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392 creating history

has been created and consistently maintained. This phytocultural meta-theory can 
be summarized as follows:

   1.     There was an early period of human mobility (ca. 7600 and 2100  b.p .), 
in which various pre-Arawak groups (“Archaic” period) depended solely 
on hunting, fishing, and the gathering of seeds, wild fruits, and tubers 
(Alegr í a, Nicholson, and Willey 1955; Allaire 1999; Chanlatte Baik and 
Narganes Storde 2002; Rouse 1992; Veloz 1978). These human groups, 
similar to continental hunter-gatherers, did not meet the technological 
requirements and the necessary cultural skills to establish strategies for 
producing useful plants. From an ethnobotanical point of view, they 
depended on the seasonal environmental changes and the plant resources 
provided by nature. The absence of pottery, usually associated with 
agricultural life in the Antillean precolonial world, was one of the main 
indicators for labeling such groups as simple gatherers of wild plants.  

  2.     Near 2500  b.p ., one or more waves of continental agroceramic people 
(Huecoid and Saladoid) entered the islands and displaced, or wiped out, 
the pre-Arawak groups. They introduced an exogenous horticultural 
production system and a toolkit complex (cibuc á n-guayo-bur é n) for 
processing vegetable foods. Manioc was the main botanical resource 
(Allaire 1999; Chanlatte Baik and Narganes Storde 2002; Rouse 1992; 
Wilson 2007). With that horticultural system, and slash and burn as the 
main technological component of it, plots were created for producing 
manioc as the staple food crop. Manioc was paramount because burenes 
(clay griddles) found on many archaeological sites from that times 
were used almost exclusively for cooking cassava bread. Said idea was 
supported by the ethnohistoric and ethnographic information used to 
define an almost exclusive relation between burenes and manioc. Other 
plant resources, such as sweet potato and cocoyam ( Xanthosoma  sp.), had 
to be introduced from the continent along with manioc during that early 
period of agroceramic immigration. In this context, a horticulture-based 
economy of roots and tubers has been considered to be one of the main 
agroeconomic production systems of the neotropics because it is nicely 
adapted to the ecosystem dynamics of the tropical forests. Their potential 
productivity should be variable, but it has been considered inferior to 
other production systems such as those of full agriculture because it is 
assumed that horticulture only produces a portion of the necessary food 
resources for people, coincident with considerable amounts of wild foods 
(Starke 1986).  

  3.     Once established for several hundred years in the Antilles, the 
agroceramic Saladoid groups began to diversify around 1500–1400  b.p . as 
a consequence of their adaptation to the different environments, creating 
varied cultural traditions (Rouse 1992). Some theoretical premises argue 
that with the emergence of these new sociocultural formations, new 
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human–plant dynamics in the precolonial antilles 393

plant production strategies were also developed (Newsom 1993; Veloz 
1978). From “horticultural” societies, people directed plant production 
toward the creation of more efficient “agricultural” systems in order 
to sustain both a growing population, and the emerging hierarchical 
social structure that was initiated during this period. Between 1500 
and 1000  b.p ., the  cacicazgos  (chiefdoms) documented by the European 
chroniclers developed. It is believed that changes registered in plant 
production systems were aimed to maximize the productivity of some 
species, such as manioc, for creating surpluses (Newsom and Wing 
2004). Among some of the technological changes associated with the 
transition between horticulture and agriculture, it was proposed, are the 
appearance of raised fields (agricultural mounds) and the subsequent 
incorporation of irrigation and terracing (Cass á  1974; Newsom and Wing 
2004). Thus, during the Indo-Iberian contact period, the predominant 
and most important agroeconomic production system in the Greater 
Antilles was raised fields (montones), which produced large quantities 
of root plants such as manioc and sweet potato (Las Casas 1909; Rouse 
1992). Although of minor relevance, maize has been identified as one of 
the food plants produced and consumed in a green state within these 
raised fields.    

 Without pretending to be exhaustive, I have outlined some of the major the-
oretical premises widely used as a template for explaining varied pythocultural 
dynamics, and agroeconomic subsistence strategies of the precolonial Antilles. 
Other theoretical models of great importance, although essentially attached to the 
phytocultural “meta-theory,” dealt with particular agroeconomic themes of which 
two are central: (1) the study of production variability of horticultural systems 
(based on slash and burn) regarding ecological variability of the islands (Veloz 
1978), and (2) the study of horticultural systems based on least-cost approaches 
derived from Optimal Foraging Theory (Keegan 1986). Both models were finely 
crafted and solidly supported by ecological data, and by human behavioral ecol-
ogy templates rooted in premises of the formal economy. Above all, these models 
were highly dependant on the ethnohistory of the Antilles and on the ethnology 
of some indigenous peoples of the South American neotropics. Such models, how-
ever, were built without any support from archaeobotanical data that would allow 
us to corroborate or reject their main premises. 

