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The Role of Barbuda in the Settlement of the Leeward Islands: Lithic and
Shell Analysis Along the Strombus Line Shell Midden

Vincent Rousseau', Allison Bain?, J acques Chabot?, Sandrine Grouard®, and Sophia
Perdikaris®

The Strombus Line is a linear shellfish midden located along the former southwestern shore of the island of
Barbuda. In 2011 and 2012, members of the Islands of Change project identified and excavated three
Archaic Age sites associated with this structure. The analysis of shells and exogenous chert from these sites
allows us to better understand the role of Barbuda, providing new evidence of the activities of resource
exploitation and production on the island during the Archaic Age. This article presents the results of the
excavations and the lithic and shell analyses and aims to contextualize the importance of Barbuda in the
regional economy.

Le Strombus Line est un amas coquillier linéaire situé le long de l’ancien rivage sud-ouest de [’ile de
Barbuda. En 2011 et 2012, trois sites liés a cette structure datée de I’archaique ont été localisés et fouillés
par une équipe du projet Islands of Change. L’analyse des coquillages et des éclats de chert exogene
retrouvés sur ces sites permet de mieux concevoir la place de l’ile de Barbuda au cours de la période
Archaique des Petites Antilles du Nord en fournissant de nouvelles données sur les activités d'exploitation
des ressources et de production d'outils. Cet article présente les fouilles, examine les résultats des analyses
lithiques et malacoarchéologiques tout en contextualisant I’importance de Barbuda pour 1’économie
régionale.

La “Strombus Line” es un cumulo de conchas linear que se encuentra en la antigua costa suroeste de la
isla de Barbuda, localizada en el norte de las Antillas menores. Entre 2011 y 2012 tres sitios de la era
Arcaica asociados con esta estructura fueron localizados y excavados por un equipo del proyecto Islands
of Change. El analisis de las conchas y de los fragmentos de silex exdgenos recuperados en estos sitios ha
proporcionado informacion valiosa para la comprension de la importancia de Barbuda en la region
durante la era Arcaica y a proporcionado nuevas evidencias de las actividades de explotacion de los
recursos y de produccion de herramientas. Este articulo presenta los resultados de las excavaciones y de
los andlisis liticos y arqueomalacologicas con el fin de contextualizar la importancia de Barbuda en la
economia regional del periodico arcaico del norte de las Antillas menores.
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Settlement of Leeward Islands, Barbuda

Introduction

In the early 1970s archaeologists
discovered an aceramic prehistoric site
on the island of Antigua (Davis 1973,
1982; Olsen 1971). The Salt Pond site
featured conch celt blanks and flint
blades, yet no ceramics. As such, the
Salt Pond site provided proof of the first
known Archaic Age (4000-2000 BP)
colonization of the northern West Indies,
indicating the settlement of these islands
several centuries earlier than previously
thought. During the following years,
numerous other Archaic Age sites were
found, most notably on Antigua but also
on other islands of the northern West
Indies (Bonnissent 2008; Bonnissent et
al. 2016; Bullen 1971; Cherry et al.
2012; Crock et al. 1993; Davis 2000;
Hofman and Hoogland 2003; Hofman et
al. 2006; Watters 1980). Our current
understanding of the archaeology of
Antigua is that it was an important center
for the Archaic Age, more densely
populated than other islands probably
due in part to its important lithic sources.
While most of the Leeward Islands were
settled during this period, the Windward
Islands south of Martinique seem to have
been voluntarily left out of this wave of
colonization (Bright 2011; de Mille
2005; Fitzpatrick 2013; Giovas and
Fitzpatrick 2014; Hackenberger 1991;
Hofman 2008; Rodriguez Ramos et al.
2013). This absence of sites south of
Martinique has been recently nuanced by
Siegel and his team (2015) who argued,
using paleoenvironmental data, that
these islands may have been occupied
several centuries earlier than the
archaeological sites lead us to believe,
and that some sites remained
undocumented due to taphonomic or
methodological reasons (Siegel et al.
2015). Active coastal erosion and rising
sea levels may have also resulted in the
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absence or lack of visibility of many
sites (Cooper 2013).

Specialists disagree on whether
these first settlers of the Leeward Islands
came from South America, the Greater
Antilles or both (Hofman et al. 2006,
2011) but a direct route between South
America and the Leeward Islands and
Puerto Rico might explain the lack of
colonisation evidence from the southern
Windward Islands (e.g. Callaghan 1991;
1993, 2003; Fitzpatrick 2013). These
populations had developed highly
specialised knowledge of both marine
resources and seafaring transportation
(Callaghan 1991, 1993, 2003; Fitzpatrick
2013; Hofman et al. 2011; Nicholson
1975), and they travelled regularly
between islands as they maintained
nomadic or semi-nomadic marine-
oriented subsistence practices. As the
islands of the Lesser Antilles are
intervisible, they have a high potential
for inter-island network connections
(Watters 1980a). According to Mol
(2013), the pre-Columbian Caribbean
likely consisted of a series of
autonomous but interconnected networks
and given their geological and ecological
diversity, even small islands had
resources to offer (Hofman et al. 2007;
Mol  2013). Understanding these
interconnections is crucial to further our
understanding of settlement patterns in
the Lesser Antilles as it might help
clarify the kinds of activities that
prompted people to move in and around
the region.

The small island of Barbuda
(Figure 1) is Antigua’s closest neighbor
and contains a handful of Archaic sites,
although little is known about Barbuda’s
Archaic Age peoples. In 2011 and 2012,
an international team working on the
Islands of Change project undertook
excavations at three Archaic Age sites
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Settlement of Leeward Islands, Barbuda

threatened by development and farming
activities. The River site, Cattle Field
and Burton’s Field sites are located
directly on or in close relation with an
impressive linear shell midden following
the former southwestern shore of the
island. This shell midden, called the
Strombus Line, composed primarily of
Lobatus (Strombus) gigas or Queen
Conch shells, was first recorded during
an archaeological survey in the late
1970s by Watters (1980a, 2001; Watters
et al. 1991). The present article aims to
provide a better understanding of the
exploitation of Barbuda’s marine
resources during the Archaic Age via the
analyses of the results of these
excavations, while contextualising the
importance of Barbuda in the regional
Archaic Age economy of the Lesser
Antilles.

The Archaic Age occupation and
economy of the Lesser Antilles

The Caribbean is a multicultural
and multilingual region and discussions
around the chronologies of Caribbean
prehistory and terminology are complex
(Giraud 2013; Lundberg 1980; Pantel
1988; Keegan et al. 2013; Wilson 2007).
The broad chronological periods,
initially called Lithic, Archaic and
Ceramic have had several names in the
last decades (Wilson 2007), though
recent research questions the existence
of the Lithic Age in the Lesser Antilles
(Rodriguez Ramos et al. 2013). There is
no entirely satisfactory terminology but
for the purposes of this short article, the
terms Lithic Age, Archaic Age, and
Ceramic Age will be used.

The Lithic Age is Dbest
represented on the large islands of the
Greater Antilles, including Cuba and
Hispaniola, which were settled some
6000 years ago by peoples arriving from
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the Belize area of Central America
(Bullen 1969; Callaghan 1985, 1991;
Hofman et al. 2011; Keegan 2000;
Murphy 1999; Rodriguez Ramos et al.
2013; Wilson 1995). However, other
scholars also propose migrations from
different regions of Central and South
America including Colombia and
Venezuela (Fitzpatrick 2013; Hofman et
al. 2011; Kozlowski 2004; Rodriguez
Ramos 2010; Rouse 1989). While these
groups of mobile fisher-gatherer-
foragers of the Lithic Age probably
knew of the existence of the Lesser
Antilles, they do not appear to have
exploited these islands until much later,
unless these early sites have yet to be
discovered. Some islands closer to the
South American mainland like Trinidad
(once attached to the mainland) were
colonized earlier (around 8000 BP)
(Fitzpatrick 2013).

The first Archaic Age settlers to
the northern Lesser Antilles arrived
around 5000 years ago. Originating
either from northern South America
(Bonnissent 2008; Bonnissent et al.
2016; Bullen 1961, 1969, 1971; de Mille
2005; Fitzpatrick 2013; Giraud 2013;
Haviser 2001; Keegan 2000; Lundberg
1991; Olsen 1971), from the eastern
Greater Antilles (Davis 1973; Giraud
2013; Gross 1975; Rodriguez Ramos et
al. 2013) or from both (Hofman et al.
2006, 2014; Siegel et al. 2015; Watters
et al. 1991), these settlers arrived with
new plants and technologies. Manioc,
maize, sweet potato, avocado and beans,
are believed to have been introduced
during this period to some of the islands
of the Greater Antilles including Cuba
and Puerto Rico (Pagan Jiménez 2011;
Pagan Jiménez and Rodriguez Ramos
2007; Rodriguez Ramos et al. 2013).
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Figure 2. Geological map of Barbuda (modified from Brasier and Mather 1975) with
sites mentioned in the text.

