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Appendix 1

Experimental grinding of stone surfaces

This appendix contains the technical information from Chapter 5 for the experiments in the abrasive
manufacturing of hard stone surfaces. It consists of the textual description and depiction of the
progression and outcomes of each experiment. The order they appear in is derived from Table 1
(Section 5.1.2), with experiments of comparable parameters grouped together. Table Al lists all
experiments conducted (collaboratively) in the context of this study, keyed to the reference collection

of the Leiden Laboratory for Artefact Studies.

A1.1 Experimental results from grinding lithic material
Exp. 2494 — volcanic sediment on quartz arenite (2497) — 90 minutes, added water

In this experiment the surface underwent rapid abrasion against the platform, with the consistent loss
of material preventing any build-up of microwear. The macroscopic surface became heavily striated
(closed/connected distribution), whereas microscopically, very few rudimentary polish spots (dull and
rough texture) appeared on select harder grains. Otherwise, the micro-topography retained a ploughed
appearance. The disparity in hardness and cohesion between the interacting rocks is clearly too high
to allow the formation of a smoother surface, resistant enough to develop polish structures on its
asperities. Accordingly, it shows how the selection of grinding and polishing platforms is not simply a
matter of obtaining the hardest and toughest rocks available. Rather, it stands in relation to the type
of rock that is being worked, and to possession of the necessary knowledge for and informed selection
of the tool material. A final observation is that the intended curve of the sides proved attainable with

the motion of grinding, resulting in a shape more closely approximating archaeological types.

Exps 2510, 2512, 3797 — greenschist-facies overprinted volcanic, basaltic, and jadeitite
blanks on quartz arenite (2497) — 30, 60, 90* minutes, no additives
The dry grinding of greenschist, basaltic, and jadeitite blanks quickly produced a highly levelled
surface composed of flat plateaus harbouring comparatively minor interstices (Figure Al). By this
is meant a heavily minimised roughness and strong reduction of interstitial space shared over all
topographical highs, which essentially become flat plateaus. Continued work steadily expanded the
levelled surface to the lower valleys, but failed to produce a higher intensity of traces. Indeed, the
macroscopic appearance of the greenschist and basaltic blanks remains dull to lacking lustre, while
their microtopography bears a faint scintillation deriving from the tops of crushed asperities (Table 2,
Dull fatigue). Only in some spots do somewhat larger patches develop, but these remain dull, rough,
and isolated. Conversely, the jadeitite microtopography developed denser, brighter scintillation

(Table 2, Bright fatigue). In certain areas it looks more like a dull, rough textured coat of polish,
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Figure Al: Sequence of surfaces from greenschist-facies overprinted 2510 and basaltic 2512 ground
against quartz arenite 2497 without lubrication.

but that may be due to the interference discussed below. It can still be distinguished from the ‘sand-
ground’-type of polish-scintillation (see exp. 2550) by its complete spatial coverage and the absence of
micro-topographic relief. Both factors indicate this wear signature still results from the evenly spread
alteration of mineral texture under fatigue stress.

The basaltic blank registered a clear directionality after 60 and 90 minutes of work. Under
high magnification, stone scratches (bright ploughing marks with internal striations embedded in the
surface, sometimes interrupted) containing incipient rough dull polish were occasionally observed
(Figure Al). The greenschist-facies altered rock was only lightly affected by this type of trace and
then predominantly in the relict feldspar (Table 2,”Stone scratches). Its matrix remained smooth and
virtually clear of other wear trace features. Some directional organisation appeared early on in the
jadeitite blank, which developed into linear bands of polish at the 60 minute mark that run parallel
with the executed grinding motion (the blank was not abraded until the 90 minute mark). They
are observable as bright streaks using a stereomicroscope and are located in association with the
perforation of the ring, suggesting they may in fact relate to jadeite particles breaking off from its
rim. These polish structures are of (semi-)smooth texture on single asperities that link up as bright

but rougher plateaus within the band, with some invasiveness unto the upper slopes (Table 2, Upper
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slopes).

