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A B S T R A C T

Among the most recognizable and enigmatic artefacts found in pre-Columbian archaeological contexts of the
Ceramic Age in the Greater and Lesser Antilles is the three-pointer, a triangular shaped object made of various
mineral and organic materials. Despite a few ethno-historic mentions and abundant academic speculations, little
is known about the social and spiritual dimensions these once animate objects had in the Amerindian Antillean
communities. Furthermore, very little can be empirically verified. The wide array of known specimens shows
many variations, including the presence/absence of usually poorly preserved traces of black residue, often de-
scribed as plant tars, resins or gums, or as inorganic bitumen. Well preserved residues of this type have been
observed on a three-pointer specimen recently discovered in a Late Ceramic Age context (Troumassoid series,
10th–11th century AD) of the Tourlourous site on the island of Marie-Galante (Guadeloupe, French Lesser
Antilles). They have been physico-chemically characterized as bitumen, and they preserve evidence of a specific
tying system. These data raise considerations on two points: the necessity to better document these sometimes
tenuous clues of tying and adhesion systems implying bitumen (and other glues), and the need to consider that
three-pointers (and other artefacts), while actively used in the mediation between social and spiritual dimen-
sions, also have a practical side which should be addressed in technological terms in order to better understand
all their dimensions.

1. The world of three-pointers: Between symbolism and function

Three-pointers1 are among the most recognizable and enigmatic
artefacts found in Amerindian pre-Columbian archaeological sites in
the Antilles. They are characteristic of the Ceramic Age of the Lesser
and Greater Antilles, which begins around 500 BCE after a multi-mil-
lennia sequence of pre-Ceramic/Archaic occupation by groups who
settled most of the Caribbean islands (Boomert, 2000; Keegan, 1994). In
the Lesser Antilles, the Ceramic phase is marked by the arrival of hor-
ticultural, pottery-making Saladoid peoples coming from the South
American mainland (Oliver, 1999; Rouse, 1986, 1992; Rouse and
Cruxent, 1963). Typical ceramics of the Cedrosan Saladoid subseries are
subsequently found in Trinidad, Tobago, most of the Lesser Antilles and
the eastern Greater Antilles as far as the eastern tip of Hispaniola
(Bonnissent, 2010; Keegan, 1994, 2000; Rouse, 1986, 1992; Siegel,
2010; Veloz Maggiolo, 1991). During this early phase of the Ceramic

Age, a relative cultural unity is manifested through similarities in the
prevailing ceramic assemblages, settlement patterns and economies
(Petersen, 1997; Rouse, 1992; Wing and Wing, 1995). A Late Ceramic
Age phase is defined after ca. 600 CE/800, when regional ceramic styles
diversify within the Ostionoid and Troumassoid series and associated
subseries. During this phase the colonization of the entire Lesser and
Greater Antilles and the Bahamas is completed. This period of divergent
local developments, population movements and increasing social
complexity produces a mosaic of societies, not yet fully understood,
which dislocates during the contact period after 1492 (Keegan, 2000).

Three-pointers are thought to be indigenous to the pre-Columbian
Antilles (Boomert, 2000: 488–489). They are omnipresent throughout
the Ceramic Age sequence. They appear as early as the 3rd century BC
in Puerto Rico (Rouse and Alegría, 1990: 30–31; Walker, 1993: 44) and
during the first few centuries AD in the northeastern Antilles
(Hoogland, 1996: 80, 84), especially between eastern Hispaniola and
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the Guadeloupean archipelago. They persist through late pre-contact
times in the Greater as well as the Lesser Antilles. Most large and
sculpted three-pointers occur between eastern Hispaniola and Puerto
Rico during the late Taino period.

Their characteristic shape is triangular with three extremities pro-
jecting outward. Breukel (2013: 18) defines them as sharing “a basic
conical template which often assumes a triangular or oblong three-
pointed shape,” but this shape shows many, sometimes subtle, varia-
tions including size. Indeed, specimens vary from tiny objects to very
large ones. Some show a concave base, a grooved concavity on the basal
surface or a grooved furrow underlining the base. Some are plain while
others are decorated with incised facial, corporal or abstract motifs
including recurrent herringbone patterns.

In archaeological contexts, three-pointers have been found made of
various rocks, corals, shell species and, more rarely, ceramic (Allaire,
1974) or bone (Fewkes, 1922: 155). Some were probably manufactured
in wood (Petitjean Roget, 1983) and some possibly in cotton and other
soft materials that did not survive in the archaeological record. They
are found complete or broken in a variety of deposits including post-
holes, refuse middens, etc.

Ethno-historical records mention three-pointer-like objects as being
imbued with zemis (cemis), that is, spiritual, immaterial, numinous and
vital forces that can be related to deities, ancestral spirits or landmarks.
This suggests they were not inanimate objects but potentially living
social entities invested in socio-economic realms such as fertility, curing
power or power legitimization, among others (Boomert, 2000, 2001,
2013; Oliver, 2009; Petitjean Roget, 1997; Rodríguez Ramos et al.,
2013; Roe, 1982, 1997; Siegel, 2010).