Archaic Age peoples are believed northern West Indies and on the Greater
to have been organized into small highly Antilles where they fished, collected
mobile marine-oriented groups, who shellfish and wild plants, and were
established seasonal or sporadically involved in plant cultivation and
occupied settlements on most of the management (Hofman et al. 2006;
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Keegan et al. 2008; Newsom and Wing
2004; Rodriguez Ramos et al. 2013).
There is ample evidence of regional
exchanges between the islands of the
northern West Indies, notably high-
quality Antiguan flint, suggesting
frequent expeditions between islands (de
Mille 2005; Hofman and Hoogland
2003; Hofman et al. 2006, 2011, 2014;
Knippenberg 2001, 2006, 2007). In
contrast with other Leeward Islands,
Antigua appears to be unique as it has
several high quality flint sources, many
sheltered bays, a rich biodiversity and
extensive reef environments (Davis
2000; Knippenberg 2006; Murphy 1999;
van Gijn 1993). Antigua houses some of
the oldest and largest Archaic Age sites
in the region (Hofman et al. 2006;
Nicholson 1994) which suggests the
potential archaeological significance of
Archaic Age sites recently identified on
the neighboring island of Barbuda.

The Strombus Line and the Archaic
Age occupation of Barbuda

First occupied over 3800 years
ago, Barbuda differs from other islands
in the Northern West Indies. While the
vast majority of this island chain is made
up of geologically diverse hilly or
mountainous volcanic islands, Barbuda
is a flat atoll-like calcareous island. This
directly influences the amount of annual
rainfall and, subsequently, the nature and
density of its vegetation. The island
thereby has a more arid climate, limited
fresh water (Mather 1971) and shallow
sandy soil. During the Colonial Period
the arid climate, lack of fresh water and
poor shallow soils were not conducive to
sugar cane cultivation which signifi-
cantly transformed many Caribbean
landscapes. As the island was used
primarily for farming and grazing,
several large Barbudan archaeological
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sites remain intact. About 1600 people
currently live on the in the single village
of Codrington.

Barbuda is surrounded by coral
reefs that shield its coasts from erosion
(Brasier and Donahue 1985) and provide
marine resources. There is no barrier reef
along the southwestern coast rendering it
easily accessible by boat. Waters close to
the coast are characterized by sandy and
grassy sea beds, an ideal ecological
niche for the Queen conch (Lobatus
gigas) (Antczak et al. 2008; Ehrhardt
and Valle-Esquivel 2008; Frankiel and
Aldana Aranda 2007; McCarthy 2007;
OPR 2013; Ray and Stoner 1995;
Serrand 2002; Theile 2001). This sandy
shallow coast was exploited by Archaic
Age peoples for conch harvesting during
more than a millennium, resulting in the
creation of a linear shell midden over
three kilometres long: the Strombus
Line.

Watters first documented the
Strombus Line in 1978 (Watters 1980a).
He initially interpreted it as the result of
a natural phenomenon. Given that the
vast majority of the shells are Queen
Conch, and that many show signs of
conch meat extraction (removal of the
apex or a simple puncture hole near the
apex), the Strombus Line was eventually
understood to be a cultural feature.
However, since Watters did not identify
any associated domestic structures, he
suggested that the Strombus Line was
primarily used for conch meat extraction
and the production of conch shell tools,
and that domestic sites may be located
further inland (Watters 2001). On his
second survey trip to the island Watters
found exogenous flint at the Archaic
Goat Pen site located slightly north of
the Strombus Line. Flint was sub-
sequently found at seven other locations
along the Strombus Line notably near
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the port in a location called the River

———— Strombus Line

. Archacological excavations

Rousseau et al.

(Figure 3).

\

Roads, Sand processing plant, and Port

Figure 3. Map of the Strombus Line, and the River, Burton’s Field (BuF 12) and the

Cattle Field (CaF 12) sites.

Expanding on Watters work, The
Islands of Change project systematically
documented historic and prehistoric
archaeological sites on Barbuda and
partially excavated three Archaic Age
sites (River site, Cattle Field and
Burton’s Field). In January 2011, a small
team located and documented extant
portions of the Strombus Line which
extends almost 2 km west of the sand
processing plant near the port (Figure 3)
(Fridriksson et al. 2011). Although the
majority of the Strombus Line east of
and adjacent to the port was destroyed
by road construction, intermittent traces

were identified along a 1 km section.
This suggests that the Strombus Line
may have continued to Cocoa Point or
even Gravenors Bay (Vésteinsson 2011).
Following the former shoreline, the
Strombus Line sits on the limit between
the darker soils of the older Codrington
Formation and the paler and younger
sands of the Palmetto Point Formation.
At a few locations, such as around the
Burton’s Field and Cattle Field
archaeological sites, it is upwards of 30
meters in width and forms a slightly
raised bulge on the otherwise flat terrain.
However, intact sections that have not
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Page 7



Settlement of Leeward Islands, Barbuda

been altered or destroyed by recent
activities such as road construction,
farming and building vary greatly in
width.

In the immediate vicinity around
the port, a small team excavated the
River site (BAAO4) first identified by
Watters (1980a). This site was partly
destroyed and heavily threatened by
seasonal erosion (Fridriksson et al.
2011). Located directly in the mouth of a
seasonal stream, the River site mainly
consists of a washed out midden and a
few isolated and intact stratified
deposits. Approximately 3.5 sq. m of
stratified deposits, identified as areas A,
B, and C were excavated (Fridriksson et
al. 2011).

Area A, a natural deposit created
by fluvial erosion, was excavated in
order to understand the stratigraphic
sequence and geomorphologic processes.
This revealed several relatively shallow
layers of aerial and fluvial deposits
which accumulated over the darker
cultural layers rich in shells (Fridriksson
etal. 2011).

Area B, a small in situ island of
archaeological and organic material
protected from fluvial erosion by
mangrove roots, was the primary focus
of our excavations at the River site.
Approximately 1.75 sq. m were
excavated and allowed us to recover
several thousand shell fragments, almost
exclusively of Lobatus gigas, along with
some exogenous flint flakes and fire
cracked rocks. Modern debris was found
in association with artefacts in the upper
layers, while the deeper cultural layers
were highly disturbed by mangrove roots
and inhibited sampling for radiocarbon
dating (Fridriksson et al. 2011).

The location of a good context
for radiocarbon dating and further
geomorphologic analyses were the main

Rousseau et al.

objectives of area C. Its stratigraphic
sequence revealed several episodes
linked to fluvial action, consistent with
its location in the middle of a stream
delta subject to heavy seasonal rains, and
at times, tropical storms and hurricanes
(Fridriksson et al. 2011). A cultural layer
was identified for radiocarbon sampling
and two radiocarbon dated fragments of
Lobatus gigas place the River site
occupation between 3280435 cal BP and
2790435 cal BP°. Below this layer with
its sandy matrix, a dark organic natural
layer is believed to be the decomposed
remains of a mangrove forest. This
organic layer was also identified the
following year on the Burton’s Field
site.

In 2012, Dr. David Watters
participated in the ongoing survey of the
Strombus Line. Small excavations were
undertaken on two of the best preserved
sections and the team attempted to
identify Watters’ Goat Pen site. The
survey documented the destruction of
large sections of the Strombus Line over
the last 30-40 years. Many sections
documented by Watters have been
ploughed under, leveled by machinery,
flooded or used by locals for waste
disposal. Furthermore, the Goat Pen site
could not be located. It was probably
destroyed between 2003 and 2009 when
a large wooded area west of the modern
sand plant was bulldozed and
transformed into pasture.

The Burton’s Field site contains a
short section of the Strombus Line
(approx. 80 m by 30 m) and is situated
between a cattle pasture and vegetable
fields (Figure 3). This area is fenced off
which appears to have spared it from
recent agricultural and grazing activities.

> SUERC-33604 (GU-23530) and SUERC-
33605 (GU-23531), dates calculated with
OxCal3 using AR =0
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The Strombus Line has been removed to
leave only a slight surface mound. A
small test unit (1 sq. m) was excavated
for comparison with the contents and
stratigraphy of the River Site. The unit
was established in the middle of the
Strombus Line where several flint flakes
were visible on the surface. Several
thousand whole and fragmented conch
shell fragments, some of which were
punctured, were found along with flakes
of primarily Long Island flint. Two
radiocarbon dated fragments of shell
taken in different layers of the Burton’s
Field excavation place this site between
3232-3367 cal BP (2 o) and 2153-2310
cal BP (2 0)".

