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ABSTRACT

The Muisca people of the Eastern Cordillera of Colombia had an exceptionally complex
diet, whichis the result of specific subsistence strategies, environmental advantages, and social
restrictions. The distinct varieties of microclimatesused by the shaelevations in this part of
the Andes, allows for a great biodiversity of plants and animals that was accessible to the native
population. The crops of domesticated and adopted plants of the Muisca include a wide variety
of tubers, cereals, fruits, anebles thaiare described in detail in thilsesis TheMuiscaused an
agricultural method known as microverticality where the different thermic floors are utilized to
grow an impressive variety of species at various elevations and climates. This group also
domesticated the guinea papntrolled deer populations and possibly practjgiseulture,
patterns that are also described in this.t8®me of the foods of the Mgis were restricted to
specific social groupsuch as the consumption of deer and maize by the chiefly classes and the
consumption of roots and teks by the lower clashence the complexity of their dietary
practices.

The utensils utilized in the preparation and processing of faadading ceranics and
stone tools were onad extreme importance in the evolution of the Muisca anetform an
important part of this research as well as the culinary methods that are described in the Spanish
chronicles and by contemporary experts. The majoritpad fproducts utilized by the Muisca in
antiquity are still part ofhediet of contemporary Colombians and the current uses of these foods
can allow us to understand how these products were used by tidslprebian society. On the
other hand, knowledgd the practices used by the Muisca can facilitate the preservation of these
foods in the modern diet and avoid the introduction and replacement of these foods by non

native productswhich can be less nutritious.
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CHAPTER ONE: INTRODUCTION

The Muisca people of the East&Zordillera of ColombiaKigure ) had an exceptionally
complex diet which is the result of specific subsistence strategies, environataatagesand
socialrestrictions Thedistinct varietieof microclimatescaused by the sharp elevationghis
part of theAndes allows for a great biodiversity of plants and animiat wasaccessible to the
native populationThe Muiscautilized morethan40 of thesespeciesthroughouther territory
and the adjacent regiofr sustenancerhese products have badentifiedthrough extensive
multidisciplinary researctirable 1}. Another essential product of tMuisca dietwas salt. This
mineral, found in the minesf Zipaquira and Nemocon in Muisca territpwas highly desired
and traded within the region and the adjacent territories for items not locally protherety
increasing the access to other varieties of food. Neverththessluisca diet was limitedytthe
variety of foods they had access to and by the social processes that developed into restrictive
dietary practices imposed by the elite.

This dietary stratification is most evident in the consumption of corn and animal protein,
especially deer, whictvas restricted to the chiefly classes except during feast®ther
celebrationsvhenthe entire social strata had access to these foods. The majority of food
products used by the Muisca before the Spanish conquest is still very much a part of the modern
Colombian diet and in some ways remain restricted to specific social ¢classdsbe
explained in this thesi©ur understanding of the modern uses of these products can facilitate our

interpretation of the archaeological data. The purpose of tléandsis to establish a

! The earliest presence of plant domestication in the Muisca plateau comes from the site of Aguazuque where
remains of domesticated varietigisCurcubita pepdcalabazd andOxalis tuberosdibias) dating to 3850+85 BP
where recovered (Correal, 1990:261).



reconstruction of the Muisca diet and to identify products used for food by this society through
the analysis of the archaeological data, ethnohistory, ethna@aodyethnobotany of this region in

the Colombian Andes.



Figurel: Chiefdoms of the Northern Andes. Darkerplearea showthe Muisca territory at the
time of the Conquestr{apcourtesyof the Instituto Geografico Agustin CodaBogota,
Colombia Appendix A



Dietary analysis is fundamental tool used by anthropologists in order to understand the
cultural developments of New World societies. The study of what people eat and how they
obtain their food lends insight into behavioral aodtural practices (Tykot 2006Differences
between the diets of specific human groups are the direct result of different subsistence
strategies, environmental consttajrand cultural constructs. These shaping factors are evident
whena society evolves from a huriend-gatherer society into an agultural society (Johnson
and Earle 2000 The maj or subsistence event wnderl yi n
domesticated food sSuupcphl yfdoc u(lFtruireadl 1d9e6v7e:|l olplnbe)n.t s
stratification, which in turn | eads ine¢to a pr
al. 1984:298).The preferential and restrictive diets are established to mantain boundaries and
socialcmt rol i n the form of Asanctions, rewards,
lead or confine within stated channels the behavior of diliEreed 1967: 10)This change is
often the result of dietary differences within and between cultural grang can be measured as
a correlation between diet and social stratification. For instance, Ambrose, Buikstra and Kruger
(2003) have demonstrated how a preferential diet of the Mississippian culture in Cahokia, Illinois
is correlated to status and gendgferencesChase and Chase (2001) have showed that the
Maya elite living in the palaces of Caracol ate a distinct diet high in both maize and animal
protein.By identifying the differential dietary practices of a cultural graus possible to
undersand important factorsinhe devel opment of a groupds soci
Reconstructing the diet of a human society is a complex presgsscially for
archaeologists who lack the ability to see these practiceh@irst and must rely on ritiple
interdisciplinary methods to successfully identify lost dietary practices. New World

archaeologists trying to reconstruct ancient diets have reliedvarniety of datathe analysis of



human food remaingindtools to process foods; the iconogragifiyartifacts depicting food,;

pollen analysis; phytoliths; coprolites; dental wear patterns; and, most recently, chemical
analysis of human and animal boeech as stable isotope analysis and starch recognition
(Ambroseet al.2003; Correal 1983; CdenasArroyo 1993, 1995, 2002; Pradilé al. 2005;

Chase and Chase 2001; Dupras 2001; Emery 2000). Processual archaeologists have also relied
on ethnographic studies and colonial European chronicles to makecalosal comparisons

between the diet of paghd modern societies. New World archaeologists also consult
ethnobotany studies, which are an important source of biological data of the plants used by a
given societ.

Archaeologists trying to reconstruct the diet of ancient cultures in the Americas
commonly focus on the areas where the most advanced complex societies in the New World
occurred: Mesamerica (Emery 2000, 2003; Teeter and Cl28€#!); the Peruvian and Bolivian
Andes (Ambroset d. 2003); and the Mississippi valley (Finucaetel 2006.) Hbwever, hese
studies often ignorareas of primary plant domesticatidge the Amazon basin (Walker 2011)
and the Colombian Andes (Dolmatoff 196%his misbalance of archaeological research has led
to the misconception that all the social processesrbtivated the domestication of plant and
animal spe@sdeveloped in the mentioned geographical areas and spread to the rest of the
continent such as was the case with co@me of these forgotten regions is the country of
Colombia, the entrance to thel#h American continer{tavallée 1995)Recent archaeological
interpretations demonstrated that the domestication of New World species are not only the result
of the diffusion of cultural practices from large cultural centers, but are also the result of

independent temporal and spatial developments (Lathrap 1973, 1975). Colombia is probably one

2 Ethnobotany is the scientific study of the relation between plants and humans.
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of the regions where the independent domestication of certain plants and animals occurred, as

well as the region where Mesoamerican domesticated crops were dipseadby South
AmericangCardenasArroyo 2002). Recentrdhropological studies in Colombia are changing

our perspective ahe cultural processes thatlleo the independent domestication and adoption

of food products that were ignored in the paststased by (arguably) the most important

Colombian anthropologist Reichel Dolmat¢f®65:15) A The study of Col ombi
has been overshadowed by the splendor of the ancient civilizations of Mesaaametithe

Cent r al anAsue airsentlyding addressed.

The nonconformity expressed by Reichel Dolmatoff is understandable since some of the
earliest pottery in the continent (3000 B.C.) was found in Colombia (Reichel Dolmatoff 1965:
54), as well as some of the earliest evidence of corn agrie (4000 to 3000 B.C.) (Cardenas
Arroyo 2002:14; Tykot 2006; Brat al.1987:445). In Colombia the earliest and some of the
most advanced complex societies in South America developed (Carneiro 2000; Drennan 1991),
and goldsmith technology reachedptsak (Reichel Dolmatoff 2005naking this region
particularly influential in South America. Studies defining the diet of indigenous societies in
Colombia are important as there is evidence of independent domestication or early adoption of
food products sth as cornf{ea maiy, yuca(Manihot esculenfa(Reichel Dolmatoff 196562),
thearracacha(Arracacia xanthorrhiza (Sauer 1950), and the guinea ptayia porcellu¥
(ljzereet 1978CardenasArroyo 2002). Understanding the dietary prees of early Colmbian
societies will give us a more accurate representation of how agriculture wasdpstchly
South American huntefgndgatherersand how human groups developed into the stratified

complex societies that the Spanish encountered during the conquest.



One of these advanced human societies of great importance encountered by the
conquistadors in Colombia was the MufscEhe Muisca were part of the Chibchan language
group, consisting of five irependent chiefdom&igure 2) who shared a unified cultuidne
Muisca inhabited the plateau in the Eastern Cordillera of the Andes, where the modern cities of
Bogot8 and Tunja exist today (Figure 1). AThe
reconstructed on t he basiostoverfabotit B2e000cstuare ni cl er s
kil omet er s 0 19)KThe Mulsda populafiod B8 estimated to have surpassed 500,000
people during the Spanish conquest (Reichel Dolmatoff&®82. Radiocarbon dating supports
a Muiscapresence in this region froAD 1000 +£ 200 p to the Spanish conquest (ca AD
1600 06 s )1986)Taivrbgon is a fertile highland basin packed with resources and
biodiversity that the Muisca exploited to its fullest potential. Some of these resources:iaclude
variety of fruitsand edible plants such as: sweet potato, beans, peanuts, squasithian,
yucg potatoesarracachg quinoa peppers,oca, cubiosanimals such as guinea pig and deer;
mineral resourcesike saltused for consumption and traderd emeralds, stones that were also

traded.

% For a comprehensive description of Muisca culture énBhglish language see Kurella (1998).
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Figure2: Map showing the domain of the Muisca before the conquest. Segmented lines show the
limits of each of the five Muisca chiefdoms. Map created by the author from information in
Rojas (1977).



Overall Aims and General Questions

Three main questions aaeldressd in this research. (¥}hat did the Muisca people eat
and howdid they obtain their food? (2yhat methodologies can be used to reconstruditts
of the Muisca people(3) Did this complex chiefdom have a restrictive diet for lower social
classes andf so, what werethe restrictions of this diet® order to answer these questions |
analyzed the archaeological evidence, the ethnohistory, ethnographic studiesedmibbotany
of the territory once inhabited by the Muisca, that today indtlteemodern cities of Bogota and
Tunja, Colombia. Although data relatingtteed et o f @mciend sodeties éres scarce
(CardenasArroyo 2002:13), there are some studidsat have used a variety of archaeological
methods to interpret the ancient dietary practices of the Muisca and other indigenous groups
affiliated with this societyThe Spanish chronicles describe some of the cultural practices of the
Muisca and are a vadible asset to our understanding of this group and its dietary practices.
There are also a variety of studies that use the ethnographic method to interpret the diet of
modern societies (ethnobotarkyatstill use some of the same food products the Muised u
before and during the conquedemonstratingpow such products were used by ttiasnplex
PreColumbian society.

The Muisca diet was very complex because the stepped elevations in the portions of the
Andes that the Muisca inhabited creates variousauiicnates that result in a great diversity of
plants and animals. The availability of the microclimates that ranged from sea level to elevations
greater than 4,000 m. allowed the Muisca to exploit and domestigaedatavariety of plants and
animals f©®i mncient times Col ombiads mountain val
microclimates, have been an ideal laboratory for plant and aninmeédot i cat i ono ( Rei ¢

Dolmatoff 1965:18). The purpose of this research is to develop an accurate reconstruction of the



Muisca diet and its effects on the distinct social classes of this group that led to the formation of
a preferential diet for the elite and dietary restrictifmmghe lower social classes.|satry to
identify and describe thedoods used by the Mwa thatare still utilized as part of the modern

Colombian dietespeciallywhere social divisions in access to specific foods are visible today.
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CHAPTER TWO: REVIEW OF THE LITERATURE

There is a lack of archaeological, ethnographic,ethdobotanical research that focuses
on the dietary practices of the Muisca and modern Colambrathe English languageh&

majority of the following sources described here were written in Spanish.

Archaeology

The Muisca sites known in Colombia as@ércado de Loéltos Santuarios and La Muela
North of the modern city of Tunj@rigure 3) were used as the basis of the archaeological
evidence for this project. These sitesreexcavated by a group of archaeologists from the
Universidad Pedagogica y Tagdgica & Colombia (UPTC) in Tunja between 1986 and 1995.
There were selected here becaustheir significance for the Muisca and the fact that there is an
impressive preservation of human bone, animal pame plant material (rare for Colombia), as
well as a high number of utilitarian artifacts relateddod production and consumptiaall ideal
elements for a dietary reconstruction projecte Tigjority of the information about the
excavations and research from these sites are still unpublishédtisamdormation was acquired
mainly from unpublished reports on the excavations performed by the UPTC at these sites and
one published article (Pradil&s al 2005).Stone toolsand ceramic artifacts from tfi€eramic
Deposib at theMuseo del Oravere dso analyzed in order to understand the processing and
forms of consumption of fats by the Muisca. Information abdhese artifactdocated at the
fiCeramic Depositat theMuseo del Orphas not been published. Special permits were required
to access iB collection and collaboration with the staff at Maseo del Oravas essential to
facilitate the analysis of this material.
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£ Excavations

1 Rescue archaeology

El Estaklo

Figure3: General map of the archaeological sites of Los Altos Santuarios and La Muela UPTC.
(Based on information biyradillaetal. 2009.

TheLos Altos Santuarios and La Muela sites contain more than 55 human burials that
range from highly complex to very simfllsome containing food offerings. Bita, Villate and
Ortiz (2005)studied the dental wear patterns of individuals fourthéomplex burials versus
dental patterns of individuatsccuringin simple burials and found great differencasggestve
of a difference in the diet of specific social clas§esavations in Tuja, resulted in the
recovery of a large amount of artifacts used for processing food that still contain food remains

and include: potterystone toolgutting tools; manos and nages; and arrow points.

“ Simple burials are considered those without any ritual offerings. Complex burials are referred to those with
elaborate ritual offerings that include pottery vessels, gold ornaments, stone offerings, shell, mtrelélaborate
or numerous the offerings the more complex the burial.
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Excavationst La Muela,resulted in the recovery skeds of various plants, animal bones, and
carbonized cornin Los Altos Santuarios and La Muela archaeologists have recovered more than
3,500 faunal bones representing at least 14 species of mammals and 7 species of birds, the
majority showing evidnce of human caoumption (Table 2 There is also evidence in La Muela
of a large number of domesticatgldnt species that include corn, potatoes, beartsa variety
of unidentified species. The material analyzed atMbseo del Oralso includes utilarian
stone toolsind ceramic artifacts utilized in the processing, senpand consumption of food
products.

The most comprehensive archaeological research on the Muisca diet and the diet of
earlier inhabitants in this region is the work of Felipe @aesArroyo (1993, 199, 2002,
2005).His research focuses on the use of Carbon and Nitrogen stable isotope analysis on human
bone and dentalear patterns of ancient huni@ndgatherers and agricultural populations that
inhabited the Bogota Sabana. Thesearch shows a chemical difference in the diet of early
Paleolndian populations and later Muisca populations in the Bogota Sabana as well as the
differences between the diet of individuals in terms of corn consumption and intake of animal
protein (CardeasArroyo 1993, 2002). This author has also identified the consumption of plants
by the Muisca such as: quindahienopodium quingaibias (Oxalis tuberosg arracacha
(Arracacia xanthorriz beans; potatojucg calabaza(Cucurbita pepyy sweet potatolpomea
batatg; Totumo Crescentia cujefe and the consumption of mammals suh guinea pig and
deer This research has been crucial for our understanding of the Muisca culture and their dietary
practices; however, it focuses mainly on the stable igategults of Paletndian and pre

Muisca diets and is not a comprehensive dietary reconstruction of the Muisca foods.
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Jose Rozo Gauta has also greatly contributed to our understafdiegMuisca diet
(1998). Hs bookAlimentacion y Medicina entre IdduiscasRozo describes not only products,
butalsomethods of preparation and consumption of food products. Rozoaidacted
linguistic research othe terminology used by the Muisca when referring to food products,
methods of preparnain, and the act afdating Reichel Dolmatoff (1965) has suggested that the
Muisca grew at least two types of potatoes, quinbaco, oca topinambur andcubios Doris
Kurella (1998) describes Muisca society and posits the existence of a restrictipeafiesing
thatthe consumpon of deemwas restricted to the chiefly class.

Other authors including Henderson and Ostler (2005), VillanzexthVillamarin(1975),
Glassner (1970), Hay (1953), and Langebaek (1994gve also described important theories
and products othie Muisca diet. Herrera (2005) has conducted pollen analysis of the site
Buritica-200 inhabited by the Tayromhiefdom it was culturally similar to the Muisand in an
area where the Muisca shared some of the $aotkproducts. Boada and Berrio (2006)
conducted pollen analysis of the Muisca sites of Guaymaral and Filomena in Suba, Colombia
and identified a great variety of eatable species of plants at these sites. Bray, Herrera, Cardale,
Botero and Monsalvél987) conducted pollen analysis of the Caliotaefdom also of the
Colombian Andesobtaining the earliest evidence foorn domestication in Colombia. Parra
(1998) conducted phytolite studies recovered from the dental plaque of Muisca human remains
and identified three plant species used for fatmh maygcorn); Canna eduligachira); and
Curcubita pepdcalabaza). Phytolith recognitiami modern plants for comparison to
archaeologial material were established in the papartricion y Alimentacion de la Poblacion

Arqueoldgica de Tunja: Estudied-itolitos(Bravoet al.2005)
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Langebaek (1987) conducted research establishing the ethnic integration of markets
within and outside Muisca territargefining food products and methods of distribution by the
Muisca and their trading partners. By observing the iconography and the faunal osteological
material of Muisca sites, Legast (1995) has identified and described in detail the species
composition othe fauna pesent in Muisca territory that many cases formed part of the animal
protein diet of these chiefdoms. Salt was another important part of the diet of the Muisca. The
Muisca controlled the large salt mines of Zipaquira and Nemocon, extréasrignportant
mineral for consumption and traddgrrera and Cardale 200@alt and other foods were also
traded withinthe Muisca chiefdomsCardalg1981)intensively studied the salt production and
trade through excavations and extensive researtie aatt mines of Zipaquirdn Las Salinas of
Zipaquira Su Explotacion Indigen@ardale not only describes the methods of production and
distribution of the mineral, but also elaborates the traditions, typologyand sequencing of
ceramics recovered Atpaquirathat wereutilized in the production of salt, other utilitarian uses
and ceremonial practices.

