, while only six 
steps are required to make molle beer. Maize brewing is also more time-
consuming and more arduous; it requires grinding and greater amounts 
of firewood and water. Even straining the maize mash takes more time 
and exertion. Measured simply in terms of the effort required to produce 
a liter of each alcoholic beverage, there seem to be very few incentives for 
making maize beer. 



Figure 11.7. The operational chains used to make maize beer and molle beer.
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 The higher investments in maize beer make it a more prestigious 
drink, and thus a host might choose to serve the beverage just because it 
is harder to make. Yet brewing with maize confers other advantages, es-
pecially as the scale of production increases. A comparison of the plants, 
labor, time, fuel, water, and culinary equipment used in molle and maize 
beer making provides a sense of the challenges faced by those trying to 
build social capital by serving these beverages for feasts.

Molle fruits and Maize ears

We begin our comparison of molle and maize brewing by considering 
the impact of the basic characteristics of the two plants on the produc-
tion process. Because maize is an annual plant, farmers select the types 
and amounts that they want to grow each year. Crop yields vary widely 
depending on growing conditions—a severe drought might mean no 
harvest at all, but farmers can adjust what they sow at the beginning of 
the rainy season based on their anticipated needs for the coming year. 
Because maize is seen largely as a food crop (Valdez et al. 2010a: 206), a 
lower than expected harvest will largely preclude maize from being used 
for beer making: if a family must choose between food and a fermented 
beverage, then they will choose food.
 Depending on molle trees for making beer is therefore less risky. Al-
though yields will fluctuate from year to year, the trees reliably yield at 
least some fruits each year, and these fruits are not eaten as food (though 
they can be exchanged for potatoes and other crops). Yet a host’s hands 
are tied in terms of the ultimate number of available molle trees that can 
be harvested for an event. Taking many years to mature, the trees are 
planted for the benefit of the next generation and are inherited as part of 
property holdings.
 To amass sufficient maize for a feast, a host must therefore obtain the 
yield from 1–2 hectares of agricultural land (e.g., Jennings 2005: 250). 
This can be done by arranging to plant more maize than other crops on 
one’s fields and on the fields of a few friends and close kin. Needed maize 
can also be secured through exchange for coca leaves and other products. 
To amass sufficient molle fruit for a feast, the same host would need ac-
cess to dozens of molle trees. Because the trees are individually owned 
and spread across the community, he or she would need the support of a 
much broader group of people to produce the same amount of molle beer 
for an event. A host must either get permission to gather the fruits from 
various trees or have the beer produced by different households and then 
brought to the feast.
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 Another critical difference between the plants is the longer shelf life of 
maize. Both maize ears and molle fruits can be stored for about a year in 
ideal conditions, but the sugars in molle fruits break down more quickly 
than do the starches in the maize kernels. When fresh, a molle fruit can 
be used to brew two batches of beer. Only a single batch, however, can 
be brewed from these same berries if used a few months later. There is 
no such productivity decline in the maize kernels. A host, therefore, has 
an incentive to time a feast soon after the molle harvest to capitalize on 
the greater potency of the fruits. In contrast, a host serving maize beer is 
much less dependent on the timing of the harvest. As long as the kernels 
remain dry, protected from insects, and free of rot (often quite difficult, 
especially at lower elevations), they can be used to make beer at any point 
over the next year or so with little loss of potency.

labor

The labor demands of maize and molle brewing are quite distinct. Maize 
cultivation is an ongoing commitment. Every year, farmers need to sow 
the saved-back kernels, weed the fields, water the plants, and keep ani-
mals at bay. Irrigation can be particularly labor-intensive, as canals need 
to be routinely maintained. Much of this work is done within the house-
hold, but other activities demand the cooperation of the entire commu-
nity. At harvest time, a handful of laborers need to cut the maize stalks 
down and then return a few days later to gather and shuck the ears. Al-
though these actions can be done with family members, the work needs 
to be completed at a time when everyone is also trying to harvest their 
own crops.
 A larger group of a dozen or more people is brought together in the 
morning of the molle fruit harvest, but this group shrinks in size by the 
afternoon as the multiday process of winnowing and treading begins. The 
harvest time is the only time during molle beer production when labor 
demands extend beyond the family unit. Fortunately, for the prospec-
tive host, the molle fruit harvest usually take place after maize and other 
crops have been harvested. A host who hopes to serve molle beer can 
therefore wait until others in the community are available to help. Molle 
brewing requires little effort after winnowing and treading: the berries 
are simply placed in water, strained, and fermented. After the fruits are 
taken home, a single family could theoretically do all of the work needed 
to brew sufficient molle beer for a 200-person feast. In practice, however, 
a household’s production would be limited by the culinary equipment at 
a family’s disposal.
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 For maize brewing, the labor demands escalate further after the har-
vest. Grinding is backbreaking, and adding one’s saliva to a pile of maize 
flour is a more intensive task than one might think. The heating, cool-
ing, straining, and separating involved in maize beer production is also 
difficult work, as pots are stirred, poured out, and filled repeatedly with 
water. A lone woman with the occasional help of other family members 
can often manage the regular consumption needs of a household (Jen-
nings and Chatfield 2009: 211), but a household would not come close to 
producing enough maize beer for a large feast. To host 200 people, a host 
would need to have more than a dozen dedicated brewers or rely on the 
household production of a wide group of households across a community 
(Jennings 2005: 251–52). This work, however, could be broken up into 
stages over the course of weeks or even months.

