Cover Page

The handle http://hdl.handle.net/1887/138653 holds various files of this Leiden
University dissertation.

Author: Ciofalo, A.J.
Title: Starchy foodways: Surveying Indigenous Peoples’ culinary practices prior to the

advent of European invasions in the Greater Caribbean
Issue date: 2020-03-25


https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/138653
https://openaccess.leidenuniv.nl/handle/1887/1�

CHAPTER 6




Final Thoughts







Chapter 6 Final Thoughts

6.1 Starchy foodways prior to the advent of European invasions

Carbohydrates have been fundamental components of most diets throughout history (Larbey
2018). Certainly by the time people reached the Americas, preferences, values, and habits
surrounding different starchy foods had formed. Undeniably, the influence of sensory
characteristics has always been present when humans consume food, but they likely
differentiate between social groups (Epstein et al. 2009). As people moved into the Greater
Caribbean the ways to process plants were transported with them, such as grinding plants with
handstones (Pagan-Jiménez 2007a:48-49; Rodriguez Ramos 2005; Rodriguez Ramos 2010;

Rodriguez Ramos et al. 2013). Perhaps these culinary practices became habituated.

The starchy plant remains identified throughout this dissertation emphasize meal habituation
(Appadurai 1986:241), yet suggest some culinary practices varied between sites. The plants
used to prepare meals were chosen from a broad spectrum of possibilities. However, poisonous
plants were used at every case study site investigated. There are a few possibilities regarding
how these potentially poisonous foods were deemed edible. Small bits of the poisonous plants
could have been tasted to check for alkaloids (Hastorf 2016:24). Alternatively, watching other
animals interact with the plants and the foods produced to see if and when they were safe to
consume. This would be similar to what was done with zamia bread and fly larvae in the Greater
Antilles (when the larvae grew to a certain size it was understood the zamia poison was
neutralized) (Las Casas 1909:60). As well as watching animals (domestic Eurasian fauna) die
from drinking the water after washing grated zamia, as was done in The Bahamas during
colonial times (Gifford 1912:100). Perhaps during precolonial times, zamia and manioc and
their culinary products were fed to domesticated or managed mammals during different

processing steps to see when they were safe to eat.

Culinary identities may be united and discussed during the preparation and consumption of
commensal meals (Carr et al. 2018). In northwestern Dominican Republic, it appears
Indigenous Peoples of La Luperona and El Flaco created variations of similar meals using shells
and clay griddle kitchen tools. While the ingredients may have slightly varied between these
sites, the methods of preparing meals using bivalve shells and clay griddles were similar. Plants
may have been “pre-cooked” before being processed further. This culinary practice could have
eased further plant manipulation, or been used to modify flavors and incorporate the resulting

product into a larger recipe. Alternatively submitting a plant organ to direct fire could have been
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viewed as a way to release/exterminate other substances or entities. According to Pané et al.
(1999:26), everything was animate and many spirits were entangled with botanical foodways.
During the late precolonial period in these spaces that we now refer to as El Flaco, La Luperona,
Palmetto Junction, LN-101, and Barillas, there were nuanced differences regarding plant
ingredients at the site level and more homogenous culinary practices from regional

perspectives.

6.2 Local site culinary practices

Percentage presence or ubiquity analysis does not indicate a plants contribution to diet, but it is
a way to quantify this type of data and display potential uses of these plants while generating
inferences of access, processing, and other culinary practices. For example, due to the ubiquity
of maize and manioc recovered from the LN-101 site, it is possible the people working or living
at this site predominantly processed these starchy plants with the sampled artifacts (Figure 6.1).
However, the sample size from LN-101 was too small to indicate or suggest patterns of
intensely used plants. In contrast, from this dissertation’s larger sample size, the ubiquity
analysis of El Flaco suggested many households had access to maize and perhaps it was a

preferred or valued plant ingredient incorporated into their culinary practices (Figure 6.2).