There are aumler of publicationgocusing on the traditions, function, sequenca
chronology of Muisca ceramics. Analysis of Muisca andjugsca ceramics has been
undertaken by a large group of researchers for over five decades. Rxtnalkoff (1965)
described the few ceramics (potsherds) recovered indhmaty of Tunja, but emphasizetiat
during the 196006s, faat lpiong eirsy Thistaskmic | aft | tome ob
information began to change with the research of Sylvia Broadb@nt, 1974who developed
the first sequences and chronologygoe Muisca and Muisca cerami@&oadbent established
the typology of Muisca ceraps and although some new types have been added by more recent

studiesthe majority of the types described in her redeare still the fundamental bagor
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Muisca ceramics. Cardale (1981) has also established important types and sequences for Muisca
ceramics and has collaborated with Paul de Peape (1990) in an analysis of ceramics from the
Herrera period. A comprehensive and accurate description of the typology and chronology of
Muisca ceramics has been developed by the research of Carl LangebagklL({@9§&baek

describes the ceramiigpes of all the Muisca perio@sd establishes precise chronologies with

the use of radiocarbon dating of material excavated with specific ceramic types. In terms of
descriptions on the function and decoration of Muma@amics, the work by Rojas de Perdomo
(1977)is an important contribution to the literature. Alejandro Patifio (2003) another Colombian
archaeologist, has studied the change of Muisca domestic activity of residential units over time
inthe Sabanade BogotdA Pat i fo demonstrates in this resear
on the serving and preparation of foods, and not centered in the use of ceremonial activities
(2003:138). These archaeological sources are not the only type of evidehaeensn tke diet

of the Muiscafortunately the Spanish conquistadors and Catholic priests left written documents

of the traditions and practices of this complex society.

Ethnohistory

The arrival of the Spanish conquistador Gonzalo Jiménez de Quesada to thed8abana
Bogota territory in 1536 represertke first European contact with the Muisca chiefdom (Kurella
1998, and Labb® 1986). Ji m®nez de &Qukegdandany

treasure believed toe located in Muisca territotyThis conqustador reached the land of the

® The legend of El Dorado was born in Muisca territory where is said that the Muisca chief covered himself in gold

dust and in a canoe went to the middle of the Lake Guatavita. Therohiefsed himself in the water. Reichel

Dol mat off believes that this Muisca practice began aft
and had chosen his abode in the depths of this land. This, then, is the powerful sprit whichtdhelmttom of
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Muisca by following the salt trade to the northern regions of Colombia from the salt mines of
Zipaquira and Nemocomvhich the Muiscaontrolled (Herrera and Card#600). After the

arrival of Jiménez de Quesada and hisggpother conquistadors and prig&tllowed him to

this territory andegan to write in Spanigtescriptions of th&luiscasociety and their cultural
practices. Jiménez de Quesada wrote an important account on the Muisca where he describes
various aspectsf the culture including alimentary practices (196245]). Various primary

sources of Spanish accounts of the Muisca are located in the Archivo Nacional de Colombia in
Bogota (ANC) such as thésitas de Boyacél601) which describes the encomienda of Martin
Rojas in Tunja. The ethnohistory of this region has also been augmented by modern publications
of chronicles dating to the conquest. The most significant of these sources was written by Fray
Pedro Simén (19B[1629) and discusses in detail the consumption of foods and the social
organization and complexity of Muisca chiefd§m@ther sources located at the section of Rare
Books and Manuscripts of the Luis Angel Arango library include ethnohistsearch ¥

Ramon Alberto Garei (1948), Fray Alonso de Zamora (198701]), Greogorio Hernandez de

Alba (1948), Fray Lugo Bernardo (not date), and Ezeitiredoechea (187, all which contain
information regarding Muisca practices in terms of the utilizatidio@d products. In order to
successfully reconstruct the Muisca diet it is wise to examine the modern cultures that continue

to use some of the same foods that the Muisca procured in order to draw analogous comparisons.

Lake Guatavita and this is what the gilded cacique symbolizes when he dives into the waters to acquire the power to
|l ead his peopledo (1965).
® seealso Mojica Silva and his Relacién de Visitas Colonials 1948, and Zamora, Fray Alonsid 7080
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Ethnography and Ethnobotany

i Et haplocgstudy of land use and local history is a powerful methodology that is
particularly effective in conjuction with arc
Gerardo Reichel Dolmatotfl982b)constantly demonstrated the importance of crogkural
comparisons between past and modern @blan indigenous societies shown irhis research
on the ancient Teona and their modern descendatite Kogui of the Sierra Nevadaolmatoff
discovered that the Tairona buried pottery vessels below houdtukl but the significance of
this activity was (1082ksuarmrigserthe Koguw alsb loutiecheetemdnitl 6 s
vessels in their house foundation adding small pebbles inside the vessel that repredented eac
member of the householiniatures & grinding stones and mullers are often found in Tairona
sites as well as among the modern Kogui who use them to grind necklace beads which represent
food for ancestradpirits (Reichel Dolmatoff 1991. fiThese few exampl es, t
the remarkale continuity of Tairona culture, but are ample proof of the many clues ethnographic
parallels can provide in the interpretation o
(Reichel Dolmatoff 196548). Dolmatoff also examined the Desana of the CblamAmazons.

His research showdtbw social restriebns and taboos in huntirigcilitated an ecological
balance in this area. The Muisca may have also attained such an ecological balance as they also
maintained social restrictions on hunting practices (reiDolmatoff 1971, and Kurella 1998).

The most important dietary analysis of past and modern Colombian societies is the
research of Victor Manuel Patifio. In Hsstoria de la Cultura Material en la America
Equinoccial: Alimentacion y Aliment@$990-1938) this author desibes how social hierarchies
werenot only represented in clothing and burial practices but also in the diet. A&#11993)

suggestedhat the Spanish nobility in the New World would eat the domesticated birds and the
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mog desirablecattle meat cuts bigft theviceras such as the tongue, the tripe and liwcethe
commoners and the IndianBatifio(19901993)also describes some aspects of the preferential
diet practiced by the Muiscauch as the limitations on deer consumption and the limitations and
restrictions on the preparation of coHtites consumed the processed corn in the forarepas
which are grilledwhereasolloswhich are boiled wereonsumed by the lower claséds this
work Patifio describes R@olumbian dietary practices and compares them to later practices
found during the conquest andrmodern societies in Colombia, always emphasizing how social
stratification is correlated to preferential diets in thesesttiree periods. Luisa Fernanda Tobar
and Myriam Chinchilla (1996) have also conducted research on the modern dietary practices of
Colombian indigenous societies and explain how products previously used by the, Blwtbca
asguinea pigachira, quinoaarracacha, ibias, are still very much paof the modern Colombian
diet

For information on thesthnobotanyl will mainly use a report publieed by a panel
namediAdvisory Committee on Technology Innovation Board on Science and Technology
Developmeni (ACTIBS) (1989) on the food crops of the Andes. In this report various plant
foods that were used by the Muisca are biologically and generally desdantleding their
current and sometimes ancient use, their nutritional values, agronomy, environmentabhsitat
taxonomic descriptions, origiand their common names in distinct regions that include
Colombia. Most bthe plant food products thate mentioned in the archaeology and the
ethnohistory of the Muisca are described in thesisin detail as well adeingillustrated and

photographed which isssential for this research. Thiesisalso describes how some of these

" Arepasare prepared by drying the corn, then preparing cornmeal that is made in to thick round disks that are later
grilled. Are eaten in every region in ColombiBallosor envueltosalso made of cornmeal are wrapped in the
cornhusk and boiled. These are similar to the Central Ametéraales.
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products are stil] perceived by the wupper
are still in a way determents of social statuas much as wabe deer for the Muisca (ACTIBS
1989).

Acosta and Moren¢l1997)have described in great detail the modern uses, quantity of
consumption and production, nutritional values, areas of production, and the economic benefits
and difficulties of native robcrops in the Muisca territoryn a different publication Acosta and
Moreno(1991)describewith the same detail as their work with root crops, the native fruits of
Cundinamarca and Boyaca regidhat werepreviouslyinhabted by the MuiscaBravo,

Manrique, Pradilla, Acugi and Morale$§2005)developed aletailed list and ethnobotanic
description of eatable specigmtare native to th&luisca territorywith an entire section
dedicated to the roaichira (Canna edulis Rozo(1998)has also made important contributions

of the ethnobotany of a variety pfoducts utilized by the MuiscH.is also important to

understand the changemat occurred imgricultural production from the Muisca pmt through

the Colonial perioénd into modern times, aspects which have been successfully explained by
Juan Villamarin (1975)There are also important descriptions and the history of domestication of
tropical fruits cultivated and gathered by the Muisca (Setithl. 1992, 2007)Culinary books
referring to the traditional dishes of Colomben also be of great aid in understanding the
utilization of Muisca food productsy past and modern populatiofifiere arevarietiesof

traditional dishes that use multiple Muisca producth@ir recipes. The most important of these
dishes are th€ocido BoyasencandAjiaco bothwhich containa wide variety of Muisa root

crops, herbs, and cereals. There are\alde varietieof desserts that contairuits thatare

native to the Muiscaegion, recipes thaaredescribed in this type of boskDiaz et al. 2008,

Wills and Valencia 1996)
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CHAPTER THREE: THE MUISCA

Geography and the Environment

The Muiscaare reported to have controlled over 22,80are kilometers (Kurella 1998
192)in the Altiplano Cundiboyasena# whataretoday the Departments of Cundinamarca and
Boyaca, ColombigFigure 1) This area lays in the Eastern Cordillera of the Colombian Andes
The inhabitabl@rea occupied by the Muiscangein elevations between )8 m. above sea
levelup to 4,500 nabove sea levealthough the zone has areas with elevations that exceed the
5,000 m above sea level (Langebaek 199%: The Muiscalso had a range of influence in
areas with lower elevatignespeciallygiven the fatthat this goup traded with societies that
inhabted areas in the coash order to differentiate the climatic zones in this region,
geographers have utilized the termgieira caliente(0-800 m above sea levetjerra templada
(800-1,800m),tierra fria (1,800-3,500) ancparamo(3,500 m and higher). These climatic zones
vary greatly not only in the geography but alsthiatypes of environments and species of plants
and animals.

The areas of majomportance for the Muiscaith the strongesChieftains, vere the
Sabana d8ogota(Boada 200621), and the higand basins of Tunja (Kurella 199892),
encompassingn area of 935 square kilometersie Sabana d@ogota(2,500 m above sea
level) is an enormous plae that extends throughout Cundinamarca and is surrounded with a
mountain chain that reaches fperamo.Tunja in the department of Boyaca is at an elevation of
2,840 m above sea leyalthough some surrounding areas rgaatamoelevationsas well
Theseformationsoccurred geologicallpetween fivamillion and three million years ago (van

der Hammeret al. 1973: 90) Langebak (1995) offers a descriptive account of the geological
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features otheseregiors, definition of soil types throughout the varidesmations, and specific
types of vegetation for each of the soilscapes presented. The vegetation typesesstauthis
region are essential foinderstanding the native crops and species available for human
consumption.

The Sabande Bogotéand Tunjahaverelatively easy access to lower elevations of the
Magdalena valley and a great diversity of climates and ecologicaes zofew hours away
(Boada 200621). Temperatures in this area range fron?@3o 4°C at night andainfall
average800mm (Langebak 1995: 52). Some areas in Cundinamancd Boyacaan have
substantialljower amounts of rainfallsuch as the Candelaria desert in Valle de LeVhare
are two rainy seasons eagmar, the first between March and May and the second between
September and November (Langekd®95: 53, Boada 2006: 20he Departments of Boyaca
andCundinamarchaveimportant sources dfeshwater, which were essentialrfduisca
agricultureand fishing In Boyacahe most importanvater sourcés the Chicamolea river and
the Tota lagoonn Cundinamarca ahe Sabana dBogotait is the BogotaRiver. Although
today theBogotaRiveris highly polluted by sewer, industrigdnd agricultural residues,was

once source of water and plentiful fighr the Muisca Boada 2006: 23).

Periods oHuman Occupation i€undinamarca and Boyaca

Thearchaeologicaberiods ofoccupationin Bogota and Tunja encompass a period of 10,000
years.The delimitatios of these periodwere establishedasel onthe ceramic distribution and
typology in the stratigraphic layers and their correlations with associated carbon dates. Ceramic
sequences using diagnostic types for each period have been estafdshtding the

correlation between the areas of ocdigraand their chronology.
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Preceramic Period

ThePreceramic Occupatiqi0,000 BG400 BC)(Langebaek 19955 dividedby some
archaeologistsito thePalealndian (10,000 BC2050 BC) and Archaic (2050 BZ00OBC)
periods(Hendersn and Ostler 2005). This tarspans usually identified with the use of carbon
dating techniques on remains of carbon mixed withasadistone toolsassociationsv@an der
Hammenet al. 1966) Usingstone toad as the main indicators for this period is problematic as
explained byLangebaeK1995: 69):fiStone toolsn the Eastern Highlands from preceramic
times have proven difficult to comparewght one t ool s from | ater occuj

Thesite El Abra has calibratddal) carbon dates of310 +£ 40 BP (van der Hammest al.
1966).The site of Checua in the municipality&émocd, Cundinamarcavas dated utilizing
vegetal carbon toal 7400 BGcal 6440 BC (CardenaArroyo 2002: 30). There isvidencehat
stone tools weratilized for butchering deer and guinea pig nmaad processmseedsaind
tubersat this sitg Groot 1995: 54Hurtet al. 1972: 1107. The sits of Tequendamand
PotreroaltacCundinamarcalso showevidence of guineaigp and deer consumptioand were
dated with the use of vegetal carbas,well athhuman and faunal bon® cal 6130 BCi cal
4850 BCfor Tequendama anzhl 5,750 BCi cal 4,725 BC for Potreroalt{Cardenasirroyo
2002: 30).The site of Aguazuque in Soacha, Cundinamarca was carbon dated through human
osteological remains and two persogere established for the site (CardeAa®yo 2002: 31).
The first period dates twal 3925 BCi cal 2240BC and the second tal 900 BCi cal 825 BC
(Correal 1990)As with all the previous sites mentioned for the precergraitod, this site
contaired faunal remains #it include guinea pig and desrdstone toolgor butcheringhe,
demonstrating the importance of these two mammimahe pre Muisca dighatpossibly l&l to

the eventual domesticatiai the guinea pig and control over tb@nsumptio of deer.
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The Herrera Period

Also known as The Formative Period (Henderand Ostle2005: 149), theeramic
diagnostics from this prMuiscaperiodareusually present in the majority of sites later occupied
by the MuiscaThese include sites:&ipaquira (Cardale 1981), El Infiernito (Salge 2007), El
Venado Boada 1998)La Muela and.os Altos Santuariofradillaet al.2005, Valle de
Fuquenel(angebaeki995), Cota and Suba (Boada 2006js for this reason that this section
will focus on theceramictypologiesidentified for this period and not the sites where they have
been recovered.he Herrera Period h&een chronologically placed betwe4éd0 BCi 1000
AD (Hendersorand Ostle2005: 149). Langebagk998: 72 proposes dates between 800BC
AD 800suggesting earlier dates asside this period are unreliablm terms of the social
organization of this periqdhere is not enough data to support central political organization, but
thereare indications that point to the existence deast two types of social classes (Langebaek
1995: 72)and population approximations of 10,000 people (Cardale, 1981: il presence of
social stratification during the Herrera period is associated with distinct social status and roles
between memberd the society, although determining specific roles and status of any given
individual during this period is complicated.
and occupies a variety of statuses during his lifetime usually within relativelyibmet s pans . 0
(Fried 1967: 29). The establishment of social hierarchies during the Herrera period is not
completely understood, nevertheless during this period, social stratification becomes evident and
it is the direct result of an increase in populaticsoasted with the introduction of agriculture.

There is evidence for corn cultivatidaring the Herrera PeriodD150) in the form of
pollen analysis (Cardale 1981: 157) qigtoliths(Correal and Pinto 1983Jhere is also

evidence for squaslC(rcubita peppandibias (Oxalis tuberosgindicating the importance of
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these products even before Muisca occupdtimrreal 1990: 261)The production of salt
especiallyin Zipaquira andNemocd, was of extreme importance during the Herieeziodand
the majority of the ceramics dating to this period were utilized in the processing of salt (Cardale
1981).

Broadben(1971; 1974)first idertified the diagnostic ceramics from this period through
superficial survey and collection in the site La Herr€@andinamarcawherethis period takes
its name.The most common ceramic type of the téea Period has been nanmddsquera
Crushed RockNlosqueraRoca Trituradd, andtypically, wasutilized for domestic functions
and produced locallgBroadbentl971, Carda 1981, Langebaek 199Boada 1998 The forms
for this type are: bowls, slipped bowls, vases with naoklollas. Mosquera Red Incised
(Mosquera Inciso Rojas ared slipped type witland considered an exchange item (Cardale
1981: 69 Boada 1998: 6/t is relativelyuncommonSimilarities d the volcanic rock
sediments inhe Mosquera Inciso Rojwith the sediments in the modern ceramics produced at
La Chamba, Tolim#&Figure 4) known as a pre Columbian ceramic centaticate that this type
of pottey was praluced in this regionqardaleand Paep&99Q 103).Forms for this type are
bowls and vases with necks (Broadb#at1: 193)also indicating functions for cooking and

serving
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Figure4: Modern ceamics from La Chamba, Tolima (lefrtisanat his workshopt La
Chamba, Tolim near a clay ovefnight).

Zipaquira Desgrasate de TiestofGuatavita Desgrasante Tiestbg Broadbent1971)
replacesMosquera Roca TrituradaroundAD 850and was firedvith temperatures exceeding
650° C(Cardale and Paepe 1990: 106). This type is espeoassdful for dietary analysis of
phytoliths as theyare pesent in large amountacilitating the identification of specific botarat
species present in the ceramiCardale and Paepe 1990: 106, Parra 1998: 7). Forms include
serving cups, bowlgllas, and vases with anthropomorphic figures (Broadbent 1971: 198).
Zipaquira Desgrasante de Tiestalso comes in a variety of forms exclusively utilized for salt
processingsuch as bekhape vasespbowls, and miniature bowls thakere used tboil salt
water in order to gaiealt The ceramics werienbroken leaving bhind the bricks of safor

consumption and trade (Cardale 1981: 112).
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The Early Muisca eriod

The Early Musca PeriodAD 1,0006AD 1,200 wascharacterized by the formation of
political organizations in the form of chiefdoms, the introduction of decorated serving vessels for
the consumption athicha evidence of feastinghe increase of s#ment areas, the beginning
of mummification practicesand the introductioof gold artifacts for offerings and as indicators
of personal status (Hendersand Ostle2005: 149)Figure 5. LangebaeK1998: 87)notesthat
there isnot enouglevidenceto demonstrate thaheseevents occurreduring the EarlyMuisca
Periodst ating that #Alittle is known about how wa
organi zati on an dHoeevalateshastimulatagbattihere wasia popudation
growth,increased social competition, and an intensification of warfare and feasting during this
period (1998: 89)It has been argued that this period shows a cultural continuation of the Herrera
Period basedn the ceramics (Castillo 198202). Dramatic chages in the cultural practices
betweerthe Herrera and Early Muiséeriodsmay possibly indicatan invasion/migration from
other areagprobably the North Coaggiven the similarities in the pottery of these regions
(Langebaek 1998: §7The majority of reearch conducted for this period has focused on pottery
typology. It has been possible to establish diagnostic types for this pexied thouglthe

sample for this period is relatively small
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Figure5: Mucuras Muisca mummygold offerings:Tunjos cacique regali&op: left to righj.
Jar with high neckglla cuarzoabundantejars with globular bodiegottom left to rightiMuseo
del OroBogota, Colombia.

