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Early Cultivation of Cacao (Theobroma [Malvaceae]) 
in Ancient Arenal, Costa Rica
Venicia Slotten*,1

1 Department of Anthropology, University of California, Santa Barbara, Santa Barbara, USA
*Corresponding author; e-mail: vslotten@ucsb.edu

Abstract:  Ethnohistoric sources document cacao (Theobroma cacao) as one of the most valued plant 
commodities produced in the Isthmo-Colombian Region following the Spanish Conquest, but there 
has been minimal archaeological evidence for the plant in this region in Prehispanic times despite its 
historical legacy of cacao production. Recent excavations in the Arenal region of Northwestern Costa 
Rica have recovered numerous fragments of wood charcoal identified to the Theobroma genus within 
residential contexts ranging from the Tronadora (2,000–500 BCE) to the Arenal (500 BCE–600 CE) 
cultural periods. Numerous taxa documented ethnohistorically as being used by native inhabitants in 
conjunction with cacao to prepare frothy beverages accompany the Theobroma wood charcoal, also 
in a macrobotanical form of preservation. These include Bixa orellana, Bourreria, Ceiba, Curatella 
americana, Magnolia, Piper, Pouteria, Quararibea, and Zea mays. Additionally, wood charcoal from 
madre de cacao (Gliricidia sepium) was also recovered, suggesting a deep history of cultivation of this 
shade tree alongside cacao trees in the Arenal region for the past several millennia.

Keywords:  Archaeobotany, Anthracology, Cacao, Costa Rica, Agroforestry

Resumen:  Las fuentes etnohistóricas documentan que el cacao (Theobroma cacao) fue una de 
las mercancías vegetales más valiosas producidas en la región Istmo-Colombiana después de la 
conquista española, pero ha habido evidencia arqueológica mínima del cultivo en esta región en 
tiempos prehispánicos a pesar de su legado histórico en la producción de cacao. Excavaciones 
recientes en la región de Arenal, al noroeste de Costa Rica, han recuperado numerosos fragmentos 
de carbón de madera identificados como del género Theobroma en contextos residenciales que 
abarcan desde el período cultural Tronadora (2,000–500 a.C.) hasta el período cultural Arenal 
(500 a.C.–600 d.C.). Numerosos taxones que han sido bien documentados etnohistóricamente 
como utilizados junto con el cacao en bebidas preparadas por los habitantes nativos acompañan 
el carbón de madera de Theobroma, también en una forma de preservación macrobotánica. Estos 
incluyen Bixa orellana, Bourreria, Ceiba, Curatella americana, Magnolia, Piper, Pouteria, 
Quararibea y Zea mays. Además, se recuperó carbón de madera de madre de cacao (Gliricidia 
sepium), lo que sugiere una larga historia de cultivo de este árbol de sombra junto con los 
cacaotales en la región de Arenal durante los últimos milenios.

Introduction

The cultivation of cacao (Theobroma cacao 
L., Malvaceae) represents one of the first agro-
forestry systems in tropical America with a 

deep history of cultivation since at least 3,300 
BCE (Zarrillo et al. 2018). The tree’s origin 
lies in northwestern Amazonia, given that this 
is where the greatest intra-species variability 
is observed, along with linguistic and cultural 
diversity (Cornejo et al. 2018; Motamayor et al. 
2008; Urban 2026). Ethnohistoric sources docu-
ment that cacao was one of the most valued plant 
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commodities produced in the Isthmo-Colombian 
Region following the Spanish Conquest, with 
many of the ethnohistoric accounts focusing on 
the area of Greater Nicoya, a region including 
Pacific Nicaragua and northwestern Costa Rica 
(Fig. 1) (Bergmann 1969; MacLeod 1973, 1996; 
Rosés Alvarado 1982; Steinbrenner 2006). It 
has been assumed by some scholars (Bergmann 
1969; Fowler 1989a, 1989b) that cacao was 
introduced into this region during the Postclassic 
period (900–1,521 CE) by the Nicarao, a migrant 
group from Central Mexico that spoke Nahuatl. 
Bergmann (1969: 96) claims that Bagaces and 
Sigua colonies (Nicarao groups) introduced 
cacao into the Nicoya region. This assumption 
appears to be based in part on the group’s culti-
vation practices being similar to Mesoamerican 
practices, their monopoly of the crop, and also 
the lack of archaeological evidence for cacao in 
the region at that time. However, Steinbrenner 
(2006: 255–258) notes some significant differ-
ences in cacao practices between these regions, 
suggesting greater antiquity for the crop in the 
Isthmo-Colombian region that may even have 
cultural influences from South America. Indeed, 
Steinbrenner argues that indigenous cacao in this 
area may have been what attracted the Nahua-
speaking colonists here in the first place, espe-
cially given that many other native territories-
controlled cacao groves such as Quepo, Chira 
Island, Talamanca, Voto, and Guatuso (Fig. 1). 
Words for cacao within Central American lan-
guages in the Chibchan family further support 
Costa Rica as a pivotal isthmus where the plant 
and its associated terminology (for example 
cajú, ko, or kuá) spread northward from Ama-
zonia (Urban 2026: 22).