Abrasive wear appears to have been the dominant wear process during these experiments,
producing a fine powder which thereafter acted as intermediate particles in the process, accompanied
by a poignant smell. Fatigue wear likely played a secondary role by initially crushing the rougher
asperities and continuing to exert pressure on the broken crystals, perhaps inducing minor particle
ejection as well. The plateaus of the less well cemented basaltic rock are slightly less evenly levelled
than on the other blanks, but nevertheless, polish developments from contact with the quartz arenite
grinding platform are absent on all. Altogether, this grinding mode outpaced the other set-ups and

attained one of the higher degrees of levelling, but failed to impart a significant gloss on the surface.

Exps 2511, 2513 — greenschist-facies overprinted volcanic and basaltic blanks on quartz
arenite (2497) — 30, 60, 90 minutes, water additive
The levelling of the surfaces proceeded well in both experiments, though slowing down when larger
surface areas became affected. Due to the continuously added water mixing with the stone powder
produced by abrasion, a vestigial shimmer developed within minutes. Already at the 30 minute
interval did this correspond to typical microwear polish from stone contact, i.e. flat, dull, and rough
polish that is limited to the asperities, with a closed/covered distribution and density (Table 2, Dull;
Figure A2). The greenschist matrix accrued fine striations at low magnification (closed/loose), but
these were not observable under higher magnifications and remained stable throughout the duration
of work. Conversely, striations on the basaltic groundmass became more prevalent and denser as work
proceeded, than was the case with greenschist, also affecting the polish.

Upon 60 minutes of work the polish had intensified on both surfaces (Figure A2). Though they
remain rough and do not significantly expand in size, the spots become brighter and denser to the
point of a connected distribution over the matrix. Polish on the basalt appears directional in some
areas, but this variable is not systematically patterned due to differences in the microtopographic relief.
The tactility of these surfaces becomes smoother than those of the previous, dry-ground experiments,
while a sub-metallic lustre captures and reflects natural light on both ground rocks.

Upon 90 minutes of work the traces seen on the greenschist matrix intensify slightly, likely
indicating that an equilibrium in wear development was reached somewhere at this point where
material loss and polish formation even out. In this case the breaking up of very bright polish
(Table 2) with a loss of material provides an upper limit to smoothness and size of developed polish
structures. The particle ejection, likely involving some fatigue stress, and stereoscopic striating both
ensure the continuous presence of unaffected interstitial space in the on-going surface reduction.
Furthermore, while the polish develops strongly on the matrix, most softer plagioclases develop only
minor directional distribution that corresponds to the striated pattern seen only at low magnification.
This situation displays very well how the inclusions respond differently to wear, with little polish
formation but retention of directionality otherwise not perceivable on the chlorite matrix. The basaltic
groundmass is affected differently. Here, the wear trace intensity actually reduced in size, brightness,
and density from the previous observation at 60 minutes. Apparently, a momentary stage was reached
in which surface material was torn away faster than crushed peaks could be smoothened out into
polish. The texture, distribution, and surface coverage remain similar, and Figure A2 shows maximum
contrast between the two phases that was less extreme in other surface areas. Since this regression was

not seen in other experiments, the most parsimonial explanation is that dissipation of the lubricant
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Figure A2: Sequence of surfaces from greenschist-facies overprinted 2511 and basaltic 2513 ground
against quartz arenite 2497 with lubrication.

or an unintended change in gesture kinematics (perhaps muscle strain) upset the gradual progression
towards a polished surface, and altered what wear processes were at play.

Abrasion remains the dominant wear mode in these experiments, given the reduction of rough
surfaces to level plateaus and the continued presence of ploughing striations. Yet the addition of
lubricating moisture, which forms a film that spreads the load of force, inhibits unfettered abrasion in
favour of excessive polish formation. Such outcomes are in line with methodological expectations. One
possible scenario is that the spreading of load by the film of water enables a slight plastic deformation
of the molecular structure to occur, but tribometric investigation is needed to understand exactly what
happens in the formation of polish on these types of rocks. Some fatigue and/or adhesive processes

may act towards maintaining the equilibrium in wear development as well.