These objects have drawn much academic attention, debate, and
speculation, with attempts at typologies started early in the 20th cen-
tury (Breukel, 2013; Clerc, 1973, 1976; De Hostos, 1923; Fewkes, 2009
[1907]; Petitjean Roget, 1983; Petit-Jean-Roget, 1993; Veloz Maggiolo,
1970; Walker, 1997), often based upon local, restricted assemblages.
Despite the constant research on these objects and various postulates in
terms of their function and significance, very little is empirically ver-
ifiable (Boomert, 2000: 488–490). This is due to their omnipresence
across time, their polymorphic appearance, their subtle as well as large-
scope variations (in material, size, shaping details, iconography, etc.)
and the likely polysemous messages they carry. Their polymorphic
nature is probably the reflection of some deep symbolism as well as of
variable functions and meanings, evolving in time and across commu-
nities and spaces. Deciphering such plastic representations, their
meanings and functions–on a local and time t community scale–is a
challenging, almost impossible, task with regard to non-writing socie-
ties (Testart, 2006). The «sign» being polysemous, a common re-
presentation can be associated with a plurality of meanings by disper-
sion (multiple meanings organised around a major initial content) or
even inversion (the same sign having one meaning and its opposite).

Besides the obvious spiritual dimensions three-pointers had in the
pre-Columbian Antillean societies, practical or even functional aspects
need also be considered for these objects regarding the ways they were
handled: they may have been deposited in spiritually animated places
(springs, trees, etc.), buried in gardens as symbolically fertilizing en-
ergies, and exhibited as power marks by shamans or chiefs.
Furthermore, they also may have been involved in utilitarian tasks, as
suggested by some scholars (Barbotin, 1987: 15, 65; Petitjean Roget,
1983: 522), such as grinding, pounding or planting. Such various ways
of handling, carrying, keeping or showing the three-pointers may have
involved additional materials, larger compositions or inclusion in
composite objects, implying the potential use of cords or ligatures that
sometimes might have been affixed with tarry adhesives. These di-
mensions may be more accessible to reading by archaeologists and may
open ways to start to decipher other dimensions of these objects.

2. Residues on three-pointers

The preservation of residues of bitumen or plant extracted tars,
resins or gums on three-pointers and other objects is a fairly common
phenomenon. The utilization of such products as adhesives, varnishes
or coatings for ceramics, canoes or other items among pre-Columbian
Antillean populations is sparsely but clearly described or mentioned in
descriptions by a few chroniclers (Las Casas, 1957: 36; Oviédo y Valdes,
1959; Pané, 1974) and thus quite commonly inferred for archaeological
objects.

Recently physico-chemical analyses have been carried out on rather
unique archaeological objects extracted from museum collections, in-
cluding three-pointers, duhos, wooden sculptures and statuary elements
from the Greater Antilles and the Bahamas (Ostapkowicz et al., 2011,
2012, 2013). They confirm that plant extracted resins of the Pinaceae
family, especially the Caribbean pine Pinus caribaea, and of the Protium
(copal) and Bursera (gum tree) genera were commonly used on this
variety of objects. Bitumen is not that often described or retrieved.

When found, such residues usually have appeared on simple ar-
chaeological objects, occurring as a few poorly preserved micro-traces
fortuitously trapped in surface irregularities. While these residues were
probably more common, the probability of their being preserved is a
result of the sequence of alterations the discarded three-pointer un-
derwent: i.e., exposure to open air, to humic acids in the archaeological
context, intense washing or conservation treatments during archae-
ological or museum processes.

Although such residues on three-pointers of the Lesser Antilles ap-
pear fairly commonly, including a few specimens from Guadeloupe
(Clerc, 1974, 1976: 42), they have been described only on a very lim-
ited scale (Breukel, 2013). The residues usually appear deteriorated and
only partially preserved. While few if any have been physico-chemically
analyzed, their nature is often inferred as being plant extracted tars,
resins or gums, or bitumen (Breukel, 2013). This is the case for the
specimens described with such residues from Guadeloupe (collections
of the E. Clerc Museum, Department of Guadeloupe, Le Moule) by E.
Clerc (1974, 1976: 42; Durand and Petitjean Roget, 1991). On most of
these, the remaining traces are mostly located on both basal points and,
in some cases, on the lower surface of the base. This brought Clerc, very
early, to suggest that these residues were probable traces of a tying
system coated with “bitumen,” helping attach the object to a stand or a
handle.

In 2012 a three-pointer with exceptionally informative residues was
found during an excavation carried out on the Tourlourous site on the
southeastern coast of Marie-Galante (southern Guadeloupe, French
Lesser Antilles). It was recovered from a Late Ceramic Age context of
the site, representing the Troumassoid series. This artefact presents well
preserved, remarkable amounts of black residues that generate several
working considerations. It is, moreover, associated with other three-
pointer specimens as well as other artefacts which, although fragmen-
tary, also show residues.