To emphasize, yet again, clay griddles were multipurpose and not only used to prepare manioc.
From the La Luperona griddle samples the use of zamia was the most ubiquitous (Figure 6.2).
However, zamia was not recovered from the shell artifacts, which suggests zamia was prepared
a different way at La Luperona perhaps using lithic, coral, or wooden tools for this function. In
the comparison of griddle use, La Luperona was the exception for an absence of both manioc
and maize remains. Yet, from the La Luperona shell artifacts, there was starch potentially
identified as manioc. Thus, without sampling multiple types of artifacts the breadth of plant use
at these sites would not be revealed. La Luperona had sweet potato starches recovered from
shell artifacts that had signs they were processed in hot and humid cooking environments. Thus,

it seems some sweet potatoes were lightly baked before being peeled.

The Palmetto Junction assemblage demonstrated provisioning, access, and use of primarily
manioc on the sampled griddles, but there was less ubiquity of recovered manioc starch remains
on the sampled shell artifacts. The shell artifacts yielded evidence for the use of several types
of yam, which were absent from the Palmetto Junction sampled griddle assemblage. Thus, if
starchy remains are not recovered from certain types of sampled artifacts it does not mean those

plants were absent or insignificant parts of culinary practices. On the contrary, the plant remains
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ubiquitously recovered from multiple types of artifacts at one site are more likely to have been

situated within culinary practices to the point of social habitus 4.

In the Barillas site case study, there was evidence of several ways of processing plants. It is not
possible, for now, to infer economic or cultural significance of one plant over others at the site
or regional levels. For doing so at different chronological and geographical scales, the study of
many other types of artifacts or at least a larger number of samples must be considered.
Regarding foodways, it is possible to propose that culinary practices at the Barillas site prepared
multiple types of botanical foods on griddles, in ollas, and used clay plates (perhaps for serving)
(Fig. 6.3). Based upon the enzyme degraded chili pepper remains, we believe the operational
sequences involved in the preparation of salsas were practiced. The residues of chili pepper,
maize, and manioc on the same griddle may indicate the preparation of fortillas and/or breads

mixing both maize and manioc flour in combination with the addition of spicy flavors.

14 . .habitus through which the creator partakes of his community and time, and that guides and directs,
unbeknownst to him, his apparently most unique creative acts (Bourdieu 2005, 226).
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Ubiquity Analysis
LN-101 n=8

Figure 6.1
Visualized ubiquity analysis for the LN-101 site, Long Island, The Bahamas.

El Flaco La Luperona Palmetto Junction

1 2 NoStareh 45%
Shell artifacts Shell artifacts Shell artifacts

=20 =20

La Luperona Palmetto Junction

Clay griddles No Starch 40% Clay griddles
=15 n=15

Figure 6.2
Ubiquity analysis for El Flaco, La Luperona, and Palmetto Junction archaeological sites per artifact type.
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Ubiguity Analysis
Barillas n=5

Figure 6.3

Visualized ubiquity analysis for the Barillas site, Nicaragua.

6.3 Regional views of botanical culinary practices

The plant remains found on both shells and griddles in this dissertation include maize, manioc
ginger (Zingiberales), and zamia. Because these plant remains were recovered from multiple
stages in the food production process, they were likely incorporated within successful culinary
practices that were a part of mobility and exchange. These factors combined could suggest the
cultural importance of these plants to the people who transported and consistently used them.
This type of ubiquity where the plant remains are recovered from multiple artifacts and multiple

islands could suggest a scenario of botanical cultural staples.

The use of wild (or semi-managed) plants, including various geophytes, and domesticated seed
plants were consistently identified from each sites sampled artifact assemblage. The crops that
had to be cultivated by humans and were exogenous to the Greater Antilles and the Bahama
archipelago further support intense commitment to production, processing, and likely exchange
by the Indigenous Peoples at these sites. Consequently, the evidence of these plants used at the
sites in the northern Caribbean suggests they were a part of transported landscapes from other
areas brought to these islands. During the late precolonial period, there was a dynamic
engagement with poisonous plants, wild vegetation, and cultivated plants at each site studied

here in the Greater Caribbean. In addition, the sampled artifacts demonstrate the plants were
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processed using an assortment of kitchenware, some were used with hot and humid cooking

environments, and others processed plants heated in dry cooking environments (Table 6.1).