During the Early Muisca Perigthe Mosqueratypesdisappeaalmost completeland
there is an increase of jars with high necks and handles (B888a 65)Figure 5, possibly for
servingliquids especiallhicha.There isalsoan increase dbesgrasante GriandCuarzo Fino
(Boada 2006: 40)he ceramics of thisguiod are characterized by satenpered ware
(Arenosg (Langebaek 1998: 169). The typanza Cuarzo Abundan{sometimes plackin the
late Herrera PeriodP@tfio 2003 154)hashigh amounts of quaiite, is usually cream in color
andis sometimes slipped red or orar(§atiio 2003 148;Broadbent 1971: 194). The forms for
thistype include bwls andollas (Figure 5, indicating agaircooking and serving functions
(Broadbent 1971: 19%.angebaek 1998: 168Tunjuelo Cuarzo Fings commonlyslippedred,
orange, odark red(almost purplE when unslipped is of gray yellow coldyoth in the form of

bowls and largellas (Broadbent 1971: 26R201; Patifo 2003 154). Tunjuelo Arenoscs
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generally represented in jars with globular bodiegure 5, bowls, andllas; it is tempered
with fine sandtherefore abundant with quartitand has gellow exterior and orange red
interior, sometimes slippaslith the same clay as the pastgalternatively, orangeroboth sides

(Broadbentl971:205).

The Late Muisca Period

The Late Muisca period lastegproximately200 years fronAD 1200 toAD 1600
(Henderson and Ostler 2005: 149; Langebaek 1995: 103). During this period, a more centralized
political authoritybegins to take place and therd¢he formation ofaregional settlement
hierarchy(Henderson and Ostler 2005: 14®his period is also characterized by the introduction
of raised field agriculture and the erection of stor@umentgBroadbent 1969Salge 200y
(Figure §. The majorityof information that we have from this period comesrfrethnohistoric
sourcesas the Late Muisca periodeésntemporary with the arrival of the Spanish conquistadors
to the Bogota Sabana aBdyaca. Thiss supplemented by information gathered from
archaelogical projects focusingrothis period of occupatioifhere isan increase in population
size as archaeological sitestda to this period are far muerous and larger than during any
other period of occupationa fact corroborated in the Spanish s®gtLarger settlements
facilitatedthe centralization political authorityllowingan easiecontrof overthe population
(Langebaek 1995: 105)rade also became more productive and extensive during this pesiod
indicated by the presence of foreigtogc materials fountghroughoutthe domain of this
chiefdom society (Langebaek 1987: 1IR)ere isalsoan increase in the number of gold

artifacts dating to this peridtiat wereused in offerings and asdicators of personal status

.8sSoci al contr ol is taken to consist of all the nongene
behavior is directed alongce ai n | i nes and diverted from otherso (Frie
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(Figure §. There s anincrease in ceramic densityrihg this periodn the archaeological
record, also reflectivef anincrease in thegpulation.This increasevas a direct result of
agricultural productivity related to the introduction of the raised field system kaswn
camellonegBoada 2006: 83).

The diagnostic ceramics representative of the Late Muisca period are the Guatavita sherd
tempered wareGuatavita desgrasante tiesjpSray tempered war®gsgrasante gris and
Laminar duro(Boada 2006: 58; Langebaek 199%9178; Broadbent 1A1: 196, 201, 205).
Distinctive characteristicsf a Guatavita desgrasante tiestoglude: a tempered paste with the
inclusion of particles of shesdhat areedder than the pastgving it acrystalizedexture, a
reddish yellowcolor (5YR 6/8) or gragolor (5YR 5/1),andoxidized walls in most casesims
are usually curvedut some are flat and inclinedd slipped decoratiorecurs on botlthe
interior and exterior (Broadbent 1971: 197; Langeb&$51171). The forms fourfor this
ware include nf oollas eucurasand anthrofomordhis vessglsaasssciated to
storage, serving and cer e Desgrasanie graschanacterized e s 0 (
by soft gray mineral paste afide texture, usuallpxidized into a red color and decorateith
red and white paint over the paste (Broadbent 1971: 201). The color okteaesgu@ddish
yellow (5YR 7/6);firing is usually complete witla gray core (7.5 YR 6/0) and a laminar texture;
rims are generally itnded and there arabundant particles in the temper (Langebaek 1995:
173). The forms of this type includdlas, jars,mucuras and anthropomorphic vessels
(Langebaek 1995: 173). Thenza laminar duras characterized by its compact textutes
laminatedandgray-slipped with red decorations presahtas dess oxidized nucleus than the

previous wares anitlis found in theforms of jarsandollas (Broadbent 1971: 206).
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There is also an increase in the ceramic forms associated with cereactmitis
especially oceremoniajarsand decorated cupthese are decorated not ontythe outside as
in theEarly Muisca periodbut also in the inside of the vess@ilangebaek 1995: 117}.is
curious that the majority ahe imported wares wetdilized in feats and associated with
serving liquids and foods the case of jars arglates andhat thecups were associated with
ritual practces (Patifio 2003: 142)he increase usagé exoticceramics was na@xclusive to
the elites as it was s available to the lower classes reported in surveys at various

archaeological sited.angebaek 1995: 107).

Figure6: Phallicmonument at the site El Infiernito, Colombold regalia. Golden cacique
figurine wearingegalia (top left to right Gold chest platésold offering representing high
status individualsMuiscaraft possibly used in El Dorado ritual (bottom left to right). Museo del
Oro Bogot4, Colombia
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Political Structure and Social Organization

The Muis@werea highly stratfied sociey® consisting of many independent chiefdoms
(Figure 2), separated from one another by geographic barriers (Kurella 1998FH&A).
possessed a solid government with a complex social structure where the chief and nobles were at
the top of the social pyramid and at its base the farmers and slaves (Perdomo 1%78:ri®).
currently known what pereceageof the population belongeto each of the social classes an
issue that needs to be addressed on future projéehiefdoms of BaathandHunza (Bogota
and Tunja) were ruled by the Zipa and the Zaque respectively, tittles given to the most powerful
chiefs in the regionBroadben1981,26] a st atus achieved fAdue to t
chiefdoms through wa The defeated chiet§ would belalle tdnraitd@in 1 9 4
some of their power but payed tribute to their conqu@guado 1956, 1: 259 he chiefs of
the larger independent territories of Sogamoso, Veles and Duitama maintained absolute
autonomy over their territoriesith the lower chiefs under their rule but were constantly
competing to mantain control. There was a marked hierarchy between abosulutesendesutb
chiefsbut this was the most powerful position in Muisca society.

This ruling elite and theimatrilinealkinship (Kurella 1998: 195yere at the top of
society andhadprivileges denied to the lower classes. Shamans and priests were alsdipart of
privileged groupand had a high status and rank within the society (Labbé 1986: 154). The
xequesor high priests were in charge of medicinal and religious rituals including feasts, burials
and weddings enhancing their power in the society (CastslB®®6: 158)The priest also

maintained social stability and descent groups through myths and rituals (Fried 19Gve&iT).

Athe close tie between religious ritual and e
"A stratified society is one in which members of the s
the basic resources that sustain Iligedo (Fried 1967: 181
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religious statuswouldbeset ed i n t he same i n dPriestswereandero ( Fr i
the absolute rule of the chiefs and did not receive tribute from the population directly but from

the chief to whom they owed alligeniceorderto maintain social order in the form of

redstribution (Kurella 1998: 196)Proffesional soldiers occupied the next step in the social

pyramid indication of the importance of warfare in political and social develogreémeen the

chiefdoms Therankedsoldiers oguachasas they were knowniBacda a fiseem t o have
aspecialstratmMu i sca s oc i &t1$4) anddloagbdo @e dhigfly class or the

elite. They will gain prestige in battle by the number of war trophies and captives they were able

to takeand had access to certaiivdegesand f a chief had no decendants these soldietdd

be placed as chie{&urella 1998: 198).

The privileges enjoyed by the higuer classes included the consumption of deer meat,
corn, wearing gold regalia, colored cotton blankets,thagracticeof polygamy €eeBoada
2006; Pradilleet al2005; Cardenaérroyo 2002, Kurella 1998; Labbé 1986). These luxuries
were only permitted for the elite and lower isbclassesequiredpermission to have such
priviliges (Visitas de Boyaca 1560: 79)he lowe social classes consisted primarly of artisans
and merchants; followed by farmers and finally slaves (Labbé 1986: 154, Kurella 1998: 198).
Slavery possibly being the $irtype of social strastarting in the Herrerperiod or earlief’.

All the socialclassegayedtribute to the chiefThe tribute in the form of labor, foods,
minerals, and slaves was later redistributed to the chiefly class and partly to the lower classes
(Salge 2007: 45Redistribution of goods is the main economic integration psocesanked
societiegFried 1967: 11yand accounted for the only opportunity the lower classes had acces to

restricted foods such as deer and cbifferent social classes had different acces to basic

YFsl avery was one of the initial forms of stratificatic
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resourcesncluding food which has important consegues on the development of social and

political institutions(Fried 196754). The marked social restrictionsposed in foodare

associated with rank and status and were strictly enfdrgdide chiefly class to assert control

over the populatioriThe mplementation of a restrictive diet is directly relevant to social
stratification as fAdranking 1 s sd andthefoiigmsaoht | v d
stratification refers to the development of differentiated rights of access to lsasicue c e s 0

(Fried 1967: 111191).

Archaeologists have been able to identify certain indicators to assign social status of
Muisca individualsThere is a definite association between status and material goods, although
archaeologically it is difficult to disaguish between the two (Chaseal.2001: 107)For the
Muisca statuss generally determined by the type of burials varying in their location, type of
offerings, and the quality and size of tog(Frigure5 and 6), as well as the type of diet identified
through stable isotope analysis (CardeAa®yo 2002) and mummification. These factors are
usually correlated with descriptions found in the Spanish chronicles which facilitate the

identification of status and rank of individuals and its repercussitreindiet.
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CHAPTER FOUR: MATERIALS, METHODS AND ANALYSIS STRATEGY
Archaeology

The archaeologicalata usedor this projectwasassessed and collected fraime
archeology laboratories of the Universidad Pedagdgica y Tecnoldgica de Colombia (WPTC)
Tunja(Figure 7; the laboratory at the Instituto Colombiano de Antropologia e Historia, Bogota
(ICANH); and the Ceramic andtone toolPepositat TheMuseo del Or@f theBanco de la
Republica Bogota(Figure §. During a preliminary research trip June 2007 visited these
three laboratories and was given permission by Eduardo Forero and Victor Gonzales of the
ICANH, Luz Alba Gomeaf theMuseo del Orpand Heéna Pradilla from the UPTt® examine
archaeological material belonging to the Muisca cultalaed to dietary practicektravekedto
Colombiaagainfrom November 28, 2008 to January 31, 2008diduct the analysand
collection of data from Muisca artifacts and ecofactstegtat these institutions

At UPTCI describd, drewto scale measuredand photograpdecofactaused asood
recovered in the Muisca sites of Los Altos Santuarios and La Mysdafdrmed this analysisn
faunal bone and plant reaial from the mationed sitesind boughtsome of that material back
to the UnitedStatesn order to conduct chemical analysis for a future project on stable isotopes
(sanples of deer borjeThe material analyzed includsteological material belonging to
multiple species of amals (deer, guirepig, fox, birds, puma, possur{iable 3)and plant
remains from a variety of species recovered in excavations at thesaslteing corncobs,
cornseeds and bean sadgdFigure 7. Pradilla has already made a classification of the varieties
of these corrand bean remains, whicha$ great importance for this research. There are 40

unidentified seeds from La Muela that were also obsetugdhe recognition of these species
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shouldbe conducted by a botanist or another specialized profesgosalbly during a future
project.l also collected information from unpublished reports from excavations at La Muela and
Los Altos Santuarios locatedthe UPTC archaeology laboratory.

In the case of faunal bonddcusedon recordingnformation pertaining taleer bone
Odocoileus virginianusandMazama spand Guinea pig bon&3avia porcellusalso using the
methods described aboyEable 3) For deerthere are 2,557 fragments of bones bgiong to at
least 28 individualand 503 fragments for guinea pimelonging to at least 47 individuals.
Pradilla(et. d 2005 visually inspeatdand visually selected sam@®f these bones to
determindf any type ofevidence ohuman processing such as cut marks, burning, and bite
markswere presers&ind was able to identifyultiple sampleshat showedhese characteristick
inspecedfaunal remains from other species founthasesites butfocusedon deer and
domesticateguinea pg, especiallyas these twanammals were the most important sources of
animal protein fothe Muisca according tine chronicles and the archaeological record.

Archaeological material from thduseo del Orand the laboratories at the ICANH were
also analyzed and evaluated. | dremscale photographed, identified, and descrilsedamic
andstone toolsartifactsutilized by the Muisca fothe acquisition, preparatiostorageandbr
serving of foodin order to determine thespecificfunctionandpurpose | examined and
describedh variety ofollas, cups, plates, jars, salt vessels, and other forms of ceréfigese
8). The ceramicsinalyzedwverevisually and randomly selected from the inventaryhe ceramic
andstone toolgleposit in theMuseo del OrpBogotawhereone of each of the fornmeentioned
earlier was representetihe function of these ceramics was established as well as the
identification of their typology through the identificationfofm, inclusionsand color Manos

andmetateswereexamined and recorded in the same manner as the ce(&igioe §. Other
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stone toolsvere also examined and recordextluding stone axesharpening sines, chert
tools,flakes and coredishing net weights, mortars, containers, atlahg] otheartifacttypes
(Figure 9. The same process of selection used for the ceramics was appliedtanhéools
where form, purpose, and size were taken into consideratiorstdhe toolsvere also described
in terms of their color, function, drthematerialfrom whichthey are made dfTable 4) The

analysisof these artifactbringsinsightandperspectiveas how food products were processed by

the Muiscaa crucial step for establishing an accurate dietary reconstruction for this culture.
|

Figure7: Archaeology Laboratory at the UPTC, Tunja: Muisca craniums from La Muela,
Ceramics from La Muela, Debone samplefom La Muela(top left to righ}. Deer bone
remains from La Muela, Guinea pig pelvises frbaMuela, Archaeological site of La Muela,
Tunja currently th&JPTC (bottom left to right)

37



Figure8: Ceramicandstone toolsleposit athe Museo del OrpBogota, Muiscatone tools
metate(top left to right);Muisca axeatlatl, Muisca ceramics (bottom left to right).

Ethnohistory

| searcledfor primary sources and modern publications of Spanish chronicles that
mentioredaspects of the Muisca diet at various locations in Bogota and Tunjaebivisat
Archivo Nacional de&Colombia in Bogota, as well éise Archivo Histérico de Tunjdhe
Biblioteca Luis Angel Arango Bogat&eccid de Libros Raros Wlanuscritog Academia

Boyasence de Historia ifunja and the library at the UPTC in Tunja.
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Ethnobotany

For the ethnobotacal portion of theresearchl visitedthe Sunday Markets of Bogotéa
known as CorabastpRaloquemao and Codalmswell aghe mainproduce markets in Tunja
Boyaca, Villa de Leya, Boyaca and Neiva, Huilayhere people from #se cities and the
surroundiig regions come to sedind buyagricultural productgFigures 9, 10, 111 In these
locatiors | searcledfor food products believed to have bdeand inthe Muiscadietand that
are stillutilized today.| used the sources described aboveraggrevious knowledge of these
products(as | grew up in this regioof the Andesand some of these foods were part of my)diet
| also receivd assistance from plaetologistlennifer Navarra of the University of Central
Florida(Figure 1) in order toaid me in the taxonomic identification of these plants. These
products include roots such asarracachg which is one of the main ingredients of #jmco
the traditional dish of Bogot&chiraused today to makibe salted crackers that have become so
popular that airliners in Colombia give them out instead of pretegdeanutsibias; cubios
chuguasvarieties of potats) cerealssuch as quinoand variouspecieof lequmes, squashes,
and fruits Table 1).

After theidentification of these plants in the market | purclldbem, measurktthem
weightedthem photograpbdthem(next to a 1cm x 1cm scale&pokedthemif required,tastel
them and descrilethese products in detgippendixB, Tables 5 to p A numberof samples
were randomly selected for each of the prodactgiired where the mean size measurements
standarcerrorwas calculateddr each of the values (Tables 2o The price by quantity of
each of the productsvas also recordedhepurchased productonstituted in some cases
different varietieof asingle specieand were catalogued and describedividually. I driedand

froze slidesampleof all the species purchasadd stordt hem at my famil yods
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Bogota until lamable toapply for permits to import them to the U.S. to perform chemical
isotopeanalysis for a future projectalso purchaseduinea pigneat thats still sold atthese
markes, from which | also collected slide samples that wibenfrozen Guinea py is still
widely consumed in the departmenf Huila, CundinamarcaBoyaca and Narifip Colombia
where the ancierdhiefdoms of the Muisca and Saméstih developed| also identifed the
modern uses of tisefoods andnadeinterpretations ohow thesgroducts were used by the
Muisca, again using my previous knowledge of these foedten sources, previous published
and unpublished researc¢haditional recipesandthelocal knowledge of the people selling,
raising, or using these plant and aninpga@es(Table 1)

| also conductedomeparticipant obsemation with farmers, merchantsmily members
and friendswvho are familiar withthese products to gain an understanding of where these
products are acquiretlow they are utilizedand who eats #m For instance | was invited by a
friendds middl e cl ass f amcCdcigo Bbyasenedhe intaresting ad i t i
thing about thisgerience was that this dishvith a variety ofMuiscaroot crops suchs ibias,
cubios,andarracacha - was not usually prepared or eaten by this family. As they knew | was
investigating the uses of these products they asked their maid to prepare iafoshee
regularly prepared it for her famil@bviously the maid belonged to lower social status and
commonly ate this dislsuggesting anoderndietary stratification. Some of the family members
did not evertry the dishand although the appearance of the dish was not very appeiitaing
flavor was exceptional and some of the family rbens who had ner tried itdid andwere
impressed by its richnal fresh flavor.It was very interestingpr me to see hoyeven through
having access to thepeoductsthehighersocial classes in Bogopxobably havenever even

heardof or tried some of these rich foedn other instances | asked my aunt to make some other
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traditional dishes anbdhelped in the cooking process and recorded the procedures for making
them such as the traditional disfiaco. When in the markets talked to the vendors and

merchants thasold these products and asked them basic questiand their products, prices,

and places of acquisition.

Figurell: Plant ecologist Jennifer Navarra analyzing food prodiet. Tunjamarket Boyaca
(right).
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CHAPTER FIVE : FINDINGS

L

Figurel2: Variety of Muisca Crops.
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Plants

The Muisca consumed a greatriety of plants which thegultivated gathered, or traded
for their local product§Figure 13. As stated beforehe diversity of these plants comfesm the
great \ariety of microclimates in this part of the Andes. The Muisca exploited resources through
the production and acquisition of plants from high elevatismsh as tubers, squashes, and fruits
(especially varieties of blueberries and passion friassjvell as mild elevationg/here grains
and beans were growandatlow elewations with warmer climates fdne production of cotin,
coca, and tropical fruit§ he different ecological zones described here were accegsibie
Muisca within a few hots of walking distanceallowing these populations to access a great
variety of foods inheir dietsa strategy known as microverticaligurella 1998:199).

The Muisca cultivated the majority of their crops in elevated fields known as
ficamellone® Camellonesare atificially elevated surfaces thatlow the roots of the crops to be
drained and reduce humidity (Boada 2082). This strategypermittedthe farmergo prevent
frostbite andreduce the effects afroughtsand floodsminimizing crop failureSome otthe
lands utilized in antiquitysing this methodontinue to be utilized for agriculture in the present
denonstrating these modified soils have improved qualégedemonstrated in other South
American archaeological sites (Walker 2011: Myisca agrialtural economy is generally
descrbed as based on corn and beans (Kurella 1288 and although these products were
essential for the Muiscé was tubers that supplementie dietof a large portion of the
population The majorityof the cornrharvestwas destined fathe production o€hichaand was
controlled by the chiefly classes. In contragbers were more accessible to tjemeral

population giverthat they wereasily grown andan betteresist differentypes of climates,
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diseasesand elevationsthey also providedifference intheflavor andconsigencyof the

Muisca diet(Table 1 Table 5,Appendix B.