Exp. 2550 — greenschist-facies rock blank on fine-grained low cobesion sandstone (exp. SWH)
— several hours (unspecified), water additive
This experiment was conducted by D. Pomstra to produce the greenstone axe head that was utilised

during the wood chopping experiments (Section 5.2). Initially reduced using modern power tools,
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the preform was ground for several hours on a fine-grained sandstone of low cohesion (exp. SWH)
with water. The tendency of this sandstone to shed grains indicates it will form a natural slurry when
used in conjunction with water, but the exact degree to which this occurs was not reported. Due to
logistics the analysis of the manufacturing traces took place only upon conclusion of the functional
experiments on both initial casts and the actual surface (Section 5.2).

The abrasion experiment on sandstone exp. SWH produced a fairly well levelled surface, with
some striations still visible and a dull to diffuse lustre. The microtopography has a low relief in general,
characterised by a (very) rough, dull scintillating texture that brightens to a mild sheen on the upper
areas (Figure A3). At first glance this sheen appears to be invasive to a degree atypical of contact
with stone. This is more strongly expressed in high-lying areas where the vertical distance is greater,
and generally varies somewhat over the surface. Peaks display broadly rounded appearances, there
is no angularity to be observed. Actual polish is rare, the few discernable spots are small, bright,
rough, and isolated on the peaks, or appear as smears between micro-asperities from the general
rough texture. Striations are absent from the polish, but occasional larger stone ploughed striations
are observed. Microtopography aside, since this experiment was actualistic it provides a window into
the distribution of grinding striations on the stereoscopic view. These are obliterated on the faces but
retained towards the periphery of the various surface planes, especially near and on the sides and the
edge (Figure A3). Their distribution on the artefact is closed-concentrated (Figure 6), and in this
case the striations are also present on the bevel. Typically, they are found in a perpendicular to semi-
perpendicular orientation indicating the use of longitudinal grinding motions. It is well possible that
striations originally present on the face were removed during the equilibrium of wear development
on a flat surface, whereas this state was not attained near the sides and borders, where the motion is
less efficient.

The process of wear is markedly different from the previously described experiments. Abrasion does
play a role, indicated by ploughing grains, but these traces are limited to those areas where the contact

with the platform is more limited. Given that striations were completely erased on the faces, these main

Figure A3: Various surfaces from greenschist-facies rock 2550 abraded for several hours against a fine-
grained sandstone of low cohesion (exp. SWH) with water. A and D share locations, as do B, E, and F.
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contact areas were evidently subjected to more complex interactions of wear. Fatigue and adhesion
are implied by the invasive distribution of a rough textured modification of the microtopography,
best explained as crystal grains becoming crushed due to mechanical stress load that is spread into
lower areas by the water film. The crucial parameter is the loose cohesiveness, which appears to have
permitted grains shed from the platform to become freely moving intermediate particles that were
rounding asperities through impact and equally able to affect the topographic slopes. This would also
explain the inhibition of polish development in spite of lubrication. Indeed, this interaction produced
a wear pattern that is distinctive wholly for its overall effect on the microtopography, not reliant on
microwear polish for evidencing contact with stone-like materials. Abrasion apparently plays a more

limited role as well, possibly because the surface is continuously weakened by fatigue.

Exps 3036, 3037 — diorite pebbles on coarse-grained sandstone (3048) and Acropora
palmata (2476) — 60 minutes, water and quartz sand additives
The experiments with diorite pebbles were conducted on different platforms. Since both had proven
to be inefficient grinding surfaces in previous experiments, loose quartz sand was added as abrasive.
Thereupon the sandstone platform ground efficiently whereas the softer coral performed more poorly,
but the wear trace patterns on the blanks resemble each other. The light-coloured constituent minerals
are well levelled bearing little polish, whereas the apparently more susceptible dark minerals were
abraded more strongly and now appear sunken. The microtopography is rough but rounded, fairly
bright, and scintillating, equivalent to the pattern described for experiment 2550 above (Figure A4).
This is better visible on the dark minerals than on the higher lying light ones, on which the texture
also appears slightly less rough. Stereoscopic striations are absent on either diorite, but incipient stone
scratches appear on the blank ground on the coarse-grained sandstone. The surfaces lack lustre from

abrasion, though some of their constituent minerals reflect light.