Further supporting Steinbrenner’s argu-
ments are cacao remains recovered from recent 
archaeological excavations from Formative 
period household contexts in northwestern Costa 
Rica, along with numerous plant remains that 
were common additives in cacao beverages and 
recipes by native inhabitants of the Americas. 
Thus, this paper seeks to review and clarify the 
history of cacao cultivation in this region, and 
demonstrate that the native people of northwest-
ern Costa Rica were in fact knowledgeable culti-
vators of cacao for several millennia before the 
arrival of the Nicarao migrants and the Spanish 
colonists. Furthermore, these people participated 
in various forms of cacao consumption in ways 

that resemble both Mesoamerican and northern 
South American cultural practices, demonstrat-
ing strong intercontinental trade networks.

Accounts by Spanish Chroniclers document 
cacao’s cultivation throughout the region by var-
ious indigenous groups. The chronicler Gonzalo 
Fernández de Oviedo y Valdés visited Greater 
Nicoya between 1527 and 1529 and suggested 
cacao was an “aboriginal cultivated plant in 
Nicaragua” (Oviedo 1851–55; Millon 1955: 73). 
The earliest historical documents that com-
ment on cacao cultivation in Costa Rica come 
from letters written by the conquistador Juan 
Vázquez de Coronado who reported cacao cul-
tivation in 1563 in Quepos on the Pacific slope 
of the Central Cordillera, within the Talamanca 
Cordillera, and by the Votos people in north-
eastern Costa Rica, all indigenous populations 
(Bergmann 1969: 95–96; MacLeod 1996: 84; 
MacLeod 1973: 330). In the late 1600 s, com-
mercial cacao groves in the Mantina valley, the 
Nicoya Peninsula, and Guanacaste lowlands, 
managed through slave labor, are documented to 
have experienced yearly damage due to extreme 
rain (MacLeod 1973: 330–34). The Maleku in 
Llanuras de los Guatusos were reported to have 
cultivated cacao as well in 1783, with documents 
mentioning that cacao beverages were offered 
to their sun god (Bergmann 1969: 88–96). 
Another Spanish chronicler, Antonio Vazquez 
de Espinosa, suggested that the slopes of Mom-
bacho Volcano (near Granada, Nicaragua) pro-
vided “the best and largest variety [of cacao]” 
(1942: 261), which is just 200 km northwest of 
Arenal. This latter account inspires possibili-
ties of similar growing conditions near Arenal 
Volcano.

Unfortunately, there has been minimal archeo-
logical evidence for cacao in this region despite 
its historical legacy of production. This is in part 
due to fewer archeological investigations in the 
Isthmo-Colombian region overall compared to 
its northern and southern neighbors, in addition 
to the even greater paucity of paleoethnobotani-
cal studies targeting the collection of preserved 
plant materials. The tropical setting leads to 
unfavorable conditions for long-term plant pres-
ervation, and the rich biodiversity of tropical 
regions can create a challenging framework for 
paleoethnobotanical investigations. For exam-
ple, there are ca. 11,500 terrestrial plant species 
documented scientifically in Costa Rica, and it 
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is one of the countries with the highest number 
of species per unit area (Kappelle 2016; Obando 
2002). More than 2000 of these documented 
plants are tree species (Kappelle 2016: 6), in 
contrast to the entire temperate zone of North 
America, with roughly 1,000 tree species (Con-
dit et al. 2011: 11).

Recent archeological excavations in the Are-
nal region of Northwestern Costa Rica have 
recovered nearly 200 distinct plant taxa that 
were identified through macrobotanical analy-
ses of preserved seeds, fruits, and wood char-
coal at the sites La Chiripa and Sitio Bolívar 
(Slotten 2024: 127). This demonstrates the wide 
variety of plants in which these past peoples 
engaged during their day-to-day lives. Within 
this archaeobotanical assemblage were numer-
ous fragments of wood charcoal identified to 
the Theobroma genus from residential contexts 
ranging from the Tronadora (2,000–500 BCE) 
to the Arenal (500 BCE—600 CE) cultural 
time periods. Additionally, accompanying the 
Theobroma wood charcoal are other macrobo-
tanical remains from numerous taxa that native 
inhabitants consumed in conjunction with cacao 
within prepared beverages, as has been well 
documented ethnohistorically. I also identified 
wood from madre de cacao (Gliricidia sepium 
[Jacq.] Kunth), which is a shade tree commonly 
grown alongside cacao within orchards today. 
These archaeological revelations support Stein-
brenner’s (2006) assertion that cacao was known 
and used in the Isthmo-Colombian region long 
before the arrival of Mesoamerican groups such 
as the Nicarao who colonized the area in the 
Postclassic period (900–1,521 CE).