Tubersand Roots

Canna edulisAchira or Canna

Achiracan be grown in tropical zones as well as temperate and cold zbisegait
was one of the firdb have been domesticated inthe Andes ook ed tubers appear
tombsdating t02500 BG indicating both an ancient origin and the fact that the roots were
esteemed highly to be carried all the way from the highlé&@G3 IBS 1989:28). It comes as no
surprise that the Muisca were one of the many societies in the Andes to utilize thigitser
its early domestication and distributiobwas calledChisguaor Rijuain Chibcha the language
of the Muiscaatifio199Q 68). The domestication aichiramost likely developed during the
Herrera period but archaeological evidefareat only exiss for the early Muisca period.he
rhizomes of the canrare largeanfoff-white in coloror white and purplevhen peeled
dependng on the varietythere arghe part of the plant that is most valuable for consumption
(Figure 13 Table }. The origin of this plant is unknowhutit is believed to have originated in
South America between Colombia and Peru and was commbuited for food in Tunja during

the 10" centuryA.C. (Parra 2001241).
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Figure13: AchiraRhizomes.

Conclusive evidece forthe consumption of this tubby the Muisca comes from the
existence oCanna eduliphytoliths inthehuman dental calculusmamples from Soacha and
Tunja taken by Parra (199&)ental samples from 3&dult individuals from these two Muisca
populations were analyzeeksulting in the identification afhains of round bodies with
protuberances and depressthat arecharacteristic o€anna eduliphytoliths (individual
Tunja 4)(Parra 199821). LangebaekK1994:4) also ecognized the presence@nnain the
areas inhabited by the Muisdaut does not mention its consumpti®ozostates thatiAchira
was consumed by the Muisca but that this fact is not mentioned in the Spanish chronicles or
primary sources because tubers were generally descrilbearasand grouped as a single
category and not differentiated according to their specieg 1 998 : 2 3)

It is clear that the Muisca consumehira, butfurther archaeological and
anthropological studies are necessary to understand the possiblaf tisis species by the
society(Bravoet al.2005).Starch identification of plants from archaeological maters
currently unavailable in Colomhibut perhaps this type of study could have important

significance in our understandiogf t he wut i | i zAahirastaroh g@riulesahgib s
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far the largest ever measuretivice the size opotatoesstarch granules, the previous record
hol der 0 ( AZ8)) dud@ésstingy rdsing results if starch identification of Muisca
archaeological remains wereadyred using thisechniqueThere are nandications that the
consumption of this tuber was rested to specific social classes in Muisca chiefdoms and it
appears that it was accessible to the majority of the population (Parra2PR98is not clear
how the Muisca consumed or prepared this tutgrit is possible that the methods utilized in
modern times resemble how the Muigcapared and ate tlaehira.

These tubers are generally not eatéinectly, butratherare utilizel to make a fingeasily
digestiblepowdered starch (Britnall ar@onner 2001184). In Colombia this starch is used to
make fine salted crackerdgth cheesehat have become increasingly popular in the country
although the tuberan also be eaten rawhe department of Huila in the southern Colombian
Andes is the region where thdsizcochosle achirg as they are knowmre most popular, but
the entire country hasecomefamiliarized withthis productto the point that thelpawe replaced
peanuts or pretzelsiAvianca the largestine in the country. fie majority of the production
in Colombiaof achiracomes from Boyeawhere the rhizomes are directly cooked and eaten
especially in the provinces of Marquez (Brataal.2005).

| tried topurchase the rhizomeghen | visited the markets described previousiyt was
only able to purchase the powdered starch and vt this was the form this product was
usually sold to consumerbkpaid around LS for 2Ibs. (Figure14). | also vsited the provinces
of Altamira, Fortalecillasand AlgecirasHuila; thepeople in this region say they sell the best
bizcochogle achirain the countryGenerally the production of these treats takes place in local
houses in the area where people make large cement or stone ovens to bake thetbeckers

thensell them in the front of their doo¢(Bigurel14) or walk around seltig long plastic bags
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filled with thebizcochosn a variety of sizes. One hundredits sell for approximately 2 USD.

In addition to the small businesses that producseticeackergwo large manufactureedso
produce thenfior mass consumption. The laggeRamo S.A.one of the most important bakeries
in the countryproduces small bag®ontaining30g.of achiras Achiras del Huilawhich
specializes in these crackesgllsthem in a variety of packages and quantjtee25g pack is

sold for approximatly .75 USD(Figure14). According to these two industrighebizcochos
containachirastarch, fresh curd, eggs, margarine, and Aatltirais high in protein(5g),

(18.2nm) iron, and(21.3mg calcium with 125 caloriem a 25g bagaccording to these
manufacturer¢Appendix B.

Todayachirais grown in a number of placascludingPeru, Ecuador, Venezuela,
Australia, St. Kitts, Indonesia, Taiwan, Philippines, Madagascar, Sri LandeBurmaEasily
digestedi t 6 s ¢ o mmathelelddy gchildrenand people with digestive problents.
antiquity the seeds of the achira were used as resonators for musical instréaints1990:

58). The starch is not only used for food butoalsr sizing and laundry starchh& leaves and

young shoots can also be eaten or used to wrap foods for transportation, and the plants are also
grown for ornamental purposes (Britnall and Conner 2081). The popularity of thisrop in
Colombia and other regionand its potential for a variety osas shows thaachirahas a

promising future in thgrowingglobal economy.
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Figurel4: Merchant in the produce markatNeiva Huila sellingachira starchand achite (top
left). Sellingbizcochos de achira front of the house in Fortalecilladuila (top middle top
right). Makingachirasin the paticAltamira, Huila(bottom left). Oven to bakachirasAltamira,
Huila (bottom middlg. Achirasdd Huila package (bttom righi.
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Arracacia xanthorrhiza: Aacacha

It is possible that this tuber was the first domesticated plant in the tempamateiaz the
Andes and it is evesuggested that it is actually the first to have beenedticated in South
America (Domiguez 198188), but there are ndates to support these clairi$ie place of
origin of this crop idelieved to be in Colombiavhere you can find all the known varieties of
this crop (Cardenas 19686; Langebaek 1987%84; Sauer 1950488. However, this is difficult
to confirm becausall the wild vareties of this tuber are extindt.must have been cultivated by
pre-Columbian societies in Colombia for thousands of ygpisv en t hat i1t dés not f
state anywhere (Brawt al.2005).Arracachawas extensively cultated bythe Muisca (Boada
2006 133). This societynost likely domesticated this tubleefore corn or potato and it was
cleaty utilized by the Muiscaiven its presenc& the Colombian central cordille(®auer 1950:
487, Cardenas 1969: 351 Th er e i batararaclibwas buttivated in the central
cordillera in Colombia so far North to the re
(Patifio 199016). According to Sauethe early domestication afracachain Colombia makes
this region ideal to be considerede of the centers of origin fdomesticated plants in the world
(Sauer 1950487; Dominguez 198183).

Arracachais also mentioned in some early Spanish chroniélesy Pedro Aguadaevho
lived in Cundinamarcaused the termapioto refer to arracachahis word meanéceleryoin
Spanisn(1916:590).Arracachais in thesamefamily (Apiaceag as celery and the stemshadth
plants are very similar indeeBray Pedro Simbdescribes thatrracachawascultivated
extensively by the Muiscd 981[1627 II: 271).Zamora describes crops afracachain
Colombia (then the Nuevodyno de Granadals continuous and abundant (198007: 42).

ANonet hel ess it was so overlooked in colonial
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300 years after the Spéd7mTheréawas mrevdanessirttie ( ACTI BS
chronicles, archaeologgr in modern practices of social restrictiorgarding the consumption
of arracacha The entire social grougatsthis tuber and given its early domestioa and wide
distribution this wasprobablyalso the case for the Wsca.Only the Muiscas in Boyaca are
statedto have grown this op, althoughit was more widely distributed and importamt
Colombia,especiallygiven that is a main ingredient in tagaco (Figure 14 and thepuchero
andinotraditional dishes in the area of study (Langebaek 1887¥)) . Al ndeend, most S
Colombiacontainarracachad ( A CT | B S dein@n8tratinglti®e)importance of this crop in
the country.

Arracachais idedly grown at elevatiosexceedindl800 neters above sea levéls
mentioned earliearracachaplants resemble celery but with larger leaveproduesyellow or
purple flowersand gravsto around 60 cm iheight(Bravoet al.2005).Arracachais usually
harvested before completing its seed cycle (ACTIBS 1989The roots of tharracacha
which is the parof the planthat is eaten resemble carrdist are yellow or white in color and
are also known as white carrptBese tubersontain high amounts of calcium and vitaminlfA
cut, theroots of thearracachacan be yellow or white with cross rings of a purple c@fgure
15). The flavor of the cooked ré®is similar to cooked carrotsearthy very gentle to the palate
andwith astrong pleasant sweet smell with a hint of a@t. | encountered two varieties in the
markets of Wla de Leyva, Tunja, and Bogotalarge yellow varietyand a pigmy varietyboth
costing approximately .25 USD pkb. (Figure 15 Table 5,Appendix B. As mentioned earlier
arracachain Colombia is usually used in the preparation of soups but it can also be grilled,
baked, boiledor fried. Acosta and Moren@.997:16) indicate that in Colombia during the

19906s, 7. &GraBachHawecetcudtivated anmmudllyproducing approximately 60,000
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tons each yeaB7.5% of this yield is destined fémcal consumptiorl/3 of arracacharpduction
in Cundinamarca and Boyaca is sold there
Arracachacan become an important crop in other regions outside the Aesjgecially
given itsexotic flavor, facility to be cultivated, and thedifferentways that cait be prepared.
Brazil and Pued Rico have been growiragracachas i nc e t h ethds@uin@dénstoaa nd i
staple foodor some populations in these countries (ACTIBS 1%3): The ancient uses of this
cropand its early domestication mathis tuber of extremenportance in théluisca diet.
Further research ahe origin and domestication afracachashouldincrease our understanding
of how populations in the Andes developed agriculture in this region and ewaivede

complex societies that the Spanish encountered during theesiref South America.

Figurel5: Large yellowarracachavariety (top). Pygmyarracachavariety. Ajiacotraditional
soup of Cundinamarca witdirracachg two potato varieties, corn, avocadoascascilantro,
and chicker(bottom left to right)
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Tropaeolum tuberosum: Cubios or Navos

This tubergrows in high elevationthe exceede 800 meters above sea leualaking it
ideal for populations inhabiting the high AndésthoughDominguez(1981: 90)suggests that
Cubios arenative to Colombia and that i®mestication began thetbe ancestrgblant is
unknown. Aweedy type tht grows in elevations around 3000m in Peru and Ecuzmod be a
wild variety of this planand indicatats origin (ACTIBS 1989:73). Neverthelesshe origins of
this plant aren the central Andes and it is cultivated from Colombia to Bolivia (Bethal.
2005) Cardenag\rroyo(2002: 20)explains thatfito understand early agriculture in Colombia it
is not only feasible to assume that the domastin of corn angucadefine and explain the
agricultural processes there, but titds alsonecesary to evaluate the importance of thebios
Chuguasandlbias which influenced dramatically the agricultural developments in the central
Andeso Cubioswere recognized as a Muispeoduct in some of the earliesmtthropological
descriptions of this society (Reich@blmatoff 1965:159), andthe predecessors of the Muisca in
Cundinamarca and Boyaca cultivated this tuber during earlier occupations (BO&da33).

Early Spanish sourcedsomake reference of this crap Muisca territory. Simid (1981
[1629 IlI: 401).described the Muisca as great farmers of cyung sweet potatcarracachag
cubios turmas(potato)and other roots.

AOtras @ ueubiasque bchaa emasus guisados y les es de gran mantenimiento y

son quasi a manera de rabanos en sabor y en todo estando crudos y este es el verdadero

mant eni mi ent o de(Jigaee deQuesadeldfdxd)r pano
This conquistador while describing the roots cultivated by the Meispkirs that some of
them calledCubias are used in stews that give great nutritamml resemble radisk,when raw

and areserved as a replacement for late@his tuber was essenttalthe Muisca as it could
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nourish populations located high altitudesin the Andes this root is associated with poverty
and it is avoided by thieighersocial classes becaudaits indigenousrigin and eaten only by
the lower social clag®ACTIBS 1989:69). In the case of éhMuiscait is not clear thatubios
wereavoided in a preferentidliet by the elites, but becausetioé¢ high elevations where the
cubiosthrive, it is possible that only populations living in high altitudesisumed therand

high elevations are commonly relegated to the indigenous lower social ¢cra#seé&ndesit
seems that teicrop was of minimum importance to the Muis@aly the populations of
Chocontawho had access to lands nearphaeamosare known to haveultivated this cropthe
Muisca eliteprobably avoided in order to eat foods similar to themunterparts at lower
elevations (Langebaek 19831).

Today in Colombiaubiosare commonly utilized in the preparation of soups and stews
such as the tradibhal dishes known &ocido Boyasenc@-igure 1§ andMazamorra Chiquita
(Table 1) The first is a stew containing a variety of tubersluding potatocubios ibias,
chuguassausage, porkeef, legumes, and spices. It is knowat fithe stevo was not a Muisca
form of cooking, but it was assimilated from the Spanish during the condpiagtet al. 2008:

42). The second is a soup made with different meats (pork, chicken, beef), beartslosn,

chuguasibias, carrots and potatodiff desciptive recipe®f these two traditional dishegeDiaz

et al.2008).Cubiosare high in Vitamin C, high in protein, and were considéodakan ant

aphrodisiacthey wereggiven to Inca soldiers and women to reduce their desiratiercourse

during war§Cobo1965[1639) . fiMal e rats fed a tuber diet st
did show a 45% drop in tot al70)l Thisg@antssgroinfor e st os

its flowers in Britain and the U.Sdemonstrating that it can be grown side its native Andes.
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Given itds adaptiacouldlibe leneficialitogntrodece tkis/ceop to lmuman,
populations living in high altitudes such as the Himalayas.
| was abé to purchase two varieties @fbiosin Colombig a white and a yellow variety
(Figure 16 Appendix B Table 3, but there are more than 100 varieties in the different countries
whereit is grown in an array of colors and sizes (ACTIBS 1989: The cost of this product in
the markéof Paloquemao in Bmwta isapproximatelyl,000 Colombian pespar .50 USD per
Ib. making it very accessible for pHefldorad who ceé
the tuberas explained by Jinmé&z de Quesadss very similar to radishesndthis could be the
reason isot that populawithin certain goups of people ancbnsideredo be afood for the

lower strata.

Figurel6: Yellow Villa de Leyva, Colombiand whiteCubiosBogota, ColombiaWhite
Cubios.Cocido Boyasencwith cubios, ibias, chuguasprn, chicken, potato, pork, and sausage
traditional dish of Boyacéeft to right)
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Oxalis tuberosa: Ibias

Similar tocubios ibias are a main ingredient in the preparation ofd¢beido boyasence
(Figure 1§ andmazamorra chiqua. The majority of the sourcekat describ&ubiosas a
Muisca crop also mention the utilizationibfas by this complex society (ReichBlolmatoff
1965:159; CardenasArroyo 2002:20; Boada 2006133; Rozo 199823). Although this root is
not native taColombig it was used by pr€olumbian societies in@dinamarca and Boyaca
after being introduced fromts place of originn Pery where the majaty of varieties are found
(Dominguez 198190). This tube(Table 1)is believed to bene of the oldest Adean crops and
hasbeen found in early costal archaeological sites far from tiagive high lands (ACTIBS
1989:90). The earliest dates of cultivatdugasin the Muisca territory comes from the site of
Aguazuque, Cundinamarca datingcad 2345 BCi 2240 BG showing how early this crop was
adopted in the regiofts ecobgical range is found between 288000 meters above sea level,
making this tuber ideal for the consumption by populations living in higlattes especially
given itsqualities toresist frostbiteThis tuber has been domesticategt there are wild
varieties which are grouped as a single species with the domesticated formse(Bxia2005).
There are around 50 different varieties, 12 of them domesticated (ACTIBSAHZA: an array
of colors that range from white to bladk,yellow,to pink, tored (Bravoet al.2005). In
Colombia the most common varieties are the pink and thenesl Thepink ibia was the variety
| was able to acquirr this projectfor around2,000 Colenbian pesos at USD per Ib(Figure
17, Appendix Band Table b

Fray Alonzo Zamora (198(701: 43), noed thatibias were cultivatedn the Nuevo
Reino & Granadaafact that is repated by Ovied¢1930:46) 150 years latéfhese tubers were

commonlyconsumedn Bogota during the XIX century (Holton 1851/50)and are also eaten
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todaydemonstrating the continuity of the traditional foods in this regiorwitsmany of these
productive tubergbias are also shunndaly the higher social classes todayhe Andes

(ACTIBS 1989:84), a stigma that is possibly a continuation of ancient practiCe®fly classes
prefeedthe consumption of corn and left these tubers to the lower classes inhabitieg high
elevations (Rozo 199838). With better marketingeichniqueghe nutritional and environmental
gualities of this cropsuch asts resistance to freezes, itgh protein value,rad itsbalanced
content of aminacids(which exceed those of the potateJTIBS 1989:85]) can makebias an
important food nobnly in Colombia but in developing and industrialized countries around the

world.

Figurel7: Ibias of the pink variety from Cundinamar&ogota,Colombia

Ullucus tuberosum: Chuquas, Rubas or Ulluco

Another one of these higievation tubergheulluco (Figure 18 Table 1, is also
utilized in traditional dishes in Colombia associated withiosandibias. ReichelDolmatoff
(1965 140 mentions its utilization by the Muisca aloagbiosandibias. Also introduced from
Peru nto Muisca territorythis tuber was adopted relatively early by ithieabitants of this
region (Dominguez 198189). Ulluco only exists in domesticated varietiand has been

recovered from 200 year old ruins in Pergiving clues to its early domestica (ACTIBS
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1989:113). This root crop is considered one of the principal foods of the Muisca (Langebaek
1987:59, Boada 2006133). As mentioned earlier, Carderasroyo (2002:20) believes that our
understanding of the domesticationudificos along with thabias andcubios through
archaeological research can demonstrate how agriculture developed in thisgegiothat
these products were fundamental in the diet of the MuiscaeBine nalescriptiors of ulluco in
colonial documents irefation to the Muisca, but its presence in the regsrwell as its modern
consumption by indigenous populations in Colombaral its association witlhias andcubios
demonstrates that it was utilized by societies in Cundinamarca and Boyaca pricartovtief
the Spanish (Rozo 19983). Perhaps their resemblances to potatoes glthsemaller and more
colorful led the Spanish to associakesttuber with potatoes and to thescribed aturmasin the
chronicles.