tiMe

The production of maize beer is much more time-consuming than pro-
ducing molle beer (Valdez 2012). If maize beer is made through the 
mastication method, at least a week has to elapse from when the corn 
is ground to when fermentation is complete. The germination method 
adds another week to the process because the brewer needs to wait for 
the corn to sprout. Most of this time is not spent dedicated to beer mak-
ing—during the day, a man might spend only a few moments watering 
a bed of maize or a woman might occasionally peek at the contents of a 
fermenting jar—but there are many moments of intense labor during this 
period that demand the attention of multiple family members. For molle 
beer, in contrast, the time from when the fruits are soaked to when the 
beer is done fermenting may be as little as three days. Brewing is done in 
half a day, with the remaining time needed for fermentation.
 There is a considerable difference between the beverages in the amount 
of time that individuals need to invest over the course of brewing. Once 
the molle fruits are brought back home, the cumulative amount of time 
spent performing a dedicated beer-making task would usually be less 
than an hour (though see below for a discussion on obtaining water and 
fuel for brewing both beverages). It takes only a few minutes to mix the 
fruit and water together in the aqa maqma, another couple of minutes 
to drain the molle upi into fermenting jars, and then whatever time is 
required to move and cover the fermenting jars (Valdez 2012). Maize 
brewers, in contrast, must be prepared to dedicate many more hours to 
production. Just the grinding of maize can take two or three days of work 
by several individuals if someone intends to brew a large batch of beer. 
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There are also many hours of labor required over the next several days to 
ensure that the manufacturing process is done in an efficient and timely 
manner (e.g., Hayashida 2008: 169–70). A woman can often spare a few 
moments to attend to other activities, but she, along with other members 
of her family, needs to be present and vigilant during much of the one to 
three days spent heating, cooling, and straining the liquid.

water and fuel

Some of the largest labor and time commitments in beer making are the 
acquisition of water and fuel. In communities without running water, wa-
ter needs to be brought back to the house from the nearest river, spring, 
or other water source, which might be a few minutes’ walk from the home 
or farther. In molle beer making, enough water is needed to fill the aqa 
maqma just once. Maize brewers, however, need more water, and they 
need it several times in the production sequence. Someone needs to fill 
the vessels (which are often the same size [see below] as the aqa maqma 
used to make molle beer) with water when brewing is initiated, but then 
more water must be added as it boils off during brewing. Because this 
water demand occurs in the midst of all of the other labor commitments 
of maize beer making, fetching water often entails the participation of 
other family members.
 Families that rely on firewood, brush, and dung for fuel have to make 
further commitments in time and labor for maize brewing (e.g., Hayas-
hida 2008: 169–70). Because fuel sources are often in short supply 
around communities, people commonly have to walk several kilometers 
over rugged terrain to find what they need to feed their fires (e.g., Arnold 
1993: 65–66). In the production of maize beer, water needs to be brought 
to a slow boil at least once during the process. Heating is not a require-
ment in molle beer production, although warming the water might help 
to reduce the time needed for the fruits to soak (alternatively, the water 
might just be left in the sun to warm up for a few hours before brewing). 
Molle brewing has the additional benefit of producing fuel—the spent 
seeds when dried are oily and burn almost instantly. A family making 
maize beer will therefore need to send members out to gather fuel for the 
fire, while a rival family making molle beer would actually end up with a 
fuel as a brewing by-product.

brewing eQuiPMent

Although there are critical differences in the operational chains used to 
make maize and molle beer, the equipment used to produce the beverages 
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is nearly identical. In both processes, brewing occurs in wide-mouthed 
jars and fermenting takes place using narrow-necked jars. These jars are 
common in the Andes and usually make up a large part of the culinary 
equipment kept in a home (e.g., Arnold 1993; Camino 1987; Litto 1976; 
Ravines and Villiger 1989; Valdez 2012). Wide-mouthed jars are multi-
purpose vessels that are also used for storage and, more rarely, cooking. 
Though the aqa maqma with its small hole is dedicated to molle brewing, 
wide-mouthed jars as a form are not diagnostic of beer making. In con-
trast, narrow-necked jars (urpu) are usually dedicated to fermenting, and 
often they are used for only one kind of beer; molle beer is particularly 
notorious for leaving behind a strong flavor in fermenting jars.
 Maize beer brewing requires equipment that is not necessary for 
those making molle beer. Yet these pieces of equipment, such as grinding 
stones, stirring spoons, and dippers, are common household implements 
that are not uniquely used in beer making (e.g., Hayashida 2008: 168). 
Strainers are more indicative of beer making, and they may be ceramic 
(now sometimes plastic) colanders, baskets, or sheets of cloth (Franque-
mont et al. 1990: 76; Hayashida 2008: 171). Straining, though, is a neces-
sary step for making either maize or molle beer. Molle fruits are easier to 
strain—hence Ayacucho brewers’ use of a stick to partially cover the hole 
in the aqa maqma (Valdez 2012)—but colanders, cloth, and other sieves 
can also be used to strain out the molle fruits before the liquid is trans-
ferred to fermenting jars (Goldstein and Coleman 2004: 527; Kramer 
1957: 322).