 In this chapter, I discuss archaeobotanical data retrieved during the last 
decade, which contradicts the main premises of the “meta-theory.” The synthetic 
exposition of new phytocultural scenarios proposed here is intended to stimulate 
new interpretive models and research on the paleoethnobotany of the Antilles. 
Two central issues will be addressed: (1) plant production and dispersals during 
the pre-Arawak era, and (2) the use of burenes for the processing and cooking of a 
broad suite of useful plants in later agroeconomies of the region in which manioc 
probably played a secondary role.  
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later migratory events to the Antilles). Plant dispersals along with human migra-
tions can be interpreted as the transference of routinized daily practices (Bourdieu 
1977), or the continuous presence of past cumulative experiences in new places (De 
Certeau 1984) for alleviating uncertainty (or increase predictability) and ensure 
comfort while trying to provide a preferred, previously constructed diet (Berman 
and Pearsall 2008; Pag á n-Jim é nez 2007; see also Petersen 1997). 

 But what data do we have in the Antilles to support such possible explanatory 
model for the earliest human transference of exogenous plants and what happened 
after? Puerto Rico has revealed a clear picture regarding these matters for its earliest 
phases of human occupation. Paleoecological studies carried out on the northern 
coast of Puerto Rico indicated a significant increase in fires (i.e., charcoal particu-
late), which began between 5500 and 3800 cal  b.p.  near the Laguna Tortuguero, 
possibly as the result of anthropogenic activities (Burney, Burney, and MacPhee 
1994). Human groups in and around Angostura site in northern Puerto Rico were 
possibly exploiting resources in the area from around 6900 cal  b.p. , eventually 
settling Angostura between 4400 and 3800 cal  b.p.  (Pag á n-Jim é nez 2009a). These 
and/or other related groups are likely responsible for the changes observed in the 
paleo-fire sequences due to the possible development of slash and burn agricul-
tural systems (Rodr í guez Ramos and Pag á n-Jim é nez 2006; Figure 27.1). Likewise, 
on Vieques island (Sara et al. 2003) charcoal particulates increased drastically by 
around 2840 cal  b.p.  suggesting that pre-Arawak peoples were modifying substan-
tially their floristic environment, perhaps for plant production purposes.      

 Paleoethnobotanical research on pre-Arawak sites of the region is limited to 
the northeastern Antilles. The earliest archaeological sites in which archaeobo-
tanical data have been recovered are Maruca (4900–2700 cal  b.p. ), Puerto Ferro 
(4200–2600 cal  b.p. ) and Cueva Clara (4000–3500 cal  b.p. ) in Puerto Rico, and 

 Figure 27.1.      [Modern  conuco  (agricultural plot) of maize, manioc, and other minor crops 
performed by previous slashing and burning of the forest. Distrito La Jaiba, Puerto Plata 

Province, Dominican Republic.]  
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396 creating history

Plum Piece (3700–3600 cal  b.p. ) in Saba. For all these cases a total of 43 lithic and 
coral artifacts have consistently revealed a suite of domestic and wild plants almost 
identical to those identified in the Isthmo-Colombian region, together with a lithic 
repertoire consisting of millingstone bases and edge-ground cobbles commonly 
found in southern Central America, northwestern South America, and the Antilles 
(Pag á n-Jim é nez 2009b; Rodr í guez Ramos 2010). Different to the Panamanian case, 
the occupants of these four sites managed a whole suite of plants and lithic tech-
nology. This evidence clearly shows the early and variable presence, production 
and/or harvesting of exotic plants such as manioc, sweet potato, maize, arrow-
root, common bean, and wild crops such as arrowhead ( Sagittaria lancifolia ) and 
bijao ( Renealmia  cf.  alpinia ), adding to the autochthonous Antillean marunguey 
or  Zamia  sp. (Pag á n-Jim é nez 2011c; Pag á n-Jim é nez et al. 2005), within anthropo-
genic scenarios insistently characterized as of hunter-gatherers-fishers (Fitzpatrick 
and Keegan 2007). 

