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ABSTRACT.—Carbonized Raphia taedigera endosperms are reported from Sitio Drago, an archaeological
site on the northwest corner of Isla Colén, Bocas del Toro Province, Panama. Two specimens date to ap-
proximately cal AD 880-1050 and cal AD 900-1170. The presence of carbonized R. taedigera endosperms at
Sitio Drago adds the species to a list of 50 palms reported from New World archaeological sites and provides
further support for its pre-Columbian presence and use in the Neotropics.
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INTRODUCTION

Considerable debate has occurred con-
cerning the origin and arrival of the New
World raffia palm (Raphia taedigera: Areca-
ceae) in the Americas. Prior to 1997 many
authors believed R. taedigera to be a post-
contact introduction to the New World
from Africa representing a traditional food
source for slaves (Anderson and Mori 1967;
Gentry 1993; Otedoh 1977). On the surface
this contention seems plausible since some
20 Raphia species are known from Africa
and only one (R. taedigera), a sister species
to the African R. vinifera, is present in the
New World (Corner 1966). A variety of
food and other plants were indeed trans-
mitted to the Caribbean as part of the Af-
rican diaspora and the greater Columbian
exchange (Crosby 1972). Recently, how-
ever, Urquhart (1997, 1999) has docu-
mented the presence of R. taedigera pollen,
seed fragments, and by extension, raffia
swamps in Caribbean Nicaragua some 2700
years ago, thus firmly establishing the pre-
Columbian presence of the species in Cen-
tral America. Raphia taedigera is also known
as the 'swamp palm’ in general and has a
variety of indigenous names including
silico and matomba (Panama), yolillo (Costa
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Rica), pingana (Colombia) and jupati (Bra-
zil). It is also referred to as the "Amazonian
bamboo palm’ in Brazil.

Palms serve as sources of food, beverage,
and raw materials throughout their distri-
bution (e.g., Balick 1989; Balick and Beck
1990; Haynes and McLaughlin 2000). Pre-
Columbian and ethnohistoric human ex-
ploitation of palms (Arecaceae) for a vari-
ety of purposes has been documented at
several Central American archaeological
sites and in various historical documents
(Balick 1990; Lentz 1990, 1991; Lenz and
Ramirez-Sosa 2002; Marcus 1982; Smith
1980; Voorhies 1982). Gordon (1982) notes
several palm species were/are exploited
for various purposes in Bocas del Toro, but
does not include R. taedigera. No mention is
made of the consumption as food of any
part of R. taedigera in the Americas (Balick
1989; Balick and Beck 1990; Haynes and
McLaughlin 2000). The first convincing evi-
dence of pre-Columbian exploitation of R.
taedigera endosperms, and by extension
other parts of the species, as food items is
found in recently excavated archaeological
contexts at Sitio Drago, Bocas del Toro,
Panama (Figs. 1-3).

MATERIALS AND METHODS

Carbonized R. taedigera endosperms have
been recovered from two different areas of
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FIG. 1. Sitio Drago, Isla Colén, Bocas del Toro archipelago, Panama.

Sitio Drago, Unit 1, located near the apex of
Mound 6, and from Unit 4, closer to the
center of the site (Fig. 3). In 2003 thirty com-
plete or mostly whole carbonized R. taedi-
gera seeds were recovered from Unit 1,10 to
40 cm below the ground surface (Table 1).
A concentration of 20 carbonized R. taedi-
gera endosperms was encountered in the
20-30 cm level of the south half of the 1 x
2 m excavation pit placed near the center of
Mound 6 (Unit 1, north [n] and south [s]),
Fig’s. 3, 4). Seven fragmentary R. taedigera
endosperm specimens were recovered
from Unit 4, 60-90 cm, during 2005 (Fig. 3).

The carbonized R. taedigera specimens
from Units 1 and 4 are associated with a
variety of artifacts including ceramics,
ground and chipped stone, worked shell
and bone, animal bone and shell, as well as
charred plant material. All excavated de-
posits at Sitio Drago appear to represent
classic artifact-rich shell middens (e.g.,
Gordon 1962, 1982; Stine 1993), possibly as-
sociated with individual residences or resi-
dence clusters (e.g., Linares and Ranere

1980). Based on 15 radiocarbon age deter-
minations (Wake 2004, 2005; Wake et al.
2004), all excavated contexts represent con-
temporaneous occupation of the over 17 ha
archaeological site.