3. The Tourlourous Troumassoid specimen

Marie-Galante is an island located in the southern part of the
Guadeloupean archipelago, in the French Lesser Antilles (Fig. 1). Its
pre-Columbian occupation is fairly well documented, starting with a
known pre-Ceramic Age presence during the 2nd millennium BC
(Fouéré et al., 2014). Most sites on the island, however, date to the
Early Ceramic Age, between the 2nd and 9th centuries AD, and to the
Late Ceramic Age, between the 9th and 15th centuries AD (Barbotin,
1970, 1987; Bodu, 1985; Bonnissent, 2011; Boomsma and Isendoorn,
2001; Casagrande, 2013; Chenorkian, 1998; Emond, 1980; Gassies,
1995; Honoré, 2013; Lenoble et al., 2012; Stouvenot, 2004). Some of
the later settlements are cave sites that were mostly visited during the
Troumassoid phase, between the 10th and 13th centuries AD (Courtaud
et al., 2005, 2014; Grouard et al., 2014; Lenoble et al., 2008; Stouvenot,
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2005; Stouvenot et al., 2014).
The southeastern coast of Marie-Galante near the town of

Capesterre de Marie-Galante shows a particular concentration of major
pre-Columbian sites, among which is the Tourlourous settlement. This
site was discovered by R. Barbotin (1970) in the late 1960s when it was
impacted by the building of the Capesterre stadium (Fig. 2). At that
time, preventive archaeology procedures were not established. In 2001,
new development projects on the western portion of the site gave rise to
an archaeological phase I diagnostic investigation (Etrich, 2001)
(Fig. 2). That was followed in 2002 by a full phase II excavation carried

out by the Institut National de Recherches Archéologiques Préventives
(Inrap) on the lower slope of the hill in the northernwestern area, the
most impacted zone (Colas, 2003; Colas et al., 2002) (Fig. 2). It re-
vealed parts of a complex settlement with midden areas in use during
the late Cedrosan Saladoid period, between the 3rd and 8th centuries
AD (cal 237–778 CE), including Troumassoid components in the last
centuries.

Ten years later the municipal stadium, adjacent to the east, was
subject to new development projects (Fig. 2). Geotechnical tests, sur-
veys and a phase I diagnostic investigation (Fourteau, 2009; Serrand,

Fig. 1. a. Location of the Guadeloupean archipelago in the Caribbean; b. Location of the island of Marie-Galante and the site of Tourlourous/Stadium J. Bade in the
Guadeloupean archipelago (© N. Serrand, Inrap).
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2010) confirmed that remains of the pre-Columbian Tourlourous set-
tlement extended under the stadium. This led to a new excavation,
undertaken by Inrap in 2012 on both sides of the football field (two
zones totalling 1273m2; Serrand et al., 2016a; Serrand et al., 2016b) in
order to unearth the site's elements doomed to destruction. The in-
vestigation revealed successive Cedrosan Saladoid to Troumassoid vil-
lage occupation phases lasting from the 3rd to the 13th centuries AD,
with a hiatus occurring sometime around the 9th or 10th century.

Particularly rich Troumassoid material was excavated, including a
substantial ceramic assemblage of the Mamoran Troumassoid subseries.
This material includes six three-pointers, among which is the three-
pointer that is described and analyzed below.

This artefact was found during the excavation of a deep test pit (DT
6; Fig. 2) that aimed to establish the general stratigraphic framework in
area B3 of the site. It comes from stratigraphic unit 3006, the early
basal Troumassoid sandy level in area B3 (G31–32), dated elsewhere at

Fig. 2. Map of the archaeological fieldwork carried out at the Tourlourous/Stadium J. Bade site, showing deep pit 6 of the 2012 excavation, where the three-pointer
was found (© C. Stouvenot, DAC, SA Guadeloupe/N. Serrand, Inrap; base: IGN France Geoportail satellite photo). (For interpretation of the references to color, the
reader is referred to the web version of this article.)
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the site to between the 10th and 11th centuries (Serrand et al., 2016a;
Serrand et al., 2016b) (Fig. 3). Unfortunately, it is impossible to assess
whether or not it was associated with a feature. The artefact appeared
in a slightly moist, light yellow sandy level. It was preserved well en-
ough to exhibit substantial–likely complete–residue of black material in
linear configurations on its two basal points (Fig. 4). The artefact, once
unearthed, was promptly put into a packaging including sand extracted
from the level. It was subsequently neither washed nor treated in any
way. It had to be manipulated for photos and extraction of a sample of
black material to be analyzed, but handling of the piece was limited as
much as possible.