Located just a few metres north
of the Strombus Line, the Cattle Field
site was identified in the 2012 survey
(Figure 3). Over an L-shaped area of
approximately 500 sq. m, sporadically
distributed shell and flint scatters varied
between 1 m and 3 m in diameter.
Between 2003 and 2009, it was
bulldozed to create pasture and while the
upper layers of the site are gone, this
serendipitously revealed its arch-
aeological potential. A single square
metre was placed in order to straddle
surface deposits and the adjacent grassy
area. While the grassy area contained
little to no archaeological data, the
cultural deposit contained abundant
bivalve shells and flint flakes. Contrary
to the Strombus Line where Queen
Conch makes up the vast majority of the
shell ~ fauna, the Cattle Field
malacoarchaeological  collection  1is
dominated by the Atlantic Pearl Oyster
(Pinctada imbricata). A radiocarbon
sample taken on an Atlantic pearl oyster
fragment from the lower layer of this site

8 UCIAMS-107937 (ULA-3253) and UCIAMS-
107937 (ULA-3252), dates calculated with
CALIB REV7.1.0 using AR =0
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prg)vided a date of 3073 — 3230 cal BP (2
o).

Methodology

All excavations followed
standard Barbuda Research Center/
NABO (North Atlantic Biological
Organization) procedures, including the
recovery of all lithics, shells and
organics. At the Burton’s Field site, the
entire square contents were sieved using
a 4 mm mesh and bulk samples were
taken for each stratigraphic layer and
water sieved using a 2 mm mesh to
ensure the collection of smaller lithic
fragments, shells, bones and charcoal. At
the Cattle Field site, the entire contents
were wet-sieved at the research station
using a 2 mm mesh. During excavation,
natural  stratigraphic  layers  were
recorded along with shell density and
soil color. Bulk soil samples were taken
along with shell samples for radiocarbon
dating and precise coordinates and
altitudes were recorded with GPS units.

Shells from the 2012 campaign
were counted and identified as precisely
as possible and separated into categories
reflecting the different shell parts
(following Serrand 2001). They were
then counted to obtain a Minimum
Number of Individuals (MNI) and a
general idea of conch meat weight.
Given time constraints, shell volumes
from the lower layers (101 to 103) of the
Burton’s Field sieving residues were
estimated based on the results and
volume of the top layer (100). Shells
from the 2011 excavation of the River
Site were not subjected to a detailed
study.

Lithic collections were studied at
the lithic laboratory at Université Laval

7 UCIAMS-107939 (ULA-3254), dates
calculated with CALIB REV7.1.0 using AR =0
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in Quebec City, Canada. Morphological
characteristics and spatial considerations
were the main foci of the lithic analyses.
Sourcing was also attempted using
Knippenberg’s (2006, 2007) descriptions
of Northern Lesser Antilles lithic
materials. Finally, an unsuccessful use-
wear analysis attempt was conducted on
the lithics from the 2012 excavations and
on the shell tools collected during
survey. This will be briefly presented in
the lithics section below.

Results

The River site, Burton’s Field
and Cattle Field yielded shell, flint and
coral exclusively. The following section
presents results from the analysis of the
collections recovered at all three sites,
grouped by material.

Lithic analysis

A total of 294 flint artefacts were
found on these sites: 75 from the River
site, 153 from Burton’s Field and 66
from Cattle Field. They all present
similar  characteristics and suggest
similar technological processes. Given
the lack of local sources, all flint
recovered is exogenous and was brought
to the island. The vast majority of the
flint, according to its colour, form,
texture and inclusions, appears to be
from Antigua or the adjacent Long
Island, just off of Antigua’s northeastern
coast (approximately 42 km south of
Barbuda). These results are based on
previous analyses conducted on chert
from Blackman’s point in Antigua by

Rousseau et al.

Knippenberg (2006), and a consultation
with Dr. Reg Murphy. The high
percentage of cortex identified in all
three collections indicates this flint was
brought to Barbuda and then knapped
locally. Similar to many sites in the
region (Bonnissent et al. 2001; Briels
2004; de Mille 2005; Hofman et al.
2011; Lammers-Keijsers 2005; Nokkert
et al. 1995; Pantel 1991; Rostain et al.
2007; Walker 1980), opportunistic or ad
hoc flake production wusing direct
percussion with a hard hammer
(probably also made of flint) seems to
have been the standard knapping
technique employed on all three sites.
This lithic technology was simple, quick
and efficient and sought to satisfy the
immediate needs of a skilled knapper. It
allows for the production of flakes with
highly variable sizes, shapes and angles
(Figure 4), and used all available parts of
the cores. Tools are easily replaced and
are discarded upon task completion (e.g.
woodworking, shell working, butcher-
ing, meal preparation, rope making, etc.
see Briels 2004; van Gijn et al. 2008;
Walker 1981) or when the tool loses its
efficiency. The ratio of flake to angular
waste production at these sites is fairly
close to 50/50, especially at the Burton’s
Field and Cattle Field sites (Rousseau
2014). A few small exhausted cores were
found, suggesting the importance of
every gram of raw material brought to
Barbuda. Voluntary retouching of flakes
or angular waste was absent in all
assemblages and wear was found on less
than 20% of artefacts in each collection.

Journal of Caribbean Archaeology 17, 2017
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Figure 4. Lithic Flakes from the River, Burton’s Field and Cattle Field sites.

Even if all three sites present
similar lithic collections, the River site
presents significant post-depositional
alteration. While 24% of the flakes of
River showed white patina and none
showed traces of contact with fire, 72%
of the Burton’s Field and Cattle Field
combined flakes had a heavy patina and
20% showed signs of prolonged
exposition to high heat. The heavy
patina, especially on some artefacts from
Cattle Field, sometimes masked all
traces of knapping and use to the point
where it was impossible to see the
original color and texture of the flake.

High magnification use wear
analysis was attempted on several of the
unaltered or less altered flakes from
Barbuda, shell celts and some blades
from Antigua. However, an artificial
polish, likely the result of movement in
the salt water and sandy environment
near and on the Strombus Line obscured
any potentially diagnostic surfaces and

therefore precluded any attempts for use-
wear analysis.

Archaeomalacological Results

The primary activity responsible
for the formation of the Strombus Line
was conch collection. Although Archaic
Age middens often suggest a
“dependency on a restricted number of
species” (Hofman et al. 2006), 95% of
the Strombus Line is made up of Queen
Conch. By contrast, shell fauna from the
Cattle Field site, adjacent to but not
directly on the Strombus Line, is
dominated by the Atlantic Pearl Oyster
which accounts for 89% of the
collection. The pH of the soil matrix
around the Strombus Line is almost
neutral, fluctuating between 6.5 and 7,
which would not be a significant factor
of decay for bones or more fragile shells.
In all three collections, only one badly
damaged fish bone fragment was found
in the River Site assemblage, and fishing
is therefore not considered to be an

Journal of Caribbean Archaeology 17, 2017

Page 11



Settlement of Leeward Islands, Barbuda

activity that contributed to the creation
of the Strombus Line. On the Burton’s
Field and River sites, both located
directly on the Strombus Line, the low
diversity of species suggests the strategic
exploitation of Queen Conch.

The Queen Conch (Lobatus
gigas, Linnaeus, 1758) has been
collected for millennia by local
populations for its meat and shell and is
one of the most important mollusks of
the prehistoric Antillean diet (Antczak
and Antczak 2005; Antczak et al. 2008;
Keegan et al. 2003). The Queen Conch is
the largest gastropod of the Caribbean
area, measuring up to 30 cm long and 20
cm wide, and weighing up to 2.3 kg. The
meat weight varies between 50 g and
350 g with mean and median meat
weights around 135 g to 160 g per adult
conch (CFMC and CFRAMP 1999,
Ehrhardt and Valle-Esquivel 2008,
McKillop 1984, OPR 2013, Theile
2001). The Queen Conch is generally
found between the intertidal zone and in
depths of up to 20 m on sandy or
seagrass beds where it feeds on algae
and microorganisms (Ehrhardt and
Valle-Esquivel 2008, Frankiel and
Aldana Aranda 2007, McCarthy 2007,
OPR 2013, Ray and Stoner 1995,
Serrand 2002, Theile 2001). Conchs
bury themselves in sand during the
winter, and are more easily taken
between March and November when
they are more active and visible (Doran
Jr. 1958, Theile 2001), suggesting spring
through fall harvesting.