The Arenal Region

Located in northwestern Costa Rica within 
today’s Guanacaste province, the Arenal region 
(Fig. 2) and the two study sites are situated along 
the Guanacaste Volcanic Mountain Range that 
forms part of the continental divide. Arenal has a 
lower average elevation (808 m.a.s.l.) compared 
to the rest of the mountain range, which has many 
peaks above 2000 m (Bergoeing 2017: 135). The 
lower elevation around Arenal provides a corridor 
between regions, making it a potentially significant 
trade route, since the isthmus of Central America 

serves as the only land bridge between North and 
South America. Indeed, both the Greater Nicoya 
and Caribbean Lowlands culture areas had clear 
influence on Arenal traditions throughout the 
documented archeological record, as is evidenced 
through ceramic, lithic, and funerary practices 
(Sheets 1994b). Despite the clear interactions 
between Arenal and its surrounding regions, Sheets 
(1994a), Mueller (1994), and Hoopes (1994) point 
out that Arenal maintained its own political, eco-
nomic, and cultural autonomy over time and there-
fore should be considered as a distinct cultural 
region. Throughout the majority of the periods in 
which Arenal was occupied, these communities 
appear to have been relatively self-sufficient and 
independent of outside groups when compared to 
other areas of Mesoamerica. Sheets (1992) suggests 
that the high species diversity in the tropical area 
allowed for communities to remain more stable than 
temperate areas where people specialize their sub-
sistence on a smaller set of plant resources.

Because of Arenal’s location along a volcanic 
cordillera, it tends to experience abundant rain-
fall, drizzle, cloud cover, and fog (Herrera 2016: 
25), making it an ideal setting for cacao trees that 
thrive in moist forests. Cacao are shade-loving 
spindly trees that thrive in the understory of a 
forest. The trees depend upon fertile soils with 
sufficient moisture to maintain pools of lentic 
water that support larval development of dipter-
ans (small flies and midges) which are the trees’ 
primary pollinators (Bletter and Daly 2006: 35; 
Coe and Coe 2013). Populations of domesticated 
Theobroma cacao are dominant within wetlands, 
floodplains, and riverbanks; wild populations can 
also be distributed across dry valleys and ridges 
(González-Orozco et al. 2020: 2078). Once the 
cauliflorous flowers are pollinated, they result 
in a large pod that can vary in color from red to 
yellow or green. The pods contain 40 to 60 seeds 
surrounded by a sweet, white pulp. The seeds 
have a brief dormancy period and cannot sur-
vive low temperatures nor low humidity (Ogata 
et al. 2006: 70); these limitations are important 
because the seeds are the plant part used to pro-
duce chocolate.

Central to the region is Lake Arenal, which 
would have been a major source of freshwater 
in the past just as it is today. The lake in Prehis-
panic times would have been a bit smaller, since 
it rose from 512 to 545 m.a.s.l. after the construc-
tion of the Sangregado Dam in 1980. The Arenal 
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Volcano is a dominant feature on the landscape, 
just to the southeast of the lake, and would have 
been visible from most Prehispanic settlements 
in the region (Egan 2019). The Arenal region has 
tropical seasonality with a rainy season from May 
to September and a dry season from October to 
April (MacArthur 1972). The temperatures are 
relatively consistent year-round. A climatic gra-
dient occurs across the lake. On the eastern end 
that is the closest to the volcano, there is minimal 
seasonal variation and a greater rate of precipita-
tion (> 6,000 mm of rainfall per year) along with 
lower temperatures (22–23 ℃). As one travels 
toward the western end of the lake, farther from 
the volcano, seasonality increases and there is less 
precipitation (< 2,000 mm of rain per year) along 
with a higher mean temperature (24 ℃). Arenal 
contains a multitude of tropical zones or micro-
environments, all located within relatively short 
distances of each other. This is due to the many 
valleys produced by the volcanic range that runs 
through the region, resulting in various slopes, 
elevations, and exposures (Holdridge et al. 1971).

The La Chiripa site, discovered in 2016 
beneath a processional pathway, contains a 
Tronadora phase structure that represents one 
of the earliest known sedentary settlements in 
the country (1,616–1,426 BCE). Not only is this 
site early evidence of domestic life for the Are-
nal region, it also exemplifies the social memory 
perpetuated by descendant communities as they 
revisited this settlement along processions on a 
pathway many centuries after the structure was 
abandoned as a residence, a practice that has 
also been documented elsewhere in the region 
(Sheets 2011; Sheets and Sever 2007). La 
Chiripa is positioned directly along the continen-
tal divide at 950 m.a.s.l. within the Premontane 
Wet Forest. This is a mature evergreen rainforest 
with a wet season of 9 months. The life zone, 
as defined by Haber (2000), experiences moder-
ate soil erosion and the soil has poor fertility, is 
quite saturated, anaerobic, and acidic.

Directly along the shore of Lake Arenal was 
the village settlement of Sitio Bolívar, which was 
inhabited much later in time than La Chiripa, 
during the Arenal Phase (500 BCE–600 CE). It is 
within the life zone deemed to be most ideal for 
agriculture in the region, the Premontane Transi-
tion zone of the Tropical Moist Forest (Bolaños 
and Watson 1993), due to its reliable dry season 
that can last up to 5 months annually. The soil 

here is more fertile, maintains enough moisture 
to support crops, and has the lowest soil acid-
ity in the region and the lowest risk of erosion 
(Holdridge 1967). These forests are also mostly 
evergreen with some epiphytes, but deciduous 
species are also prevalent (Lawton et al. 2016: 
428). The moist forests are well known for their 
tall canopy trees such as espavé or wild cashew 
(Anacardium excelsum Skeels) and kapok (Ceiba 
pentandra [L.] Gaertn.) (Condit et al. 2011: 12), 
both of which were identified among the wood 
charcoal material in this investigation.