 In terms of plant processing during pre-Arawak times, the majority of the 
ancient starch grains were recovered from lithic grinding/pounding artifacts such 
as irregular, conical, multifaceted pestles and edge-ground cobbles, as well as mill-
ingstone bases of different raw materials. Other artifacts related to previous or 
subsequent stages of plant processing have not been tested extensively (e.g., shell/
lithic scrapers, possible lithic griddles, etc.). However, processing techniques of the 
various important plants suggest some interesting aspects of the possible cooking 
techniques used during these early stages of human penetration to the Antilles. 
Experimental studies of modern starch grains subjected to different types and 
degrees of processing has produced general scenarios for understanding ancient 
starch grain damaging (Henry, Hudson, and Piperno 2009; Pag á n-Jim é nez 2011a). 
Many of the starch grains recovered in the four pre-Arawak sites show clear signs 
of pressure on their surface resulting from the grinding/pounding of the plant 
source (seeds, tubers, etc.). This is the case of maize, marunguey, bean (domestic 
and wild), and sweet potato, among others. Other plant organs such as the tuberous 
stem of marunguey, the tubers of sweet potato, and seeds from bean were some-
times boiled before grinding/pounding, while in other instances seeds of maize 
were subjected to parching over a heat source. Finally maize, as well other seed and 
tuberous plants, were subjected to heavy grinding/pounding to a level that starches 
broke notably. The case of maize, in this sense, is revealing because this type of 
damage has been registered in modern maize seeds of hard endosperm that were 
subjected to grinding without previous soaking of the seeds. 

 Important differences have also been noted regarding the processing and use 
of wild plants at some of these early sites. Cueva Clara revealed starch grains of 
 Smilax coriacea  (sarsaparilla), which is a rhizomatous climbing plant pertaining 
to a genus widely used for medicinal remedies against arthritis, skin and venereal 
diseases, and fever, among others (Van Wyk and Wink 2005). Plum Piece revealed 
starches from two different plants of the Zingiberaceae family that could be used 
for either food or medicine. One of them, identified as  Renealmia  cf.  alpinia  
(bijao) on a millingstone base, allowed inferring the maceration of its rhizomes for 
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releasing its starches for food. Starch derived from the rhizomes of this genus has 
been used, along with the leaves used for wrapping, for preparing tamales in mod-
ern rural Central America (Bonta et al. 2006). The maceration of these rhizomes 
could be performed also for preparing the root to further uses such as an infusion 
or medicinal pastes. A different species of Zingiberaceae was also identified only 
to a family level, though the maceration of its rhizomes in the same millingstone 
of the  Renealmia , together with the conical pestle in which the plant was also iden-
tified, could be suggesting the processing of the rhizomes for making foodstuffs. 
Annato ( Bixa orellana ) and marunguey ( Zamia  sp.) was also recovered in the same 
conical pestle at Plum Piece. 

 These results and their respective interpretations can be placed by now in a 
network of regional interactions in the northern Antilles and in a period oscillat-
ing between ca. 4800 to 2700  b.p.  Northwestern Cuba, and probably that whole 
island, participated in this regional network as represented by the archaeobotanical 
data recently recovered in the Can í mar site ( 14 C-dated to as early as 7600 cal  b.p. ), 
Matanzas province in Cuba, which revealed a similar set of domestic and some of 
the wild plants from contexts dated between 3300 and 2800  b.p.  (Roberto Rodr í guez 
Su á rez, personal communication, 2008; Paz 2006). These new data strongly argue 
for the millenarian existence of multiple pan-Caribbean exchange networks 
built-up and maintained through time (Rodr í guez Ramos and Pag á n-Jim é nez 
2006). Important continental plants were clearly introduced from the mainland 
and later dispersed within many of the isles, while the eventual knowledge and use 
of local wild species such as  Zamia , restricted today to the Greater Antilles, were 
integrated and dispersed in some of these early regional networks. 

 The recovery of macrobotanical remains belonging to some exotic arbo-
real taxa and some grasses, such as  Portulaca  sp., in other previously studied 
pre-Arawak sites of the Antilles (Newsom and Wing 2004), suggests the develop-
ment of arboriculture and home gardens, and/or the creation of agricultural plots 
(i.e., slash and burn) whose disturbances stimulated the appearance of colonizing 
plants (Pag á n-Jim é nez 2002). The starch grain data obtained from Maruca, Puerto 
Ferro, Cueva Clara, and Plum Piece strengthens the results previously provided by 
other researchers that identified maize pollen and phytoliths in contexts dated to 
ca. 2790 and 3450 cal  b.p.  in northern Puerto Rico and the Dominican Republic, 
respectively (Newsom and Pearsall 2003; Sanoja 1989; Siegel et al. 2005). 