At 2 or 3 years, the juvenile
Lobatus gigas reaches sexual maturity
and develops a thick flared lip that was
used for the production of polished celts
(axes and adzes), as it is highly resistant
(Kamat et al. 1999). Although no such
shell tools were found in situ during
excavations, six shell celts were found

Rousseau et al.

during Strombus Line walking surveys.
These were measured and characterised
using a combination of Lammers-
Keijsers’ (2007) and Serrand’s (2001,
Serrand and Bonnissent 2005) methods.
These tools may have been used for
multiple purposes, including cutting and
carving wood, as well as splitting it
when used as wedges (as suggested by
Lammers-Keijsers 2005, 2007), digging,
or for other purposes (see also
Nieuwenhuis 2008 for wear and residue
analyses). The removal of conch meat
and the manufacture of celts results in
several by-products with recognisable
shapes. Accordingly, Conch fragments
from Burton’s Field were classified
according to their shape and form
(following Serrand 2002) (Table 1).

Due to time constraints, the
Burton’s Field and Cattle Field sites
collections  were analysed more
thoroughly than those of the River site.
Around 40000  fragments  were
recovered from the single square metre
excavated at the Burton’s Field site. Of
those, over 99% were identified as
Lobatus gigas (N=39 838). In fact, only
218 other fragments, representing at
least 14 different species including the
bivalves Pinctada imbricata (N=135,
Atlantic Pearl Oyster) and Arca zebra
(N=5, Turkey Wing), the gastropods
Cittarium pica (N=3, West Indian Top
Shell), Murex sp. (N=3) and Fissurella
nimbosa (N=2) and some marine
wormlike  creatures, Petaloconchus
varians and Siliquaria squamata (Table
2) were recovered. Conch fragments
were classified in 14 different morph-
ological categories to determine MNI
and were compared to the shell celt
chaine opératoire proposed by Serrand
(2001, Serrand and Bonnissent 2005).
Using the siphonal canal as a marker for
the calculation of the MNI, 988 Queen
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Conch were found at Burton’s Field.
Some shells had been exposed to intense
heat, a practice often discussed in conch
meat  extraction  techniques  (see
Bonnissent et al. 2001; Hofman and
Hoogland 2011; Hoogland and Hofman
2015), however, it could also be the
result of post depositional burning
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related to the historic lime kilns just a
few meters off the site. Shells burned in
the kilns to produce quicklime were
exported from Barbuda (Watters 1980b)
and burned shell cannot be confidently
associated with the Archaic occupation
at Burton’s Field.

Table 1: Queen Conch forms from Burton's Field 2012 excavation
Morphology Layer
100 101 102 103 104

Whole 0 3 2 5 0
Punctured 0 2 4 9 1
No lip, no puncture 4 2 14 27 2
No lip, punctured 4 18 26 50 1
Preform 1 45 50 85 122 23
Preform 2 21 33 15 7 2
Preform 3 5 6 12 2 0
Lip fragment 77 40 44 21 3
Tool 0 0 0 0 0
Apex 34 13 16 18 3
Bottom 178 142 219 151 23
2 spines 13 14 29 60 5
Waste 10 734 11 505' 9115° 4502° 236

19000 estimated small waste fragments

%6750 estimated small waste fragments

32500 estimated small waste fragments

The Cattle Field malacological (N=283, MNI of 13) of the faunal

assemblage portrays a different picture
of Archaic Age subsistence activities on
Barbuda. Unlike the Strombus Line, this
site contains little evidence of conch
exploitation. Very few had a fully
formed flared lip and almost none had
the thick shell typical of adult conch,
suggesting most were juvenile. Instead,
it is the Atlantic Pearl Oyster (Pinctada
imbricata) that stands out in this site’s
assemblage of 4226 shell fragments.
This bivalve species represents 89%
(N=3767, MNI of 626) of the shell
collection while the mostly juvenile
conch fragments represent less than 7%

collection. The Atlantic Pearl Oyster
thrives in rocky bottoms and coral reefs
suggesting that diverse environments
were exploited by Barbuda’s Archaic
Age peoples. Other species living in
rocky shores or coral reefs, like the
Turkey Wing (Arca zebra) or the patella
(Fissurella nimbosa), were found on
both Cattle Field and Burton’s Field and
corroborates this behavior. Furthermore,
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Table 2. Species represented in Burton's Field and Cattle Field 2012

excavations
Site Number of fragments per species

Lobatus gigas | Pinctada imbricata Other'
Burton's Field 39 838 135 83
Percentage of 99,45% 0,34% 0,21%
assemblage
MNI 988 20
Cattle Field 283 3767 176
Percentage of 6,70% 89,14% 4,16%
assemblage
MNI 13 626

'Other species include Arca zebra, Crassostrea rhizophorae, Cittarium pica, Murex sp., Fissurella
nimbosa, Petaloconchus varians, Siliquaria squamata and unidentified species.

The differences in the faunal
assemblages of these contemporary sites
may be explained by the slightly inland
setting of the Cattle Field site. While the
meat of the heavy Queen Conch was
processed directly on the shore where it
was collected (as suggested by Keegan
et al. 2003), lighter bivalves like the
Atlantic Pearl Oyster appear to have
been carried past the beach to a small
domestic processing area where the meat
would be extracted and processed or
consumed. A substantial portion of the
conch meat could also have been
brought inland to be processed for later
consumption  (drying, salting or
smoking) (Antczak et al. 2008).

To appreciate the impressive
volume of conch meat that was
harvested from the conch deposited in
the Strombus Line feature, the Burton’s
Field results and minimal measurements
of the Strombus Line taken in the largest
and best preserved agricultural sector
were subjected to further mathematical
calculations. Using a meat weight of 148
g per conch individual, an approximate

meat weight of 146.22 kg was consumed
from the shells recovered from the 1 sq.
m excavated at Burton’s Field. Taking
into account that the excavation took
place at the highest point of the
Strombus Line (which decreases in
height on both sides, see Rousseau 2014)
and that the width of the feature is
relatively stable around 10 m, a MNI of
4 220 736 Queen Conch make up the
800 m long agricultural sector of the
Strombus Line, representing 624 669 kg
of conch meat. Using the radiocarbon
dates currently available for this sector
(cal. 3367-2153 BP), 722.16 kg of conch
meat may have been consumed annually
over a period of 865 years. Despite this
convoluted extrapolation based on the
excavation of a single square metre,
these numbers are impressive and
represent only one approximately 800 m
long sector of the Strombus Line (which
is at least 3 km in length, but may be to 8
or 9 km long), highlighting the
importance of this linear feature as well
as the magnitude of the Queen Conch
population.
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Discussion: How Barbuda relates to
neighboring islands

Although several shell middens
have been studied across the Caribbean
(e.g. Antczak and Antczak 2005;
Antczak et al. 2008, Bonnissent et al.
2001, 2016; Keegan et al. 2003, 2008,
Murphy 1995, 1999; Serrand 2001), the
Strombus Lime is unique. Other shell
middens have been found to have the
same linear shape (heaps and scatters are
also common, see Antczak et al. 2008
and Keegan et al. 2003), but few rival
the Strombus Line in its dimensions.
Further, the Strombus Line is notable in
that it composed almost exclusively of
conch shells in a region where middens
tend to contain a variety of mollusks
(Davis 1982, 2000; Edwald et al. 2012;
Keegan et al. 2003; Murphy 1999), with
the exception of the Baie Orientale site
in St. Martin (2790 BP — 1930 BP),
which is also dominated by Queen
Conch (Bonnissent et al. 2001, 2016). A
careful open area excavation of the Baie
Orientale site identified shell celt
production, as well as conch cooking
techniques  involving stone  beds
(Bonnissent et al. 2001; Serrand 2001).
Similar cooking techniques seem to have
also been found on the ABC islands in
the southern Caribbean region (Hofman
and Hoogland 2011; Hoogland and
Hofman 2015). On Barbuda, areas
dedicated to the production of celts and
cooking were not identified, likely due to
the limited extent of excavations. Future
open area excavations on and adjacent to
the Strombus Line may locate
specialised activity areas. It should also
be noted that both the Strombus Line and
Baie Orientale sites were excavated
using a  standardized  sampling
methodology. Standardized field and
analyses practices on future projects
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would also ensure the comparability of
collections.