Exp. 2782 — greenschist-facies overprinted volcanic rock blank on fine-grained sandstone
(3047) — 30, 60, 90 minutes, water additive
The reddish, fine-grained sandstone platform of this experiment proved capable of abrading the
greenschist matrix blank, though it did not reach the efficiency of the quartz arenite. The surface of the
blank became well levelled with a faint striated directionality at the stereoscopic scale, which remains
unchanged across the observation intervals. Microscopically it corresponds to scattered patches of
small, but relatively flac and bright polish with a rougher texture and clear directionality (Figure
AS5). The density and linkage of the polish increases after 60 and 90 minutes of grinding, evidencing

how more topographic highs are reached and abraded in the process. Compared to the traces from

Figure A4: Various diorite surfaces (A-B, 3036; C, 3037) abraded for 60 minutes using a quartz sand slurry
on a coarse-grained sandstone (3038) and Acropora palmata coral (2476).
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Figure A5: Various surfaces from greenschist-facies overprinted rock 2782 abraded against a fine-grained
sandstone of high cohesion (3047) with water.

previously described experiments, however, the distribution of polish is much more irregular and
these structures fluctuate in size (Figure A5). Moreover, as the polishes connect, the elongated gouges
of the stereoscopic scale are made visible within them, skipping over numerous interstitial spaces in
between. The polish itself has become heavily striated in certain areas (Table 2, Striations in polish).
The macroscopic lustre is patchy and diffuse as a result of the erratic polish distribution, with a
moderate shimmer.

This wear trace signature clearly results from abrading asperities wearing down the surface of the
blank, striating the polish to a degree not seen in previous experiments. It seems as if the interaction
was dependent solely upon hard and cohesive (static) asperite grains to enact abrasion, while the load
associated with fatigue failed to materialise. Thus, the topography of the blank was not structurally
weakened and crushed to the degree seen before. The absence of intermediate particles shed from
the cohesive sandstone platform appears a requirement for this to happen. Other variables involved
could be a comparatively lower structural resistance of its matrix, or unnoticed differences in the load

exerted by myself compared to the other experiments.

Exp. 2515-A — greenschist blank on coarse-grained sandstone (3048) — 30, 60 minutes,
water additive
This particular platform proved inefficient for the abrasion of hard lithics, probably due to the relative
coarseness of its grains. The stereoscopic topography of the blank obtained a frosted appearance, as
the high points were barely lowered and most of the surface areas, laying slightly lower, remained
unaffected (Figure A6). The interaction further resulted in a strongly developed dull microwear
polish with roughness and non-invasiveness corresponding to typical contact with a stone. The
polish structures are strongly ploughed displaying the pathways created by asperities on the opposing
sandstone, revealing the larger size and occasionally sub-angularities thereof. The texture otherwise

accords with the crushing of asperities, though with more of a smeared appearance that suggests
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Figure A6: Various surfaces from greenschist-facies rock 2515-A abraded for 60 minutes against a coarse-
grained sandstone (3048) with water.

some of it consists of matrix displacement from the abrasion. The macroscopic lustre is fairly dull and

interrupted.

Exp. 2514 — greenschist blank on Acropora palmata (2476) —30 minutes, water additive
This experiment relied upon the mechanical properties of the stony coral and its tendency to shed
slurry-forming carbonaceous powder under load to facilitate the abrasive function. As a result, the
greenschist blank abraded the coral platform at great pace while itself sustaining only minor wear.
The surface is poorly levelled and shows a frosted appearance, corresponding to a continuously
interrupted, almost pearly lustre. The microtopography contains large, rough, and bright stone
scratches (see Table 2, ‘Stone scratches’) on the peaks, defined as interrupted ploughing marks consisting
of internal striations. There are intermittent flat polish structures (loose and separated distribution).
The underlying surface shows some crushing and occasional striations, probably derived from the

carbonaceous slurry (Figure A7).

Figure A7: Various surfaces from greenschist-facies overprinted rock blanks abraded for 30 minutes on
Acropora palmata with water (2514) and water and quartz sand (2515-B).
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Exp. 2515-B — greenschist blank on Acropora palmata (2574) —30 minutes, water and
quartz sand additives
This experiment reduced the surface of the blank at a relatively slow pace. Seen from the stereoscope the
levelling is very poor, as it instead retained a gradual sinuous gradient. The primary type of microwear
is the evenly spread and slightly wavy bright scintillation draped over the surface topography. A rough
and poorly developed polish occurs on the peaks, loosely patterned after the grinding motion (Figure
A7). Macroscopic lustre is not exhibited.