The roots of thelluco are brightlycolored and come in a wide variety of tojresiging
from yellow, to pink, to red purplefo brown,to black, toorange(Figure 19. They vary in shape
dramatically from round potate like, to oval, to elongated, taurved even in tubers of the same
plant(Figure 2Q. | was able to acquire threarieties in Colombian markets:yellow variety in
Villa de Leyva; a pink/purple variety in Bogot@and a brown/black variety in the market at
Tunja Thecost was beet$,000 Colombian pesos @USD (Figurel9, AppendixB, Table 5.
The taste of the raw and cookedlucos resemble very much that of beghe exturecan
facilitate the adoptionf this food in places were beeaire eaten. In Colombidlucosare
commonly usd in soups and stewas is the case fabias andcubios and are also associated
with lower classesncluding indigenous groups in the count@ubios ullucos andibias were
avoided by the chiefly Muisca class and relegated to the consumptmmesfclassesCubios

andullucoscan be grown aea levelasin Canada and Englands well as irmid to high
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elevationsijt is alsoresistanto frost,and to drought, and also hatlerance fomarginal soils

(ACTIBS 1989:113) maning that this cppcould be produceith a great variety of

environments.

Figurel8: Chuguas brownarietypurchased iBogota, Colombia

Figurel9: Yellow, pink and brown varieties of chugudsla de Leyva, Colombia

Figure20: Pink variety of chuguas different shapes and faota, Colombia
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Polymnia edulis: Jicama

This plant grow wild in Colombia in mild altitudes and could have originated there
(Table 1). h Peru as it is found ipre-Incan tombsshowing a wide dispersal (ACTIBS 1989:
122). Jicam can be eaten raw algis is way that is usually eaten in Colombiwith a bit of
salt as it was probably done by the Muisca. It contains a low amount of calories and can be
processednto an industrial sweetenavhich canbe distributed comerciallyt grows in
elevationsdelow 3000 mijt contains inulin a sucrosdree product that can be used by diabetics
thus giving this root a headstart to be marketed for this purposeC(ABS 1989:117). Fray
Pedro Simaé (1981[1623 1l: 271) noted hat @A j i gui ma OeaterabygthecMuibch;i v at e c
it wasalso produced in Muzo near the emerald mines exploited by the Mergishors of the
Muisca with whomthey extensively traded for emeralds with salt and other products (Vazquez
de Espinosa 194809).1t was not possible to obtain jicanm any of the markets visiteliring
the researh trip to Colombiagiven thatjcama is off- seasn during the summenonths(as
mentioned by some of the merchants and farmansultedl. It appears that the consumption of
this root is being replaced by processed sweets and tropical ifristaot easily founds it was

which could mean that the use of this root mldinbia is slowly disappearing.

Solanum tuberosunp®olanum colombianum or phuref@olanum andigen&olanum rybinii

and Solanum boyasendeotatoes

Early archaeological descriptions of the Muisca explain that this society domesticated at
least two variges of potatoes (Reich&olmatoff 1965:159). It hadeen suggested thidie

potato wa®f lesser importancéhan corn and beams the diet of the Muisca (Kurella 1998:
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198). This saitement is far from the truth becaym#ato wasssential tahe Muiscadietand as
important azornand beans (Boada 200E33). Corn was mainly used for the production of
chichaand controlledy the chiefly classes.nE main stapléood for the majority of the
population wasubers especially the potatd.angebaekK1987:59) explains thataccording to
the majority of the Spanish chroniclésepotato was indeed one of the most essential foods for
this complex saety. Pollen analysis conducted in the Sabana de Bogota indibatgsotato
was grown in the raisefields utilized by the Muisca (Boada 200&3). The domestication of
potato in this region is eaglgatingto at leasthe Herrera peod. Although the most known
forms of potato come from Peru, some species and varieties are native to Cundinamrca and
Boyaca, Colombiasuch asSolanum rybinii, S. andigenurmndS.boyasencéDominguez 1981
89).Labbé (1986: 154) statéisat the Muisca had only two varieties of potdmat it is more
likely that it was ateast three as suggested by Doguiez.In comparisn to corn the potato has
high yieldsat high elevationthat exceed @0m and it is certain that it was the staple food of the
lower classe¢Dominguez 198189, Salge 200738).

Rozo (199821-22) makes an excellent description of the use and varadt@stao by
the MuiscaThe Spanisidid not callpotatopapasas it iscurrenty known butratherreferedto
them agurmas In the Qhibcha language potatoe®re known agomas(Table 1)in general but
differentvarieties sizes, colors and shapghadspecific names. Yellow potatggsossibly
referring toS. phurejawere calledybaiomy wide potatoegazaiomylong potatoeguyiomy
large potatoepquasiomygdark potatoefunzaiomy and white potatoeseiomy The extensive
terminology demonstratesdhwide variety of potatodbat existedn the region as well as their
importancean the Muisca diet. Jimméez de Quesada 962 [1545]9) in his expedition into

Muisca territory described the presence of potatoes in large quantities and that the Muisca seem
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to eat only this type of foodsimén (1981[1621 IIl: 401)also mentions that the Muisca
cultivated large quantities of potatoe

Today, thepotato continues to be of extreme importance in the diet of contemporary
Colombians. Potatoes are cooked in an impressive number of ssiess the case in antiquity
(Rozo 1998: 21)In Colombiaapproximatelyl60,000 hectares are cultivateachyearwith
potatomainly in Cundinamarca ari8byaca, with a production o#20696 tons per yeand
consumptiorby a single person of around 123 kg a y@aosta and Moreno 19932). |
purchased dlifferent species gbotatoes at the markets mentionethi@a methodologgection:

S. tuberosumsabanerat1 USD per Ib. S. colombianum or phuregt Criolla 1.5 USD per Ih.S.

andigenaat1 USD per Ib andS. rybiniiat1 USD per Ib(Figure 21 Appendix B Table 3.

Figure2l: S phurejacriolla (left), S. tuberosumsabanerdcenter),S.rybinii rucki (right)
Bogota, Colombia.
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Manihot esculenta¥'uca

It is stated in the Spanish chronicles that the Muisca cultivategittaea very important
root crop in nost of S. AmericgSimén 1981[1629 Ill: 401). Archaeological evidence for the
yucain Colombia is found in the town dalambo, Magdalena dating to 1120 years B.C.
(Dominguez 198184). The evidence comes frobudareswhich are artifactsisedto process
yucabut, there § no archaeologat evidence from plant remains atiate no archaeological
evidence fothe presence of this créyas been recoverad Colombia (Cardena&rroyo 2002:

19). Yuca(Figure 23 originated in the Amazon basin, but the closest botanical archaeological

evidence to Colombia comes from Venezuela at a relatively lated@te500 AC(Pearsall
1992:189).0viedo(193011:389)i ndi cates that the Mui ywa cul t i
referring to some poisonous varietiesting that the tubexuld be in the ground for up to two

years after they were ready to be uddte long preservation of this crop made it ideal for the

Muisca Yucagrows in temperate zones lasted twice ag ks theyucacultivated at lower

elevations.

Figure22: Yucaroots at the Paloquemao produce market at Bogota, Colombia.
As is the case for potatgucacontinues to be a very important crop in ColomBieosta
and Moreno 1997: 1922) calculated that 200,000 hectares of land are cultivated eacht gear a

national scale, producing 2000000 tonywdaperyear; production hagramatically increased
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beause of governmental stimulus throlghagro.The consumption ofucais of great
importance in the diet of rural and small populations @héo of theproducton of yucais
destined to personabnsumptionEstimated consumption gticais 20kg per person a year

(Appendix B Table .

I[pomoea batatas: SweRkbtatoes

Archaobotanicatvidence of thegsence of swegibtatoes from Zipace) Cundinamarca
dated to 3270 +/30 BPandis the earliest eviehce forthis tuber in the Bogot8abana (Correal
and Pinto 1983180-181). It was during the Her@period that many ohe roots and tuberms
the regiorbeganto be domesticateor adoptedSweetpotatowas possibly introduced to
Cundinamarca and Boyaca from the Northewastakegions as it originated in dry areas and
expanded from ther® therain forestand sabanas (Donguez 198184; Labbé 1986: 154 The
diffusion of sweetpotatointo other areas from its place of origin is a very interesting proltess
was cultivated in multiple regions in Sovimericaand as fanwayasMalaysiaand Polynesia
by native peoples. Sweebtatois native to the Andesvherethere is fossil evidender it dating
to 11,000 year ay Its presence in the Pacifelands is stildebatedBrintnall and Conner 2001:
186). That it occurs in pacific isladsupports the hypo#sis that people crossed the Pacific from
South America to the Old World before the arrival of the Spahsever until further
evidence is obtained this canredeterminedlt is alsounknownhow and from where the
sweetpotatoegeached the centrabrdillera in Colombiabut as mentioned earlier this root was
beingcultivated in this region at a veearly date.

SweetpotatoegTable 1)werearegularlygrownby the Muiscan at least 20 different

municipalitiesduring the conquegt.angebaek 198®81). The chronicler Simd(1981[1625
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ll: 271)mentons that at the arrival of Jiméz de Quesada to Bacata, the Muisca were
cultivating this root in the adjacent regioAdter the arrival of the Spanish @olombia the
sweetpotatobegan to be prepad as disweebd, a practice unknown by the Muisedierethese
roots weremainly roased, bakedand used in soup®4&tifio 19906). Today in Colombia sweet
potatoesareusually prepared asdesserand the native forms of preparation have been
completelyreplaced Sweet potato continues to be produced in Colopthidisnotas popular as
some of the previous tubers and roots described edrheitroduction ofcooking methods
suchthosepracticed in the United States where this crop is commonlyediian make it more
appealing to Colombians in order to obtain the nutritional qualities that this rootfearirhese
roots contain relatively high amounts of protein for a starch (2% by weight), sugar, and beta
carotendas high as that of carrgtgwo varieties are grown in Colombia sweet variety
(Figure 23 that isoddlyT shapedandlight brown in color and a salty variefigigure 24 that is

radish- shapé with dark brown exterior (Apendix B Table5).

Figure23: Sweetpotatoof the sweet varietiBogota, Colombia.
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Figure24: Sweetpotatoof the salty varietydogotd, Colombia.

Methods for thd’reparation of Roots and Tubers

The verbs that refer to the act of eating in the languagesd¥luisca vary depent on
what is being eaten. For eating roots the terBoggsquaViricoecheal834). Having a specific
verb for eating roots emphasizes that these tgpésods were of extreme importance for this
society Regarding the ways theseifts were utilizedit is known that the Muisca ate some of
these raw such dke jicamaand the ibiagR0z0199848). The roots and tubers were also boiled,
grilled, or used in stewafter the advent of the Spanisthe roots were also cut in large pieces
and used in soupamethod that is generally utilized today in the preparation of soups in
Colombig as intherenownedsancochqRozo 199847). Grilling the yuca sweet potato, potato
and otheroots not directly in the hot coblt in theashess also a practice that continueslay,
as wagdoneduring the Muisca periodCooking methods utilizedybthe Muiga are also found in
the Spanisithronicles. Irnthe descriptions ahe conquistadoof BogotaGonzaloJiméne de
Quesadal(962 [1545]:9) it is explained thatubioswere used in their stewSviedodeValdez
(1852:389) stateghatitheir subsistence was cogucaof the kind that does not kjlandwhat

they eat the most is potatoes and roots that theytogeither and thahese werethe most
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ordinary kinds of foog suggesting again that eating théstor people with a lowesocial

status.

GraingCereals

Zea Mays Corn

The earliesevidence of corn domestication in Muisca territory is found at the sites of
Zipaquirg dating to150 B.C, in the form of pollen samples identified in the area (Cardale
1981:49) andt the site offequendamawhere the presence of ceramics, manosmagdtes
dating to 275 +/34 B.C.(Boada 2006:27) demonstrate the use of corn by the early inhabitants
of this regionln the site of Filomena pollen analysis demonstrates the existence of casn at th
site dating to 2450 +40 BG500 AC(Boada 2006:49)The Muisca utilized a wide array of
varietiesof this grain(Table 1) In excavations at the sitdé La Muelain Tunja a total of 193
samples otorncobgqFigure 25 were recovered thatere later analyzed in order to identify the
varieties preser(Pradillaet al.2005) Through this analysj& was possible to identify the
following cornvarieties:Pollo, Pira, Sabanero, Cabuy@ndTunelo; thePollo variety
predominated (Madero 1990)he Pollo andCabuyovarieties were also identified in Calima
sites where the earliest corn archaeological samples in the country have been recovered
demonstratin@n early production of these varieties in Colombia (Extagl. 1987:447). At La
Muela it was also possible to recover a sample of 275 cooked corn; ¢inainarieties
mentioned earlier were also identifiderédillaet al.2005).The great variety of gmmatical
terms in Chibchased forthis cropsuggests that wide spectrum aforn varietiesvas available

(Langebaek 19859). Cornwas considered the most impamt crop of the Muisctor its
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religious and politicasignificance as well a®r its nutitional value and versatility (Kurella

1998:198).

Figure25: Burned corncob fromrexcavations in the Muisca site of La Muela by the UPTC.

The cultivation of corn by the Muisca took place in raised fields knovcamellones
artificially created irswamps lfumedalesand hidh enough to prevent the roots from becoming
humid, and also guarding agaidsbughs and frosts (Boada 20083). The use ofamellones
created favorable conditions for corn cultivation ghdough the se of this agricultural method
the Muisca were able to produce two corn harvests perigesgasing the productivity of the
land (Kurella 1998198) more specificallythe production of th€ollo varietythat is very
common today in this region and tteain produce two crops a year (Boada 203®).

According to the Spanish chronicj@s January during the dry seastime fields began to be
prepared andvereplanted during March at the beginning of the rainy season, and harvested
during Decembergimoén1981[1629 Il : 402). Thistraditional practices still used today by the
modern populationt is possible that the Muisca practiced a multicropcadfural technique

where different crops or varieties of a cnpre produced at the same time gidwgy - side in the
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camellonesfor instancejn the sane field corn, beans and squasgére grown. Pollen evidence
for multiple cropsm a single fielcthas been recovered in Muisca sitBsada 2006141).The
vaguedescriptions in the chracies on the raigkfield systenonly mentioncornas theproduct
grown in thecamellonegBoada 2006: 144)

One of the most important qualities of corn is that it can be storéong periods of
time. Thiswas of great advantage for the Muistaeywere able to satigftheir nutritional
requiremats during times of famine and keep latgmntities of this cereatoredfor future
feasts and the production dficha thusmaintainng a certain control over the populatidhis
also clear that corn was extensively proetdi by this chiefdomrSimén(1981[1629 Il : 268)
noticesint hat this regi oMNewas asa sr ifhelprodudtion ofgdot € . @ s
for the Muisca is clearly demonstratetien one considetkat it was the only crop that was
dedared to be produced by all of tMuisca chiefdorg, villages, capitanciesandrepartimients
in the territories of Cundinamarca and Boyawedin larger amounts thaanyother crop
(Langebak 1987:60).

The general consumption of corn by the Muisca is also demonstrated by the presence of
phytoliths ofZea maysn human dental calculus recovered in jeuand Soachdherethe
majority of the samples tested from individuals in different social classes ditbeg@resence of
this cereal in their diet (Parra 1928:). Although corn was consumed by all the Muisca social
classesthis cereal was primarlgonsumed by the chiefly class and rarely consumed by the lower
classesThe chiefly class controlled the ghaction and storage of this cereahich was mainly
destined for their consumption and the preparatiathiwhafor feasts wheit was also
accessible for the lower classes (Kurella 199). This statement is also supported by stable

isotope analysis of human bone recovered in the site of Las Delicias, Cundinamarca where
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individuals considered to be of the chiefly class had the higleesentagefor the consumption

of animal protein ash corn Expecting mothers and young children of various aladassesiso
showed a high consumption of animal protein and corn (Carefemago 1993:139).The stake
isotope analysis of Muisca mumies a funerary practice that was orgyovidedto the

individuals of the highest social clagwdicate a diet exclusively of-@ plants which is mostly
associated with corn consumpti@tableisotope analysis d¥luisca humarskeletal samples
considered to be of lower classeseal a dietrich in C-3 plans associated with tubeasnd other
plants(CardenasArroyo 1995:13). The lower Muisca social classes were not only restricted to
eatng corn m certain occasionsut also tahe formin which it waswas consumed. The
preparation of corn in the form ofrteales pollosin Colombia)(Figure26), where the corn is
grourd into a dough and then wrapped in the husk and hoilas the form eaten by the lower
classesWhen the corn was groumto a dough and flattened into a round shapetiaeil

grilled, known & arepas this was provided twas the way the chiefly clagBigure 2§ (Patifio
199Q 67). Todayarepais the form most commonly consumed by modern Colombéatieough
bollosare also still very popular in some regions of the Atlantic cttastclear that corn was
restricted to the adult general population and more avatialtes chiefly classes, expectant
mothersand younger children indicating again that the Muisca had a sophisticated restrictive

and preferential dighatwas highlyorganized and controlled.

Figure26: CornbollosBarranquilla, Colombia (leftCornarepasBogota, Colombia
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The majority of the corn prodad by the Muisca was destined tbe production of
chichg a fermented corn beé#rat was the main beverage consumed byMhiscdKurella
1998:198). There are nielated chemical analysis that establish the nutritional values of the
chicha but it isnoticeablevhen you drink it that is verfjlling and, given that is based on corn
it must have some of the nutritional characteristics sfd¢breal. In order to ferment the corn
young Muisca woran would chew some grains and sp&m back irto the dough, beginning
the process of fermentati¢Ratifio 199072). The dough was then Il for a few hours and
placed n large ceramiollas where it was fermented for months at a time. Oviedo (1862)
commentedhat because the water the Muisca drank was of poor gaalitynhealthythey
would drinkchichainstead thus preventingickness caused by contaminated wa&&ichawas
consumedy the elitesbutit was also accessible to the general population during communal
projectsandduring feasts. At the sitél Infiernito (Figure 27 near the modern town of Villa de
Leyva, Boyacathe Muisca constructed an impressive observagione monuments were
erectedn the form ofphallic symbolspossiblyin relation to ceremonies related to fertility

where the distribution afhichawas a common event
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Figure27: Archaeological site El Infiernito near Villa de Leyva, Boy&mombia. Muisca
observatory (left). Phallisymbols indicating fertility ritegright).

At this sie archaeological excavationslI® the recovery of large amounts of ceramics
utilized for the processing and consumptiortioitha including largeollasfor its preparation
andmucurasceremonial jargFigure 5)used for serving this drink his beverage was
masgroduced fo a large nmber of people whecommunal consumption of this beverage was
the main evenin feasts dedicated to fertility ceremonies (Salge 2@Q0) In the majority of
Muisca rituals, rites of passage and other celebratsoueh as weddingsisedchichain a
fundamental role (Salge 20021). For instanceasdescribed by Simén (191625 111: 198),
it he br i ahechatwihér husbarfdtode as a symbol of the fundamental new life that
awaits them During these festivitiegthe Muisca meformeda circle that represented the sun
and dancedhe women in the center of thigcle distributed the fermented drinkdicating the
important religious significance this drink had in every Muisca celebration (SalgeZ200Ir
Colombia the intrductionwestern beer tkto apartialreplacement of this tditional drink and
during the 19 0,dhe government implemented a sanitary law that prohibited the production of
chichafor a product thatvould cost t& times more (Patifio 19992). The implementain of
this law did not completelgliminatethe production of this beverageadigenous anthdino

populationscontinuedto producehis beveragéor theirlocal consumption anébr traditional
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practicesand celebrationsorn continues to be part of teet of the majority of the population
in Colombia. Muisca corn varieties (Tall) are still cultivatedncluding thepollo variety
(Figure28, Table6). Corn is sold in the majority of markets infdient forms: fresh, dryand

processedready for preparation @frepasandbollos) (Figure 28§.

Figure28: Mazorca pollovariety (left). Processed corn farepasor bollos (right) Bogota,
Colombia.