All Archaic Age sites excavated
on Barbuda appear to be consistent with
the interpretation of Archaic peoples as
mobile fishing-collecting-foraging pop-
ulations (Armstrong 1980; Bonnissent et
al. 2016; Briels 2004; Hofman 2008;
Hofman et al. 2006, 2011, 2014; Murphy
1999; Nicholson 1975a). Barbuda
appears to have been integrated into a
specialized and highly mobile economic
model where specific activities took
place on each island, exploiting the
inequitably distributed resources
(Bonnissent 2008; Bonnissent et al.
2001, 2007; Crock et al. 1993; Gross
1975; Hofman et al. 2006, 2011, 2014;
Keegan et al. 2008; Lundberg 1980,
1991; Murphy 1999). This exploitation
pattern resulted in the creation of
specialised features like the Strombus
Line and the Baie Orientale midden. In
this economic system, the islands of
Long Island and Antigua were exploited
for their flint sources suitable for
toolmaking (Knippenberg 2006; van
Gijn 1993), while the island of Saba
(Plum Piece site) might have provided
wood for the production of canoes
(Hofman et al. 2006, 2011, 2014;
Hofman and Hoogland 2003;
Nieuwenhuis 2008; van Gijn et al
2008). Since Barbuda is neither
particularly luxuriant nor fertile, and
since neither lithic sources nor potable
water are readily available, the large
conch populations of its southeastern
bank appear to be the main resource
attracting Archaic Age peoples to the
island. It is also possible that hardwood
trees like such as lignum vitae (Gaiacum
officinalis) and other species, were also
exploited  (Faucher,  forthcoming),
explaining the presence of shell celts
found along the Strombus Line.
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The three lithic collections of the
Barbudan sites studied contain elements
suggestive of the “down the line” model
of distribution proposed by Knippenberg
for the Ceramic Age (2007, 2013;
Knippenberg and Zjilstra 2008). In this
model, people travelled to the lithic
source (usually Antigua for the
immediate region), and directly acquired
the raw materials, before transporting
them to be knapped at their destination.
On Barbuda, this is represented by the
high percentage of cortex found on
nearly 40% of the lithic collections
analysed at all three sites (Fridriksson et
al. 2011; Rousseau 2012, 2014).

During the Archaic Age, the
southwestern shores of Barbuda should
be seen as dotted with exploitation and
processing stations, integrated to a wider
regional system where each island had
something to offer and was exploited by
a highly mobile population (Hofman et
al. 2006, 2011, 2014; Keegan et al.
2008).

Conclusions

The Strombus Line and the
associated sites discussed in this paper
provide evidence of the first known
occupation of Barbuda more than 4000
years ago. They also suggest an
integrated regional economy, which
included the movement of populations
and the exchange of resources between
the islands of the Northern West Indies,
and extending to the larger Caribbean
region (Bonnissent 2008; Bonnissent et
al. 2001, 2007; Hofman et al. 2006,
2011, 2014; Lundberg 1980, 1991). The
rich seagrass beds of the Barbuda Bank
allowed for an abundant Queen Conch
population, and the Strombus Line
reveals the importance of this resource in
the diet of Archaic Age peoples.

Rousseau et al.

The analysis of the Cattle Field
faunal  assemblage  suggests  the
exploitation of multiple marine environ-
ments in which additional mollusk
varieties likely supplemented conch,
along with plant resources. Furthermore,
the archaeomalacological signature of
the Cattle Field site might indicate a
possible domestic function. The site may
have been used for several short stays or
represents the accumulated refuse of
several mollusk collecting expeditions.
The Cattle Field assemblage may further
suggest that Archaic Age groups also
likely consumed smaller mollusks and
plants during a relatively short time
spent on Barbuda for conch collecting,
processing and tool production, and that
they dried, salted or smoked a portion of
the conch meat to be consumed on other
islands during other tasks.

The excavation and analyses of
lithic and archaeomalacological remains
from the River, Burton’s Field and Cattle
Field sites represent more than 70,000
mollusk fragments and almost 300
exogenous flint fragments. These
artefacts and ecofacts add to the
understanding of tools created and used
by Archaic Age peoples and of the
occupation and exploitation of the
region. Concrete measures should be
taken to protect what is left of this
exceptional archaeological feature, as
future excavations could provide a better
understanding of  occupation and
abandonment of this coastal area.
Barbuda and its Strombus Line represent
the material remains of a mobile
fisher/gatherer/foraging community that
occupied the Northern West Indies and
exploited resources scattered between its
islands. As a station for conch collecting
and processing, Barbuda was manifestly
an important island for the mobile
populations of the Archaic Age.

Journal of Caribbean Archaeology 17, 2017

Page 16



Settlement of Leeward Islands, Barbuda

Rousseau et al.

Acknowledgements: This paper presents the results of MA research by Vincent
Rousseau under the direction of Drs. Allison Bain and Jacques Chabot, both from
Université Laval. Dr. Sandrine Grouard from the Museum national d’Histoire naturelle
in Paris served as a committee member and we thank her for help with the malacological
analyses and the preparation of the figures. Partial funding for the authors was provided
by Université Laval and the Social Science and Humanities Council of Canada. This
research was also supported by National Science Foundation support to the Islands of
Change project (OPP 0851727) held by Dr. Sophia Perdikaris. David Watters is also
acknowledged for generously sharing his knowledge of Barbudan archaeology with us
and we also extend our thanks to Dr. Reginald Murphy for his support. Thoughtful
suggestions by two reviewers and edits by Geneviéve Godbout improved this this paper

and for this we thank them.

References Cited

Antczak A. and M. M. Antczak. 2005.
Pre-Hispanic Fishery of the Queen
Conch, Strombus gigas, on the Islands
off the Coast of Venezuela. Unidad de
Estudios Arqueologicos, Instituto de
Estudios  Regionales 'y  Urbanos,
Universidad Simon Bolivar, Caracas,
Venezuela.

Antczak A., Posada, J. M., Schapira, D.,
Antczak, M. M., Cipriani R. and L
Montafio. 2008. A History of Human
Impact on the Queen Conch (Strombus
gigas) in Venezuela. In Early Human
Impact on Megamolluscs, edited by A.
Antczak and R. Cipriani, BAR
International Series: 49-64.

Armstrong, D. V. 1980. Shellfish
Gatherers of St. Kitts: A Study of
Archaic Subsistence and Settlement
Patterns. Actes du 8e Congres
International d’Etudes des Civilisations
Précolombiennes des Petites Antilles,
pp. 152-167.

Bérard, B. 2013. L’occupation saladoide
cédrosan ancienne de la Martinique. In
Martinique, terre amerindienne : une
approche pluridisciplinaire, edited by B.
Bérard, pp. 35-50. Sidestone Press,
Leiden.

Bonnissent, D. 2008. Archéologie
précolombienne de I'7le de Saint-Martin,
Petites Antilles (3300 BC — 1600 AD).
Ph.D. dissertation, Université Aix-
Marseille I, Aix en Provence, France.

Bonnissent, D., Bertran, P. Chancerel, A.
and T. Romon. 2001. Le gisement
précéramique de la Baie Orientale a
Saint-Martin (Petites Antilles), résultats
préliminaires. Actes du 19e Congrés de
I'Association Internationale  d'Arch-
éologie de la Caraibe, pp. 78-88. Aruba.

Bonnissent, D., Bertran, P., Galop, D.,
Imbert, D. and C. Stouvenot. 2007.
Chronologie des occupations
précolombiennes de 1’ile Saint-Martin
(Petites Antilles) et relations avec les
paléoenvironnements. Actes du 2le
Congres de I'Association Internationale
d'Archéologie de la Caraibe, pp. 20-30.
St. Augustine, Trinidad.

Bonnissent, D., Serrand, N., Bruxelles,
L., Fouéré, P., Grouard, S., Sellier N.
and C. Stouvenot. 2016. Mesoindian
Archaeoecology of the Lesser Antilles
Island Societies: the Resources issue.
Seapeople 2014  Archaeology  of
maritime hunter-gatherers: From
settlement function to the organization of

Journal of Caribbean Archaeology 17, 2017

Page 17



Settlement of Leeward Islands, Barbuda

the coastal zone, Séances de la Société
préhistorique francaise, Actes de Sea
People 2014, pp. 213-260.

Boomert, A. 1999. Saladoid
Sociopolitical Organization. Actes du
18e Congres de [’Association
Internationale  d’Archéologie de la
Caraibe, pp. 55-77. St. George’s,
Grenada.

Brasier, M. D. and J. Donahue. 1985.
Barbuda — An Emerging Reef and
Lagoon Complex on the Edge of the
Lesser Antilles Island Arc. Journal of
the Geological Society of London 142:
1101-1117.

Brasier, M. D. and J. D. Mather. 1975.
The Stratigraphy of Barbuda, West
Indies. Geological magazine 112(3):271-
282.

Briels, 1. 2004. Use-wear Analysis on the
Archaic Flint Assemblage of Plum Piece,
Saba: A Pilot Study. Master’s thesis,
Leiden University, Leiden.