The excavation and recovery strategy at
Sitio Drago involved removal of soil by
hand from individual 1m? units in arbitrary
10 cm levels using trowels. Diagnostic arti-
facts, faunal remains, carbonized plant re-
mains and R. taedigera endosperms were
collected in the field with detailed three-
dimensional location data where possible
(see Table 1). Specimens not point plotted
(Table 1) were recovered from field screens
or from dried wet screened midden
samples. All soil removed from the Sitio
Drago excavation units was passed
through 3 mm mesh screen in the field to
remove as much sandy loam matrix as pos-
sible (Fig. 3).

Soils recovered from Mound 6 (Units In
and 1s) in 2003 were dry-screened through
3 mm mesh and bagged in the field for fur-
ther processing in the Institute for Tropical
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FIG. 2. Crown of the Swamp Palm (Raphia taedigera), in natural habitat at Sitio Drago.

Ecology and Conservation (ITEC) field
laboratory. The 2004 and 2005 samples
were then wet screened through 3 mm
mesh, dried, and hand sorted at the ITEC
field laboratory. Carbon specimens greater
in size than approximately 1 cm® were col-
lected from the screen by hand and bagged
separately in the field during the 2003, 2004
and 2005 seasons.

RESULTS
Identification

Raphia taedigera ranges from Brazil to
Nicaragua, growing in virtually pure
stands of dense clumps in poorly drained
swamp-forest habitat. In Central America
R. taedigera is found along the Caribbean
coasts of Panama, Costa Rica, and Nicara-
gua, with an isolated population on the Osa
Peninsula of Pacific southwest Costa Rica
(Grayum 2003; Jantzen 1983; Urquhart
1997). Individual plants are surrounded at
the base by dense mats of branching pneu-
matophores, their “trunks” consisting

mainly of petiole bases. The species is
known for its extremely long (5 m), pin-
nately compound leaf-blades. Each flower-
ing R. taedigera stem produces several inflo-
rescences over a relatively short period,
and then dies. The elongate, pendulous in-
florescences occur throughout the year and
produce large, glossy, scaly fruits (Fig. 2)
that are unique among all Central Ameri-
can palms. Grayum (2003) provides a de-
tailed botanical description of R. taedigera.

The matomba is commonly found in the
coastal lowlands of Bocas del Toro Prov-
ince, close to Sitio Drago. The Archaeologi-
cal specimens in question were identified to
species based primarily on direct compari-
son of fruits harvested from extant R. taedi-
gera trees in a raffia swamp adjacent to Sitio
Drago. All of the complete and fragmen-
tary archaeological specimens are ovate,
oblong and exhibit the deep sinuous
grooves on the outer surface of the endo-
sperm characteristic of the genus. The trees
were identified as R. taedigera following de-
scriptions by Grayum (2003) and Stewart
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FIG. 3. Sitio Drago (BT-IC-1), Boca del Drago, Bocas del Toro, Panama. Ovals represent low occupation mound
deposits, rectangles represent modern fence lines and structure footprints, numbered small black squares rep-

resent excavation units.

(1994). Other palm species observed close
to Sitio Drago include Astracaryum stanleyi,
Bactris gasipaes and Cocos nucifera.

Radiocarbon dating

Raphia endosperms are ideal dating ma-
terial since they are produced only once
each year (Stewart 1994). They do not rep-
resent the several years’ accumulation of
environmental carbon that carbonized
wood fragments do. Two R. taedigera seeds
recovered from Mound 6 were directly
dated (Table 1).

These two samples were excavated by
hand with pointing trowels, measured and
photographed in situ, wrapped in alumi-
num foil and bagged in the field. The re-
spective samples were sent to Beta Ana-
lytic, Inc., where they received acid/alkali/
acid pretreatment and provided sufficient
carbon for standard radiometric analysis.

The specimen from Unit 1S, Level 20-30,
is dated to 1050+ /-60, cal AD 880-1050 and
cal AD 1095-1140 (Beta-182651). The speci-
men from Unit 1S, Level 30-40 dates to
1020+/-60, cal AD 900-1170 (Beta-182652).
Calibrations are calculated by Beta Ana-
lytic, Inc. following Stuiver et al. (1998),
and Talma and Vogel (1993). All calibra-

tions represent 2 sigma (95%) confidence
intervals.