This wear evidently result through abrasion from the freely moving quartz grains in conjunction
with fatigue load. The presence of some polish is perhaps associable to the presence of carbonaceous
particles from the stony coral. Apart from that the microtopography is analogous to that of experiment
3037, and comparable to that of exp. 2550.

A1.2 List of experiments indicated in Chapter 5, Section 5.3

Table Al: Shellworking and boneworking experiments. For a full description and ancillary experiments,
see Breukel and Falci (2015), and for L. gigas and Spondylus sp. also Falci et al. (2017b).

Blank material | Activity | Tools Lubricant | Time | Efficiency | Notes

L. gigas lip Incising, sawing Flint blade 20° Effective

L. gigas lip Incising, sawing Flint flake Sand, water 135 Effective

L. gigas lip String-sawing Cotton string Sand, water 100 Effective

L. gigas lip Grinding A. palmata Water 30 Effective

L. gigas lip Grinding A. palmata 30° Very effective  Frictional
heat modified
surface

L. gigas lip Palm drilling Hafted flint bit - Effective

L. gigas lip Bow drilling Hafted flint bit - Very effective

L. gigas lip Mechanical bow Hafted flint bit - Very effective

drilling

L. gigas lip Bow drilling G. officinale point Sand, water 103 Effective Initial
perforation set
using flint

Oliva sp. Incising, sawing Flint blade 60° Effective Perforated

Oliva sp. Grinding A. palmata 60’ Effective

Spondylus sp. Groove-and-snap Flint flake 63’ Effective Effective snap

Spondylus sp. Notch incising Flint flake 25° Effective

Spondylus sp. Notching G. officinale flake Sand, water 91 Effective Effectively a
sawing motion

Spondylus sp. Grinding A. palmata Sand, water 35 Very effective ~ Spondylus sp.

Spondylus sp. Grinding Sandstone Water 80’ Very effective

Spondylus sp. Mechanical bow  Bos taurus splinter Sand, water 110’ Effective

drilling
Cervidae canine  Drilling Canis familiaris canine ~ Probably ‘90 Probably ByA. Verbaas
none effective

Bos taurus, fresh  Incising, single strokes  Flint - Very effective

Bos taurus, fresh  Incising, single strokes ~ Cervidae premolar, cusp - Effective

Bos taurus, fresh  Incising, single strokes  Spicula sp. - Good Fragmented
edge

Bos taurus, fresh  Incising, single strokes  A. opercularis - Moderate Notched edge

Bos taurus, fresh  Incising, single strokes ~ Arcidae - Good Notched edge
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Bos taurus, fresh
abraded

Bos taurus, fresh
abraded

Bos taurus, fresh
abraded

Bos taurus, fresh
abraded

Bos taurus, fresh
abraded

Bos taurus,
cooked

Bos taurus,
cooked

Bos taurus,
cooked

Bos taurus,
cooked

Bos taurus,
cooked

Calcite

Calcite
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Incising, single strokes
Incising, single strokes
Incising, single strokes

Incising, single strokes

Flint

Cervidae premolar, cusp

Spicula sp.

A. opercularis

Arcidae

Incising, sawing

Bow drilling

L. gigas flake

Flint
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Appendix 2

Experimental woodworking and review
of wood properties and archaeological use

This appendix provides data on various wood species from both experimental and archaeological
perspectives. I will first detail what the principle variable of specific density refers to and how it is
reported throughout the work, and reference the sources of other measurements in Table 3. Section 1
contains information on the wood species experimented with, and the resulting wear trace patterns are
described in section 2. Section 3 contains an overview of wood species that are either archaeologically
identified, or emphasised in ethnohistoric sources, as having been utilised towards specific tangible

purposes.