Bright, A. J. 2011. Blood is Thicker than
Water, Amerindian intra- and inter-
Insular  Relationships and  Social
Organization in the pre-Colonial
Windward Islands. Sidestone Press,
Leiden.

Bullen, R. P. 1961. Krum Bay, un atelier
précéramique aux Iles Vierges. Actes du
ler Congrés International d’Etudes des
Civilisations ~ Précolombiennes  des
Petites Antilles, pp. 121-126. Fort de
France, Martinique.

Bullen, R. P. 1969. The Archaeology of
Grenada and the Spread of Ceramic
People in the Antilles. Actes du 3e
Congrés International d’Etudes — des

Rousseau et al.

Civilisations  Précolombiennes  des
Petites  Antilles, pp. 147-152. St.
George’s, Grenada.

Bullen, R. B. 1971. A Preceramic
Workshop on St. Thomas. Actes du 4e
Congrés International d’Etudes — des
Civilisations  Précolombiennes  des
Petites Antilles, pp. 110-114. Reduit
Beach.

Callaghan, R. T. 1985. Possible pre-
Ceramic Connections between Central
America and the Greater Antilles. Actes
du Ille Congres de ['Association
Internationale d’Archéologie de la
Caraibe, pp. 65-71. Puerto Rico.

Callaghan, R. T. 1991. Passage to the
Greater Antilles: an Analysis of
Watercraft and the Marine Environment.
Actes du 14e Congres de |I’Association
Internationale d’Archéologie de la
Caraibe, pp. 64-72. Barbados.

Callaghan, R. T. 1993. Antillean
Cultural Contacts with  Mainland
Regions as a Navigation Problem. Actes
du 15e Congres de ['Association
Internationale d’Archéologie de la
Caraibe, pp. 181-189. San Juan, Puerto
Rico.

Callaghan, R. T. 2003. Comments on the
Mainland Origins of the Preceramic
Cultures of the Greater Antilles. Latin
American Antiquity 14(3): 323-338.

Caribbean Fishery Management Council
(CFMC) and Caricom  Fisheries
Resource Assessment and Management
Program (CFRAMP). 1999. Report on
the Queen Conch Stock Assessment and
Management Workshop.

Journal of Caribbean Archaeology 17, 2017

Page 18



Settlement of Leeward Islands, Barbuda

Cherry, J. F.,Ryzewski, K, Leppard T.P.
and E. Bocancea. 2012. The earliest
phase of settlement in the eastern
Caribbean: new  evidence  from
Montserrat. Antiquity 86:1-5.

Cooper, Jago 2013. The Climatic
Context for Pre-Columbian Archaeology
in the Caribbean. In the Oxford
Handbook of Caribbean Archaeology,
edited by W. F. Keegan, C. L. Hofman
and R. Rodriguez Ramos, pp. 47-58.
Oxford University Press, Oxford.

Crock, J. G., J. B. Petersen and N.
Douglas. 1993. Preceramic Anguilla: A
View from the Whitehead’s Bluff Site.
Actes du 15e Congres de |I’Association
Internationale d’Archéologie de la
Caraibe, pp. 283-292. San Juan, Puerto
Rico.

Davis, D. D. 1973. Some Notes
Concerning the Archaic Occupation of
Antigua. Actes du 5e Congrés
International d’Etudes des Civilisations
Précolombiennes des Petites Antilles,
pp. 65-71. Antigua.

Davis, D. D. 1982. Archaic Settlement
and Resource Exploitation in the Lesser
Antilles: Preliminary Information from
Antigua. Caribbean Journal of Science
17(1-4): 107-122.

Davis, D. D. 2000. Jolly Beach and the
Preceramic occupation of Antigua, West
Indies. Yale University Publications in
Anthropology 84:146p.

de Mille, C. N. 2005. A Tale of Chert
with a Side of Shell: The Preceramic
Occupation of Antigua, West Indies.
Ph.D. dissertation, University of
Calgary, Calgary, Alberta.

Rousseau et al.

Doran Jr., E. 1958. The Caicos Conch
Trade. Geographical Review 48(3):388-
401.

Edwald, A., G. Gudmundsson, V.
Rousseau and L. Williams. 2012.
Blackman’s Point Antigua — BMP12,
Preliminary Field Report.
Fornleifastofnun fsland Ses / Icelandic
Institute of Archaeology, Reykjavik,
Iceland.

Ehrhardt, N. M. and M. Valle-Esquivel.
2008. Conch (Strombus gigas) Stock
Assessment Manual. Caribbean Fishery
Management Council, 128p.

Fitzpatrick, S. M. 2013. Seafaring
Capabilities in the Pre-Columbian
Caribbean, Journal of Maritime
Archaeology, 8(1), 101-138.

Frankiel, L. and D. Aldana Aranda.
2007. Le Lambi, Strombus gigas. In
Médiatheque caraibe.

http://www.lameca.org/dossiers/lambi/,
consulted July 27" 2014.

Fridriksson, A., Gudmundsson, G.,
Feeley, F., Rousseau, V., Vésteinsson,
O., Vobornick, J. and T. McGovern.
2011. Investigations at the River Site
(BAA-004), Field Report. Barbuda
Archaeological Research Center,
Codrington, Barbuda.

Giovas, C. M. and S. M. Fitzpatrick.
2014. Prehistoric migration in the
Caribbean: past perspectives, new
models and the ideal free distribution of
West Indian  colonization.  World
Archaeology, 46(4): 569-589.

Giraud, J.-P. 2013. Chronologie des
occupations précolombiennes de la
Martinique. In  Martinique, terre

Journal of Caribbean Archaeology 17, 2017

Page 19


http://www.lameca.org/dossiers/lambi/

Settlement of Leeward Islands, Barbuda

amérindienne, Une approche
pluridisciplinaire, edited by B. Bérard,
pp. 15-30. Sidestone Press, Leiden.

Granberry, J. 2013.  Indigenous
Languages of the Caribbean. In The
Oxford  Handbook of Caribbean
Archaeology, edited by W. F. Keegan, C.
L. Hofman and R. Rodriguez Ramos, pp.
61-69. New York: Oxford University
Press.

Gross, J. M. 1975. The Archaic Period of
the Virgin Islands: New Investigations.
Actes du 6e Congrés International
d’Etudes  des  Civilisations — Pré-
colombiennes des Petites Antilles, pp.
232-238. Pointe-a-Pitre, Martinique.

Grouard, S. 2002. Subsistance et mode
de vie des premiers habitants de la
Guadeloupe (500 av. — 1500 ap. J.-C.),
Préhistoires Méditerranéennes 10-11:
191-213.

Grouard, S. 2004. Variation des
stratégies de subsistance des Pré-
colombiens a Hope Estate, Saint-Martin
(Petites Antilles), d’apreés ’analyse des
restes des petits vertébrés, Actes des
XXIVe  rencontres  internationales
d’archéologie et d’histoire d’Antibes,
pp.451-467, Antibes.

Grouard, S. 2005. Modes de vie des
Précolombiens de la Caraibe, Actes de la
Convention Archéologie de la Caraibe et
patrimoine mondial, UNESCO, Paris,
pp. 150-158.

Hackenberger, S. 1991. Archaeological
Test Excavation of Buccament Valley
Rock Shelter, St. Vincent: Preceramic
Stone Tools in the Windward Islands,
and the Early Peopling of the Eastern
Caribbean. Actes du 13e Congres de

Rousseau et al.

I'Association  Internationale  d'Arch-
éologie de la Caraibe, pp. 86-91.
Curagao.

Haviser Jr., J. B. 2001. New data for the
Archaic Age on Curagao. Actes du 19e
Congrés de I'Association Internationale
d'Archéologie de la Caraibe, pp. 110-
121. Aruba.

Hofman, C. L. 2008. The Lesser
Antilles. In The Encyclopedia of
Archaeology, vol 1, edited by D. M.
Pearsall, pp. 143-152. Elsevier, St.
Louis.

Hofman C. L. and M. L. P. Hoogland.
2003. Plum Piece, Evidence for Archaic
seasonal occupation on Saba, northern
Lesser Antilles around 3300 BP, Journal
of Caribbean Archaeology 4:12-27.

Hofman C. L. and M. L. P. Hoogland.
2011. Archaeological investigations at
Spanish Water, Curacao. Proceedings of
the 23rd International Association for
Caribbean Archaeology, Antigua.

Hofman, C. L., Bright, A. J. and M. L. P.
Hoogland. 2006. Archipelagic Resource
Procurement and Mobility in the
Northern Lesser Antilles: The View
from a 3000-year-old Tropical Forest
Campsite on Saba. The Journal of Island
and Coastal Archaeology 1:145-164.