4. Description of the artefact and the residues

4.1. The three-pointer's raw material

The artefact is made of calcite, a calcium carbonate (CaCO3). When
pure, this mineral is colorless and transparent, but the fluctuating
abundance of cations other than calcium produces a rich array of color
variation, these impurities creating a multitude of shades in the mi-
neral's crystals. The reddish and orangey color of the archaeological
specimen (Fig. 4) is very likely due to the presence of iron cations.
Calcite offers at least 170 known simple forms of xenomorphic or au-
tomorphic crystals with perfect cleavages, producing shiny surfaces.
The crystals' associations or twins may be adjoining or interpenetrating.
The calcite of the archaeological specimen is composed of many crys-
tals, and its twins are polysynthetic. In the Guadeloupean archipelago,
this type of rock can be found in the limestone that composes the upper
terraces of Grande-Terre and of the island of Marie-Galante.

The raw calcite used for producing the three-pointer could have
been found either as a seam or breccia filling deposit or as a fragment of

a speleothem or of a stalagmite floor in a karstic cavity. Samples of
seam or breccia filling calcite from Grande-Terre (Saint-François, Anse-
Bertrand) are shown in Fig. 5a; they were found in the substratum
among limestone blocks, and their crystalline amalgam is coated with
chalky limestone. This calcite formation has a smoky aspect, exhibiting
polysynthetic twins and centimetric crystals. The volume of calcite
(120x70x70 mm) of this sample alone would have been enough for
producing a three-pointer similar to the studied archaeological artefact
(87x51x50 mm).

It is also possible, however, that the calcite used for the archae-
ological three-pointer derived from a fragment of a speleothem or a
stalagmite floor of a karstic cavity (Fig. 5b). Such cavities are numerous
in the limestone regions of Guadeloupe (Grande-Terre, Marie-Galante,
Désirade) and in islands to the north (Saint-Martin, Saint-Barthélemy).
Blocks of pure calcite, sometimes larger than a cubic meter, can be
found where they have fallen from cave entrances or ceilings, or where
they have broken from stalactites and stalagmites. It is to be noted that
the Morne Rita cave on the island of Marie-Galante, which is a site
where several speleothems are adorned with pre-Columbian Amer-
indian engraved figures (Fouéré et al., 2014), is only 3 km east of the
site of Tourlourous/Stadium J. Bade where the three-pointer was found.
Of note as well is the close proximity (2 km) of a limestone cliff with
other caves and rock-shelters, which were all visited during pre-Co-
lumbian, especially Troumassoid, times (i.e., Blanchard 1 and 2, Cadet
1, 2, and 3; see Grouard et al., 2014).

The hardness of calcite only reaches 3 on the 10-level Mohs scale.
For comparison, other lithic materials commonly used by the pre-
Columbian Amerindians for producing tools, such as quartz, jasper or
flint, reach 7 on that scale. Calcite is thus rather easy to work and lends
itself to the production of sculptures.

Fig. 3. Stratigraphic chart of sector B3 of the site, with provenience of the Troumassoid three-pointer # 385 (© N. Serrand, Inrap).
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4.2. The three-pointer's manufacturing traces

The studied three-pointer's dimensions are 87 (length)× 51
(width)× 50mm (height). The object is characterized by lateral bulges
on the apical point and a human-like face on one of the basal points
(Figs. 4, 6, 8). Some details suggest the object was produced in several
stages.

The surface of this calcite three-pointer is rather matt (Fig. 4). In-
deed, the material did not seem to lend itself to a thorough, perfect and
smooth polishing. In places, fine striations that are more or less parallel
and aligned vertically according to the piece's vertical axis are visible to
the naked eye (Fig. 6). Such marks may have been produced by abrasive
tools made out of materials such as pumice stone, beach rock and the
like. Deeper streaks seem to delimit the bulges visible on the sides of the

upper point (Fig. 4), a quite intriguing attribute of the artefact. These
bulges may have been made to reinforce that apical part. The finishing
of the two basal points and of their surfaces is less advanced. In fact,
chips produced during the shaping of these points are still clearly
visible on their inferior faces (Fig. 4). It seems that the whole piece was
once ground and slightly polished, including the two basal points, and
that these latter were subsequently truncated, at some point during the
object's lifetime. Their surfaces were then more or less reworked; one of
them was adorned with a simple face, represented only with a straight
mouth engraved by means of a sawing motion and two eyes produced
by pecking (Figs. 4, 6).