Specific density and secondary values
The variable of specific density is calculated after the weight and volume of a wood. The standard
notation uses oven dry mass/green volume and provides these values in weighted g/cm?, of which a
value of 1.0 equals the density of water. The Global Wood Density Database (Chave ez 4/. 2009; Zanne
et al. 2009) forms the main source since it compiles much of the values reported in the literature and
harmonised the notations. Other types of notations common in the literature are kg/ m= or Ib/ft=,
and the measurement of volume at 12% moisture content, all of which result in different numbers.
The specific density of a wood is highly correlated with wood structure, mechanical strength, and
various measures of hardness (Chave ez al. 2009). For instance, they can be used to calculate Janka
side hardness values (which measure the resistance to indentation) in N and are calculable using the
formulas provided in Wiemann and Green (2007) and the Wood Handbook (FPL 2010). Specific
density therefore forms an appropriate index to differentiate wood species with in the examination
of wear. In any given interaction of wear, different properties of the contact material will lead to
distinguishable outcomes. This implies the ability to methodologically distinguish softer, medium,
and harder timbers.

Specific densities are here reported by the range averaged from the available values, which are
simplified by removing outlier measurements, non-Neotropic measurements, and retracting a level
of significance. The purpose of this is to ease the average comparison of various woods as it is not
feasible to assess the worth of every single measurement. To illustrate these conditions, of the 33
measurements provided for Ceiba pentandra, 17 remain that are taken of specimens in tropical South/
Central America. The lowest measurements are at 0.21, 0.22, and 0.23, whereas the highest are
at 0.52, 0.51, and 0.489. In the text, I consider them as ranging from 0.22 to 0.5, and in this
case highlight that the average measurement falls between 0.25 and 0.36 since only a single value is

reported between the measurements of 0.36 and 0.489. Of the seven measurements for Guaiacum
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spp-» one is of a non-Caribbean species (G. coulteri) and another indeterminate, these are at 1.1 and
1.05 respectively. The others range between 1.08 for both Caribbean species to 1.1 (G. sanctum, two
in total) and 1.25 (G. officinale, four in total). The effective specific density range is thus at least 1.1 to
1.2 (the second highest measurement). If no data is available for the species in question, or this is not
identified, I compile from the genus if a clear trend exists and indicate otherwise.

These values are therefore averages, sometimes derived of few measurements. The specific densities
of the wood in individual trees actually varies depending upon age and the radial trend of the species:
in angiosperms, sapwood is usually less dense than heartwood. It is the latter wood that is most often
measured for a species value, whereas it is the former wood that accounts for a significant portion of
wear contact (Chapter 5). It seems to be the case that this variation is no more than ca. 2 decimals
in either radial direction (Woodcock and Shier 2002), but these data are generalised and significant
individual fluctuation is noted. On the absolute scale of 0.2 to 1.2 these differences are not large
enough to shift the weight between different hardness groups, but future research into this variable
for wear trace studies should ideally measure and report the specific density from the experimental
wood sample in question. In species accumulating silica, bark and sapwood also contain much higher
SiO, wt.% (Fullagar 1991).

A second reason to do is that specific density values from the published (and grey) literature are
based upon idealised averages of moisture content, in order to render them comparable. In real time,
the moisture content of any given part of a given wood from a given species will be the average wt.%
of water in healthy living wood minus potential loss from suboptimal health, and once cut affected
by environmental conditions, including drenching and continued seasoning. The measure of specific
density for a given piece of wood will fluctuate accordingly.

Secondary data regarding the specific density, general hardness, toughness, comparative weight,
and texture of the grain are given following the average position between Chudnoft (1980), Little and
Wadsworth (1964), Longwood (1971), Pittier and Mell (1931), and Wiselius (2005), supplemented
by the online sources wood-database.com and eol.org. Silica content cannot be considered due to
the lack of data regarding relevant species. Since these sources do contain this information for other
species, it is quite possible that none of them are significant silica accumulators. While Fullagar
(1991) demonstrates silica to be a significant factor influencing the development of wear from wood,
his results seem to correlate better to the average specific densities of the woods involved. To my
knowledge, there are no specific correlations between silica content and specific density. Nevertheless,
I would expect woods containing higher silica contents to be tougher and heavier than comparable

woods without, so the variable may be indirectly captured.

A2.1 Experimental woods and overview of sequence

Five woods were experimented with, these are described here in greater detail.