Methods for the Preparation of Corn

The Muisca called coraba(Garcia 1948aandLugo) but had specific grammatical
variations to refer to different types of comnWh i t e c or n wadale pqeifyzar r e d
Black corn:ChyscamuyYellow corn:Abtyba.Red cornSasamuynd soft corn:Phochuba
(Viricoecheal871:169, and Jiménez de Quesada 1962 [154B):R0z0(1998 62) explains
that when corn was not used to makeha the Muisca roasted the grains take corn flour
for soups or fodough to makarepasandbollos The simplestorm for eaing corn wa raw or
grilled. Corn was also utilized to makellosor tamales anthe chiefs gavéhese withchichato
the general population as a repayment for communal services or to individuals of a particular
statusfiBollo: A paste of corn flour and grease that is kneaded like bread to form a cylinder of
white dough about a palm and a half in length and are rolled in the corn husk or of other plants

and are boiled and sold all around, and it is the common breatiehglives and the Indians
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eat 0 (128b:r2@)dhebollo (Figure26) was the general form in which the common
populationconsume corn and shows that a restrictive diet was not only enforced in the type of
foods used but also in the forms these foods wepaped.Corn was also eaten in soups is
done today all around Colombfas in theajiaco andsancochalescribed earligras well as in
themazamorraa type ofcream corn. There are detailed descriptions of how these soups were
preparedy the Muiscan the Spanish chroniclgalthough it is possible that they were prepared
similarly to modern preparations Cundinamarca and Boyaca, Colombia

Another common fornof corn preparation wabe traditionabrepasthattoday aresaten
in all the region®f Colombia Arépain Chibcha:Thytafunor Thyta furd Vificoecheal871:
115, and Jiménez de Quesada 1962 [15453). The Muisca prepared theepasfrom the corn
dough and utilized either dry corn or fresh corn. GeneraitBpasare made ito a roundlat
shape and timegrilled, but there are a wide variety of typssch aschoclowhere the fresh corn
is used and these arsually sweet an yellow in colopeladowhere the corn is first dried in
mineral lime powder in ordeotremove the coat on theagns and then friedind whitearepas
(Figure26) which are the most common where the dry corn is made into a flous thated
with waterto become dough that is madéoim round flat shape and grilled. During the Muisca
periodarepaswere generally &en by thechiefly class and restricted frotine general
population(Rozo 199863), but this rapidly changed during the Spanish conquest atepas
became the main staple food metcountrytoday, these corn delicacies are considered the
tortillas of South America.

Chenopodium quinoa: Quinoa

Quinoaoriginated in Per@Langebaek 19941), where it was first cultivateB000 years

ago (Braveet al.2005);it is a major source of protethat isof such a high quality that often

73



replacedneat in the diet of indigenous peoples in Peru, Bolivia, EcyaddrColombia
(ACTIBS 1989:149). It appears thaket Muisca intensively cultivated ooa in their raised
fields. Becatse its use was not restrictiékk corn, it was commonly used by the general
population (Raiché-Dolmatoff 1965:159 Labbé 1986: 154 Pollen analysis at the Sabana de
Bogotd duringexcavations at the sites of Cota and Sadfrom samples found in raised fields
cultivated by the Misca show the presence Ghenopodiunpollendating to the early Muisca
period (Boada 200&:33). This is the only type of archaeological evidence for quinoa in Muisca
territory, as macro samples of this cereal have never been found in Miiessd he bhck of
archaeological evidence does not allow us to understand completely how this cereal was used or
when it was introduced to Muisca territory from its place of origin in Peru.

There are no referers in the Spanish chroniclesthis cereglwhich raises doubts about
the use of this crop by the chiefdoms in Cundinamarca and Bdyaearthelesswild and
cultivated varieties of quinoa acemmonly found in this territorin the presentand it isnot
believed to have been introduced by thar8gh or later inhabitants of the region so it is almost
certan that the Muisca did cultivatais crop.Patifio(199Q 62) suggests that quinoa was
cultivated by the Muisca fAdnand even iif the con
this affirmaton, recent archaeological studies have shown the prese@tepbdpodiunpollen
i n t he Quineaggwasamsdooumented in later sources indicating thé cereal was
cultivated in Cundinamarca in 183Bis dates the earliest documentation we hdeethis crop
in the region (Vergara Yelasco 1974tll 11291130).It appears that the Muisca also utilized
quinoa forthe preparation of alcoholic fermented beveragsi was done by indigenous

societies in Peru (Cobo 19586639: 162).
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Usually, quinoa(Table 1)is cooked likerice; it is also used to thicken soups. The grains
are alsdoasted or grounded into flour ahdiled or fermented into beer (ACTIBS 198%3). In
Peru and Boliviait is commonly used to make bakgoods and bread. Theales of the quinoa
can also be eaten or used for animal f@&e.nutritional value of quinoa is incredibly high as it
contairs a better amino acid balance than most true cereals and eventnmeaideslysine,
methionine, andysteine as well as carbgdrates(ACTIBS 1989:149-153). The popularity of
guinoa in Colombia decreased dramatically after the conquest but recently it hgsdvaen
largelyfor its nutritional quality and now is camonly found intraditionalproducemarketsas
well as h supermekets around the countripuring 2001it was questioned why such a valuable
crop had nobecomea staple food andlthough its cultivation has increased during tise ten
years, agriculture wagill dominated by other crops because it is difficulct@ngeentrenched
eating habitshat focus orcorn, wheat, and ric@rintnall and Conner 200%62).

A new dietary trend irating healthyoodshas dramatically spread the ugejoinoa in
developed countries. In the United States quisg®w increasigly popular (Murphy 2011) and
can befound in many supermarketghis grain igistributed by big firms such as GOYahd
Whole Foods ands commonly oféred in restaurants. More thab08 tons of quinoa are
imported to the United States every year from Bolivia and,Blermonstrating that this ceraal
quickly being adopte(Brintnall and Conner 2004:62).Quinoa @n be grown from elevations
raging from sea leveb 4,000 meters aboveaskevel andhere are more than eight varieies
depending on the elevatidans grown the valley type, altiplano, salar, sea level type and
subtropical type with colors ranging from réd prown,to yellow, to orange, t@urple(ACTIBS
1989:154).Sealevel quinoa is grown in the United Statesdits resilience means it cagrow at

various eleations,allowing farmers to cultivate this nutritional crap marginal landsQuinca 6 s
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recent popularity is improving the livelihoods of farmers that produsectbp:iiBefore people

didn't go to studythey were born, they grew up, and that was it. They went on to herd sheep and
llamas. Nothing more, now people here, we think adoati ng s omet hi ng wi th
(Murphy 2011).Yet, the increased popularity gfiinoacan also hava detrimental effedior

native populationthatusethis crop The increase ithedemand for quinoa has raised its price
about seven times in Boliviarhere it is a staple food and matiearder for Bolivians to

pur c h aAnd if grices kedp climbing, quinoa could stop showing up in traditional soups and
por r i dges (Murphy Bal)Thus,itis nedessary to reach alance in production for
export,while maintaining the supply of quinoa for the lopapulations that depe on it.In

Colombia this crop is sold as dried graatgproduce markets in the coun{figure 29 Table 6)

Figure29: Quinoa grans Bogota, Colombia.

Legumes

Phaseolus vulgari&rijol, Common Bean

This species of @ (Table 1)was first domesticateid Mexico, Central America anth

the central Andes of South Aamcain Peru and Colombia (Britnall and Conner 2001:143). This
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important crop was domesticated independently by th€phembian societies in the central
Andes of Colombiaancestors of the Muisca who continued to grow this legsortbat it

became an essential part of their diet. The earliest evidence of domesticated beans in South
America come from the coastal valleys of Peru dated to 4400 yeaasdgo2500 years ago in
Mexico (Britnall and Conner 2001:49). Archaeological Muisca sites in the Bogota Sabana
show the presence of pollen belongkigas®lus vulgarisdating to 1100 BC (3050 +40 AP)

in Guaymaral, 500 BQ2450 +/40 AP) and 450 AQ(1510 +- 40 AP)in Filomena

representing evidence ftite earlyand continuousise of this legume in the regi¢Boada 2006:
49). The Spanish chronicles descritimnas the only crop being cultivatea theraised field
system ofcamellons, but the presencd dPhaseolugollen in samples taken from Muisca raised
fields suggest otherwise (Boada 2006:133).

Most likely thecamellonesvere utilized for growing multiple crops on the same field
and not monocroppin@s the sources suggest. This agricultural technique has important benefits
such asamore stable preservatiai the soilsa reduction irthe qualtity of weeds angbests
andin crop continuity although this practice has disspeared in Colombia altagdtie mixed
croppng is also advantageous f@orn, since beans are associated with nitrdgang bacteria
essential for thigereal(Britnall and Conner 2001:49). Multi-croppingwascommonlyutilized
in the Americas before the arrival of the Eurap@angebaek 198®81) and today is still
practiced in the Bogota Sabana by the local farmers throughout the region (Boadb33006:
Bean plants grow fast and are ideal to grow alaity corn Theycomplement each other in

nutritional terms anthese wo cropswere of extreme importance for the chiefdgiiabbée

1986:154)fi The Mui sca agricultural economy was bas:i

198).
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According to Langebaek (198 #prtysix percent of all the Muisca captaincstivated
beans anthiswas the third most cultivatemtopafter corn and potato@s the chiefdomsAs
with manyotherplantspecies the Muiscacultivatedmultiple varietiesof this legumeln
excavations at the site of La Mugtatotal of 33 ban seeds were recovered and analyaed.
least three distinct varietiegere presentHuacaloma, &n Rafaelandthe Tunjavarieties
(Pradillaet al.2005)(Figure 3Q Table 1) The Spanishchroniclers alsaescribe the presencef
bears in the Muiscacleif d o ms . Fr ay(19H1b234dll: IB)acceunt dfshe
welcome the Spanish received when they encountered the Nkigs#ollows é i | es tr ai an
los nuestros de todo lo cual abunda aquella tierra con mucho maiz, frisoles y raices de muchas
manera® ( éand they will bring to our people ever

corn, beans, and roots of many forms).

Figure30: Burned bean seeds recovered at the site of La Muela Tunja, Colombia by the UPTC
represating the varietiesHuacaloma, San RafaahdTunja

After the conquest beans contidie be ofimportance for the human populationtbé
northern and centré@dndes.Today common bearare the most widely cultivated species of
legume in the world (Bnitall and Conner 200149).In Colombia he common beaffigure31,

Appendix B Table 7)is the most important legume in thailgt diet, especially fofamilies with
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scare resourcedt is considered the cheapest resource with proteins and calories they can find
(Bravoet al.2005).In the produce markets of Paloquemao in Bogota and Tunja the cost of one
pound of fresh common beans range between 700 to 1,000 Colombian pesos or arbisial .5
These legumes can be purchased as dry seeds, freshrdeesh in the podBeans are eaten in

the entie country in abundance and atdized in many traditional recipgesuch as theéandeja
paisg the main traditional dish in thedpartment ofAntioquia, Colombia In Cundinamarca and
Boyaca beans also form part of the daily diet and they are usually added to soups. Beans are

utilized by the entire range of social classes and it is also possible this was also the case during

the Muisca period.

Figure31. Common beasan Rafaelariety Bogota Colombia.
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Arachis hypogaea: Peanut

Although peanut§Table 1)are usually associated with nuts theyraaly legumes
Native societies in South America probably ate ti@much the same mannerlzsans. The
domestication of this legume possibly occurred first in southelimi8@and northern Argentina,;
by the time of the arrival of Columbus to Ameripaanuts were cultivated in many warm
regions of South America (Brithlaand Conner 2001t50; Langebaek 1994). Peanuts were
utilized by many indigenougroups includingthe Muisca beforéhe arrival of the Spanish
(Dominguez1981:87). Peanuts were grownftine Colombian Andeandin the Alto Magdalena
although they wre introduced to these regions from the Lla@adgntalesvhere they diffused
extensivelyindicating they were grown there before the Muisca had access to this legume
(Patifio 1964161). This cop is not mentionechithe Spanish chronicles as a Muisoadfo
productnor found at any of the archaeological sites in Cundinamarca and Boyaca. Nevertheless
it is very likely that peanutaere utilized by the Muisgaspeciallyas native societies in the
Llanos who cultivated this crop were subjects of the Muidwafs of Sogamoso and Tunja
(Castellano4.955[1601], IV: 221).In Colombia, ass the case all around the warfgeanuts
have become one of the most consumed legameésre subject @xtensiveagricultural
research for their high proteaontent theirresilienceto grow on poor soils, arttieir ability to

thrive in tropical environment$(itnall and Conner 2001:150).

Erythrina edulis:Chachafruto or Balu

Chachafrutas alegumethat grows in treesgcan reach 14 meters in heigahdcanlive
between 30 to 40 years (Bragbal.2005). It grows aélevations ranging from 1200 to 2600

meters above sea lev@lhis tree is native to the Andean region from eastern Colombia to

8C



southern Bolivialt is asemdomesticatand wild forms are abundant @olombia so it is very
likely that the Muisca and other indigenous-@@umbian groupsised it for foodACTIBS
1989:166). Thechachafruto(Table 1)is considered a miraculous plant by some indigenous
people for its medicinal uses and as a super foods high protein content and its quality and
balance of amino acids (Braeb al. 2005). Its leaves, flowers, padand fruits are edible.he
indigenous people that had access to this food probably used effichncthaeological
evidence of this legue is lacking in Colombidut seeds have been found in early burial sites in
Peru (ACTIBS 1989170).Rozo (199831) explairs that although this legume is not mentioned
on any of the sources as a Muisca crop it should be added to the list of foods utilized by this
chiefdom society.

This legume is not commonly utilized by the modern population in Colqibiat is sold in
the marke of Codabasn Bogo# for 2,500 Colombian pesos gler or around 1.25 USD
althoughit is not easily founqFigure32, Appendix B Table 7) This legume has great potential
for becoming a staple food inthe Andasthe r ee i s very eesadiisbfy gr own.
season seed production, basul is potentially vital for health and survival in times of food scarcity.
It is also promising for use in reforestation, one of the most pressing of all environmental
concer nso ( 260TThi8l&umesaidly boiled with salt antheneaterwith corn
and tubers. Chachafruto could be an important dietary addition to the dinner tables in Golombia

as its seeds contain 20% protein, essential amino, acidphosphorus (ACTIBS 198968).

Figure32: Chachafruto seed Bogota, Colombia.
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Inga feuillei: Guama

Compared to the othduisca legumeghe part oiguamathat is eaten is not the seeds
but the fruit itself These fruits also grow inside pods likeeans angeanutsbut unlikethose
legumeghat are vinegguamasgrow astreesup to15m high(Bravoet al.2005. The long hard
pods ofguamascontain a white silky fruit encasing a large black hard $Egplire 33. The
silky casing is a delicious sweet substance that appeardt in your mouth and can be
compared to cotton candyhese fruits are eaten freslodayand this was probably the case
before the conqueétable 1) It appears that this plant originated on the eastern slopes of the
Andes including parts of Colombia anslere later introduced to coastal regian Peru in
ancient timesgiven thatthe podof this plantare represented in p@olumbian potterglating to
approximately 1,000 BC (ACTIBS 1981: 283nhe presence of this fruit in the Muisca diet is
listed in he Descripcién de la Ciudad de Tunj@943[161Q: 455). The Muisca possibly
obtained this fruit from lower elevationacluding those outside their territory and most likely
traded some of their produgtscluding saltfor the fruit Guamagyrow at eleations from sea
level to1500 m, they can resist temperatures abov€ 3@ndtheytolerate highly acidic soils
with aluminum saturation as well as high amawitwater often growing in swampy areas

(ACTIBS 1981: 284).

Figure33: Guamafruits, seed and pod Neiva, Colombia
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Fruits

The preceramic societies of Cundinamarca and Boyaca that inhabited this region around
10,000 years ago based their subsistence dyiraarthecollection of wild fruitsand seeds over
the consumptin of meatas huntingvas a secondary activity; the Muiscansidered an
agricultural society, in reality had a mixed diet composed of animal and vegetable protein as well
as wild fruits (Cardenadrroyo 2002:14). Fruits were of extreme importance dgithe early
human occupation in the Bogdé@abana and Tunja aedntinued to be of great importance
during Muisca occupation. Microverticality allowed the Muisca to have access to a wide range of
fruit species in their diet from tropical fruits growingvaty low elevations to fruits that include
a widevariety of berries that grow atevations of up to50m above sea lev@{urella 1998:
198) The Spanish sources dot explainthe importanceéhatfruits had in the Muiscaconomy
but it is clear thatbeforethe arrival of the Europeayifsuits were utilized widely by the native
societiegLangebaek 19875). Fruits were an important source of calories, mineeald
vitaminsin the Muisca diet and theajority were eaten fresh from the trees (Roz88185). It
has also been documented in the chronicles that fruits were seaSamedd), although it is not
known if this was a preparation of sweets, preserves, marmatacgadifferentway to preserve
them fSazonarse la fruta. Aiensuta ( Vi rail&7d194).ihe Spanish were also introduced
to the fruits the Muisca utilizethut as the native populatisrdeclined andewagricultural and
food production methods developde fruiting trees that got eradicated weeserreplaced,
leadng to a ireparable reduction of fruit sourcd®atifio 1977108). Today native fruits are
commonly found at the produce markets in Colombia and are widely utilized by the modern

populations once aga(ifable 1, Table 9)
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Shrub and Vine Fruits

Curcubitamaximaand pepa Ahuyama andCalabaza

These squash varieti€Bable 1)werepossibly the most important and the earliest
domesticated fruitef the Muiscabut it is alsdbeen suggested that these fruits were not that
important in the chiefdoms (Kurella 19988). The earliest archaeological evidence of
Curcubitain Muisca territory comes from the site of Zipacén, Cundinamarbare samples of
asquash were recovered and dated to 38&b8P (cal 2306-/-35 BC) during excavations
conducted by Correal (199261). In the site of Aguazuque, Cundinamaticaremains of
Curcubita pepavere recovered in associatiofith the third zone of occupation with a
chronology of 3850 +/BP (cal 2345 B&al 2240 BC)CardenasArroyo 2002:57). This
evidence suggests thejuashes were early contributors of the Muiscaathdtof early peoples
in the Bogota Saban@urcubitaphytolithsin the form of elongated segments were identified in
the dental calculus of a Muisca individual in Tunja, Boyaesonstrating the presenakthis
fruit during Muisca occupation (Parra 1922). ThisMuisca individual (Tunja 4), eemale of
approximately 30 years of ageame from a common burjauggesting thaCurcubitawas
available to the general polation (Parra 1998: 22The Muiscautilized this fruit for a variety
of dishes such asaque a pickled squash combined withias, chuguasand other vegetables
that was fermented for two weeks in a clay pot and eaten with meats and tubers (Ro66)1998:
The leaves and flowers of tbuyamawere also utilized in stews combined with cameal
that wasserved for breakfast (Rozo 19%6). LangebaeK1987:65) explains that according to
the Spanishchronicles the Muisca generally utilized giteuyamaand the squash their diet

although it was mostlysed by the lower social classes.
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In the Descripcién de la Ciudad de Tun(&943[161Q: 455)ahuwamasare described as
astaple food of the Muis¢c@mphasizing the importance of this fruit there. Theonicler Simon
(1981[1629.1: 242)also describethe presence of this crop in Bogota and the adjacent regions
during the arrival of the Spatigo the area in 153According to Zamora (198@.70]: 43), the
flauyamas que son vnas grandissimas calabazas de mas de seis dedos, diz czamte
anaranjada de buen gusto y alimento de los pabres Thi s ¢ hr o rCurcubitar r ef er s
maxima(Figure 34 as an enormousjuashmore than three feet in lengthth a tasty orange
meat This is noted as being th@od of the pogremphasizing the idea that squashes were
consicered food for the lower class&oada 2006:133) also states trettuyamavasconsidered

food for the lower classehiring the Muisca period

Figure34: AhuyamaVilla de Leyva Cdombianoticethe large size of the fruit (lefthhuyamas
at the produce market in Tunja, Colombia.