DISCUSSION

Palms are exploited for food, beverage,
and material purposes by indigenous
peoples throughout the Americas (Balick
1989). Their fruits and hearts are consumed
as food and the juices collected from the
fruit and/or trunk provide both fresh and
fermented beverages. The American oil
palm (Elais oleifera) is especially important
for oil extraction (Balick and Beck 1990;
Haynes and McLaughlin 2000). One Palm
species, the pejibaye (Bactris gasipaes), used
for food and its hard wood (for blowguns,
bows, and spears), was domesticated some-
where in the western Amazon basin and
spread to Central America during Pre-
Columbian times (Ford 1984:179; Ledn
1984:169; Morcote-Rios and Bernal 2001).
Marcus (1982) provides an overview of eth-
nohistoric subsistence plants used by vari-
ous Maya groups.

Wild and semi-domesticated palms rep-
resent important food sources in Bocas del
Toro. Gordon (1982) lists twelve genera and
eleven species of palms exploited by the
Bocas del Toro Guaymi, including pejibaye.
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FIG. 4. Concentration of carbonized R. taedigera endosperms, Sitio Drago, Mound 6, Unit 1S, 20-30 cm.

Linares (1980), Smith (1980), Bort (1980) and
Young (1980) mention several species of
palms as currently being used in western
Panama, especially pejibaye. However, none
of the above mentioned authors make men-
tion of the use of Raphia taedigera for any sub-
sistence purpose. Johnson (1998) mentions
only non-subsistence uses of R. taedigera.
The matomba has several closely related
African sister species including Raphia vin-
ifera and R. hookeri that are used for various
purposes throughout their ranges (Engler
1895). The sweet sap from the trunk of R.
vinifera is collected and fermented into
palm wine in West Africa (Cook 1946; En-
gler 1895; Faparusi 1981; Haynes and
McLaughlin 2000; Russell 1963; Vickery
and Vickery 1979; Zevev 1972). The ripe
mesocarps of R. vinifera are eaten through-
out West Africa (Engler 1895; Otedoh 1977)
and both American and African Raphia en-
dosperms provide a non-drying oil (Bom-
hard 1946; Cook 1964; Engler 1895; Vickery
and Vickery 1979). Raphia vinifera also pro-
vides “palm ivory” (Cook 1946) and fiber

products such as piassava, horticultural
bast, and construction materials in Africa
(Otedoh 1975; Hillier 1910; Russell 1963).
Similar information for R. taedigera is rare.
Allen (1956) mentions that sweet palm sap
and sugar is extracted from yolillo palms in
the Golfo Dulce region of Pacific southwest
Costa Rica. Jupati is used for various cord-
ages and construction materials in Brazil
(Williams 1981). No nutritional information
is currently available for R. taedigera.
Archaeological evidence of Pre-Colum-
bian exploitation of 29 genera and 50 spe-
cies of palms in North, Central and South
America and the Caribbean is reviewed by
Morcote-Rios and Bernal (2001). Palm re-
mains have been identified at 25 Olmec and
Maya sites in Mexico, Guatemala, Hondu-
ras and Belize as well as in Costa Rica and
Panama (Morcote-Rios and Bernal 2001:
335). The archaeological presence of Coyol
(Acrocomia mexicanum) in particular, is
documented from the Tehuacidn Valley,
Copén, Cerén, and other Mesoamerican
sites (Lentz 1990, 1991; Lentz et al. 1994;
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TABLE 1. Identified Raphia taedigera remains from Mound 6, Sitio Drago, Bocas del Toro, Panama.

Unit  Level Object Count  Condition  Provenience RYBP Calibrated date
In 20-30  Carbonized endosperm 3 c screen
In 20-30  Carbonized endosperm 1 f screen
In 40-50  Carbonized endosperm 1 c 19592e47bs
Is 10-20  Carbonized endosperm 1 m 35s25e31bs
Is 20-30  Carbonized endosperm 1 c 30s15e20bs 1050 + 60 AD 990-1140
Is 20-30  Carbonized endosperm 2 c 37s84e36bs
Is 20-30  Carbonized endosperm 1 m 63s70e29bs
Is 20-30  Carbonized endosperm 2 c 58592e30bs
Is 20-30  Carbonized endosperm 10 c 59s90e31bs
Is 30-40  Carbonized endosperm 1 c 20s70e35bs 1010 + 60 AD 900-1170
Is 30-40  Carbonized endosperm 7 c screen
4 60-70  Carbonized endosperm 3 f screen
4 70-80  Carbonized endosperm 4 f screen
4 80-90  Carbonized endosperm 4 f screen
Total 40

Provenience data collected from NW corner of excavation Unit.
s = cm from N wall, e = cm from W wall, bs = cm below ground surface.