Table 6.1

Summarized findings of dissertation with interpreted culinary practices per plant type on kitchenware

zamia
= manioc
&
2
= sweet potato
<
o yam
2] cocoyam
Y beans
=
= palm
Z  chili pepper
a
maize
Zingiberales

LN-101

microlith
shell-
microlith+

shell-
microlith

Archaeological site

El Flaco

clay griddle-
shell

clay griddle-
shell

shell-

shell-
clay griddle-+

clay griddle

La Luperona

clay griddle+
shell
shell-

shell+

clay griddle+

shell

Palmetto Junction
clay griddle
shell
clay griddle-+
shell-+
shell-
shell

clay griddle-+

Interpreted culinary practice -= Humid heat damage += Dry heat damage
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Barillas

clay griddle-
clay olla

clay griddle

clay griddle-+
clay plate
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Ubiquity Analysis of Sampled Artifacts From El Flaco,
La Luperona, and Palmetto Junction

Manioc 10%

Zamia 7%
Beans 7%
Yam
5%
Sweet Potato 2%
2 Zingiberales 2%
/ Palm 1%
C

Chili 1% ocoyam 1%

Figure 6.4

Visualized ubiquity analysis for three of the investigated northern Caribbean sites.

Culinary practices have the power to completely change the taste of food. Specific tastes
delineate dishes, meals, cuisines, and sometimes group identities. Cuisines may be
conservative, in terms of the consistency and limited variation of plant types. This conservatism
could be based upon cultural memories of past meals created with specific culinary practices,
available technologies, imbedded bodily gestures, or certain ingredients. When ingredients are
used consistently, they may eventually become a reminder of personal or group identity.
Repetitively adding combinations of ingredients associated with specific culinary practices
creates regional cuisines that were constructed around specific core tastes. For example, flavors
from three of the northern Caribbean sites in this study incorporated tastes from zamia and

manioc, as well as sweet potato, beans, and maize (Table 6.1 and Figure 6.4). However, sweet

potato was not recovered from the sites located in the Bahama archipelago, which may be due

to sample size, preservation, or alternatively, the sites in the Bahama archipelago could have
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had different culinary practices and prepared sweet potato with different types of kitchenware.
This proposition is probable because sweet potato was recovered from other types of clay
vessels at Palmetto Junction (Ciofalo and Graves 2018). Likewise, maize remains were not
recovered from the sampled La Luperona artifacts, which does not mean maize was not
prepared at this site, but it was absent due to different culinary practices. Finally, because maize,
manioc, zamia, and Zingiberales remains were recovered from both shell artifacts and clay

griddles it is possible these types of plants contributed towards regional culinary identities.

From a microbotanical view, Indigenous Peoples of the northern Caribbean had access to and
used a diverse breadth of plants. The picture of culinary practices is becoming more robust and
more diverse particularly with the identifications of Zingiberaceae at El Flaco, Zingiberales at
La Luperona, and several types of yam as well as an exogenous palm at Palmetto Junction.
Palmetto Junction and LN-101 both had remains of zamia recovered and identified, which is
novel evidence for the Bahama archipelago. The meals created with these plant ingredients
were possibly imbedded in the cultural memories of Indigenous Peoples. However, the
foodways including exogenous plants at the case study sites from the insular Caribbean were
likely translocated from other areas of the Greater Caribbean. In fact there is evidence for
similar methods of preparing some of the same plants in Panama (Dickau et al. 2007; Piperno
2009), Nicaragua (Ciofalo et al. 2020a), French Guiana (Pagan-Jiménez 2012), and Venezuela
(Perry 2002a; Perry 2005). These findings contribute more evidence for the deliberate use of

plants in the Greater Caribbean and the discovery of culinary practices at the case study sites.

6.4 Reconsidering late precolonial botanical foodways

Because of the nature of archaeology, we must always rely on incomplete data sets and
snapshots of precolonial lifeways. As archaeobotanists push forward, there are revealing
pictures of human-plant interactions for nutritional sustainment. However, more than caloric
needs and simple dietary reconstructions, a foodways approach for archaeological
investigations helps expose social lives and enables discussions of economies, politics, as well

as symbolic features of meals (Dietler 1996; Dietler 2007; Hastorf 2016; Pagan-Jiménez 2013).