Together these two settlements provide a dia-
chronic perspective of domestic life within the 
Arenal region and document the lifeways that 
persisted through time in the wake of frequent 
volcanic disruption to the region.

Methods

A total of 564 sediment samples were col-
lected from the study sites during the 2018 and 
2021 excavation field seasons (La Chiripa, 168 
flotation, 70 screen, and 99 in situ hand-picked 
[1,760.5 L]; Sitio Bolívar, 137 flotation, all 
soil screened, 90 in situ [645 L]). Both pro-
jects employed a “blanket sampling” strategy 
(Pearsall 2015: 74–76) whereby samples des-
ignated for flotation and screening (ranging 
from 4 to 11 L) were taken as a composite from 
every square meter of excavation in each strati-
graphic level. Excavations proceeded according 
to natural stratigraphic levels of sediment, and 
separate samples were taken from cultural fea-
tures (e.g., concentrations of boiling stones, a 
hearth, and post holes). Prior to sampling, each 
area was scraped with a clean trowel to reduce 
exposure to modern contaminants that may 
have entered the excavation. Samples meant 
for screening were sieved through three mesh 
sizes (4 mm, 2 mm, 0.5 mm); these were taken 
from the same loci as flotation samples to assess 
the best method for plant recovery. Ultimately, 
water flotation was established as more produc-
tive and was prioritized. Water flotation eases 
the separation of plant materials from the soil 
samples because organic remains should float 
to the top when submerged in water due to their 
lighter specific gravity, allowing for the recov-
ery of all size classes of macrobotanical remains 
without the bias of in situ recovery that relies on 
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the visibility of materials to the naked eye, and 
thus makes quantitative analysis of the results 
appropriate (Pearsall 2015: 44–46). A machine 
assisted flotation system (Siraf-style) was con-
structed for each project with the help of a local 
welder in Tilarán that used pressurized water 
flow (tap pressure) and collected organic mate-
rial using a fine mesh fabric (0.2-mm opening). 
The poppy (Papaver somniferum L.) seed test, a 
common form of testing the efficiency of recov-
ery of flotation systems in the Americas (Pears-
all 2015; Wagner 1982), revealed a recovery 
rate of 94.7% at La Chiripa and 82.3% at Sitio 
Bolívar, demonstrating that the vast majority of 
plant remains within the samples was collected 
and analyzed.

All samples were analyzed at the UC Berke-
ley McCown Archaeobotany Laboratory. Due to 
space and time limitations at La Chiripa, only 1 
L of each heavy fraction sample (roughly 20% 
of the total sediment) was retained and analyzed. 
This differs from Sitio Bolívar, where complete 
heavy fraction samples were analyzed. All mac-
robotanical samples were sorted using standard 
low-powered microscopy after being sieved 
through standard mesh sizes (4-mm, 2-mm, 
1-mm, and 0.5-mm openings). Wood charcoal 
was only extracted from the larger fractions 
(4 mm and 2 mm). All plant remains were then 
divided into broad classifications (wood char-
coal, seeds, fruits, and geophytes) and then 
identified to the lowest possible taxonomic 
category. Whenever possible, wood charcoal 
specimens were manually fractured into trans-
verse, tangential, and radial cross-sections to 
observe diagnostic features on a fresh, flat sur-
face. These specimens were recorded using a 
Hitachi TM-1000 Tabletop Scanning Electron 
Microscope in the Archaeological Research 
Facility at UC Berkeley at various magnifica-
tions (× 50, × 100, × 200, and × 1,000). Anatomi-
cal features used in identification include vessels 
per mm2, the size and arrangement of vessels, 
rays per mm, the size and arrangement of rays, 
axial parenchyma patterning, porosity, and the 
presence of tyloses.

Taxonomic identifications were made with 
reference to the comparative archaeobotani-
cal collection in the McCown Archaeobotany 
Laboratory at the University of California, 
Berkeley, in addition to the use of relevant iden-
tification manuals and field guides (Lentz and 

Dickau 2005; Martin and Barkley 1961). To aid 
in wood charcoal specimen identifications, the 
author created a database of reference material 
based on: (1) a list of the most common trees of 
Costa Rica (Condit et al. 2011); and, (2) refer-
ence images (Gonçalves and Scheel-Ybert 2016; 
Roque et al. 2013; Wheeler 2011; Wheeler et al. 
1989). Species-level identification was only 
determined if references were obtained for abso-
lutely all possible species within the country, 
and they were distinguishable anatomically.

Results

One hundred and ninety-four distinct plants 
were identified through macrobotanical analyses 
of preserved seeds, fruits, and wood charcoal at 
La Chiripa and Sitio Bolívar (Slotten 2024: 127). 
Overall, 74 of the identified tree taxa from the 
two sites produce edible fruits, meaning cacao 
was just one of many tree fruits valued by the 
ancient inhabitants of Arenal. Because the focus 
of this paper is the cacao wood charcoal assem-
blage (Fig. 3), I also consider other recovered 
taxa commonly known to be related to cacao’s 
cultivation and consumption (Table 1).