Feasting, Social Capital, and Beer

The operational chains used to produce maize and molle beer impact the 
ways in which these beverages can be mass-produced for a feast. Each 
step in the chain requires investment in raw materials, time, labor, and/
or equipment that often necessitates the assistance of family members, 
kin, and other groups. As additional people are involved in preparing for 
an event, the logistics of feasting preparation become more complicated. 
A host must often work closely with many people to prepare a feast, and 
any social capital that is gained at the event is diffused across this broader 
community. The wide network of relationships required to host a feast 
therefore usually acts as a leveling mechanism that severely limits the 
amount of social capital that can be amassed by the host (e.g., Jennings 
and Chatfield 2009: 221). To gain more social capital, therefore, the host 
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may seek to limit the investments by decreasing preparation time, the 
amount of raw materials, equipment use, and the number of workers.
 Molle beer requires fewer investments to brew than does maize beer, 
in terms of time, labor, fuel, water, and equipment. With help from a 
dozen people over the course of a day, and perhaps borrowing some pots 
from friends and neighbors, a host’s family could brew the beer required 
for a feast in a few days. Though this ease of production would make 
molle beer attractive to a host, molle brewing offers only limited oppor-
tunities for a host to make significant investment savings. Using bigger 
pots, for example, would offer some saving, but a brewer using additional 
smaller pots would only have to work a few extra moments to fill them. 
Heating the water might decrease the time needed to soak the berries but 
might only save half an hour of time.
 The biggest drawback to using molle beer to build social capital is that 
a host requires the cooperation of much of the village to harvest the nec-
essary number of molle trees. Because molle trees are individually owned, 
the social capital that the host acquires through the feast is dissipated to 
a significant degree by his or her debt to the people who offered the fruit 
from their trees. This is not to suggest that farmers routinely deny access 
to their trees. In most cases, cooperation is easily obtained. There are 
often more than enough molle trees to support an event, and friends and 
neighbors are usually happy to give permission for a host to organize a 
harvest of the trees on their property. Yet it is their fruit that supports the 
party, and access to this fruit can be denied if tensions rise in a commu-
nity. In sum, molle beer is ideal for feasting because of its ease of brewing, 
but its ability to be used to build social capital is limited without direct 
access to the trees that provide the fruit.
 A host serving maize beer has the advantage of more easily assembling 
a large amount of maize from only a few producers. He or she can work 
with family members to sow additional maize in anticipation of an event 
taking place later in the year and is perhaps more flexible in schedul-
ing when an event would occur. Yet this host is faced with meeting the 
far greater demands of maize brewing. In most cases, a wide swath of 
the community needs to be encouraged to invest the time and energy 
to produce beer for an event. Just as in molle brewing, the social capital 
achieved through hosting a feast serving maize beer would therefore be 
spread across a wide group of producers. Maize beer’s more complicated 
and intensive operational chain, however, provides a host significant op-
portunities to lower investment costs.
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 The labor costs of making maize beer can be dramatically lowered by 
centralizing production and brewing using bigger pots (Jennings 2005: 
250–52; Jennings and Chatfield 2009: 218). These changes offer consid-
erable economy of scale and in some cases could decrease by half the 
number of people-hours required to produce a liter of beer (Hayashida 
2008: 170). Further shifts in production, such as decreasing overall cook-
ing time, expending less effort on grinding (by producing coarser-grained 
flour), and using only coarse sieves, can be made to decrease investments 
(see Hayashida 2008). Many of these changes may be difficult to make 
in the context of a feast, however, because the altered taste of the beer 
may not be as palatable to guests, and some changes may be seen, at 
least initially, as inappropriate and thus inhospitable. The largest barrier 
to significant shifts in production, though, might be the resistance of 
households in communities where beer is overwhelmingly produced in 
the home. Centralizing production means the loss of considerable social 
capital for those used to brewing beer in their home for a feast (Jennings 
and Chatfield 2009: 221).
 Andean communities are structured around reciprocal ties (Mayer 
2002). Drinking plays a prevalent role in maintaining these ties (Allen 
2009), with weddings, the construction of houses, annual rituals, and 
other activities often celebrated with feasts where maize, molle, and other 
beers are consumed. In many cases, these feasts are organized through 
a cargo system that requires every married adult in the community to 
sponsor at least one event. These events are not meant to build the social 
capital of the host at the expense of others. The whole community pro-
vides food and fermented beverages for the feast, and then for the next 
event another member of the community will take on the cargo. Because 
making both molle and maize beer often requires extensive community 
involvement, both drinks can be used to strengthen a village’s reciprocal 
ties (Valdez 2012). The two beverages, however, offer different possibili-
ties for those groups, like the Incas, that want to build social capital by 
putting feast goers in their debt.