The findings of this dissertation contribute towards a growing database of identified starchy
plants, their quotidian and possible uses on special occasions of the past. Because there was a
focus on the ~500 years prior to the advent of European invasions, an enhanced comprehension
of time-space systematics as they relate to Greater Caribbean culinary practices during this

period has been proposed. In the case studies, we incorporated discussions including
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interpretations of cultural niches, related human-plant adaptation strategies, and transported

landscapes based upon the inferred culinary practices.

Perhaps the findings that are due primary attention include limestone microliths processed
poisonous plants, which included the first certain identification of manioc in The Bahamas
(Ciofalo et al. 2018). Clay griddles from El Flaco, La Luperona, and Palmetto Junction were
multipurpose, which included the first evidence of manioc (cassava bread) being prepared on
clay griddles in the insular Caribbean (Ciofalo et al. 2019). Shell artifacts from these three sites
were used to prepare manioc but not zamia (Ciofalo et al. 2020b). However, zamia was prepared
with a shell at the LN-101 site (Ciofalo et al. 2018). With the first attempt at analyzing starchy
residues from clay Griddles in Nicaragua we can state they and other types of clay vessels from

the Barillas site were multipurpose and used in diverse culinary practices.

6.5 Summary and implications of primary outcomes

The culinary practices in the Greater Caribbean incorporated plants, which nurtured, supported,
and enabled people to function during their daily lives and on special occasions. Not all types
of plants that were processed with shells were cooked on clay vessels, which mean there was
likely a host of other kitchenware that culinary practices entangled. Culinary practices at the
LN-101 site had a limited use of clay vessels. Preparing food without clay vessels is a practice
that has continued from pre-ceramic times in the Greater Caribbean (Boomert 2019; Pagan-
Jiménez et al. 2015; Sturtevant 1969). Similarly, the Barillas site has suggested that intensively
processed botanical meals were prepared without the use of shells, which was probably due to
the distance of the site from the coast and access to other raw materials for kitchen tools. LN-
101, El Flaco, La Luperona, and Palmetto Junction incorporated both exogenous domesticates

and endogenous wild or semi-managed plants into their culinary repertoires.

Humans are not just the sum of their genetic traits but rather integrated wholes into the groups
and areas they live within, containing suites of practices interacting with their environments
(Earle and Christenson 1980; Smith 2015). Some patterns recognized from the insular
Caribbean case studies were consistent with transporting exogenous plants into new
environments and proceeding to produce meals from those plants possibly for multiple
generations. The variations of culinary practices inferred through this dissertation presumably
relate to the level of resolution, but the data appears to suggest varied preferences and culinary
practices delimiting yam and beans, at least from these sampled griddles (Ciofalo et al. 2019).

Which is why it is essential to sample more than one type of artifact. The sampling strategy
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enabled the diversity of plants used and variations of culturally constructed niches to be

revealed.

Sampling shell, lithic, and clay artifacts and analyzing them for starch content effectively
supported the established utility of this method for providing novel insights into precolonial
culinary practices and associated foodways (Berman and Pearsall 2008; Pagan-Jiménez 2007a;
Pagan-Jiménez et al. 2015; Perry 2004; Piperno and Holst 1998). More specifically, the
application of this approach to artifacts recovered in association with earth ovens, a previously
unreported feature in The Bahamas and clay griddles, a previously unreported artifact type in
central Nicaragua produced results that suggested patterns of intensive food processing
activities at sites in the Greater Caribbean. Advantages of starch analysis include its ability to
produce direct evidence of human-plant interactions as well as the ability to recover botanical

remains from plant species that do not produce pollen and/or have few phytoliths.

The demonstration of starch preservation and recovery from limestone artifacts, underscores
the implicit argument that such artifacts are worthy of more detailed investigations because they
may reveal patterns of resource procurement. This was likely a local adaptation to the absence
of high quality lithic materials in addition to possibly unique botanical culinary practices of the
Bahama archipelago. The identifications of maize recovered from several types of artifacts
throughout the case studies contribute additional lines of evidence supporting other recent
studies (Chinique de Armas et al. 2015; Corteletti et al. 2015; Morell-Hart et al. 2019; Pagan-
Jiménez et al. 2015), which suggests many precolonial households had access to maize in the

Greater Caribbean.