The vast majority of identified plant material 
at both settlements was in the form of wood 
charcoal, which is the most common plant 
material preserved in this region. The direct 
recovery of edible plant parts, such as seeds 
and fruits, is uncommon in tropical environ-
ments where mostly carbonized plant remains 
are what survive long-term. Many fruits are 
consumed raw, thus not given the opportunity 
to become charred. Ancient Mesoamerican 
style cacao drinks involved a complex series 
of preparation steps to the cacao seeds that 
included fermentation, drying, toasting, grind-
ing, and then mixing with water prior to con-
sumption (Henderson et al. 2007). These cook-
ing techniques make the preservation of whole 
cacao seeds in the archeological record quite 
unlikely, since their ultimate form would be a 
powder incorporated into a beverage. Archeo-
logical studies have been able to directly docu-
ment the use of liquid cacao within pottery 
vessels through the chemical markers of theo-
bromine and caffeine (e.g., Powis et al. 2002). 
Such analyses have not yet been performed on 
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Arenal pottery, but this present study suggests 
it could prove to be fruitful.

Neither of these settlements was directly bur-
ied by a volcanic eruption; therefore, all charcoal 
represents wood that was collected by the villag-
ers and burned as a source of fuel. It is certainly 
curious to burn the wood from such useful spe-
cies that are supplying important fruits, seeds, 
and flowers toward one’s diet. An inspection on 
the quality of wood in the charcoal assemblage 
suggests that these people did not necessarily 
gather their fuel resources in an opportunistic 
fashion, searching for fallen trees and branches. 
Most of the charcoal represents wood of a high 
caliber, or of a large size such as mature trunks 
or large branches (76% at La Chiripa and 81% 
at Sitio Bolívar). Both sites exhibit charcoal that 
came primarily from seasoned wood that was 
adequately dried prior to combustion to prevent 
excessive smoke during the burning process 
(73% at La Chiripa, 68% at Sitio Bolívar). Anal-
ysis of the forest types reveals that trees from 
primary forests are dominant during the later 
time periods sampled (Slotten 2024: 175). This 
suggests that the forests of Arenal were healthy 
and thriving, and not over-exploited by these 
small village populations.

Identification of Theobroma wood charcoal 
was only possible to the genus level as there 
are no distinguishing characteristics of its wood 
anatomy at the species level when compared 
to all six species that are present in Costa Rica 
today (T. angustifolium DC., T. bernoullii Pit-
tier, T. bicolor Bonpl., T. cacao, T. mammosum 
Cuatrec. & J.León, and T. simiarum Donn.Sm. 
[https://​biodi​versi​dad.​museo​costa​rica.​go.​cr/]). 
The majority of these species have seeds that are 
known to be fermented and roasted to produce 
a chocolate or have edible pulp, so it is not nec-
essarily pertinent to determine which particular 
species was present in order to know if it was an 
edible variety (Bletter and Daly 2006; Cuatreca-
sas 1964). For example, T. bicolor pulp was used 
to produce a beverage called pinolillo in Nica-
ragua; while more commonly consumed farther 
south in Ecuador, Colombia, and Peru, it is rarer 
in Mesoamerica (Bletter and Daly 2006; Cuatre-
casas 1964; Young 1994). The only documented 
Theobroma growing in recent times near Arenal 
includes T. simiarum and T. mammosum (Fig. 4). 
Cuatrecasas (1964) noted that Theobroma simi-
arum seeds provided a cacao of good quality in 

Costa Rica, suggesting that perhaps this was a 
local specialty. Even though Theobroma cacao 
has not been documented in Arenal in recent 
times, the area is suitable for its cultivation both 
today and in the ancient past. It is also important 
to acknowledge that modern distribution of the 
species is not prescriptive of its exact distribu-
tion in the distant past.

A sample from the floor of the La Chiripa 
structure was identifiable to Herrania, which 
was formerly considered its own genus, but 
phylogenetics now show it as a section included 
within Theobroma (Colli-Silva et al. 2024). The 
native Bribrí of the Talamanca region, Costa 
Rica were documented using T. purpureum Pit-
tier (recorded as the formerly named Herrania 
purpurea [Pittier] R.E.Schult.) to produce a bit-
ter cacao drink (Pittier 1908). The use of the 
Herrania section of Theobroma is more closely 
associated with northern South American groups 
who commonly consume the seeds and pulp in a 
manner similar to cacao (Bletter and Daly 2006), 
but also use the leaves, bark, and fruit husks as 
an anesthetic to treat snakebites (Schultes and 
Raffauf 2004).