Implications for Ancient Andean Political Economy:  
A Wari Example

The differences in the operational chains used to make maize and molle 
beer are particularly relevant for our understanding of the Wari state 
(AD 600–1000). Centered in the Ayacucho Valley, where the second au-
thor was raised, the Wari state had broad stylistic influence and founded 
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numerous distant colonies across Peru (Schreiber 1992). Feasting was 
likely essential to Wari political economy in both its core and its colonies 
(Cook and Glowacki 2003; Nash 2011). Though maize beer was likely also 
consumed at these feasts, molle beer is seen to have “played a critical role 
in Wari commensal practice” (Sayre et al. 2012: 233; also see Goldstein et 
al. 2009). Molle trees and molle-related toponyms are sometimes found 
near Wari sites (Williams 2009: 211), and seeds and other parts of the 
plant have been documented in high concentrations at the Wari centers 
of Conchopata, Cerro Baúl, and Cerro Mejía (Goldstein et al. 2009; Nash 
2011; Sayre et al. 2012).
 Paleobotanical researchers at these three Wari sites found molle re-
mains in a wide variety of contexts, ranging from garbage pits to floors 
and hearths. Seeds are much more common than stems—more than 90 
percent of the molle remains at Cerro Baúl are seeds, suggesting that 
initial processing likely occurred near the trees. Molle remains are often 
found in kitchens or in contexts containing the likely detritus of feasting 
events (Goldstein et al. 2009: 150–51; Sayre et al. 2012: 239, 245). At 
Cerro Baúl and Cerro Mejía, molle seeds are concentrated in and around 
spaces associated with elites (Goldstein et al. 2009: 152; Nash 2011: 238). 
Paleobotanists have also recovered maize remains at these sites, but at 
lower densities (Goldstein et al. 2009: 144; Sayre et al. 2012: 239, 245). 
The presence of maize cobs and kernels at the sites suggests that the ears 
were processed in the home, and the discovery of germinated and ground 
maize at Cerro Baúl supports earlier suggestions that maize beer may 
have also been brewed there (Moseley et al. 2005: 17267; Nash 2011: 242).
 Of particular interest for our discussion is the existence of a possible 
brewery at Cerro Baúl (Moseley et al. 2005). A hall associated with one of 
the largest patios at the site (8 × 15 meters), the possible brewery contains 
the remains of at least ten hearths. Excavators suggest that the building 
was deliberately set on fire just before the site was abandoned. The con-
tents within the brewery and associated structures have been used to re-
construct the feast that was associated with this final event. The remains 
of large jars were found in the hearths, and molle and maize remains were 
found in pits adjacent to these. Interestingly, the context was the only one 
at Cerro Baúl where the number of stems (n = 4,337) was nearly equiva-
lent to the number of seeds (n = 5,525) (Goldstein et al. 2009). Analysis 
of the grinding stones found in the brewery suggests that they were used 
to grind chili peppers, potatoes, and other plants (Sayre et al. 2012: 242).
 Our analysis of the operational chains of molle and maize beer adds a 
note of caution to suggestions that molle beer was the preferred beverage 
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at Wari sites. The argument for a concentration of molle beer is based in 
large part on the prevalence of molle seeds in particular contexts at these 
sites. Yet humans and animals often consume the mash and other by-
products of maize brewing, whereas the spent molle seeds are inedible. 
Because maize consumption was quite high during the Middle Horizon at 
least in Ayacucho (Finucane 2009; Finucane et al. 2006), the abundance 
of molle remains may simply reflect a lack of consumption of molle seeds. 
Another concern is that molle seeds are often used to fuel fires—a greater 
association with kitchen contexts at Wari sites might therefore reflect at 
least in part molle’s use as a fuel rather as a beverage. Finally, the pres-
ence of fermenting and brewing vessels does little to support an argu-
ment for molle brewing, given the nearly identical nature of the equip-
ment used to make both beers. Because heating is not required for molle 
beer, the hearths at the brewery and other locations at these sites could, 
if anything, be used to argue for maize beer production (Valdez 2012). 
Although agreeing with these authors that molle beer was likely served 
at Wari sites, we suggest that determining the prevalence of particular 
beverages at feasts requires further research.
 The scholars working at these sites acknowledge that maize, molle, 
and likely other types of beer were made at Wari sites (Nash 2011: 238; 
Sayre et al. 2012: 249), yet they suggest that molle beer was the preferred 
beverage of Wari elites and that this beverage was fundamental to the 
“small-scale feasts and meetings that were an important element of Wari’s 
administration strategies” (Nash 2011: 238 [trans. by Jennings]). If molle 
beer was indeed central to Wari political economy, then what can we 
learn from how molle brewing’s operational chain departs from that of 
maize?
 One obvious point is that Wari administrators chose to rely on a bever-
age that was much easier to make. Hosting a feast would require consid-
erably less labor and fewer material inputs. Although some scholars con-
tinue to insist that the Wari state relied on large-scale feasts that served 
hundreds of people (e.g., Schreiber and Edwards 2010: 157), the extant 
architectural and material evidence suggests that the number of guests 
at most events likely measured in the low dozens. One or two house-
holds could brew the amount of molle beer needed for these small-scale 
feasts once the fruits were gathered, and a standard size and scheduling of 
events would work well with the more regular yields of a group of molle 
trees. Mass-producing molle beer for smaller feasts would not require the 
dramatic shifts in labor regimes that are required to produce maize beer 
for larger events (e.g., Hastorf 1991).
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 A reliance on molle beer does, however, require regular access to har-
vests from molle trees. It is unclear how Wari administrators would have 
controlled the use of trees scattered across the countryside. The ubiq-
uity of both molle stems and fruits across Cerro Baúl and Cerro Mejía 
suggests that most people had access to the trees, and the fruits could 
conceivably have been taken to the elites living at Cerro Baúl as tribute 
with some frequency (Goldstein et al. 2009: 157). Perhaps the molle trees 
around Wari colonies were seen as the property of the state or there were 
sumptuary laws restricting consumption. In the case of Cerro Baúl, it is 
also possible that molle trees may have even been planted when colonists 
first arrived in the upper Moquegua Valley. However the fruits may have 
been obtained, a reliance on molle beer would suggest that Wari sites 
were often able to exert extensive control over this important local re-
source (though Costion’s [2012] evidence for molle brewing at the local 
site of Yahuay Alta suggests residents had regular access to trees a few 
kilometers away from Cerro Baúl).
 A different procurement strategy occurred at the event that culmi-
nated in the abandonment of Cerro Baúl’s brewery. In this case, the gath-
ered fruits and stems seem to have been processed on-site, rather than in 
the fields. Although Goldstein and colleagues (2009: 157) interpret this as 
evidence for “more elite control over the collection” of fruits, it can also 
potentially be viewed as a breakdown in the relationships with those who 
had previously brought the fruit up the steep sides of the site. The inher-
ent weakness of a political economy built on mass production of molle 
is its dependence on a diffused resource that is difficult to monitor; any 
perceived slippage in power could jeopardize the state’s control of the 
fruits. In contrast, maize brewing depends primarily on marshalling suf-
ficient labor. Though producing maize beer is more difficult, controlling 
production is far easier. Instead of stopping a farmer from shaking the 
branch of a tree, an administrator can check up on a handful of brewers 
grinding maize in an adjacent room.