Hofman, C. L., Bright, A. J., Boomert A.
and S. Khnippenberg. 2007. Island
Rhythms: The Web of Social
Relationships and Interaction Networks
in the Lesser Antillean Archipelago
between 400 B.C. and A.D. 1492. Latin
American Antiquity 18(3): 243-268.

Hofman, C. L., Mol, A., Rodriguez
Ramos, R. and S. Knippenberg. 2011.

Journal of Caribbean Archaeology 17, 2017

Page 20



Settlement of Leeward Islands, Barbuda

Networks Set in Stone: Archaic-Ceramic
interaction in the early prehistoric
northeastern Caribbean. Actes du 24e
Congres de I'Association Internationale
d'Archéologie de la Caraibe, pp. 157-
165. Martinique.

Hofman C. L., Mol, A., Hoogland M. L.
P. and R. Valcarcel Rojas. 2014. Stage
of encounters: migration, mobility and
interaction in the pre-colonial and early
colonial Caribbean. World Archaeology
46(4): 590-609.

Hoogland M. L. P. and C. L. Hofman.
2015. Archaeological assessment in
compliance with the Valetta Treaty.
Spanish Water, Curacao. In Managing
our past into the future: Archaeological
heritage management in the Dutch
Caribbean, edited by C. L. Hofman and
Haviser J.B, pp.183-194, Sidestone
Press, Leiden.

Kamat, S., Su, X., Ballarini, R. and A.
H. Heuer. 1999. Structural Basis for the
Fracture Toughness of the Shell of the
Conch  Strombus  gigas.  Nature
405:1036-1040.

Keegan, W. F. 2000. West Indian
Archaeology: 3. Ceramic Age. Journal
of Archaeological Research 8:135-167.

Keegan, W. F., Portell, R. W. and J.
Slapcinsky. 2003. Changes  in
invertebrate taxa at two pre-Columbian
sites in Southwester Jamaica, AD 800-
1500. Journal of Archaeological Science
30:1607-1617.

Keegan, W. F., Fitzpatrick, S. M.,
Sullivan Sealey, K., LeFebvre, M. J. and
P. T. Sinelli, 2008. The Role of Small
Islands in Marine Subsistence Strategies:

Rousseau et al.

Case Studies from the Caribbean.
Human Ecology 36:635-654.

Keegan, W. F., Hofman and R.
Rodriguez Ramos. 2013. Introduction. In
The Oxford Handbook of Caribbean
Archaeology, W.F. Keegan, C. L.
Hofman, and R. R. Ramos, pp. 1-18.
Oxford University Press, Oxford.

Knippenberg, S. 2001. Flint Collecting
Strategies on Long Island. Actes du 19e
Congrés de I'Association Internationale
d'Archéologie de la Caraibe, pp. 88-98.
Aruba.

Knippenberg, S. 2006. Stone Artefact
Production and Exchange among the
Northern  Lesser  Antilles.  Ph.D.
dissertation, Leiden University, Leiden.

Knippenberg, S. 2007. Long Island Flint
Production, Distribution and Exchange
among the Northern Lesser Antilles.
Actes du 21e Congrés de I'Association
Internationale d'Archéologie de la
Caraibe, pp. 813-822. St. Augustine,
Trinidad.

Knippenberg, S. 2013. L'apport de
matieres lithiques exogenes dans la
Martinique précolombienne et leur place
dans les réseaux d'échanges
précolombiens au sein de la Caraibe. In
Martinique, terre amerindienne : une
approche pluridisciplinaire, edited by B.
Bérard, pp. 205-222. Sidestone Press,
Leiden.

Knippenberg, S. and J. J. P. Zijlstra
2008. Chert Sourcing in the Northern
Lesser Antilles: The Use of Geochemical
Techniques in Discriminating Chert
Materials. In Crossing the Borders, New
Methods and Techniques in the Study of
Archaeological Materials from the

Journal of Caribbean Archaeology 17, 2017

Page 21



Settlement of Leeward Islands, Barbuda

Caribbean, edited by C. L. Hofman., M.
L. P. Hoogland and A. van Gijn, pp. 43-
67. The University of Alabama Press,
Tuscaloosa.

Kozlowski, J. K. 2004. Preceramic
cultures in the Caribbean. Zeszyty
naukowe Uniwesytetu Jagiellonskiego.
Prace archaeologicyne; zesz. 20.
Panstwowe Wydawnictwo Naukowe,
Krakow.  (Scientific  fascicles  of
Jagielonian University. Archeological
works; issue 20. State Scientific
Publisher, Cracow.)

Lammers-Keijsers, Y. 2005. Tracing
traces from present to past. The use of
shell, flint and stone artefacts on Morel
and Anse a la Gourde, Guadeloupe,
FWI. Actes du colloque Prehistoric
Technology : 40 years later. Functional
Studies and the Russian Legacy, pp.365-
373. Verona.

Lammers-Keijsers, Y. 2007. Tracing
Traces from Present to Past. A
Functional Analysis of Pre-Columbian
Shell and Stone Artefacts from Anse a la
Gourde and Morel, Guadeloupe, FWI.
Ph.D. dissertation, Leiden University,
Leiden.

Lundberg, E. R. 1980. Old and New
Problems in the Study of Antillean
Aceramic Traditions. Actes du 8e
Congrés  International d’Etudes des
Civilisations ~ Précolombiennes  des
Petites Antilles, pp. 131-138. 154

Lundberg, E. R. 1991. Interrelationships
among Preceramic Complexes of Puerto
Rico and the Virgin Islands. Actes du
13e Congres de I'Association
Internationale d'Archéologie de la
Caraibe, pp. 73-85. Curagao.

Rousseau et al.

Mather J. D. 1971. A Survey of the
Groundwater Resources of Barbuda.
Institute  of  Geological  Science
(Hydrogeological department), London.

McCarthy, K. 2007. A Review of Queen
Conch (Strombus gigas) Life-history.
Sustainable Fisheries Division,
http://www.sefsc.noaa.gov/sedar/downlo
ad/SEDAR14-DW-
4.pdf?1d=DOCUMENT, consulted July
27" 2014.

McKillop, H. 1984. Prehistoric Maya
Reliance on Marine Resources: Analysis
of a Midden from Moho Cay, Belize.
Journal of Field Archaeology 11(1): 25-
35.

Mol, Angus. 2013. Studying Pre-
Columbian  Interaction = Networks:
Mobility and Exchange. In the Oxford
Handbook of Caribbean Archaeology,
edited by W. F. Keegan, C. L. Hofman
and R. Rodriguez Ramos, pp. 329-346.
Oxford University Press, Oxford.

Murphy, R. A. 1995. Archaeological
Investigations at Muddy Bay (PH-14),
Antigua, West Indies: A Post-Saladoid
Settlement.  Masters  thesis, Trent
University, Peterborough.

Murphy, R. A. 1999. The Prehistory of
Antigua, Ceramic Age: Subsistance,
Settlement, Culture and Adaptation
within an Insular Environment. Ph.D.
dissertation. University of Calgary,
Calgary, Alberta.

Newsom, L. and B. Bérard. 2013. Les
recherches paléo-ethno-botaniques dans
les Antilles et les premieres données
paléobotaniques concernant 1’occupation
précolombienne de la Martinique In
Martinique, terre amérindienne, Une

Journal of Caribbean Archaeology 17, 2017

Page 22


http://www.sefsc.noaa.gov/sedar/download/SEDAR14-DW-4.pdf?id=DOCUMENT
http://www.sefsc.noaa.gov/sedar/download/SEDAR14-DW-4.pdf?id=DOCUMENT
http://www.sefsc.noaa.gov/sedar/download/SEDAR14-DW-4.pdf?id=DOCUMENT

Settlement of Leeward Islands, Barbuda

approche pluridisciplinaire, edited by B.
Bérard, pp. 175-190. Sidestone Press,
Leiden.

Newsom, L. and E. S. Wing. 2004. On
Land and Sea: Native American Uses of
Biological Resources in the Caribbean.
University of  Alabama Press,
Tuscaloosa.

Nicholson, D. V. 1975a. Precolumbian
Seafaring Capabilities in the Lesser
Antilles. Actes du 6e Congres
International d’Etudes des Civilisations
Précolombiennes des Petites Antilles,
pp- 98-105. Pointe-a-Pitre, Guadeloupe.

Nicholson, D. V. 1975b. An Antigua
Shell Midden with Ceramic and Archaic
Components. Actes du 6e Congres
Internationa/ d’Etudes des Civilisations
Précolombiennes des Petites Antilles,
pp. 258-263. Pointe-a-Pitre, Guadeloupe.