Wood charcoal from Theobroma was present 
in every stratum sampled at La Chiripa, includ-
ing from both cultural layers and ash deposits 
(Fig. 5; Slotten 2024: 472). This evidence attests 
to the tree’s strong and continual presence on 
the Arenal landscape through time and suggests 
that past people encouraged and maintained its 
growth for many centuries directly near this 
settlement. Within this study, Theobroma is the 
most prevalent during the Formative period; it 
is the sixth most ubiquitous fruit tree identified 
from the Tronadora phase domestic structure 
(with a ubiquity measure of 36% from the Un. 
60 stratum). It is notable that wood charcoal 
from a companion species, Gliricidia sepium, 
was also found from the floor of the structure 
and within the fill of the post holes. Commonly 
referred to as madre de cacao, this tree is typi-
cally used to provide shade in cacao orchards in 
contemporary Guatemala and Nicaragua (Mil-
lon 1955) in addition to aiding nitrogen fixation 
which supports soil fertility in cacao’s area of 
growth (Kaba et al. 2019). Cacao wood was also 
present at the Arenal phase village at Sitio Bolí-
var. Cacao’s continual presence within every 
sampled stratum in this study indicates that 
these trees grew all around these settlements. 

https://biodiversidad.museocostarica.go.cr/
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The inhabitants were likely exploiting the fruits 
from the trees as well, but it is unlikely for the 
seeds and pods to survive in carbonized assem-
blages. Thus, the wood is a proxy for recon-
structing the presence of the plant and indicates 
that the past inhabitants of Arenal were likely 
producing cacao-based beverages and serving 
them during social gatherings.

The inference that local residents were con-
suming cacao beverages is supported by the pres-
ence of companion species (known to be culti-
vated or consumed in conjunction with cacao) 
in the assemblages. Ten companion species 
were present within the samples from ancient 

Arenal, all of which have been documented as 
additives used in cacao beverages throughout 
Central America (see Fig. 6). Unfortunately, we 
cannot definitively prove their use in conjunction 
with cacao in ancient Arenal since the majority 
of plant material from these species was identi-
fied in the form of wood charcoal as opposed to 
consumable plant parts. In tropical environments 
like those found in Central America, most plant 
preservation occurs through carbonization, which 
biases assemblages toward the woody parts of 
these plants. Future research on the microbotani-
cal and chemical residue remains from artifacts 
at these sites could aid such a conclusion, such as 

Fig. 4. Distribution of the origin of Theobroma collections at the Herbario Nacional de Costa Rica (https://​
biodi​versi​dad.​museo​costa​rica.​go.​cr/). The map was created by the author

https://biodiversidad.museocostarica.go.cr/
https://biodiversidad.museocostarica.go.cr/
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sampling from ceramic vessels or ground stone 
tools used to process food materials.

The data presented here suggests that ancient 
inhabitants of Arenal were engaged in cacao 
consumption. The recipe and methods for pro-
ducing cacao beverages varied widely in the 
past, with many additives used by the Zapotec, 
Aztec, and Maya populations to impart flavor. 
One of the most detailed historical written 
accounts detailing the many varieties of cacao 
comes from Sahagún’s (1950–59: v.8, 40) 
description on the food of the tlatoque which 
includes a list of the fine chocolate beverages 
offered to the lords: “Then, by himself in his 
house, his chocolate was served: green cacao 

pods, honeyed chocolate, flowered chocolate, 
flavored with green vanilla, bright red choco-
late, huitzecolli-flower chocolate, flower-colored 
chocolate, black chocolate, white chocolate.” 
This account demonstrates the assortment of 
cacao recipes that existed in Central America 
at least during the Postclassic period. Archaeo-
logical finds suggest that these dishes may have 
great antiquity, since nine of the cacao additives 
identified in this study were found in residen-
tial contexts from the Initial through the Early 
Formative periods.

One of the ingredients most often consumed 
with cacao was maize (Zea mays L.). Indeed, 
maize and cacao were an important ritual pairing 

Fig. 6. Transverse and tangential views of wood charcoal recovered from La Chiripa and Sitio Bolívar 
known as common additives in cacao beverages: A Bixa orellana, B Bourreria, C Ceiba, D Curatella ameri-
cana, E Magnolia, F Pourouma, G Pouteria, and H Quararibea. All scale bars are 300 µm in length
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in Mesoamerican cosmology and iconography, 
often combined in ritual beverages and even 
prepared for consumption in similar manners 
(Kufer and Heinrich 2006; Meskell and Joyce 
2003: 139). Maize may have been mixed with 
cacao to create a beverage such as tejate, as was 
practiced farther north in Mesoamerica by later 
Maya, Aztec, and Zapotec people (Sotelo et al. 
2012). The Aztecs would remove the foam from 
the cacao beverage, then add ground maize, 
before later replacing the foam (Coe and Coe 
2013:  86). Although maize appears to be a 
minor food source at both study sites compared 
to elsewhere in the Americas, it is present and 
increases in ubiquity through time. Perhaps one 
of the most well-known artifact types from Costa 
Rica is the elaborate metates (Fig. 7) made from 
volcanic stone and decorated with intricate geo-
metric and zoomorphic designs (Graham 1992). 
The elaborate metates show little use wear, but 
household varieties were well used (Chenault 
1994). These metates may have been used to 
process a range of materials including maize, 
roots, tubers, bones, as well as medicinal and 
psychotropic plants (Hoopes 2007), and perhaps 
even cacao. Maize may have served a more ritu-
alistic purpose in the study region and may not 
have been considered a staple food, as evidenced 
by the paleoethnobotanical (Table 1) and iso-
topic evidence from the region, the latter show-
ing it only comprised 12% of the overall diet 
(Norr 1991). Maize is also less ubiquitous in the 
La Chiripa structure than the cacao wood char-
coal. Perhaps the extravagant metates are fur-
ther evidence that maize was viewed primarily 
as a component of ritual activities in this region 
rather than a source of daily sustenance. I sug-
gest cacao was processed on these tools as well. 
Unfortunately, there has been a lack of microbo-
tanical investigations on these artifacts.