Ingredients Matter

When the Spaniards first arrived in the Andes, they were amazed at the 
wide array of plants that were used to make fermented beverages. They 
often used the word chicha for all of these beverages, and archaeologists 
have tended to follow the same custom in using chicha as an overarching 
term. Making chicha from peanuts, however, is a different process than 
making manioc chicha. The characteristics of the plants, when combined 
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with the technical choices made by brewers, create distinct operational 
chains for each of the beers that could be served at a feast. Knowing the 
kind of chicha served at an event can therefore provide us with consider-
able insight into the functioning of ancient Andean political economies.
 Yet identifying archaeologically the kind of beers served at an event 
can be difficult. Many of the plants used to make beer are also food 
crops, and brewing often occurs in spaces where other domestic tasks 
are performed. Only some brewing equipment is specialized, and this 
specialized equipment is rarely unique to a specific kind of beer. Care-
ful attention to archaeological signatures for the operational chain of a 
beverage may only go so far as to affirm the possibility that a particular 
plant could have been used to make beer (Valdez 2012; but see Parker 
and McCool 2015). For more confidence, we need to expand our search 
for the chemical signatures in human bone of the consumption of certain 
plants (e.g., Finucane 2009; Hastorf 1991) and the changes in plant mor-
phology associated with the fermentation process (e.g. Dozier and Jen-
nings, in press). Perhaps most important, we need to employ tools like gas 
chromatography/mass spectrometry and lipid analysis to directly test for 
plant remains and yeasts in fermenting vessels (e.g., Chang et al. 2012).
 We hope that our discussion of the operational chains used to make 
molle and maize beer adds a greater sense of urgency to the study of 
alcoholic beverages in the Andes and elsewhere. Although the nuances 
of the recipes have undoubtedly changed, we suggest that contemporary 
brewing practices can help us understand the distinct barriers and op-
portunities faced by a host attempting to mass-produce a particular kind 
of beer for a feast. Those who sought to use feasts for political gain had a 
wide array of choices for what was served at an event. By carefully trac-
ing the operational chains involved in the mass production of food and 
beverages, we can hope to uncover the wide-ranging political, social, and 
economic impacts of ancient feasts.
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Willd, 85; Ephedra californica, 84; Ephedra 
distachya L.,74, 75; Ephedra equisettina 
Burge, 91; Ephedra gerardiana, 82–83, 92, 
94–98, 95, 100; Ephedra intermedia Sch-
renk & C.A. Mey, 91; Ephedra likiangensis, 
92; Ephedra minuta, 92; Ephedra ochreata, 
85; Ephedra przewalskii, 92, 94; Ephe-
dra rupestris Benth., 85; Ephedra sinica 
Stapf, 5, 49, 87, 90–91; Ephedra triandra, 
85; Ephedra viridis, 80, 80, 84; Eurasia, 
86–96; Ma huang, 5, 71–72, 72, 87, 91, 93; 
medicinal uses, 75, 80, 85–87, 91; Nean-
derthals, 74–79; New World, 78–86; soma 
and haoma, 90, 96; uses, 71