Another calcite three-pointer, fortuitously recovered from Marie-
Galante (Fig. 7), from a place known as Saint-Germain with no context
or chronological data, shows very close similarities. Its shaping does not

Fig. 4. Views of the Troumassoid calcite three-pointer # 385; red arrow points to the sample's location, black arrows point to locations where black residue stops at
the edge of the basal surface (length: 89mm; width: 50mm; height: 50mm; weight: 244 g); profile and section drawing of the Troumassoid three-pointer # 385
(photos by N. Serrand, Inrap; drawings by F. Casagrande, Inrap). (For interpretation of the references to color in this figure legend, the reader is referred to the web
version of this article.)
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seem to include several stages, but it exhibits a very comparable general
shape, a slightly curved base and a crude face. These two Marie-Galante
three-pointers show similarities with other specimens that Boomert
(2000: 488) describes as having “crudely incised anthropomorphic face
designs at one end of the artefact.” Such pieces, found in the Late
Saladoid Maisabel site in Puerto Rico (Siegel, 1992: 102, 411–412) and
in Late Saladoid/Troumassoid contexts in Guadeloupe (Breukel, 2013),
are seen by Boomert (2000: 488) as an indication of a process of an-
thropomorphisation of stone three-pointers in late Saladoid and early
Troumassoid times.

4.3. The black residues

Residues of black material are present, quite well preserved, on the
upper surfaces of both basal projections of the specimen (Fig. 4); they
have a thickness of approximately 4–5mm. Thorough examination did
not reveal any residue or hint of such material on any surface of the
apical point of the artefact. As for the basal surface, it is not covered

with the material, as only three slightly projecting spots can be ob-
served (Fig. 4, black arrows). They originate from the non-basal surface
and end at the edge of the basal worked surface, which has been
abraded in order to produce a slight central groove. Thorough ex-
amination suggests that no black material ever covered the surface of
the base. The residues on both basal points show concentric grooves
imprinted in the black material (Fig. 8).

Among the 6 three-pointers found at the site, two also show traces of
black material. One (#359) was associated with a posthole fill dated to
the Troumassoid phase of occupation (area B2, feature 38). It is made of
reef limestone and exhibits specks of black residue, which are limited to
small bits trapped in the limestone's irregularities (Fig. 9). Examination
revealed remnants of once larger spots of black material on the base's
lower surface and on the back of at least one of the basal points (Fig. 9).
The other one (#107) is a fragment of a point found in an earlier Ce-
drosan Saladoid context with Troumassoid components. It exhibits a
few very faint traces on the surface of its base. The three others–one
from a Cedrosan Saladoid context and two others from a Troumassoid

Fig. 5. a. Calcite samples from seam or breccia filling found in the substratum in Saint-François and Anse-Bertrand, Grande-Terre of Guadeloupe (photos by F.
Casagrande, Inrap); b. Views of calcite blocks near the Grotte Montbars in Saint-Barthélemy (photos by N. Serrand, Inrap). (For interpretation of the references to
color in this figure legend, the reader is referred to the web version of this article.)
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context–do not exhibit any black residues. This does not exclude the
possibility that residues were present but were not preserved.

5. Physico-chemical analysis of the residue

5.1. Sample

Handling of the three-pointer #385 was limited as much as possible,
and it was only manipulated for photos. During that procedure, a bit of
the black material fell. It was saved as the sample to be analyzed (Fig. 4,
red arrow). It was estimated as weighing 50mg and was processed in

two fractions.

5.2. Reagents

All solvents were HPLC grade (Sigma Aldrich, Milan, Italy).

5.3. Sample preparation, cleanup and fractionation

Two different analytical procedures for the characterization of or-
ganic materials, both based on gas chromatography/mass spectrometry
(GC/MS) analyses, were used on two different aliquots of the sample.

Fig. 6. Explanatory diagram of the successive technological stages readable on the three-pointer # 385 (drawings by F. Casagrande, Inrap).

Fig. 7. Three-pointer specimen from Saint-Germain, Marie-Galante, Guadeloupe; MEC-I-17.3.1-collections of the E. Clerc Museum, Department of Guadeloupe, Le
Moule (© photos by S. Guimaraes). (For interpretation of the references to color, the reader is referred to the web version of this article.)
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The first fraction of the sample (5.4 mg) was subjected to an analytical
procedure for the determination of proteinaceous materials (animal
glue, milk or casein, egg, garlic), polysaccharide materials (starch,
tragacanth gum, Arabic gum, fruit tree gum, guar gum, karaya gum),
glycerolipids (linseed oil, walnut oil, poppy seed oil, egg), natural
waxes (beeswax, Carbauba wax), plant resins (Pinaceae resin, mastic,
dammar, sandarac) and animal resins (shellac). A description of the
analytical procedure as well as all the instrumental conditions are re-
ported in Lluveras et al. (2010).

The second fraction of the same sample (2.1 mg of powder) was
extracted ultrasonically with 1:1 (w/w) n-hexane/dichloromethane
(DCM) 400 μL for 30min, and then with DCM alone (400 μL for 15min
for two times) in order to identify free alkanes and aromatic or polar
compounds of bituminous materials (Connan, 1988; Connan et al.,
1990; Lucejko et al., 2017). The asphaltenes were precipitated with n-
hexane, and the deasphalted bitumens were subsequently fractionated
into alkanes and aromatic compounds using a silica gel chromato-
graphic column. The alkanes were eluted with 4mL of n-hexane, while
the aromatic fraction was eluted with 2–3mL of n-hexane/DCM (1:1).
Then they were separated and analyzed by GC/MS.