Aromatic flowers were a common admixture to 
cacao beverages since pre-Columbian times, and 
the wood charcoal from many trees that produce 
these flowers was recovered in this archaeological 
assemblage, including “flor de cacao” (Quarar-
ibea), uvito (Pourouma), baco (Magnolia), hinojo 
(Piper), and the white “popcorn” flower (Bourre-
ria), which would both strengthen the flavor and 
add a pleasant fragrance to the drinks (Coe and 
Coe 2013). Piper is possibly considered to be the 
flavoring mentioned by Sahagún (1950−1959) that 
created the “black chocolate” offered to the Aztec Fi
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lords. Hinojo only appears in this study during the 
later time period of 430–540 CE, suggesting a later 
incorporation into cacao recipes was introduced 
later in time compared to the other ingredients. 
Magnolia was considered the “heart flowers” by 
the Aztec due to the petal’s shape and was mixed 
into cacao beverages to supposedly regularize a 
patient’s heartbeat (Coe and Coe 2013: 93). The 
Bourreria flowers are used to treat fevers and 
coughs (Dreiss and Greenhill 2008: 108; McNeil 
2012), and this tree was one of the most common 
at the La Chiripa site. The addition of Quarar-
ibea flowers into cacao-based alcohol or vinegar 
has been practiced by various native groups from 
Bolivia, Colombia, Ecuador, Panama, and Ven-
ezuela who mainly use the pulp of cacao rather 
than the seeds (Bletter and Daly 2006; Duke 1986; 
Friede 1953; Glenboski 1983; Vickers and Plow-
man 1984). Many of these groups also incorporate 
manioc (Manihot) into such recipes, which is a root 
crop that was identified with the La Chiripa hearth 
feature. The Arenal residents may have appreci-
ated the strong fragrances of these various flowers 
so much so that they encouraged groves of these 
trees near the settlement to be able to incorporate 
the petals into drinks.

Achiote wood (Bixa sp.) is present at both of the 
Arenal settlements, which is unsurprising given 
the tree flourishes in tropical humid areas and 
montane cloud forests such as Arenal. It is well 
documented as a key ingredient within cacao bev-
erages. Spanish chroniclers observed Nicaraguans 
adding achiote seeds to their cacao beverages to 
color it red and add a spicy flavor (Benzoni and 
Smyth 1857: 148; Millon 1955: 163). Mesoamer-
ican iconography of “bleeding cacao” (likely T. 
cacao mixed with Bixa orellana L.) appears in 
Mixtec codices and Classic Maya ceramics, sug-
gesting that cacao pods with achiote were included 
as offerings in ceremonies and that cacao was a 
sacred tree linked to blood (Dreiss and Greenhill 
2008; McGee 1990: 46; McNeil 2006: 15). Achi-
ote is likely the additive that led to the bright red 
chocolate documented by Sahagún (1950−1959).

Ground seeds from Curatella americana L., 
Ceiba, and Pouteria (Coe and Coe 2013: 86–94; 
Standley and Steyermark 1946) would also have 
been used to create different flavor profiles and 
have also been identified in the form of wood char-
coal in Arenal. In fact, chocolatl, the word from 
which chocolate is derived, refers to a sixteenth-
century recipe that incorporates either the heart of 

a sapote seed (Pouteria sapota [Jacq.] H.E.Moore 
& Stearn) or a pochotl seed (Ceiba) along with 
ground maize and cacao (Coe and Coe 2013: 94, 
117; Hernández 1959: 305).

Discussion

Cacao is most well known for the chocolate 
produced from its seeds. In Prehispanic Mesoa-
merica, the seeds would have been fermented 
and incorporated into beverages or even sauces 
(McNeil 2006). People used cacao to produce 
ritual beverages as early as 3,300 BCE during 
the Early Formative Period in southeastern 
Ecuador, where it was identified using a vari-
ety of methodologies, including starch grain 
analysis, ancient DNA (aDNA), and chemi-
cal residue analysis (Zarrillo and Blake 2022; 
Zarrillo et al. 2018). Macrobotanical evidence 
of cacao seeds shows that cacao was grown 
by 1,300 BCE in Gran Coclé, Panama at the 
sites Rio Bermejito and Los Santanas (Dickau 
2005). The archaeological finds geographically 
closest to Arenal include possible cacao seed 
remains from the Nicoya area of Pacific Nica-
ragua at the Santa Isabel site (McCafferty 2021: 
135–136; McCafferty and Steinbrenner 2003) 
and the Ayala site dating to the Bagaces period 
(300–800 CE) (Salgado Gonzalez 1996: 179). 
Theobroma has also been identified in the Maya 
area in the form of wood charcoal at sites such as 
Tikal (Lentz et al. 2014a), Aguateca (Lentz et al. 
2014b), Dos Pilas (Cavallaro 2013), and San 
Bartolo (Santini 2016), and in the form of cacao 
seeds at Copán (McNeil 2006) and Cerén (Lentz 
et al. 1996). However, archaeological recovery 
of cacao is more well known via residue analysis 
(Hall et al. 1990; Henderson et al. 2007; Joyce 
and Henderson 2007, 2010). Targeted chemical 
analyses have revealed theobromine and caffeine 
compounds (which are both prevalent in cacao 
and rare in other plants indigenous to the Amer-
icas) in ancient pots and other artifacts from 
Belize (Ford et al. 2022; Powis et al. 2002), the 
Soconusco region of Mexico (Powis et al. 2008), 
and from the Puerto Escondido village in north-
ern Honduras (Henderson et al. 2007; Joyce and 
Henderson 2007).