Each case study produced evidence for physical changes of starches represented by damage
caused from particular scenarios of culinary practices. These findings combined with the
presence of earth ovens in The Bahamas and clay griddles in central Nicaragua offer views of
culinary practices that were previously unknown at those sites (Ciofalo et al. 2020a; Ciofalo et
al. 2018). Overall, this contributes to richer understandings of Greater Caribbean foodways by
moving beyond early European writings, which distort the relative importance of certain staple
crops over others and clearly failed to capture the diversity of plants and culinary practices used
amongst precolonial communities in these areas. Reconstructions of Caribbean foodways have
been pushed beyond relying upon ethnographic analogies and ethnohistorical written sources
(Laffoon et al. 2016; Mickleburgh et al. 2019; Mickleburgh and Pagan-Jiménez 2012; Pagan-

Jiménez 2007a; Pagan-Jiménez et al. 2005; Pagan-Jiménez et al. 2015). This must continue to

206



Final Thoughts

be the way forward because there are lost, forgotten, or changed culinary practices for which
an archaeobotanical approach to their reconstructions provides substantial insights based upon

empirical evidence (Pagan-Jiménez et al. 2016; Pearsall 2018; Piperno 1998a).

The starchy shell residue analyses reported direct evidence for a diversity of plants processed
with bivalve shell artifacts from four archaeological sites in the Caribbean (Ciofalo et al. 2018;
Ciofalo et al. 2020b). The main points of those case studies included: 1) bivalve shell artifacts
in the Caribbean were previously assumed to have been used almost exclusively to process
manioc, while the results demonstrated many starchy plants were processed; 2) use-wear (wear
trace) and lack of use-wear on shell artifacts are not always reliable indicators of plant
processing, and therefore an interdisciplinary approaches should be used; 3) worldwide, shell
artifacts should receive more attention from residue analysts seeking to investigate ancient

foodways (Ciofalo et al. 2020b).

6.6 Limitations

A primary concern for archaeobotanical investigations is always organic preservation,
especially in the tropics (Babot 1996). For example, preservation conditions may inhibit the
recovery of macrobotanical remains and the recovery of plant microfossils—pollen, phytoliths,
or starch—from sediments, cooking vessels, or other kitchenware artifacts. In conjunction with
the issue of preservation is the general lack of reports on failed microbotanical recoveries
(Hernandez 2015). Because of the limited amount of reported failures, the causes of failures
have not been properly assessed. Additional studies that report success and failure to recover
starch associated with starch preservation, extraction methods, including artifact contexts are
needed to increase comprehension of ideal starch recovery parameters. The inability to recover
starch remains could be a true representation that the artifact never contacted starchy plant
matter (evidence of absence), or possibly an indication that during artifact use and post
depositional processes microfossils were removed or destroyed (absence of evidence).
Furthermore, other plants without diagnostic microbotanical remains, with few starches
produced, such as squash (Cucurbita spp.), pineapple (Ananas comosus L.), fruit trees in the
sapodilla family (Sapotaceae) (Newsom and Wing 2004), could be undetected but still have
been a part of foodways. In addition, there was an absence of use-wear analysis in this
dissertation, which has the possibility to complement and bolster results related to the lithic and

shell artifacts (Barton et al. 1998; Breukel 2019; Lammers-Keijsers 2007; Walker 1980).
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For some scholars, a reason for caution with starch analysis is that starch taphonomy is not well
understood (Barton and Matthews 2006; Barton and Torrence 2015; Delwen 2006; Henry et al.
2011; Louderback et al. 2015). However, archaeologists are teaming up with chemists, soil
scientists, and cell toxicologists to improve our understanding of post depositional factors
affecting starch taphonomy (Barton 2009; Barton and Matthews 2006; Hutschenreuther et al.
2017; Zavareze and Dias 2011). There are many taphonomic issues that starch researchers must
approach and question. To address these issues a combination of proxies from other research
fields, including soil chemistry, chemical biology, food science, and ancient starch research
should be consulted. An issue with artifact deposition and starch recovery is that so many
factors play a role in taphonomic preservation, such as the type or combination of plants
processed with the artifact (Hutschenreuther et al. 2017), microcontexts of artifact deposition,
soil moisture fluctuations, soil texture, pH (Haslam 2004), bacteria, fungal, and enzyme varied
environments (Barton 2009). It is impossible to recreate the specific archaeological contexts for
experimental analysis. However, experiments have provided information on which
postdepositional processes affect starch recovery, such as excavation, curation, and lab

procedures (Henry 2015; Mercader et al. 2018).