 Although archaeobotanical data collected up to now is not extensive enough 
to imply that these plants were the food staples, it is reasonable to conclude that 
the systematic production of some of them (with different intensities through 
time) was a fact from at least 4900  b.p.  Various production systems should be 
applied for accessing the identified plants: (a) the “horticultural” way of produc-
ing and maintaining fruit trees and some tuberous plants such as arrowroot and 
sweet potato in partially forested plots (e.g., house gardens and/or  chagras ); (b) 
the “agricultural” way of producing plants such as manioc, maize, and beans in 
totally open (deforested) plots; and (c) the “gatherer” way of managing and col-
lecting of wild plants such as marunguey, wild yam, wild bean, native ginger, 
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forest societies that originated in the tropical forest, where they supposedly devel-
oped slash and burn horticultural systems for producing manioc and other minor 
crops (Petersen 1997; Rouse 1992; Wilson 2007). According to deeply rooted beliefs, 
manioc was the staple crop for all of the agroceramic periods defined for the pre-
colonial Antilles because burenes, which appeared for the first time with these 
people, attested to the production of cassava bread. So, interpretations about 
the production of manioc and its intensification through time are grounded in 
burenes, population growth, and the generally accepted understanding that these 
artifacts are directly associated to manioc production (Rouse 1992). 

 The starch grain analysis approach applied to lithic, coral, shell, and ceramic 
assemblages from the Antilles and northeastern South America has begun to 
reveal a clear picture regarding tool function and the plants, which were processed 
or cooked with them. However, I will go mainly on the buren aspect because this is 
the main “supporting evidence” for the current phytocultural meta-theory devel-
oped in our region for characterizing all the agroeconomic societies of the islands 
as manioc horticulturists. 

 Starch residues extracted from 19 burenes geographically distributed between 
Puerto Rico, Dominican Republic, and Cuba contradict preconceived notions 
regarding the cooking of vegetal foodstuffs. Late Saladoid contexts from Puerto 
Rico (King’s Helmet and Ceiba-11 on the eastern coast and Arecibo-39 on the north 
coast), which date between 1400 to 800 cal  b.p. , revealed the processing and cook-
ing of plants such as marunguey (two species), sweet potato, maize, beans (wild 
and domestic), and arrowroot on the analyzed burenes (Pag á n-Jim é nez 2008, 
2011a, 2011b). Unfortunately, no burenes have been studied at earlier Saladoid and 
Huecoid contexts. Meillacoid contexts in the Dominican Republic (El Popi site in 
the Puerto Plata province), ascribed by relative chronology to contemporaneous 
contexts ranging between 1200 to 600  b.p. , has evidenced the use of burenes for 
processing and cooking sweet potato, maize, and beans (domestic and possibly 
wild). Finally, other contemporaneous and later Ostionoid sites and contexts, such 
as El Cabo and Edilio Cruz (1200 to 500  b.p. ) in eastern and northern Dominican 
Republic, respectively, Macambo II and Laguna de Limones (950–600  b.p. ) in east-
ern Cuba, and Ceiba-33 (700–630 cal  b.p. ) in eastern Puerto Rico, have pointed 
out the use of burenes for processing and cooking marunguey (gu á yiga in the 
Dominican Republic), sweet potato, maize, bean, arrowroot, as well as cocoyam 
and annatto in one case each. So far, starch grain analysis has demonstrated that 
the buren, previously exclusively associated with the cooking of manioc bread 
(Rouse 1992), was used for processing and cooking a broader spectrum of plants 
(Pag á n-Jim é nez 2009b). 

 It is now known that the introduction of manioc to the northern Antilles dates 
to the pre-Arawak era, based on starch grains recovered on grinding stone arti-
facts from Maruca, Puerto Ferro and Cueva Clara (Pag á n-Jim é nez 2011c). Although 
considered a staple of the diet in the precolonial Antilles and northeastern South 
America through all the agroceramic periods, the presence of manioc is extremely 
minimal in samples studied to date. Moreover, a limited number of stone grater 
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different points in time. At least some of these early human groups were develop-
ing varied strategies for producing and gathering plants by around 4900  b.p.  The 
processing and probable consumption of plants during this early stage of human 
occupation points to a pan-Caribbean exchange network of goods, ideas, and phy-
tocultural practices in view of the similarities observed between tool assemblages 
and plants among distant areas such as the Isthmo-Colombian region and the 
northern Antilles (Rodr í guez Ramos et al. this volume). 