Epinephrine, 114
Ergolines, 3, 5. See also LSD
Ergot (Claviceps purpurea), 5; poisoning, 5; 

St. Anthony’s fire, 5
Ethanol, 8, 49, 114, 212, 257, 289. See also 

Alcohol
Ethnographic accounts, 13; at Alambra-

Mouttes, 58; alcohol production, 8–9; 

altered states on consciousness, 23; anal-
ogy, 114; Andes, 290; ayahuasca, 9; Black 
Drink, 117; Caribbean, 150, 169; Colombia, 
272; depictions, 219–24;  DMT and β- 
carboline, 235, 243–46; gender roles, 192; 
Huichol, 120; Maya, 177, 200, 202, 204–8, 
208–9, 215–17; New World, 8, 10, 134; and 
yaupon, 11

Fermented beverages, 247, 286–87; bio-
chemistry, 288–89; containers for, 50–51; 
North American examples, 122; GC/MS 
analysis, 48; residue, 53. See also Alcohol; 
Beer; Chicha; Maize (Zea mays) beer; 
Mead; Molle (Schinus molle) beer; Pottery

Fort Center, 129–41, 130, 132

Gas chromatography/mass spectrometry 
(GC/MS), 48, 53; ayahuasca, 48; Canna-
bis, 48; fermented beverages, 48; nicotine, 
121; turpentine, 48

Gender: complementarity, 177–78, 191–92; 
and drinking, 179–80, 181, 182; and Maya, 
176–94; role reversals, 192

God A (Akan), 180, 207, 209, 210, 221
Gonur Depe, 82–83, 99–101
Grapes: agricultural crop, 32; alcohol from, 

288; and cedar resin, 57; teinturier, 57; 
wine, 57–58

Guahibo, 245–47, 257, 258
Guanto, 241
Gumugou, 82–83, 88–90, 88

Hallucinations: Black Drink, 137; Datura, 
118; depictions of, 114; mental illness, 23; 
mescaline, 119; tryptamine, 4; vinho de 
jurmea, 244

Hallucinogens, 46, 266; cacti, 8; depictions 
of, 114, 270–72; effects of alkaloids, 113; 
as entheogens, 24; LSD, 1; New World, 
123, 152; ritual consumption, 278; study 
of, 1–3, 46; and traditional cultures, 13. 
See also Entheogen; Mescaline; Peruvian 
torch (Trichocereus peruvianus); Peyote 
(Lophophora williamsii); Psilocybin; San 
Pedro cactus (Trichocereus pachanoi)

Haoma. See Ephedra
Harmaline, 121
Harmine, 2, 9, 234, 237, 239
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Henbane (Hyoscyamus niger), 49
Herodotus, 24–31
Heroin, 1, 6
Honey, 201; alcoholic beverages from, 180, 

214, 221, 288; beverages, 209–11, 210; 
depictions of, 201, 207, 210; high-perfor-
mance liquid chromatography (HPLC), 
115

Huaca Prieta, 247
Huichol, 118, 120, 252

Iboga (Tabernanthe iboga Ballion), 2–4
Ibogaindoles, 3
Ilex, 112, 114–19, 116; alkaloids, 114; Black 

Drink, 115–17, 133, 134–35; effects, 
115–17; Ilex guayusa, 115; Ilex vomitoria, 
10–11, 115; shell cups, 115, 136, 136. See 
also Effigies figures; Yaupon (Ilex vomito-
ria Aiton)

Inca Cueva, 247
India, 82–83, 90, 93–94, 97–99, 101–2
Indoleamines, 3. See also LSD
Inebriants: a-chi glyph, 179. See also Alco-

hol; Chica; Mead; Molle (Schinus molle) 
beer, Pulque; Wine

Inhalants. See Snuffing
Inhaling tubes, 164; holders, 156
Isoxazoles, 3

Jab’in tree (Lonchocarpus longistylus), 180

Kava (Piper methysticum), 7–8
Khat (Catha edulis Forsk), 4
Kola nut (Cola spp.), 3
Kumeyaay village, 82–83
Kurgans, 27–28

La’ana, 45, 60
La Banda, 275–76, 276
Late Ceramic Age (Caribbean), 152
Lightning whelk (Sinistrofulgur perversum), 

136–37
Lime, 134. See also Slaked lime
Llampu, 248
Lop Nor, 82–83, 88–90
Loulan City, 82–83, 89–90
LSD, 1, 3, 119
Lysergic acid amides, 2, 5

Macay, 249
Maize (Zea mays): agriculture, 123, 129, 

134; food, 221; god, 178
Maize (Zea mays) beer: with additives, 271; 

alcohol content, 295; archaeological evi-
dence, 280, 309–11; beverages, 211–12; 
brewing, 8, 180, 209, 281, 293–95, 294, 
301; depictions of, 201, 222, 293; gruel, 
211, 211, 222; production, 290–92, 292; 
processing, 287–88, 292–93, 292; versus 
molle beer, 300–308. See also Chicha