Nicholson, D. V. 1994. The Archaeology
of Antigua and Barbuda. St. John’s,
Antigua: Museum of Antigua and
Barbuda.

Nieuwenhuis, C. J. 2008. The
Significance of Wear and Residue
Studies: An Example from Plum Piece,
Saba. In Crossing the Borders, New
Methods and Techniques in the Study of
Archaeological Materials from the
Caribbean, edited by C. L. Hofman, M.
L. P. Hoogland et A. van Gijn, pp. 125-
136. University of Alabama Press,
Tuscaloosa.

Nokkert, M., A. J. Brokke, S.
Knippenberg and T. D. Hamburg. 1995.
An Archaic Occupation at Norman
Estate St-Martin. Actes du 16e Congres
de I'Association Internationale

Rousseau et al.

d'Archéologie de la Caraibe, pp. 333-
351. Basse-Terre.

Olsen, F. 1971. Did the Ciboney Precede
the Arawak in Antigua? Actes du 4e
Congrés International d’Etudes des
Civilisations ~ Précolombiennes  des
Petites Antilles, pp. 94-102. Reduit
Beach. 157

Office of Protected Resources (OPR).
2013. Queen Conch (Strombus gigas),
http://www.nmfs.noaa.gov/pr/species/in

vertebrates/queenconch.htm, consulted
on July 27, 2014.

Pagén Jiménez J. R. 2011. Early
Phytocultural Processes in the Pre-
Colonial Antilles: A Pan-Caribbean
Survey for an Ongoing Starch Grain
Research. In Communities in Contact.
Essays in Archaeology, Ethnohistory,
and Ethnography of the Amerindian
circum-Caribbean, edited by C. L.
Hofman and A. van Duijvenbode, pp.
87-116 Sidestone Press, Leiden.

Pagén Jiménez, J. R. and R. Rodriguez
Ramos. 2007. Sobre el origen de la
agricultura en las Antillas. Actes du 21e
Congrés de I'Association Internationale
d'Archéologie de la Caraibe, pp. 252-
259. St. Augustine, Trinidad.

Pantel, A. G. 1988. Precolumbian
Flaked Stone Assemblages in the West
Indies. Ph.D. dissertation, University of
Tennessee, Ann Arbor.

Pantel, A. G. 1991. How Sophisticated
was “the Primitive”? Preceramic Source
Materials, Lithic Reduction Processes,
Cultural Contexts and Archaeological
Inferences. Actes du 14e Congrés de
[’Association  Internationale  d’Arch-
éologie de la Caraibe, pp. 157-169.

Journal of Caribbean Archaeology 17, 2017

Page 23


http://www.nmfs.noaa.gov/pr/species/invertebrates/queenconch.htm
http://www.nmfs.noaa.gov/pr/species/invertebrates/queenconch.htm

Settlement of Leeward Islands, Barbuda

Ray, M. and A. W. Stoner. 1995.
Growth, Survivorship, and Habitat
Choice in a Newly Settled Seagrass
Gastropod, Strombus gigas. Marine
Ecology Progress series 123: 83-94.

Rodriguez Ramos, R. 2010. Rethinking
Puerto Rican Precolonial History, The
University of Alabama Press. 267p.

Rodriguez Ramos, R., J. R. Pagén
Jiménez and C. L. Hofman. 2013. The
Humanization of the Insular Caribbean
In the Oxford Handbook of Caribbean
Archaeology, edited by W. F. Keegan, C.
L. Hofman and R. Rodriguez Ramos, pp.
126-131. Oxford University Press,
Oxford.

Rostain, S., Versteeg, A. H. and J.
Pelegrin. 2007 Manufacture of Stone
tools at the Coashiati site, Aruba. Actes
du 2le Congrées de I'Association
Internationale d'Archéologie de la
Caraibe, pp. 218-225. St. Augustine,
Trinidad..

Rouse, 1. 1989. Peopling and Repeopling
of the West Indies In Biogeography of
the West Indies, Past, Present and
Future, edited by C. Woods, pp. 119-
135. Sandhill Crane Press, Gainesville.

Rousseau, V. 2012. Investigations at
Burton’s Field (BuF) and Cattle Field
(CaF), Barbuda. Barbuda Archaeo-
logical Research Center - Université
Laval, Québec.

Rousseau, V. 2014. Un pied-a-terre sur
Barbuda, Le Strombus Line et
["archaique des Petites Antilles du Nord.
Masters  thesis, Universit¢  Laval,
Québec.

Rousseau et al.

Serrand N. 2001. Les restes coquilliers
du site précéramique de Baie Orientale
(Saint-Martin, Petites Antilles du Nord) :
consommation de  mollusques et
production d’outils en coquille -
résultats préliminaires. Actes du 19e
Congrés de I'Association Internationale
d'Archéologie de la Caraibe, pp. 89-101.
Aruba.

Serrand N. 2002. Exploitation des
invertébrés marins et terrestres par les
populations  Saladoides et  post-
Saladoides du Nord des Petites Antilles
(500 B.C - 1200 AD.. PhD.
dissertation, Université de Paris I, Paris.

Serrand, N. and D. Bonnissent. 2005.
Pre-Columbian Preceramic  Shellfish
Consumption and Shell Tool Production:
Shell Remains from Orient Bay, Saint-
Martin, Northern Lesser Antilles. Actes
du 9e congres de I'ICAZ, pp. 29-39.
Durham.

Siegel, P. E., Jones, J. G., Pearsall, D.
M., Dunning, N. P., Farrell, P., Duncan,
N. A, Curtis, J. H. and S. K. Singh.
2015. Paleoenvironmental evidence for
first human colonization of the eastern
Caribbean. Quaternary Science Review
129: 275-295

Theile, S. 2001. Queen Conch Fisheries
and their Management in the Caribbean.
CITES, Traffic Europe.

van Gijn, A. L. 1993. Flint exploitation
on Long Island, Antigua, West Indies,
Analecta Praehistoria Leidensia 26:
183-197

van Gijn, A., Lammers-Keijser, Y. and I.
Briels.  2008. Tool Use and
Technological Choices: An Integral
Approach toward Functional Analysis of

Journal of Caribbean Archaeology 17, 2017

Page 24



Settlement of Leeward Islands, Barbuda

Caribbean  Tool  Assemblages In
Crossing the Borders, New Methods and
Techniques in  the  Study  of
Archaeological Materials from the
Caribbean, edited by C. L. Hofman, M.
L. P. Hoogland and A. van Gijn, pp.
101-114. Tuscaloosa: The University of
Alabama Press.

Vésteinsson, O. 2011. Reconnaissance
of a Prehistoric Shell-Ridge in Barbuda,
West Indies. Fornleifastofnun Island Ses
/ Icelandic Institute of Archaeology,
Reykjavik, Iceland.

Walker, J. 1980. Analysis and
replication of lithic artifacts from the
Sugar Factory Pier site, St. Kitts. Actes
du 8e Congreés International d’Etudes
des Civilisations Precolombiennes des
Petites Antilles, pp. 69-79.

Walker, J. 1981. Use-Wear Analysis of
Caribbean Flaked Stone Tools. Actes du
9¢ Congrés International d’Etudes des
Civilisations  Précolombiennes  des
Petites Antilles, pp. 239-247. Santo
Domingo.

Watters, D. R. 1980a. Transect Survey-
ing and Prehistoric Site Locations on
Barbuda and Montserrat, Leeward
Islands, West Indies. Ph.D. dissertation,
University of Pittsburgh, Pittsburgh.

Rousseau et al.

Watters, D. R. 1980b. Observations on
the Historic Sites and Archaeology of
Barbuda. Archaeology and Anthropology
3(2):125-154.

Watters, D. R. 2001. Preliminary Report
on the Correlation of Archaic-Age
Localities with a Paleoshoreline on
Barbuda. Actes du 19e Congres de
[’Association Internationale d’Arche-
ologie de la Caraibe, pp. 102-109.
Aruba.

Watters, D. R., Donahue, J. and R.
Stuckenrath. 1991. Paleoshorelines and
the Prehistory of Barbuda, West Indies
In Paleoshorelines and Prehistory: an
Investigation of Method, L. Lewis
Johnson and M. Stright, pp. 15-52. CRC
Press, Boca Raton.

Wilson, S. M. 1995. Preceramic
Connections between the Caribbean and
the Yucatan Peninsula. Actes du 16e
Congres de I'Association Internationale
d'Archéologie de la Caraibe, pp. 391-
399. Basse Terre.

Wilson, S. M. 2007 The Archaeology of
the Caribbean. Cambridge University
Press, Cambridge.

Journal of Caribbean Archaeology 17, 2017

Page 25


https://www.researchgate.net/publication/314243601