¢ = complete, m = most, f = fragment.
30s15e20bs = Beta-182651; 20s70e35bs = Beta-182652

Morcote-Rios and Bernal 2001; Smith 1967).
Archaeological palm remains are also
documented in Cuba and the Dominican
Republic (Morcote-Rios and Bernal 2001).

In Panama, Cooke and Ranere (1992:123)
identified carbonized fragments of several
species of palms at sites occupied prior to
2500 BP in the Santa Maria River drainage
on the Pacific slope. Smith (1980) identified
both carbonized Corozo pacora (Acrocomia cf.
vinifera) and Corozo gunzo (Scheelea zonensis)
fruit fragments and casts from several sites
on the Pacific slope in Chiriqui. Smith
(1980), however, makes no mention of
Raphia remains at Cerro Brujo or anywhere
else (e.g., Linares and Ranere 1980).

Raphia does have an edible mesocarp
(Engler 1895; Otedoh 1977), but not the
fleshy fruit Astracarym or Bactris do, nor the
milk filled interior of Cocos nucifera. There-
fore, it is unlikely that Raphia fruits were
used as a beverage source. Raphia seeds are
quite large, solid to hard, oily and starchy,
leaving open the possibility of their use as a
food source. The possible use of R. taedigera
as a source of sweet sap for chicha produc-
tion should not be overlooked (Allen 1956;
Faparusi 1981).

It is possible, but unlikely, that Raphia
seeds could have been introduced to Sitio
Drago by natural means. Some of the large

Central American terrestrial mammals con-
sume raffia fruits, serving as potential seed
dispersal agents. Tapir and collared pec-
cary are reportedly attracted to raffia
swamps in Corcovado National Park, Costa
Rica, “in the dry season when the palm
fruits are falling (Jantzen and Wilson
1983)”. Gordon (1982) mentions that many
bird and mammal species consume and
distribute palm fruits and their seeds in Bo-
cas del Toro. The large seeds of R. taedigera
are reportedly swallowed by tapirs and
passed whole (Jantzen 1983). The natural
occurrence of the R. teadigera specimens
from Sitio Drago due to dispersal by pec-
caries or tapirs is mitigated by their carbon-
ized condition, indicating purposeful roast-
ing and subsequent burning, and their
obvious archaeological context.

Exactly how Raphia arrived in and
around the Osa Peninsula on the Pacific
coast of Cost Rica has yet to fully explained.
Ancient trans-Atlantic seed dispersal from
Africa is suggested as an explanation for
the occurrence of Raphia in Caribbean
Panama, Costa Rica and Nicaragua
(Urquhart 1997). Raphia seeds would have
had to be physically transported from the
Caribbean coast in order to establish the
existing populations in Corcovado and
southwest Costa Rica. Perhaps Raphia and
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its seeds represented a resource important
enough for humans to introduce the species
to the Pacific coast.

Conclusions

Several (n = 40) whole and fragmentary
carbonized R. taedigera endosperms have
been recovered from midden deposits at Si-
tio Drago, Bocas del Toro. These specimens
are directly associated with the remains of
several ceramic cooking and serving ves-
sels and a wide range of other discarded
foodstuffs such as marine and terrestrial
animal bone and various marine mollusk
shells. Given the variety of uses for R. vin-
ifera and related species in Africa, it is pos-
sible that R. taedigera could have provided
starch and oil for consumption, sweet sap
for chicha production, and thatch, cordage,
and construction materials to the occupants
of pre-Columbian Sitio Drago.

The presence of R. taedigera endocarps in
the Sitio Drago midden deposits provides
turther support for Linares” (1980) conclu-
sions concerning the exploitation of tree-
crops in pre-Columbian Bocas del Toro,
Panama. This report adds R. taedigera to the
ever-lengthening list of plants exploited for
food by indigenous Americans. Radiocar-
bon dating of two R. taedigera endosperms
provides further support for the Pre-
Columbian presence of the species in the
New World (Urquhart 1997, 1999).
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