Another limitation includes the acknowledgement that extinct plant species may be represented
in the archaeobotanical record but not able to be added to the reference collection (Appendix)
and thus become unidentified (Newsom 2008). However, the only case study with a statistically
significant proportion of unidentified starches (40%) was from Chapter 2- Late precolonial
culinary practices: Starch analysis on griddles from the northern Caribbean, thus it is likely this
limitation has been marginalized (Ciofalo et al. 2019). The success of starch analyses is greatly
influenced by reference collections, excavation procedures, the contexts of recovered artifacts,
and methods for starch extraction because they all may affect recovery, identification, and
interpretations. Despite admitted limitations, all samples processed for starch analysis have
been retained for preservation and future microbotanical, aDNA, or unconceived analyses. An
ideal interdisciplinary research design focused on core archaeobotanical questions should
include several analytical techniques for recovering data with a robust representation of the
botanical spectra includes analyses of macrobotanical, microbotanical (pollen, phytolith, and
starch), aDNA, and chemical (Henderson et al. 2007; Mann et al. 2018; Pearsall 2015; Pestle
and Laffoon 2018; Piperno and Holst 1998; Santiago-Rodriguez et al. 2013; Ziesemer et al.

2015). This dissertation would have benefitted from further integration into an interdisciplinary
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research design from the beginning, but due to multiple factors including timing, schedules, and

funding it was not possible for each case study to have the same interdisciplinary design.

6.7 Future research

Discussions with colleagues at the Faculty of Archaeology and above all Dr. Jaime Pagan-
Jiménez, have led to several concrete ideas on how to advance the field of archaeobotanical
investigation. Future research goals include expanding research geographically (global tropical
archaeobotany), diachronically (early colonial archaeobotany), and methodologically, by
investing more effort into integrating macrobotanical, other microbotanical analyses, and more
experimental archaeology. This expansion of research will also help integration into

interdisciplinary research projects.

Certain types of artifacts from the Greater Caribbean region, such as flaked lithics, lithic
griddles, and coral artifacts have not been extensively sampled and analyzed for starch content.
It is these types of artifacts that should be further investigated, which would generate a more
robust picture of precolonial foodways in the Greater Caribbean. These future investigations
would be particularly suitable in the Bahama archipelago, which is notorious for limited
geological resources for tool making and an abundance of coral artifacts recovered from
archaeological sites (Keegan 1997 45,55,59). Furthermore, coral artifacts possibly used as
abraders are commonly recovered from Ceramic Age archaeological contexts throughout the
Caribbean. It would also be insightful to spot sample or divide samples taken from shell artifacts

to increase the disciplines comprehension of where starch preserves on shell tools.

The study of archaecobotanical remains recovered from dental calculus persists as a key area for
expounding a new research line. Previous studies of starch residues from dental calculus
remains were compelling but some of them lacked sophisticated interpretations of cultural
practices (Boyadjian et al. 2007; Hardy et al. 2009; Li et al. 2010; Power et al. 2018; Power et
al. 2015; Tao et al. 2015), which is certainly possible from more in depth studies, analysis, and
experiments to better understand compound processing starch damage patterns (Johnson and
Marston 2020; Li et al. 2020; Liu et al. 2015; Mickleburgh and Pagan-Jiménez 2012; Piperno
and Dillehay 2008; Valamoti et al. 2008; Wesolowski et al. 2010). It would be ideal to continue
along this path of interpretations using a data set generated from human dental calculus remains
because starch recovered from dental calculus had a more intimate and thus direct correlation