Malic acid, 53–58, 57, 58
Manihot esculenta, 8, 270. See also Manioc
Manioc (cassava, yuca), 8, 239, 286, 288, 
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Marki-Alonia, 60–61, 61, 63
Maya, 114–15, 176–94; Late Classic Period, 

176–94. See also Pottery
McGovern, Patrick, 44–45
Mead, 201, 209–11
Mescal bean (Calia secundiflora), 122
Mescaline, 1, 2, 3, 8–9, 112, 119–20, 270
Mesoamerica, 114; altered states of con-

sciousness, 190; Datura, 118; feasting, 
208; fermented beverages, 8, 122–23, 
202; pottery, 218; psychoactive plants, 
180; toad mythology, 153; tobacco, 11; 
trade networks, 209. See also Maya

Mississippian period, 117–19
Mississippi Valley, 115, 121
Moche, 247, 249–55, 250, 251, 253, 254, 

259
Molle (Schinus molle) beer, 255, 287, 295; 

alcohol content, 300; archaeological 
evidence, 309–11; berries, 295; brewing, 
296–300, 301; production, 295–300, 
298, 299; versus maize beer, 300–308

Monoamine-oxidase (MAO), 237; inhibi-
tors, 9, 237, 239, 243, 246

Morphine, 5. See also Heroin

Nicotiana, 236. See also Tobacco
Nightshade (Atropa belladonna), 48, 118

Ocoyagé (Diplopterys cabrerana), 236, 239. 
See also Yagé

The Odyssey, 45
Olmec, the, 114, 153
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Opiates. See Heroin; Opium
Opium (Paperver somniferum), 5–6, 45, 47, 

49, 51, 62, 71, 100; addiction, 4; alkaloids, 
47, 52; chemical compounds, 53–55; in 
Cyprus, 51; and olive oil, 51; poppy-shaped 
vessels, 47, 51, 53; residue, 53

Orinoco River, 151, 237, 245, 256, 267

Piaroa, 236, 237, 245, 256, 258
Perfumes, 51, 53, 54–55, 62
Peruvian torch (Trichocereus peruvianus), 

8–9
Peyote (Lophophora williamsii), 112, 116, 

119–20, 252; alkaloids, 119; ethnographic 
research, 120; Native American Church, 
119–20

Phenanthrenes, 5
Phenylethylamines, 3. See also LSD
Phenylpropenes, 3
Pink rockrose (Cistus incanus), 54
Piper betle, 7. See also Betel nut (Areca 

catechu L.)
Pipes (smoking), 113, 121–22, 134; Fort 

Center mound-pond complex, 135; from 
puma bone, 247

Piro, 252–53
Poison hemlock (Conium maculatum), 45
Politiko-Troullia, 50, 53–56, 54, 55, 60–61
Poppy. See Opium
Pottery, 48, 212; Base Ring juglet, 47–60, 52; 

containers for psychoactive substances, 
51–62, 113, 294, 299; Mayan vase paint-
ing, 181–90, 181, 182, 183, 184, 185, 186, 
187, 192; Moche, 252–55; ollas, 179, 200, 
201, 206, 210–11, 211, 213–22, 213, 224; 
Red polished bowl, 55–57, 56, 57, 58; Red 
Polished pyxis, 60–61, 61; Red Polished 
spouted vessel, 53–54, 54, 55; ritual 
contexts, 204; spouted bowls, 164, 166; 
Tecomate, 218. See also Moche; Residue 
analysis

Psilocybe fungi, 4
Psilocybin, 3, 119
Psychoactive: definition of, 1
Psychotria viridis. See Chacruna (Psychotria 

viridis)
Pulque, 201, 203, 208, 213, 213. See also 

Agave

Quinolizidines, 3

Receptors, 114; acetylcholine, 121; serotonin, 
3, 119

Residue analysis, 43, 113–14, 281; caffeine, 
117–18, 134; chicha, 249; in the circum-
Mediterranean, 47–48, 50; Datura, 119; 
nicotine, 121, 180; pipes, 247; pottery, 51, 
59, 62; snuff tablet, 9–10; syringic acid, 58. 
See also Pipes (smoking); Pottery

Retsina, 51
Rosh, 45, 60

Sage (Salvia sp.), 49, 54
Sakau. See Kava (Piper methysticum)
San Pedro cactus (Trichocereus pachanoi), 8, 

235, 270–71, 272, 274–77
San Pedro de Atacama, 8, 256, 256, 257, 275, 

277
Scythians, 24–30
Seka. See Kava (Piper methysticum)
Serotonin, 119, 153
Shamans, 128, 133, 161, 239, 273; and 

altered states of consciousness, 133; in 
the Atacama desert, 277; and ayahuasca, 
239, 244–47, 258; and Cannabis, 24–26, 
31–35, 37; and Datura, 118–19; and 
Ephedra, 96; Guahibo, 245; and Ilex, 115; 
Kallawaya, 86; Kapnobatai, 26; Neander-
thal, 76; and panthers, 139; and San Pedro 
cactus, 275; and Scythian, 25–27; shaman-
istic practices, 139, 169–71; shamanism, 
25, 26, 37; Shennong (Shennung), 87; 
Southwest United States, 13; textiles, 271; 
and tobacco, 11, 121; and vinho de jurema, 
244; Wapishana, 161