Swietenia mahagoni
The West Indian mahogany is native to the western Greater Antilles, but can nowadays also be found
in most eastern Caribbean islands (Acevedo Rodriguez and Strong 2012, 563). It is a large-growing
tree of the dry coastal forest. Its heartwood is strong, moderately hard, and heavy, resists decay
and insect attack very well, and it is known for its workability and lustrous appearance (Little and
Wadsworth 1964, 250-252). The specific density of this species stands at 0.75 g/cm?, though this is
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probably an upper value for green wood (cf. Longwood 1971, 83). Considering the secondary sources
provides a lower value of ca. 0.55 g/cm?®. A large number of tropical woods are marketed as mahogany
due to the positive associations with the name, and in commercial circles ‘genuine’ mahogany refers
to Swietenia macrophylla (Honduran mahogany) of which the wood is softer and lighter (Chudnoff
1980; FPL 2010).

West Indian mahogany was historically considered as an excellent ship-building wood due to the
exceptional dimensional stability of the wood, preventing it from warping and shrinking. However,
overharvesting has led to the extirpation of trees with wider girth, and modern specimens no longer
attain historical dimensions. Archacologically, the wood was used for house construction elements
and the carving of objects such as paddles. The smaller ‘Stargate’ canoe from South San Andros Island
is purportedly made of mahogany (Callaghan and Schwabe 2001, cited in Fitzpatrick 2013), and the
Kalinago are said to have use this wood for canoes in historic times (Atwood 1791, 24). However,
the tree is considered exotic to the Lesser Antilles (Acevedo Rodriguez and Strong 2012, 563). Lovén
(1935, 411) identifies S. mahagoni as the indigenous tree known by the name ca0ba, a word which

has myriad other implications and is connected to sacred ritual.

Calophyllum brasiliense var. antillanum
Galba, as it is known in St. Vincent, is native to the circum-Caribbean region (Acevedo Rodriguez
and Strong 2012, 203). It is a very large tree that grows best in moist forest from the coast to the lower
mountains. The wood is fairly strong, hard, and moderately heavy, and durable to decay but not to
insect attack. It fairly easy to work despite being medium to coarse in texture, often with interlocking
grain (Chudnoft 1980, 65-66; Little and Wadsworth 1964, 348). The specific density of C. brasiliense
stands at 0.5-0.7 g/cm® in Zanne ez al. (2009), there are no separate distinctions from C. &. var.
antillanum. Most sources place the range somewhat lower, at ca. 0.51-0.57 g/cm?, but an upper value
of 0.70 is supported by Longwood (1971).

The wood is a widely regarded construction material, and it was regarded as very suitable to this
purpose by the local collaborators in the St. Vincent construction project. The common name in the
Spanish Islands, (santa) maria, is said to be of indigenous origin (Little and Wadsworth 1964, 350).
If so, it may be an early colonial Hispanisation of the tree previously known as mari-a, of which the
corresponding species is not recorded. Lovén (1935, 411, 419-420) notes the indigenous mari-a as a

sacred tree, used especially for constructing canoes.

Chimarrhis cymosa
Waterwood is a medium-sized tree endemic to the Greater and Lesser Antilles (Acevedo Rodriguez
and Strong 2012, 804), growing primarily in the lower montane rainforest and commonly bordering
streams. The wood is strong and durable, moderately hard, and of medium-coarse texture, and
reported as easily workable (Longwood 1971, 99). The specific density of C. cymosa is reported at
0.71 g/em?®, which is the average of the 0.65-0.85 g/cm’ range reproduced in Longwood. It was
considered a suitable timber in the construction project, used for overhead beams, but its use is not

known archaeologically.
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Coccoloba uvifera
Seagrape is a common sight on many of the Antillean coastlines, and is native throughout the circum-
Caribbean region (Acevedo Rodriguez and Strong 2012, 774). It is a smaller tree that grows on sandy
shores, often with twisting, curving trunks due to constant exposure to the sea winds. It provides a
(very) hard and heavy, strong, close-grained wood (Little and Wadsworth 1964, 82; Pittier and Mell
1931, 10-11). The specific density of C. uvifera is reported at 0.7 g/cm®. Seagrape was a recommended
material by the local collaborators who praised it as a hard and dense wood, good for construction.
Though it is capable of taking a fine polish, is not as often utilised in construction or craft on account
of the ill-suited growing conditions. It is, however, a popular fuelwood, and Coccoloba sp. has been

archaeobotanically argued as such in Ostionoid El Bronce, Puerto Rico (Pearsall 1985, in Newsom
2010).

