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Chemical analyses of residues extracted from pottery vessels from
Puerto Escondido in what is now Honduras show that cacao
beverages were being made there before 1000 B.C., extending the
confirmed use of cacao back at least 500 years. The famous
chocolate beverage served on special occasions in later times in
Mesoamerica, especially by elites, was made from cacao seeds. The
earliest cacao beverages consumed at Puerto Escondido were likely
produced by fermenting the sweet pulp surrounding the seeds.
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Beverages produced from Theobroma spp. were integral to
virtually all social and ritual occasions among the Aztecs and

their contemporaries, and cacao was in consequence one of the
most valued commodities in 16th-century Mesoamerica (1, 2).
The distinctive Mesoamerican style of cacao preparation in-
volved fermenting cacao seeds (or ‘‘beans’’), drying them, op-
tionally toasting them, grinding them, and mixing them with
water in a thick bitter suspension. Invading Europeans came to
appreciate this beverage (chocolatl in the language of the
Aztecs), giving rise to the modern chocolate industry.

All wild relatives of domesticated Theobroma are native to
northern Amazonian South America, although cacao was not
cultivated there in precolumbian times, and the only known
native South American uses either employ the fruity pulp
surrounding the seeds as a refreshing source of liquid or ferment
it to produce chicha (an alcoholic beverage often made from
maize or manioc). Whether cacao arrived in Mesoamerica
through human agency or whether the natural range of Theo-
broma once extended through Central America is a controversial
issue (3, 4). Cultivation, domestication, and chocolate processing
were Mesoamerican innovations, and fermented cacao chichas
were also produced there. Cacao use in Mesoamerica can be
tracked back into precolumbian times through depictions, texts,
and residues of actual beverages (2, 5–8).

Chemical analysis of residues extracted from pottery vessels
from the lower Ulúa Valley in northern Honduras demonstrates
that cacao beverages were consumed there at least as early as
1100 B.C., some 500 years earlier than previously documented
(7, 8). The chemical evidence does not distinguish between a
beverage made from the cacao seeds and chicha made from the
pulp, but we argue, on the basis of changes in serving vessels, that
the distinctive Mesoamerican chocolate drink was a byproduct of
earlier fermented drinks. The fact that natural products high in
sugar were used to produce alcoholic beverages in many parts of
the world at an early date, including Neolithic China (9) and the
Near East (10–12), is consistent with our findings.

The Ulúa Valley was particularly famous for its production of
high-quality cacao in the 16th century (13). Precolumbian texts
and depictions document the importance of cacao during the
millennium preceding the Spanish invasion. The earlier history
of cacao, before it appeared in preserved depictions, must be
reconstructed from other kinds of material remains. The process
of cacao preparation destroys the pods and seeds, making
recovery of macrobotanical remains rare. Theobromine, a chem-

ical component limited in Central America to Theobroma spp,
has been identified elsewhere in visible residues preserved inside
intact pottery vessels of the Classic (mid-1st millennium A.D.)
and Middle Formative periods (mid-1st millennium B.C.) (5–8).

Results
Puerto Escondido is a small but wealthy village in the lower Rı́o
Ulúa Valley (Fig. 1), where excavation of deeply stratified
deposits, buried under several meters of later occupation debris,
has revealed indications of domestic activity beginning before
1500 B.C., near the beginnings of settled village life in Me-
soamerica, and extending through the 1st millennium A.D. (14).
Thirteen pottery sherds, from early levels in two widely sepa-
rated excavation areas in different groups of buildings, were
selected for chemical analysis. Each sherd was associated with a
specific deposit in a sequence of alternating fills and ancient
living surfaces/f loors. The selection of sherds sampled several
vessel forms that we expected were most likely to have been used
in serving and drinking cacao beverages; these expectations are
based on functionality of shapes and degree of added decoration
that might mark vessels as suitable for special occasions. Eleven
of the sherds tested positive for theobromine and/or caffeine
(Table 1).

The most recent positive sample (8K-31), from a spouted
bottle in the famous Playa de los Muertos style (Fig. 2), confirms
the earliest previous evidence of cacao use in the Middle
Formative period (7, 8). A radiocarbon sample from the same
excavation context has an intercept at 380 calibrated years (cal)
B.C.; bracketing samples from immediately earlier and later
stratigraphic contexts have intercepts at 370 cal B.C. and 360/
290/230 cal B.C.

The 10 earlier samples–sherds from small, carefully decorated
bowls, jars, and bottles from deposits dating to the earlier part
of the Early Formative period–extend the history of cacao use
at least 500 years farther into the past. The Chotepe phase (ca.
1100–900 B.C.) samples were excavated in contexts that yielded
artifacts associated with a pan-Mesoamerican interaction
sphere. Samples from contexts 4DL-107, 4DC-104, 4DC-116,
and 4DC-118 date between 1000 and 900 B.C. based on cali-
brated radiocarbon dates associated with stratigraphically equiv-
alent excavation units that produced similar pottery. Samples
from contexts 4DC-23, 4DM-17, and 4DC-130 are stratigraph-
ically earlier; bracketing calibrated radiocarbon dates from the
same excavation area suggest a date between 1050 and 1000 B.C.
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