 The later arrival of South American agroceramic groups, and their sub-
sequent evolution together with the pre-Arawak peoples that preceded them, 
and others including Barrancoid and Arauquinoid groups actively engaged in a 
pan-Caribbean exchange circuit, show that plants played an important role in the 
emergence of new local and regional identities. These peoples also dispersed a new 
tool complex for processing and cooking foodstuffs, but interestingly manioc was 
not the paramount staple crop at this time, or near the end of the precolonial era. 
Instead, a varied assemblage of important botanic resources were integrated into 
dynamic cultural scenarios from which new pictures are now revealing unique 
and sometimes contrasting botanic cultures interacting together in space and 
time. Following current paleoethnobotanical perspectives on the Antilles and 
French Guiana, it is clear that the buren has shown so far that manioc may not 
have been important prior to the Indo-Iberian period. During precolonial times, 
the northern Antilles adopted and exploited high-yield wild plants such as marun-
guey in combination with other domesticates and cultivars (Figure 27.3). Burenes 
in that region were clearly used for processing and cooking foodstuffs derived 
from a variety of plants. In fact, paleoethnobotanical information gathered to 
this date for precolonial Puerto Rico affirm that marunguey, together with maize, 
sweet potato, arrowroot, bean (wild and domestic), and yellow sapote ( Pouteria 
campechianum ) were the most ubiquitous, while manioc, achira ( Canna  sp.), yam 
(wild and domestic  Dioscorea/Rajania ), cocoyam ( Xanthosoma  sp.), and jack 
bean ( Canavalia  sp.), among others, played a secondary but consistent role in diet 
(Pag á n-Jim é nez 2011a). It is believed that something similar occurred in precolo-
nial French Guiana because maize has been registered widely over manioc in the 
studied burenes and other plant-processing artifacts perceptible suggesting some 
kind of differentiation between diverse botanic cultures or between a varied span 
of culinary identities (Pag á n-Jim é nez 2007, 2011c).      

 It is important to note that distinct from other archaeobotanical techniques, 
starch grain analysis makes possible the direct association between artifacts and 
the rich starchy plants processed, stored, or cooked with them (Pearsall et al. 
2004; Pag á n-Jim é nez 2011b). But following this, it is plausible to raise the ques-
tion that some food plants within the overall available botanical repertoire could 
remain unregistered if their starchy organs were not treated with the type of tools 
studied up to now. Hence, complementary studies based on human bone isotope 
and starch grain analysis in dental calculus could bring to light the consump-
tion of foods that were not prepared on the artifacts studied. Recent research, 
using human bone isotope analysis to reconstruct paleodiet in a broad sample of 
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270 human individuals, ranging chronologically between 1700 and 500 cal  b.p.  
in Puerto Rico (Pestle 2010, this volume), established the consistent importance 
of C 4  (e.g., maize) or CAM plants for all the studied periods and archaeological 
sites (the late Saladoid site of Punta Candelero, and the multicomponent sites of 
Paso del Indio and Tibes). This new and highly detailed study, in the general con-
text of precolonial Puerto Rico, resembles previous starch grain results obtained 
in archaeological artifacts (Pag á n-Jim é nez 2011a). Moreover, recent preliminary 
results on starch grain analysis applied to dental calculus in 30 human individu-
als of precolonial origin has shown, for the periods (ca. 2000–500  b.p. ), includ-
ing burials from Trinidad, Aruba, Guadeloupe, Saint Lucia, Saint Vincent, Saint 
Thomas, Puerto Rico, and the Dominican Republic, that maize was one of the 
most important food plants (Mickleburgh and Pag á n-Jim é nez 2012). Bone iso-
tope and dental calculus analysis have registered smooth changes and temporal 
fluctuations in the ranking of important food plants when contextual scales are 
reduced to a site, microregion, or island level of analysis. In Puerto Rico and the 
Dominican Republic, for example, starch grain analysis performed on artifacts 
has shown that maize and marunguey switched constantly the highest ranking 
position among food plants across time. 

 Maize has been commonly considered a late introduction into the precolo-
nial Antilles (Rouse 1992; Wilson 2007), or as a late high-yield plant source used 
in northeastern South America, including French Guiana (Pearsall 1994). Maize 
has also been consistently interpreted (Newsom 2006; Newsom and Wing 2004) 
as an almost exclusive food item for the indigenous elites in later periods and, in 
consequence, as a plant of minor importance for the overall precolonial diet of 
the islands in any period. Recent paleoethnobotanical data from Cuba, Bahamas, 
Hispaniola, Puerto Rico, and some of the Lesser Antilles (Berman and Pearsall 
2008; Pag á n-Jim é nez 2011a), together with recent results derived from isotope 

 Figure 27.3.      Modern small raised fields in the rural Municipality of Yabucoa, Puerto 
Rico, for producing mixing crops such as manioc, maize, bean, and yam.  
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