5.4. Gas chromatography/mass spectrometry (GC/MS)

GC/MS analyses of alkanes and aromatic compounds were per-
formed using a 6890 N Network GC System (Agilent Technologies, Palo

Alto, CA, USA) equipped with a split/split less injection port and cou-
pled to a 5973 MS detector with a quadrupole analyzer. Samples were
injected in split less mode at 280 °C. GC separation was performed on a
fused silica capillary column HP-5MS (J&W Scientific, Agilent
Technologies, stationary phase 5% diphenyl-95% dimethyl-poly-
siloxane, 30m, 0.25mm i.d., 0.25 μm film thickness) connected to a
deactivated fused silica pre-column (J&W Scientific, Agilent
Technologies, 2 m, 0.32mm i.d.).

The compounds were separated applying the following chromato-
graphic conditions: temperature program from 80 °C to 280 °C (2min
isothermal at 80 °C, then 10 °Cmin−1 up to 150 °C, 3min isothermal at
150 °C and then 4 °Cmin−1 up to 280 °C, 60min isothermal at 280 °C)
and helium gas flow as the carrier gas (1.2 mLmin−1; purity
99.9995%). MS parameters were: electron impact ionization (EI, 70 eV)
in positive mode, ion source temperature 230 °C, interface temperature
280 °C. The chromatograms were obtained in total ion current (TIC,
mass scan range m/z 50–700) and in selected ion monitoring (SIM, m/z
191, 217, 231 and 253). Peaks assignments were performed using mass
spectra interpretation, comparisons with mass spectral libraries (NIST
2.0), and published data (Connan, 1999; Wang et al., 2006).

5.5. Results

The sample showed the absence of proteinaceous, lipid, resinous
and saccharide materials. On the other hand, bituminous material was
indicated by the occurrence of specific compounds such as steranes and
terpanes. Fig. 10 shows the general molecular structures of these two
classes of compounds. Fig. 11 shows the extracted ion gas chromato-
grams obtained in the analysis of the black material collected from the
three-pointer.

The GC/MS results indicate that the archaeological sample from
Guadeloupe contains n-alkanes, in which the main compounds are
steranes (m/z 217), followed by terpanes (m/z 191). Table 1 provides a
list of the compounds found in the sample and characteristic of a bi-
tuminous material. The aromatic steranes, such as triaromatic m/z 231
and monoaromatic m/z 253, are absent in the archaeological sample.

The sample shows a high degree of demethylation of terpane com-
pounds, such as 22,28,29,30-tetrakisnorhopane, C30 28-norhopane, and
17α(H)-30-nor-29-homohopane, which may indicate a high degree of
maturation of the sample (Jacquot et al., 1996; Hostettler et al., 2000).
In any case, chemical degradation due to human actions, such as
heating, could not be excluded.

6. Discussion

6.1. Use of bitumen and other coating material at the Tourlourous site

The Tourlourous/Stadium J. Bade settlement thus yielded three
three-pointers showing residues of black material, one of which has
been demonstrated as bitumen. The preparation of bitumen and man-
ufacturing of at least some adhesive-coated objects at the site are sug-
gested by an additional item. Black residue found on the interior surface
of a belly shard of a large vessel from a Troumassoid level with residual
Cedrosan Saladoid components (area A - square S25 - us 2516)
(Fig. 12), thought to be organic charred material, was sampled for
radiocarbon dating. Unexpectedly, the result returned a date of
31,843 ± 464 BP (UBA22195, Chrono Center laboratory, Belfast), that
is, in calibrated years, 35,399–33,143 cal BC (2 sigmas, 95.4%). No
other such extremely inconsistent date was obtained for the site, and
most dated materials (charred residues, charcoal and shells) returned
coherent results. It thus appears that the dated material from this shard
could be bitumen with a Pleistocene age. Thus, this shard with attached
residues of probable bitumen likely attests to the preparation of such
material at the site, possibly by heating, as suggested by the chemical
analyses performed on the three-pointer's bitumen residue.

This small set of artefacts, among which one has been demonstrated

Fig. 8. Upper: details of the face and the black residues on the Troumassoid
three-pointer # 385, showing imprints in the residues (photo by N. Serrand,
Inrap); Lower: 3D images showing the concentric linear grooves tentatively
interpreted as imprints from ligatures (indicated by the red arrow and dashed
lines; photo and 3D image by F. Casagrande, Inrap). (For interpretation of the
references to color in this figure legend, the reader is referred to the web ver-
sion of this article.)
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Fig. 9. Photographs and drawings of the Troumassoid reef limestone three-pointer # 359, showing only traces of residues on its back and base (length: 132mm;
width: 42mm; height: 59mm; weight: 196 g; photos and drawings by F. Casagrande, Inrap). (For interpretation of the references to color in this figure legend, the
reader is referred to the web version of this article.)