The Curcubita maximariginated in the ndihern and central Andes and lhs largest
fruits known for a plant speciesomeweighting in excess of 50kgd reaching a meter in
diameter (Bravet al.2005).This large size allows fan entire familyto sustain themselves for
many days with just one fruit. This squash is commonly utilized in the modern Colombian
cuisine andhas ahigh nutritional valuelt is also utilized for its medicinal valuas many

Colombian doctors affirm that it is the best type of food for pespffering from ulcers or
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whomhave been operatexh for digestive and intestinal problems (Braatoal. 2005). The seeds
of theahuyamaeare also eaten after being roasted. Tuecubitasare easily cultivated and are
little bothered by pests or heataking them ideal for cultivation in many environments. These
crops can also be stored for mon#agen yearswithout special carea qualitythat is used by the
modern population in Colombia atftat waspossibly used in antiquity by the Muisca. The fruits
are usually baked or boilesometimes made into a puree knowmage deahuyaman the
Atlantic coast of Colombiaand are also added $oups in Cundinamrca and Boyaca. The
squashes are highly nutritious and are an excellent source of vitamin A, @Gnidgootassium
(ACTIBS 1989:203)In the markets of Paloquemao in Bogokénja and Villa de Leyva
ahuyamacan be purchased for 1,000 Goloian pesos pdb. or approximately 50 centa wide
variety of Curcubitasaregrown today in Colombidn addition to the@huyamal was able to
purchase a rare green variety®fpepoat the Palogemao market in Bogota (Figure,35
Appendix B. Today inthe Andesas in some other parts of the wodduashes are still
consideredo be food for the poor (ACTIBS 1989:216)oweverthe important qualitiesf these
fruits, such as their high nutritional value, easily cultivation, and their preservatistofage

are changing this concept rapidly and these crops are becoming highly valued by modern

populations.

Figure35: Curcubita pepareen variety Bogota, Colombia
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Capsicunsp: Aji or Pimiento

Peppers have become one ofitast diverse types of fruits around the world. They can
be found in a great variety of shapes, cqlaral flavors and are used as the number one spice
ingredient in all the continents (ACTIBS 1989:19bigure 36. The location otheorigin for
pepperss still contestedsomeresearchers pladhkem in Mexico dating to 7,000 B@(jtnall
and Conner 2001:76), while others suggest an oigline countries of Bolivia and Argentina
(Pearsall 1992181-187), from where they quickly spread and reached Central America and
Mexico in very early times (ACTIBS 1989:198)able 1) There is no archaeological evidence
for peppers in Colombjalthough many species Gfapsicumhad already been domesticated in
South Anericaby at least 7,000 BC; antheir presence in Colombian territory at an early period
is almost certain (Cardendsroyo 2002:19; Labbé 1986: 154 Dominguez(1981:85) explains
that the early domestication pfimitive forms ofaji in Colombia weredr useas condiments
andthatlater these were transformed and hybridized into the cultivatedfeenfind today. The

small number of wild species of pepppmnt to anancient origin of this crop.

Figure36:. Varieties of pepers sold at the Codabas produce market Bo@uitbombia.

The Tunebos of Boyacdescendantsf the Muiscausepeppers frequently in their djet
particularly as a condiment for meat and as siighfor tubers (Uscategui963:94). The
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proximity of the Tunebos to the Muisca chiefdoimdicatesthat peppers were possibly utilized
by the Muisca in t same manner as the Tunebos use them.t&ttayohistoric referencasote
that peppers wendtilized in large quantities by the Muisca whestgioesvere eaten (Vargas
Machucal892[1599: 162). According to Lagebaek (198759, 64) the Muisca grew peppers in
the captaincies of Chicamocha, Chitagota, Chusbita, Guacha, Boifacavta in
Cundinamarca and Boyad&ozo (199834) describd the dfferent varieties of peppers utilized
by the Muisca with thei rAji Qelssplagand bigequataa me s i n
guybsayoundNymqua quybsajellow Guapa quybsasmall (possiblypajarito) Agua quybsa .
According to this same authdhe geeral method to eat theppers by the Muisca was to just
chew the fresh fruits

Peppers are grown in warm climates and were used as a condiment in central Colombia.
One of the main advantages of peppers is that they can be stored for long periodsiod tares
easily transportedvhich could have been beneficial for trade during the Muisca péCiodeal
1990: 248) Today in Colombia there are a great variety of pepper species that can be purchased
in the different produce marketsroughout the regiornrhe average cost of the peppers in the
markets of Bogota and Tunja is around 1,500 Colombian pesos about .75 USD per Ib. In terms of
the national native species found in Colombi@ RocotaCapsicum pubesceiiBigure 37
Table 10 is the most widely ctivated; this species ot in flavorandis commonly used to
make hot sauces (ACTIBS 198%6). This species can vary greatly in cdtom dark regto
orangeto yellow tobrown, although the most common colors found are red and orange. Another
widely used pepper is a very small species about 1.5 cm in length commonly knpajarée
(Figure 38 Table 10, this is a wildCapsicunspecies that is green to orange in color and very

spicy. It is alsiused to make hot sauces that are added to a varifigds especially
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empanadasToday in Colombia you can find great variety of peppetsoth imported and
national soit is very difficult to determine which species wegdine to the regiorAs inancient

times peppergontinue to be widelysed in te Colombian cuisine.

Figure37: Aji RocoteCapsicunmpubescen8ogota, Colombia

Figure38: Aji pajarito wild species dfapsicunused in the preparation of hot sauces in
Colombia.
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Annanas comosuPRineapple

Pineapples are native to the central Andean region of South America (Langebaek 1994
4) and weravidely cultivatedand utilized by the pr€olumbian indigenous people in Colombia
(Table 1) It is believed that the Guarani in northern Paraguaysathern Brazivere the first
to domesticatehe pineappleal t hough #Apineapple exhibits grea-
Amazonia, particularly in Peru and Col ombi abo
in these countries firgBmithet al. 1992: 107 108. Columbus described these fryi®ting
their smilarity to pine cones which deto the common English name we use today (Brintnall and
Conner2001:91%i Pi neappl es were obtained oGapbEhe Mui sc
1986: B4). This fruit can be cultivieed from low elevations up to 2000 meters absese level
and was utilized by the Muiscl is commonly used today by their descendahts Tunebo
Indians of Boyacawho ferment this fruit ito guarapoan alcoholic beveraggéangeabek 1987:
64). The archaeological presence of pineapples in Muisca territory continues to be, tigsing
future projects mighidentify this fruit in Muisca sites. Domguez(1981:87) also mentions the
presence of this fruit in Muisca agricultufadlds. According to Langebaelineapples were
grown in the Muisca captaincies of Sunuba and Pausagé in Cundinamarca and Buacs. a
widespreaddescription of pineapples as a Muisca food in the Spanish chronicles.

Oviedo (1852389) mentions piregoples in his account of the Muisca chiefdoms and
pineapples are also mentioned in Brescripcion de la Ciudad de Tunj@943[161Q: 455) and
by Zamorg1980[170]:214) . This fruit began to be spread
Portuguese, Dutgland Spanish traderandit wasintroduced tdHawa | in the early 1
wherethe majorityof pineapples cam® thecontinentall.S,, although this changeak tourism

replaced this industry ther&his fruit is now growrmainlyin Africa and Central Ameca

9C



(Brintnall and Conner 2001: 91n Colombia pineapple@-igure 39 are used in juices, desserts
and inguarapq which continues to be very polar (as it was before the conquestowever,
eating the fresh fruit is th@ost common fornef consumptia. In Colombia9,225hectares of
pineappleare cultivatecevery year with a production 869,000 tons a yeaA¢osta and Moreno

1991: 24).

Figure39: National pineapples at the Codabas market Bogota, Colombia.

Physalisperuviana Uchuva

The goldenberryFigure 4Q Appendix B Table 1) asthis fruitis known in Englishis a
relative of the tomatand the two fruit@revery similar, with the difference that thechuvais
yellow andmuchsmaller. Theorigin of this frut is obscurebut it grows wild in the Colombian
Andes of Boyaca and Cundinamastzove 2200 mof elevation inMuisca territory (ACTIBS
1989:251). The chronicler Zamora (1980°0]]: 114) mentions thachuvaas a Muisca frujt
supporting the fact that this society hadcess to this delicaciyh Colombia these fruits are
found all around the countriput they are mainly cultivated and sold in Cundinamrca and

Boyaca(Table 9) In the produce m&ets of Bogota and Tunja thesell for 1,800pesos or
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around .80 USD per Ilyhich makes them relatively affordable for the generalfadn. This
fruit is shaped like a sphere; it hmsneaty texture and dark yellow in color with an abundant
guantity of white seeds (Brawt al.2005).

In Colombia thauchuvais usually eaten fresh and also added to salads. They are also
used for preparing traditi@hdessertg¢Figure 4} and jamgDiaz et al.2008:64). The
goldenberry is a great source of vitamin A (3,0001.U. of carotene per 10@giC, B
complex (thiamine, niacin, and B12), high prote@ind phosphorus (ACTIBS 198244)
Colombia could easily add this fruit to its already large ffesit exports. The high nutritional
value of this plant, its beautiful appeararmed exotic fhvor makes it an excellent candidate for
worldwide consumption anit should beof particular interest for upcale restaurants and
grocery shops. This plant is also easily grown, toleratesgmolgt iseasily grown from seeds or
cuttings and matures quickhgll characteristics that makes this fruit an ideal addition to

horticulture in regions outside of its native Andes (ACTIBS 123%).

Figure40: Goldenberrieogota, Colombia.
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Figure4l: Goldenberries in their husk (lefpulce de uchuva traditional dessert of Colombia

Solanum guitoenséulo

Another relative of the tomato and the goldenbertirelulo (Table 1 Table 9, one of

the most popular fruits in Colombia. Thege from this fruit is considered the national beverage
of the country and ithas beendeserth as At he n éloidfrairorigmdedihthee gods o
Colombian Andes anid thought to have been domesticatethmlast few hundred years (Bravo
et al.2005) which means thatf the Muisca had access to this frutwas & awild variety.
Fray Alonso Zamora (198a.70]: 118) describekilo as a Muisca produdbut there are no
other sources or archaeologieaidence to suppothis statemenglthowgh the presence of wild
varieties in the region might indicate that it actually was used in the chiefdbmsllo fruits
were possibly eaten fresh by the indigenous people of Colpaitiiaugh the possibility that the
pulp of the fruit was added to wai@nd drankas it is done in modern timesannot be excluded
(Patifio 1990164).

There are three varieties lafo: quitoensethe most common varieta spineless form;
septentrionalea variety with spines in itsunk and branchesind topiro, alarger fruit(Bravoet
al. 2005)(Figure 43. The presence of all the varieties in Colombia suggesttutbairiginated
there.Quitensess found also in Ecuador as@éptentrionales also found in Costa Ricaut
topiro can only bdound in Colombia (ATIBS 1989:274).The price ofulo in the markets of

Paloquemao in Bogota is 2,000 pesos or around 1 USD per Ib. and 1,500 pesos in Tunja
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(Appendix B. In Cundinamarca and Boyaca 400 hectardalofare cultivated eery year with a
production o18,000metic tons a yearAcosta and Moren®991: 24).This fruit has seelittle
serious commercial development outsid€olombiaand has become scarce and expensive in
Ecuadorian and other Andean marketsausef the devastation frora nematode pest that
affects it (ACTIBS 1989:267). In order to save this native praduis necessary to conduct
research in nematwmies and biological controls that is presetuigking Based or100g ofan
edible portionJulo contains 23 calories, 0.6 g of protein, 5.7diloér, as well as vitamin A,
thiamine, riboflavin, niacin, ascorbic acid and phosphorus (ACTIBS 298%: The excellent
taste of this fruit has the potential of becoming populamndustrialized countrie€Colombia

could begin exporting this fruéll over the world, but the pest problethsitthis crop is having

outside Colombia must be addressed in ordactomplish this.

Figure42: Lulo fruit S. quitoens@ogota, Colombia (right).ulo fruit S. septentrionaldleiva,
Colombia.

Passifloras Passiorfruits

In Colombia there is a wide selection of species and varieties of passioi(Talils 1)
sold in thelocal markets especially in Cundinamarca and Boyathese are part of the daily
diet of people all around th@antry and are generally utilized in the preparation of juice. Fruit

juice is almost a requirement in a Colombian mespecially for lunch and passion fruits are
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some of the most common ftyiiices servedThe most popular of thegeicesis maracuyafrom
the Passiflora eduliswhich has a sour and sweet flavor. Fruits of this plant can be yellow in
color, which is the most commoylsed or purple.P. edulisis native toBrazil. This fruit only
began to be extensively civtited in Colombia during th20" centuryand became increasingly
popularthroughout the entire count(Bravoet al.2005) Thispassion fruit is the most
cultivatedspecies in Colombia and the rest of the world (Britnall and Conner 2001:EA\@S)
thoughmaracuyais the most popuftgpassion fruit in the countryherearealso a large selection
of nativevarietiesused there.

The Muisca territory igdeal for the cultiation ofvines likethe passion frug, as these
grow at elevations highd¢lnanthe 2000 meters commdynfound inthis partof the Andes.
Modern Colombians not only prepare juice with thésets but also ice creams, jams, other
sweetsandliquors Native passion fruits are alsaten fresh in some cases. The Muisca likely
also ate the fresh fruitas did the Muas apre-Columbiansociety that inhabited the adjacent
regions. Patifio (1990: 68¥hen referringo this societyeatingcuruba(Passiflora mollissimg
explairedthat: fithe Muzos ate theurubadirectly as it appears that the use of juice from this
interesting plant family was Tlisspeoigsioffpassioat i on p
fruit is native to Colombia, Venezuela, Boliyend Peru and was domesticated by indigenous
groups sholy before the Spanish conquest (ACTIBS 1981: 288 presence afurubain the
Muisca diet is listed in thBescripcion de la Ciudad de Tunja943[161(Q: 455). This fruit was
grown intrellis by the Muzos and the Muisca in Cundinamarad Bayaca (Pafiio 1990: 68) as

was probably the case for all tbeltivated species gfassiflorg giventhatthey are all vines.

Curubasare tubular shaped fruits with yellpgreen or redthin skins and pink to orange

interiors (Figure 43 Appendix B Table 9) Theseplants are extremely resistant to high
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elevations and can grow up to 350@&bove sea level and tolerate temperatureS Gf

(ACTIBS 1981: 289). Its a very productive cropniCundinamarca and Boyaté&50hectares
cultivated withP. mollissimaandproduces 18,000 metric tons a yeaA¢osta and Moren&991:
62). AAnnual harvest in Colombia are said t
500,000 fruits per hectare wei g hntadditiantodhe o ut
commoncuruba(P. mollissima, there are also some ender@iclombianspecies oturubasthat
were possibly used by the Muisaacluding: P. mixtg P. tripartite, theP. achlimianaendemic

to the Sierra Nevad®,. ambiguaandP. antioquiensi&known as the Colombian pass fruit
(ACTIBS 1981: 287295).The rosy passion frui®. cumbalensjs known in Colombia as

curuba bogotanawith a red skins extensively cultivated in Cundinamarcaiginated in this

area, and wasost likelythespecies used by the MuiscaBidgota. The high yield of production
and the resilience to high elevatiomzldow temperatures made tbigrubasideal for cultivation

by the chiefdoms of the Andes.

Figure43: Curubafruits Bogot, Colombia
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It is now difficult to findin the markets of Bogota and Tunja the endemic species of
curubas During this researglonly the commorturubawas available for purchaseosting
2,000 Colombian pesos per or 1 USD Thelocal produce merchanend friendanentioned
that although theyised to easome of these specjescluding thecuruba de indiqP. mixt3,
curuba bogotangP. cumbalensjs andcurubaantioqueia (P. antioquiensis a few years ago
these species were not commonly sold or found argeloft is of concerrnthat these endemic
species are not being used in the local diet and this might cause a decrease in their production
and lead to the extinction of these species. Fortunately the cosundracontinues to be
desiredthroughoutColombia It has begun tbe expored andesearch projects on this plésnt

biology and agronomgire beinglevelopedBravoet all 2005).

In addition to thecurubas there are foumorespecief passion fruits native to the
Muiscaregiors that werdikely used by theechiefdoms. Unlike theurubasthese passion fruits
have a hard thick exterior and are spheygslially the size of a baseballhe most commonly
found in Colombias thegranadilla (P. ligularis) (Figure 44 Appendix B Table 9)anorange
fruit with a slimy light gray interior that is only eaten as a fresh fruit aischot usedto make
juice. The Spanish chronicles refergi@nadillaas one of the passion fruits present in the
Muisca diet and these accounts prove this fruit widgly used by the chiefdoms prior to the
conquestDescripcion de la Ciudad de Tun]®43[161(Q: 455, Oviedo 1930: 56 and Zamora
1980[1701: 114).0ne of the qualities of this fruit is that it can be transportedyaasinks to
its tough skin The Muisca possibly used it as a snack when on the pasie commonly done
today by the modern population. Colombia this fruit is cultivated from 800m to 3,000 m of
elevation and it can withstand temperatures as los @sit is currently beingexportedto

Europe (ACTIBS 1981: 290) with an area oftmation of 1,851 hectares amdproduction of
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28,000 metric tons a yeAcosta and Moreno 1991: 2@)he fact that this fruit can be grown at
multiple elevationsresisting high and low temperaturesadeit an ideal crop for the Muisca

microverticality agricultural system.

Figure44: Granadilla fruits Bogota, Colombia

The largest of the passion fruits in Colombia islibdea(P. quadrangulariy (Figure 45.
This species hashard light green or yelloviruit with thick skinand isfound at lower
elevations, ranging from 800m t&Q0m (Braveet al. 2005)(Appendix B. Cylindrical in shapge
its pulp is gelatinous and translucenhel'seedsvhich are about 20800 per fruit are used in

the preparation of juice ant$ costis 1500 pesos a Ib. or .75 US.

Figure45: Badeafruit Neiva, Colombia
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Thegulupa(P. pinnatistipuld (Figure 46 Appendix B Table 9) isa purple fruit with yellow
pulpand gows at elevations between 2500 and 300@am Colombia to ChileTheyare
smaller in size thagranadillas(ACTIBS 1981: 291). Thee fruits are rarely found in the
markets of the Andes (ACTIBS 1981: 29t unlike the endemicurubas this speciess still
found at Paloquema8&ogotdand in the marketi® Tunja.The chulupa(P. maliformig (Figure
47, Appendix B Table 9)is commonly marketed in Bogoténd the surrounding remis. It is a
light yellow fruit with white spots. Its skin is strong atiuck; to useit, is cracked operdivided
in halves and eaten as a fresh fruit or made in to juice. This species is still a wilthytigtrhas
been successfully cultivated in La Mesa, Cundinama@scaative regiorandan area occupied
by the MuiscaThe cost of this fruit iS00 Colombian pesos a Ib. @OUSD. Although the only
species of passion fruits described in the chronicles amithbaand thegranadilla, Oviedo
(1930: 56) mentions a variety of passion fruit catiedlchapan hisdescrption of the Muisca.
This could be thehulupaor thegurupg as it is describeds beingsimilar to thegranadillaand

asgrowing in the wild.