Oviedo mentions a particular method for pre-
paring cacao used in “la provincia de Nicoya” 
(modern Guanacaste) (1851–1955: 317–318), 
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detailing how local people prevent the sun from 
scalding the cacao trees by planting compan-
ion trees called Yaquaquyt or madre negro in 
between them. These companion trees are dou-
ble the height of cacao, providing shade with 
their branches and leaves. Oviedo also notes 
the presence of irrigation systems in regions 
with more seasonal rainfall patterns. Madre de 
cacao is another shade tree referenced by Oviedo 
(Incer Barquero 2000: 207). Since wood from 
this tree was recovered alongside cacao from the 
La Chiripa house structure, it is probable that 
orchards containing both were growing nearby. 
These findings demonstrate the antiquity of this 
practice of inter-planting these two trees together.

Oviedo (1851–55: 318–319) details how cacao 
was prepared for consumption. The seeds were 
ground into a thick paste, formed into small cakes 
that were left to stand before incorporation into 
beverages (with longer rest times associated with 
higher-quality beverages, 5 or 6 days ideally). Dye 
from achiote was added to the cacao paste to pro-
duce a blood-red color. The paste was then mixed 
with water (and optionally spices) and served as 
a beverage (Benzoni and Smyth 1857: 148–150). 
Oviedo mentions that natives would consume 
the pulp and uncooked seeds (1851–55: 321), a 
practice common to many native groups of the 
Americas (Bletter and Daly 2006). Oviedo con-
firms that cacao seeds were used as a form of cur-
rency, just as it was across Mesoamerica, to pur-
chase goods such as cotton, other fruits, rabbits, 
and even maize (Benzoni and Smyth 1857:149; 
Oviedo 1851–55: 316).

Henderson and Joyce (2006: 152) assert that 
the preparation sequence of cacao beverages, 
including the creation of a froth and adding 
condiments like flowers or ground seeds, would 
have been a performative and social spectacle 
for those to whom these beverages were served. 
Many senses would have been invigorated by the 
presentation of such cacao beverages. The red 
paste of achiote would have created vibrant red 
drinks that were a stark contrast to the various 
bright white and showy flowers of Bourreria, 
Magnolia, and Quararibea added for strong and 
pleasant fragrance. The grinding and preparation 
of the ingredients, as imagined within the artistic 
reconstruction in Fig. 8, on intricately decorated 
metates would have created a scene for guests to 
consume prior to a cacao feast.

Conclusion

The presence of cacao, its relatives, and so 
many of the common additives to beverages pre-
pared from its pulp and seeds within residential 
spaces in ancient Arenal for several millennia 
situates the region as a crossroads for social con-
nections between South and Central America. 
The consumption of cacao is intricately tied to 
social gatherings, and the additives incorporated 
into beverages in this region would have ampli-
fied the performative and memorable nature of 
its consumption. With Arenal situated conveni-
ently at the low point of the continental divide, it 
would have been a welcoming spot for travelers as 
they traded with people across the two continents 
and a great avenue for the exchange of ritualistic 
cacao consumption. Ingredients that are com-
mon admixtures into cacao beverages from both 
regions were recovered from these settlements. 
Arenal’s biodiverse setting would have allowed 
for the incorporation of a variety of admixtures to 
cacao recipes where La Chiripa or Sitio Bolívar 
residents may have been managing or cultivating 
these ingredients close to their homes.

As more macrobotanical, anthracological, 
microbotanical, genetic, and chemical residue 
investigations are more regularly incorporated 
into archaeological excavations within the 
Isthmo-Colombian region, I believe that cacao 
will present as a key fruit tree that was cultivated 
through agroforestry practices, just as has been 
demonstrated in neighboring regions to the north 
and south. The suite of associated ingredients 
that accompany cacao within these archaeobot-
anical results shows that Arenal villagers likely 
incorporated the same recipes and perhaps even 
cultural beliefs associated with this beverage 
that have been well documented elsewhere as 
they participated within networks of cultural 
exchange. The residents of Arenal continually 
encouraged the growth of cacao trees and mul-
tiple other plants closely tied to its consumption 
for thousands of years within their surrounding 
forests and perhaps even managed them as fruit 
orchards. The continuity of cacao and the vari-
ous ingredients associated with its consumption 
through time in such a dynamic volcanic land-
scape demonstrates the great cultural signifi-
cance that it held within these ancient Central 
American communities.
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