Fig. 10. Molecular structures of representative alkane compounds in bitumen (hopane m/z 191 and steranes m/z 217) (© S. Orsini, E. Ribechini).
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to be coated with bitumen and another yields clues of bitumen pre-
paration or storage in a ceramic vessel, raises the possibility that this
material may have been used in a variety of contexts at the site. The last
artefact with remnants of black material is a roughly shaped shell disk,
probably made from queen conch Lobatus gigas (Fig. 13). Residues occur
both on its convex, irregular, outer natural face and on parts of its
edges. The concave, inner natural side shows no trace of such black
material. Similar objects found in pre-Columbian contexts are believed
to have been inlays (Alegría, 1981) in objects such as wooden statues,
duhos, masks and other items, implying the use of some sort of adhesive
coating. Nevertheless, most of these coating materials have been de-
monstrated to be plant extracted resins (Ostapkowicz et al., 2011, 2012,
2013), bitumen not being often described or retrieved.

A line of inquiry and research should thus be to investigate the
conditions for selection of either bitumen or botanical adhesives. For
example, bitumen may have been reserved for specific heavy artefacts,
implying ligature systems to secure the tie. Plant gums and resins may
have been preferred for lighter items such as inlays.

Fig. 11. Chromatogram in Total Ion Current TIC (m/z 191) of the alkanes in the sample extracted from the Troumassoid three-pointer # 385 (© S. Orsini, E.
Ribechini).

Table 1
Bitumen terpane and sterane biomarkers found in the sample collected from the
three-pointer.

Compound of bitumen Code Archaeological Sample

Terpanes m/z 191
22,28,29,30-tetrakisnorhopane TETNOR x
C30 28-norhopane C30NOR28 x
17α(H)-30-nor-29-homohopane NOR30H x
17β(H),21α(H)- hopane M30 x
C32 28-norhopane C32NOR28 x

Steranes m/z 217
C29 20S-5α(H),14α(H),17α(H)-

stigmastane
C29S x

C29 20R-5α(H),14β(H),17β(H)-
stigmastane

C29ββR x

C29 20S-5α(H),14β(H),17β(H)-
stigmastane

C29ββS x

C29 20R-5α(H),14α(H),17α(H)-
stigmastane

C29R x

C30 steranes C30S x

Fig. 12. Views of a Troumassoid ceramic shard (part of a large pot) showing a patch of black material on its interior surface (photos by N. Serrand, Inrap). (For
interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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6.2. Possible origins of bitumen in the Lesser Antilles

Geological bitumen (asphalt, pitch or tar) is a naturally occurring
petroleum product chemically made up of a mixture of complex natural
hydrocarbons and oxidized products. It can have a solid or liquid state
and a brownish or blackish color. It is liquefiable with heat and adheres
to various supports.

Bitumen can occur naturally in isolated phanerozoic strata in see-
pages, seeps, wells or “lakes.” Bitumen pellets can also be extracted
from such strata by the action of seawater, drift and then be washed
ashore in various places (Roehl, 1993). The largest bitumen seep in the
Caribbean, the “Pitch Lake” of southwest Trinidad (5 km in diameter)
was known by the Amerindians (who called it Piche), at least during the
XVIth century (Raleigh, 1887 [1595]) and undoubtedly before. Indeed,
a multi-component site with a Saladoid occupation is located on the
margins of the lake (Boomert, 2000). Nevertheless, many other smaller
deposits of asphalt are also scattered over the island of Trinidad
(Richardson, 1917). Another pitch lake, the Bermudez Lake, is located
on the mainland some 65miles inland from the Orinoco River's mouth
(Venezuela). That region is part of the wide cultural area in which
Amerindian island populations had close connections and maintained

intense trade systems (Serrand and Cummings, 2014).
The material used on the Tourlourous three-pointer includes a fair

quantity of isolated inorganic grains of crystal or quartz (Fig. 14). It
could either indicate that the raw bitumen was picked up ashore after
weathering and integration of exogenous material or, whatever its
origin, that it was mixed with mineral additives so as to get it to stiffen
upon application (see Connan, 1999).

The chemical composition of the bitumen found on the Tourlourous
three-pointer was compared with the composition of a bitumen sample
from the Trinidad pitch lake (thanks to J. G. Crock). The different
distribution of the compounds in the two bitumen samples seems to
exclude that the archaeological sample could come from Trinidad. In
particular, the archaeological bitumen, showing a high degree of de-
methylation of terpane compounds, seems to have a higher degree of
maturation. In any case, a chemical degradation due to human actions,
such as heating, or to burial conditions could not be excluded. Thus, at
present it has not been possible to identify the origin of the bitumen
used on the Tourlourous three-pointer.