Figure46: Gulupafruits Tunja, Colombia.
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Figure47. Chulupafruits Neiva, Colombia.

Fruit Trees

Persea AmericanaAguacate

Unlike other fleshy fruitsavocadogFigure 48, Table 1, Table @)e rich in oil and have
the highest eneyggcontent of any frujtabout2500cal per kilogram (Brintnall and Conn@001.:
96). Thusthis fruitis a valuable addition to a healthy diet and was probably the reason avocados
expanded throughout the Americas. The wild ancestor of avocado has completely disappeared
indicating the earlglomestication of this fruit. Avocadasiginatedin Mexico at least 7000 BC;
from there it was taken to othleications,including Colombia, Venezueland Brazil where

native peoples began to cultivate it (Braataal.2005).
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Figure48: Avocado fruit West India variety Bogota, Colombia.

It has also been argued that avocados were independently daeelsiiclifferent
locations, leling to the varieties we find todayhé West Indiavarietywith thick smooth skin
(also known as Floridavacado in the U.S,the Guatemalawarietywith thick warty skin and
the Mexicarvariety(also known as Hass) withthin smooth skin (Brintnall and Conner 2001:
9697)(Figure49." The apparent early emergence sof thre
the idea that avocado was brought into cultivation from genetically diverse and widely separated
wild populations (Smitfet al. 1992: 112)Langebaek (1994%) has suggested that avocados
were also independently domesticated in Cologrddtaough recentolecular studies indicate
that this is unlikely (Brintnall and Conner 20@®I%). Multiple authors mention avocads afood
product of the Muisca (Domguez 1981: 87; Roz01998: A(gbbé 1986: 154;.angebaek 1994:
4; 1987: 59)but there is no archaeol@gi or ethnohistoric evidence thatpports these
descriptionsFuture archaeological and ethnohistoric research is necessary to demonstrate or

reject the presence of avocado in the Muisca diet. Neverthalegsado was present in the
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Colombian territorywhen theSpanisharrivedand it is likely that the Muisca had acsés this

fruit through trade networks (Langebaek 1983 Bravoet al.2009.

Figure49: Avocados of the three known varieties at the Codabas produce mark¢édBog
Colombia.
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Today avocados are utilized in Colomflable 9)on daily basis; these are eaten fresh as
a side dish during lunch and are an essentralgbahe traditional dishesandeja paisand
ajiaco. Theycan be purchased in the majority ofrikets and supermarkets ara the country
and are soldby street vendorsThey arean important source of income for many familiego
sell them depending on their sigh prices ragingrom 1,000 to 3,000 pesos per uthit.
Colombia 20,920 hectares andtivated with avocado with a production of 339,000 metis
a year Acosta and Moren991: 48) However,Mexico is the largest producer and consumer of
avocados in the world with 906,000 metric tons a year, the United States produces 130,000
metrictons a year which are sold locally and exported mainly to Mexico (Brintnall and Conner

2001: 77).

Psidium guajavaGuava

Although Langebaek (1994: 4) believes gua{Bable 1)had an Andean origin, this fruit
most likelyoriginated in Cemtill America whee it wasdomesticated and later transported to
South America (Brintnall and Conner 2001: ¥83pncethe fruit wasestablishedhere the
Muiscafarmers began to grow it in the warm thermic floors of their domain (Labbé 1986: 154).
According to the chronles guavas were present in Muisca territartyen the Spanishrrived
andgrown in the captaincy of Pausaga, Cundinam@raagebaek 1987: 65). Thodronicler
Oviedo (1852: 389) describes the use of guavas by the Mbisictne presence of these fruits
does not appear in the archaeological recthekse fruits are also mentioned as a Muisca product

in theDescripcionde Tunja(1943[161Q0: 455).f Guavas have a pungent f 1l a

and are more commonly stewed or processed int
“"4Given the long association between people and guava,
the precise for mertarl@d2:d®l). of guavao (Smith

10¢



2001: 103). In Colombia guavas are very popularaaedsed in the preparation of juices,
sweds, and dessertslowever theyaremainly used for makingocadillg, a traditional sweet of
guava and sugar that fosra burgundy pasthat iseatenn the entire country and usually
accompanieavith cheese.

A wide variety of guavaarefound in Colombia including thgrera, a pear shape fruit
with yellow exterior and pink interipcimarrong similar tothe pear but smaller and round;
quito, also small and sweednd the coronilla with white pulp and sour flavor used in the
preparation of juices (Diaat al.2008: 27)Figure 5Q Appendix B Table 9) This fruit is one of
the most important crops in the country with a total of 24,920 hectares cultivated with a
production of 449,000 metric tons per yeacqsta and Moren®991: 24).Themajority of
guava fieldsabout 90% othe cultivated lands unattendednd islocated in pastures,
backyardsand near roads;is the third largest croproducedn the country Acosta and
Moreno1991: 45)It can be purchased in the produce markets mentioned earlZz 068
Colombianpesos per Iharound 1 USD.Guava is the fruit with thieighestcontent of vitamin C
(Brintnall and Conner 2001: 103) and also contains vitamin A and\B3sta and Moren®991.:
45). It grows in elevations from 0 tg8D0 meters above sea level aamtinuesto be an

important crop irCundinamrcand Boyacaas it was during Muisca occupation.

Figure50: Guava fruitgperavariety (left). Guava fruits whitecOronilla variety), and redpera
variety) Bogota, Colombia
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Cyphomadra betaceaTomate de Arbol

The treetomato(Table 1)is unknownin its wild stateanindication of its ancient
domestication (ACTIBS 1989: 314). The presence of this fruit is not mentioned in any of the
sources as a Muisca food crayoit the fact that is widelglispersednd utilized by the local
populations in the departments of Boyaca and Tunja could indicate that it was actually used by
the preColumbianchiefdomsthere. The place of origin fahis fruit is currently unknowybut
future research could point to Colombia as it grows in Muisca teregtdagnsivelyand the
majority ofthevarietiesof this species are alsound theren On t he Col ombi an upl
instance, it is found IiChB1989:30Y). This ftuigs,usuallywc |l udi n
grown inhomegardersin cold areas with high elevations between 1,300 to 3,000 meters above
seadlevel (Bravoet al.2005;Acosta and Moren&991: 23.

In Colombia this crop isonsidered of great importance.Qandinamarca ahBoyaca
580 hectares are planted with this crop with a production of 15,000 nostsiger year Acosta
and Morendl991: 24)lt is generally utilized to make juisend dessertafter boiling the fruits
to easily peel the skin; it iot commonly eateraw. There is greatariety in these fruits based
on their colorin the produce markets of BogptTunja and Villa de Leyva can be foundhe
red (oratia red ACTIBS 1989: 315), yellpandcomunvarietieswith prices ranging from 1,300
to 1,500 Colombian pesos per Ib. depending on the vdRegyre 51 Appendix B Table 1).
These fruits are agoodsource of vitamin A (carotene 1&0per 100g), vitamin B6, vitamin C
(25mg per 100g), vitamin E and ironitlvless than 40 calories per fruit (ACTIBS 1989: 310).
Tree tomatoes are currently being cultivated in M&gandwith excellentresults and have

been adapted to some traditional dishes there. Theivhaghin conentand their exotic form
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and flavor night lead this crop to be commercialyccessfuin other regions outside of the

Andes as is the case Hew Zealand

Figure51: Tomate de arbdruits of the varietiestojo, amarillo, andcomunBogota, Colombia.

Annona chamola, muricataandsquamosalChirimolla, Guanfana and Anén

Commonlyreferredto asthe s@s(Table 1), these fruits aretive to the Andean region
andis conposed of perhaps 100 species thaludes some of the most delectable fruits in the
tropics (ACTIBS 1989: 238)r'he custard applé\( SquamosaFigure 52 Appendix B Table 9)
is the most commonly consumed because selectioletias high quality in the fruits,
seedlessness, and aility of the planto tolerate a wideange of climates (Britnall and Conner
2001: 99). This species grows in tropiaald subtropical climates amlbelieved to have been
eaten by the Muisca before and during the Spanish conquest (Rozo 199881t splits
whenripeand i taustsidvhk eepul p has a sweet, delicious
The custard apple is also believed to have originated in Central Amerita lagne been taken
from thereto Colombia (Braveet al. 2005) although ths is not supported by the majority of
authors consulted'here are a wide numbervdrietiesof theandn such as thenammouth,

ateira cearensas well as hybrid varieties éf. squamosandA. cherimola(Bravoet al.2005).
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This fruit can be purchased the markets visited in Colombia for 2,000 pesos per Ib. or 1 USD.

It is usually eaten fresh and used in the preparation of desserts and sweets.

Figure52: Custard apple fruit Bogota, Colombia

The sourep orguanabandA. nuricata) (Figure 53 Table 9) as it is known in Latin
Americg originated in Northern South Americatime modern countries @olombia and
Venezuela (Langebaek 1994: #)is considered the most tropical of thanonaceaéamily and
hasthe largest fraiweighting up to 7kg (ACTIBS 1989: 238). Its flesh is similar to the other
fruits in this genusbut tends to be whiter amdore fibrousLike the other species in its family,
guanabanaas a high content of vitamins B1, B2, and C, as well as alkaloids useful to arrest the
growth of certain cancers and help in healing damaged livers (8tath1992: 202)It is
usually used for makg juice ands noteaten freshThe Musca possibly @ not cultivatethis
fruit in their realm as it grows better at very low elevatjdns it reached theterritory through
trade ashas been documented in the chronicles and by contemporary authors (Labbé 1986: 154;
Rozo 1998: 30). The chronicler Oviedoe s cr i bes t h eHaylmucmsfautafyr ui t s a
todas las que comunmente hay en las otras partes de las Indias, asi como ajes, patatas,
guayabas, caymitos, guanabanas e pitahéyas ( 1852: 389). Oviedo desc

Muisca fruit demonstratinghe presnce ofA. muricatain the chiefdomsln Colombia this fruit
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is sold throughout the country for 3,000 pesos per Ib. or 1.50 USD and used tuiceé&ed
dessertssuch as thenerengona cakdéike egg pastryln Cundinamarca and Boyad&0hectaes

of land are cultivated with a production of 5,000 metric tons every peasta and Moreno

1991: 24).

Figure53: Soursop oGuanabandruits Neiva, Colombia

TheChirimoya(A. cherimold (Figure 54, Appendix B, Table 9) is considered to be one
of the oldest domesticated fruits in the Andesntroversy has surrounded the origin of this fruit
placed by some in Central America, although i
or Peru, and then gradually disseminated in precontact times as far north as Mexico and south to
Chi | e 0etél.3992: 198)Its seeds have been foundarchaeological sites in Peand its
fruits aredepicted orthe pottery of prelnca peoples (ACTIB3989: 237)Soon after its
domestication iflPeru and Ecuadpit spread into Colombia and was adopted by native human
populations theregncluding the Muisca (Langebaek 1994: W)vas utilized by the people of
these chiefdomand probably eaten freshitis done today in Colombi@gRozo 1998: 31)lts
delicious sweet flavor has given this fruit a

the Andes, the queen of subtropical fisruits, o
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consideredy many people to bie finest of all the sop#t growth is restricted to montane
tropical regions betwan elevations of 1400 to 2000 slevations usually inhabited by the
Muisca whom probably grew it itheir gardensThis fruit has high sugar contenith a modest
amount of calcium, phosphorwmd vitamin A, it is also good source of thiamine, riboflavin,
and niacin (ACTIBS 1989: 232). In Colombia this fruit is usually eaten flrght is also

utilized to make sauces, moussastards, ice cregrand wine. It can be punased in markets
and isalso sold by street vendofsr 2,000 pesos per Ib. or 1USD. Some commercial varieties
include the Booth, White, Pierce, Kringy, Bonito, Ott and OxhartnlEcuador nearly every
valleyhas a local variety (BTIBS 1989: 237)The exquisite flavor of this fruit makes it a great
candidate to become a major product in the global market economy where it can become a

valuable crop.

Figure54: Cherimoyafruit Bogota, Colombia

Carica: Papayas

Like many other tropical fruits in the New World the origin of Papaya is uknown, but it
possibly originated along the eastern flank of the Andes from Ecuador to VenezuelagtSthith

1992: 163)Papayas and papayuéleable 1) a smaller varietyf this fruit, were cultivated by
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the Muisca (Labbé 1986: 154lthough this is not supported in any of the chronicldsyor
archaeological reports frothe area. These fruits includeariety of speciesuchas C.
candamarcencisC. pubensisC. cestiflora, C. chrysophyllaC. goudotianaC. pubescenand

C. goudotiana all native species in Colombia (Bragbal.2005 Smithet al. 1992: 16§. These

fruits grow in herbaceous trees and are highly produdiveng fruit only two years after

cultivation and producingrom 60 to 200 fruits per tre@CTIBS 1981: 253). These fruits are
generally eaten fresh or in juice in Colombia, but the papauy(fease 55 Appendix B,

actuallya bit tastelessre usually used in the preparation of a tradilismaeet desse(Figure

55) that is commonly prepared during Christmas season. Papayas are difficult to differentiate and

place taxonomicallyas these species hybridize easily between spéttesasing sexual

variation (Bravoet al.2005).

Figure55: Papayueldruit (left and center) andulce de papayuela traditional Colombian
dessert (rightNeiva Colombia.

Berries

Vaccinium meridionaleAgras

This endemic species of the central Andes in Colombia only grows patamosof
Cundinamrca and Boyaca dteations between 2000 t®@d0 meters above sea leYACTIBS
1989: 219)n the territory once occupied by the Muisca chiefdg¢irable 1) This wild species
known as the Andean blueberry na mentioned in any of theoarcesbut as an endemic
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species of the Muisca Mountajiismust have beecollected anditilized as food since the pre
ceramic period. Future research projects might eventigihtify this fruit in Muisca and pre
Muisca archaeological siteBuring a visit to Lake Iguaque in Boyaca located at an elevation of
3700 mabove sea level noticed thalagrasgrows there and could be found all around the area
(Figure 56. The lake Iguaque in Boyaegas considered sacred to the Muisca and the birthplace
of human kind (Figure 56). Bachue, the first woman, emerged magically out of this lake and
gave birth to a son with whom she then, copulated bringing fourth mankind and peopling the
earth. Once the earth was populated, Bachue and her son turned into sempeetsrned to

Iguaque and disappeared forever (Labbé 1986: 155).

Figure56: Lake Iguaqueén Boyaca (left) Wild agrasberriesat Iguaque (right)
The Andean blueberrig¢figure 57 Appendix B Table 9)are dark purple and uad
about 1cm in diametdtarger than must blueberrieShey are very swéeand juicy and their
skin is bugh and difficult to digest (ACTIBS 1989: 218grasis highly valued in Colmbia
and it is not easily found pound of this fruit costs 25,00@IBmbian pesos in the markets at
Bogota around 14 USD and it is the most expensiveymtoofall the ones described this
thesis This fruit isused in the preparation of preserves, pastries, desserts, yogurts, ice creams,

and wine- as well as eatendsh. In Villa de Leyva and the surrounding regions of the
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department of Boyaca the locals travel to the mountains with high elevations in search of this

fruit, especially during the months of June and July wherfruit becomes ripe.

Figure57: Agrasberriesat the Paloquemao market Bogota, Colombia.

Rubus glaucus, Rubus macrocarpus, Rubus adenotribtora de Castilla, Zarzamom Mordn

and Mora Comuor Silvestre

These South American blackberr{@sable 1)are commonly found in the Andearegion
where they are native. These fruits are not domesticated and grow wild throughout the region
although people cultivate them and market them in large quanfiitieg arealso commonly
used in Colombigespecially in the pparation ofmorajuice one of the most traditional
beverages in the country. These fruits are also used in the preparation of desserts, yogurt, ice
cream,and many other sweet treats that take advantage sbthdlavor of these fruits and
creates a gréaontrast to sweet flavors. The origin of this fruit is found in the high elevations of
the South American tropics above 1,000 m. (Braival.2005). It has been suggested timatras
were used by the Muisca for food (Rozo 1998: 31) and their wild presetite region supports
this.

Mora de Castilla(Rubus glaucygqFigure 58 Appendix A, Table 9js the most popular
and numerous of these species in Colombia. Although this is a wild spesiesltivated

extensively in the country where it has b@eoan increasingly important cash crop (ACTIBS
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1989: 213). This fruit has the highest concentration of production in Cundinamarca where 600
hectare®f this fruitare cultivdedwith a production of 7,200 tons a ye&icpsta and Moreno
1991:41). In Boyacdhe production is of 560 tons a yeperhaps indicatinthat the Bacata
chiefdom of the Muisca used thiziit more often than in Tunja fatris easier to obtain this fruit
in Cundinamarca. In Colombia the total productiomofra de castillas 11,770tons a year and
Cundinamarca produces more than békhis amount making this fruit one of the most
important agricultural products in the regigkcosta and Moren@991: 41).The cost of one
pound ofmora de castillan the markets of Bogota is 2,00@lGmbian pesos or 1 USD.
Colombia already exporthis fruitto the U.S.butrealisticallythis fruit is barely known outside
of the Andes. Tese berrieare very juicy In Colombia the majority of thieuit is made into
juice, which ispopular in the emte county. It is relatively easy to cultivateom seeds or
vegetatively and it grows on many types of sdilsm claysto volcanic sands (ACTIBS 1989:

216).

Figure58: Mora de Castillaberries Bogota, Colomhia
TheZarzamoa or Moron (Rubusmacrocarpu$ (Figure 59 Appendix B Table 9known
in English as the giant Colombian blackbersyendemic tahe Colombian Andes and
commonly found growing wild in the Muisca mou
inaccessible zone e higher areas of Colombia (268800 melevationo (ACTIBS 1989:
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216). Its color is lighter than thmora de castillabut the plants and fruits resemble each gther
with theexception thathezarzamoras very large. The giant Colombian blackberry is one of
the biggest berries in the worldt is so large that is difficult to eat it in a single bite (ACTIBS
1989: 217). Th flavor of this berry is very similar to the othmoras but becausé is difficult

to growoutside its natural regigit is almost impossible to market it outside of ColomHfihus
productionis relatively smallThese berries sell in the markefsBogota andrunjafor 3,500

Colombian pesos around 1.88 USD.

v
"mmm

Figure59: Zarzamora or moron berries (left). Size variation betweethtleespecies omoras
largestzarzamoramedium sizenora de castillasmallmora silvestrdBogota, Colombia.

Themora comunalso known asnora silvestrdRobus adenotrichjgFigure 60
Appendix B Table 9)is the smallest of this group. It grows wild Cundinamarca and Boyaca
andis not commonly commercializdztbcauseotss ze and its sour flavor.
cultivated, but the fruits of wild plants are collected sold in the markets for the preparation of
jellies, refreshments, aiidcommoalyfouwdimpagbes ( ACTI BS
When | was younget commonly ate these berries in the town of Yerbabuena, Cundinamarca
where my neighbor had a cattle faamd you could find these berriek the market of
Paloquemao in Bogota | was able to purchase these berries for 200th@m pesos per Ib.

aroundl USD. The merchant who sold me the bernentioned that people bought thém
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