Shanindar Cave, 74–79, 75
Shell cups. See Ilex
Shennong (or Shennug), 87
Shield Pueblo, 80, 82–83
Slaked lime, 134; betel nut, 7; coca, 12; 

tobacco, 134
Smoking, 11, 24, 234–35, 237, 243–45, 249, 

257, 259; in Africa, 30; in the Caribbean, 
267; Datura, 118–19; definition of, 30; in 
North America, 113–22; sets, 27–28; in 
South America, 235, 247, 257; Tobacco, 
133–35, 138. See Pipes (smoking)
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Snuffing, 96, 153, 234–35, 237, 243, 245–46, 
249, 254–59, 256; archaeological evi-
dence, 247, 254–56; and Banisteriopsis 
tea, 236; kits, 9, 277; preparations, 247; 
ritual, 159; tablets, 9; trays, 113, 247, 
254–55, 256, 269, 275, 277; tubes, 10, 11, 
154, 164, 247, 274–75, 281. See also Yopo 
(Anadenanthera peregrina) (cebil)

Solanaceae, 118, 236. See also Datura; Night-
shade (Atropa belladonna); Tobacco

Soma. See Ephedra
Spatulas. See Vomit spatulas
Spouted bowls, 154, 161–65, 164
Stimulants. See Betel nut (Areca catechu L.); 

Cocaine; Ephedra; Tobacco
Synthetics, 1, 6, 35. See also LSD
Syrian rue (Peganum harmala), 49
Syringic acid, 57–58

Taíno, 246–47, 267
Tartaric acid, 53, 57–58
Tel Beth-Shemesh, 45
Tello Obelisk, 270–72, 270
Terpenoid thujone, 60
Tetrapterys methystica, 241, 243
Thorn-apple (Datura inoxia), 45
Tiwanaku, 9–10, 254, 256
Toads (Bufo marinus), 153
Tobacco: archaeobotanical remains, 121, 

134–35, 243; and the Black Drink, 137; 
effects, 120–21, 134; as enema, 11; as 
entheogen, 8; legality, 1; lipids, 62; as 
liquid, 161; and the Maya, 161, 179–80, 
207; Nicotiana rustica L., 11, 120–21, 133; 
Nicotiana tabacum L., 11, 121, 271, 281; 
North America, 112, 115, 116, 118, 119, 
120–24; pipes, 135; for purification, 11; 
residue, 48, 120–21; smoking, 29, 37; and 
vilca, 267; and yagé, 245

Tropanes, 3, 49, 270. See also Alkaloids
Tubes. See Enemas; Snuffing
Tukano, 239, 241
Tuxa, 244

Unguents, 51, 235, 237

Vilca (Anadenanthera colubrina), 9–10, 237, 
247, 266–81, 267; botany, 248–49; and 
chicha, 271; ethnohistoric descriptions, 
248–49; material culture, 269; and San 
Pedro cactus, 271; toponyms 268, transla-
tions, 268

Vinho de jurema, 235, 235, 243–45; Mimosa 
hostilis, 243–44; Mimosa ophthalmocen-
tra, 243; Mimosa verrucosa, 243; prepara-
tion, 243

Vino de cebil, 235, 235, 238, 247, 256
Virola, 10, 153, 237, 271. See also Alkaloids, 

5-MeO-DMT
Vomit spatula, 154, 155, 158, 158, 164, 166

Wapishana, 161
Wari, 249, 254–55, 259, 287–88, 308–11
White-tailed deer (Odocoileus sp.), 252
Wine, 8, 26, 44–46, 49, 122, 208, 210–12, 

289, 300; berry wine, 122; balché, (Loncho-
carpus violaceus), 180, 190, 192–93, 200, 
209, 210; Cypriot, 58; grape, 53, 55, 58, 62; 
maize, 212; pine-flavored, 51; Shedeh, 45; 
Shekar, 45; Tirosh, 45; Yayin, 45

Wixárika, 252
Wormwood (Artemisia sp.), 45, 49, 53, 

60–61; white wormwood (Artemisia 
herba-alba), 45, 60

Xiaohe cemetery, 82–83, 89–90

Yagé, 234–59, 235, 237–38; myths, 239; 
recipes, 240–42. See also Banisteriopsis; 
Ocoyagé (Diplopterys cabrerana)

Yanghai Tomb, 31–36, 82–83, 89
Yanomamo, 237, 252, 267
Yaraque, 235, 235, 247
Yaupon (Ilex vomitoria Aiton), 10–11, 115, 

133, 134
Yopo (Anadenanthera peregrina) (cebil), 10, 

114, 153, 237, 245–46, 267; depictions of, 
249–55, 250, 251

Yuergou, 82–83, 89–91, 89

Zemi. See Effigy figures, cemis
Zoroastrians, 82–83, 99–102
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