Fig. 13. Views of a Troumassoid unperforated shell disk showing residual traces of black material (red arrows) on one face and the outer edge (maximum diameter:
23.9 mm; minimum diameter: 23.7 mm; thickness: 3.9 mm; weight: 4 g; photos by N. Serrand, Inrap). (For interpretation of the references to color in this figure
legend, the reader is referred to the web version of this article.)
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6.3. Ligature indications

Examination of the three-pointer has clearly shown the absence of
black material on the lower face of the base: only the terminal edges of
black material extending downward from the upper surface can be
observed in three places at the edge of the base (Figs. 4 and 15, arrows).
The black material stops at the edge of the basal worked surface, which
has been abraded in order to produce a slight central groove. Thorough
examination confirmed that no black material ever covered the surface
of the base. This pattern suggests that, if the artefact had been tied up to
a stand or a handle, direct contact would have been made between the
stand/handle and the artefact's base, the latter thus not being coated
with bitumen.

Moreover, the residue on both points clearly shows concentric
grooves imprinted in the black material (Fig. 8). These are tentatively
interpreted as imprints of cord ties, or ligature. These concentric im-
prints, along with the absence of black residue on the basal surface,
raise a few possibilities for tying or articulating the artefact with (an)
other object(s), as illustrated in Fig. 15.

Another Guadeloupean three-pointer specimen, from the site of
Anse à la Gourde (AG4) and studied by Breukel (2013), shows reliable
traces of cordage. It possesses shallow grooves near its ends, where
microwear traces appear as striations of friction polish (Breukel, 2013:
Fig. 41). Their analysis suggests the use of cords to tie down the three-
pointer, although they are not associated with any starch or bitumen
residues.

The hypothesis that three-pointers were tied onto other objects was
debated very early, for the Greater Antilles. Traces of resinous sub-
stances and worn grooves from bindings observed on the bases of Taino
Chicoid three-pointers were related to some sort of attachment to other
objects or supports. This suggested that such artefacts may have had
multiple uses during their lives, as weapons, pestles, ensigns, enshrined
idols, agricultural benefactors, community totems, etc. They thus may
have been lashed to handles, bound to stone collars, or to any other
support, or coated with resins or pigments (De Hostos, 1923; Fewkes,
1904, 1922, 2009 [1907]). These hypotheses were more recently de-
bated again for the Greater Antilles (Oliver, 2007, 2009; Walker, 1993,
1997) as well as for the northern Lesser Antilles (Crock and Petersen,

Fig. 14. Binocular photographs of the bitumen residue from three-pointer # 385 (© N. Serrand, Inrap). (For interpretation of the references to color, the reader is
referred to the web version of this article.)
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2004).
In this global frame, the above described item provides clear evi-

dence of how at least some three-pointers were incorporated into
composite artefacts via their base. In contrast, the location of the black
material residues on the two other specimens from Tourlourous sug-
gests that their base was coated with resin or bitumen (no analysis has
yet been carried out). It thus indicates some other mode of tying or
treating these two items.

7. Conclusion

The iconic three-pointers left behind by the pre-Columbian Ceramic
Age societies of the Lesser and Greater Antilles remain rather enigmatic.
Despite much attention, many academic debates and interpretative
hypotheses (Breukel, 2013: p. 18), little is still known about the sig-
nificance of their shape, of their iconography and of the spiritual di-
mensions they once possessed and represented.

Nevertheless, beyond the fact that these objects had a spiritual di-
mension, they also were objects with a practical side implying ways of
handling, carrying and keeping, possibly involving additional mate-
rials, the use of cords or ligatures and tarry adhesives (Ostapkowicz

et al., 2017). Any clues that may indicate such treatments should not be
overlooked and are important for archaeologists in the process of in-
terpreting these objects.

The case study of the remarkably well preserved attributes of the
Tourlourous/Stadium J. Bade three-pointer does more than simply add
to the corpus. It offers clear indications that heretofore could only be
inferred from scant evidence on similar artefacts, with no way of going
further. In addition, it invites researchers to revive ways of thinking
about three-pointers not only as representations embodied with “spirit-
things” (zemis) but also as tools and media of the communication be-
tween human societies and other dimensions. As such, three-pointers
were objects that needed to be tied, fixed on a support, joined with
other materials, handled, shown, hidden, buried or otherwise ma-
nipulated in various ways.

While it may remain impossible to determine whether a specific
three-pointer represented specific spirits, it may be possible to under-
stand, for specific times and communities, how these signs may have
been conventional and standardised mediators used as a kind of visual
and kinetic key to convey ideas and events. This was their crucial role in
maintaining relationships within the community and, possibly, between
that community and transcendent, spiritual dimensions.

Fig. 15. Left: drawing of linear imprints, photographic detail of the base and drawing showing locations of black residue at the edge of the base of the Troumassoid
three-pointer # 385; Right: sketches suggesting possible hafting and ligature systems (© N. Serrand, Inrap). (For interpretation of the references to color, the reader is
referred to the web version of this article.)
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