to the persons recovered human remains.
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Because foodways is an immense investigation approach containing a plethora of research
topics, an overarching project of human-plant interactions would need a multifaceted research
design to integrate key analytical techniques. First, identify the human remains with the greatest
number of separate dental calculus deposits and sample each tooth for starch and phytolith
remains, which has the possibility to effectively determine how representative each tooth’s
dental calculus was of the assemblage of preserved microbotanical remains. This procedure is
novel and vital for advancing microbotanical interpretations. Second, from a statistically
significant amount (30%) of burials sample dental calculus for starch, phytolith, as well as
dental enamel for analysis of carbon (8'*Cen) isotope values, and aDNA remains (Henry et al.
2011; Henry and Pipemo 2008; Mickleburgh et al. 2019; Modi et al. 2020; Nieves-Colon et al.
2015; Power et al. 2018; Roberts et al. 2018). These sampling and analysis strategies are
reflexive enough to be effectively applied to multiple regions and periods with archaeologically

recovered human remains.

Through other archaeological, paleoethnobotanical, and ecological techniques evidence of past
anthropogenic environmental modifications can be recovered. Sediment cores should be
targeted both within and outside settlement areas to generate temporal resolution of multi-proxy
analyses. The cores may be sampled and analyzed for phytolith, pollen, and macrofossil remains
as well as possibly aDNA (Crowther et al. 2018; Faegri et al. 1989; Gugerli et al. 2013; Piperno
et al. 2009; Watson et al. 2013). The results can reveal human-plant management activities in
various degrees, such as intentional dispersal of agroeconomic taxa, intentional vegetative
environmental destruction, and other anthropogenic effects on their environments (Castilla-
Beltran et al. 2018; Hooghiemstra et al. 2018; Siegel et al. 2015). Phytolith analysis of these
cores can also determine the types of vegetation that existed before human arrival (McMichael
et al. 2012; Pearsall 2002). The ability of these integrated research methodologies enables
comprehension of cultural and natural botanical landscape modifications (Bush et al. 1989;
McMichael et al. 2015; Pagan-Jiménez et al. 2020; Parducci et al. 2015; Pearsall et al. 2016).
Archaeological data should be compared with contemporary anthropological data from the
study regions, which can provide a more complete picture regarding how landscapes were and
are managed by ancient and modern societies (Jean 2019). Finally, conceptions concerning
what extent anthropogenic modifications changed ecologies may be created. The datasets from
these analyses and subsequent interpretations will improve research methodologies, create a
more refined understanding of ancient lifeways, and provide inferences regarding human-plant

interactions.
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6.8 Final remarks

This dissertation has painted a dynamically diverse picture of Indigenous Caribbean Peoples’
culinary practices. The results provided significant insights into culturally constructed niches
of the case study areas that involved clay vessels, limestone artifacts, and bivalve shells. There
were discussions of human-plant adaptation strategies that involved exogenous plant
translocations. Each chapter helped demonstrate that culinary practices from these case study

sites incorporated poisonous and non-poisonous plant manipulation to produce edible meals.

6.8.1 Proposed phytocultural organization

A combined phytocultural system can be proposed for the case study sites that had recovered
remains of manioc, sweet potato, beans, chili peppers, yams, and maize. At some time, these
plants were transported to the Greater Antilles and the Bahama archipelago for:

1) The development of house gardens “conucos”, which produced maize, beans, possibly
together with manioc and other fruity or spicy plants such as chili pepper. It was these gardens
where experimentation and cultural acceptance of exotic plants conceivably occurred they were
integrated as significant culinary sources (Boivin et al. 2012).

2) The use of open plots for the production of maize and manioc, which are efficient in sunny
areas.

3) Tropical dry forest management for the procurement or management of zamia and yam.

4) In addition, the use of clay vessels, limestone tools, and shell kitchen tools for the production
of a diverse array of plant-based meals. Interpretations also offer further explanations regarding
how cultural niches were constructed i.e. how and which plants were prepared with the kitchen
technology to reproduce successful culinary practices that offered modes of stability in dynamic

environments.

Earlier preconceptions viewed microliths as associated with manioc processing in the Greater
Caribbean (DeBoer 1975; Lathrap 1970; Roosevelt 1980:235), clay griddles as exclusively
entangled with the production of manioc flatbread in the insular Caribbean (DeBoer 1975;
Rouse 1992; Wilson 2007), and clay griddles as exclusive producers of maize tortillas in
Nicaragua (McCafferty 2011). Yet, these supposed “manioc-only” artifacts have consistently
had multiple plants identified from their microbotanical remains, but usually an absence of
manioc starch residue (Berman and Pearsall 2008; Pagan-Jiménez 2008; Pagan-Jiménez 2009;
Pagan-Jiménez 2013; Perry 2002a; Perry 2005; Rodriguez Suarez and Pagén-Jiménez 2008).
However, during this research, manioc starch grains were recovered from eight out of 47
sampled griddles. Regarding clay griddles from the Greater Caribbean region, the new total is
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now 13 out of 82 that were used to process manioc (Bel et al. 2013; Ciofalo et al. 2020a; Ciofalo
etal. 2019; Hellemons 2018; McKey et al. 2010; Pagan-Jiménez in Oliver 2014; Pagan-Jiménez
in Ulloa Hung 2014:115,138; Pagan-Jiménez 2008; Pagan-Jiménez 2009; Pagan-Jiménez
2011a; Pagan-Jiménez 2011b; Pagan-Jiménez 2012; Rodriguez Suarez and Pagan-Jiménez
2008). The survey from this dissertation also identified manioc from four shell artifacts that
brings the total to four out of 63 shell artifacts sampled, analyzed, and reported for starch
content from the insular Caribbean (Ciofalo et al. 2018; Ciofalo et al. 2020b; Pagan-Jiménez
2007b). While previous assumptions considered manioc a staple cultigen (Rouse 1992:12, 84,
133; Wilson 2007:83, 109, 160), starch investigations could not support this idea and instead
demonstrated broad-spectrum plant use in the Greater Caribbean (Mickleburgh and Pagan-
Jiménez 2012; Pagan-Jiménez 2007a; Pagan-Jiménez et al. 2015; Perry 2005). We must
remember that starch analysis helps us interpret “cultural” staple plants (i.e. plants preferred,

targeted, or used ubiquitously) regardless of their presumed dietary contributions.

The remains of plant complexes recovered from the case study sites in the northern Caribbean
suggest vibrant culinary practices were carried out for centuries emanating from human-plant
interactions that likely originated in other areas of the Greater Caribbean (Isendahl 2011;
McKey et al. 2010; Oliver 2001; Pagan-Jiménez in Oliver 2014; Pagan-Jiménez et al. 2015;
Piperno 1998b). The recovered starch remains from Nicaragua also evince that a diverse plant
complex and dynamic culinary practices were used that involved at least clay griddles, ollas,
and plates to prepare plants in both humid and dry cooking environments. This study has
invalidated the preconception that griddles were tools used exclusively for the production of
maize tortillas in pre-Hispanic Central America, thereby nuancing culinary practices in this

region (Ciofalo et al. 2020a).

The information generated from these case studies argues for a continued comprehensive
application of starch research, particularly in research areas with limited organic preservation.
The identified remains of a diversity of cultigens that were exogenous to the case study areas
was generally consistent with previous findings and interpretations of transported landscapes,
signifying access, procurement, management, and other culinary practices that involved plants
which were transported to the case study areas (Berman and Pearsall 2008; Dickau 1999; Pagan-
Jiménez 2013; Pagan-Jiménez et al. 2019; Rodriguez Ramos et al. 2013). Diverse starchy meals
were prepared at the five case study sites. The more sites investigated and artifacts analyzed,
the greater the possibilities are for revealing evidence of diverse and dynamic culinary practices.
These culinary practices were rooted in the deep history of the Greater Caribbean (Dickau 2005;
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Pagan-Jiménez et al. 2015; Pearsall 2006; Perry 2002b; Piperno and Holst 1998). This
dissertation has enriched our understandings of Indigenous Caribbean Peoples’ foodways
during the late precolonial period by contributing to the discoveries of culinary practices at
these sites, which helped illustrate a picture of phytocultural complexes that were framed by
elements of culinary identities. Hopefully, it was conveyed how identifying culinary practices
has the potential to reveal one of the most vital junctures ever produced by a cultural niche —
the humanization and literal devouring of the botanical landscape. This discussion does not
include the final words on surveying starchy foodways in the Greater Caribbean, research will
continue. However, the reconstructed starchy culinary practices may be reflected upon,

celebrated, and enjoyed.
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