Prosopis juliflora
Cambrén, which our collaborators in St. Vincent called ‘Bleary cedar’ or ‘coco shade’ (unregistered
vernacular names), is a xeric tree shrub native to Central and South America. It is commonly found
in the Caribbean islands, and considered native by Acevedo Rodriguez and Strong (2012, 454-455)
though not by others. Historically, it is described as early as 1598 by Lépez de Castro and under the
name algarroba by Ferndndez de Navarrete in 1680 (Esteban Deive 2002, 271, 298). In St. Vincent,
the most likely identification was given based upon the morphology of the bi-pinnate leaves, yellow
fruit pods, and paired thorns. The wood is tough and strong, heavy, and moderately hard, being also
easy to work and resistant to decay (Little and Wadsworth 1964, 166). The specific density is reported
at 0.75-0.8 g/cm’.

P juliflora is a quality fuelwood which burns cleanly and produces high energy value charcoal
(Oduor and Githiomi 2013). It is occasionally used for fencing and woodcraft, and in St. Vincent is
often planted to provide shade. The tree grows on the sites of El Flaco and Argyle today. However,

wood from its genus has not been identified archaeologically in the Caribbean.

A2.2 Experimental results from chopping wood and various hafting
arrangements

As explained in section 5.2.2, all wear traces described below are taken on the area of the bevel
from where it borders the edge to ca. 5 mm behind it, tapering out towards the lateral sides. The
locations of consecutive individual micrographs do not correspond across a sequence, however. This is
chiefly because they show the most representative and best developed characteristics of the wear traces
discussed, of which the location varies. There are no significant differences in wear trace development

between the bevels from either opposing face.

Table A2: Biography of experiment 2550.

Stage Start User Activity Contact Time Notes
date material
Roughout - D. Pomstra | Pre-shaping Power tools Unknown | Done with modern
equipment
Manufacture | - D. Pomstra | Grinding, wet Sandstone exp. | Not See Appendix 1.1,
SWH measured | exp. 2550
Unused 25.01 FE v.d.Leden |- None 0 Cast #1
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Hafting 1 Male transv. emb | S. mahagoni 30 Broke quickly

Use 26.01 E v.d. Leden | Felling S. mahagoni 30

Casting 26.01 Cast #2

Hafting 2 Male transv. emb | S. mahagoni 315

Use 27.01 E v.d. Leden | Chopping S. mahagoni 12+58+25 | Relatively fresh wood

/' T.W.
Breukel

Casting Cast #3

Use 28.01 T.W. Breukel | Chopping S. mahagoni 34+36 Some contact with
heartwood

Casting Cast #4

Use 29.01 T.W. Breukel | Chopping C. b. var. 54:45 Includes few contact

antillanum minutes with Spanish

Ash (unknown) and
Dicorynia guianensis

Use 30.01 T.W. Breukel | Chopping C. b. var. 33 Micro nicking, soil

antillanum particles present in

finishing stages

Casting Cast #5

Use 30.01 T.W. Breukel | Chopping C. cymosa 15 Wood pulp formed

Use 31.01 T.W. Breukel | Chopping C. cymosa 49 Wood few days old

Hafting 3 Male transv. emb | S. mahagoni 261 Deeply embedded

Use 02.02 T.W. Breukel | Chopping C. cymosa 27:15 Wood a week old

Casting Cast #6

Use 02.02 T.W. Breukel | Chopping C. uvifera 39:30 Felling living wood

Use 03.02 T.W. Breukel | Chopping C. uvifera 36:15 Fresh wood, some
microretouch formed

Casting Cast #7

Use 03.02 T.W. Breukel | Chopping C. uvifera 44:45 Felling desiccated
wood

Casting Cast #8

Use 04.02 T.W. Breukel | Chopping P, juliflora 113.30 Felling reaction
wood, thereafter
most contact against
heartwood

Casting Cast #9

Exp. 2550, phase 1 — chopping Swietenia mahagoni —30, 125, 195 minutes (195 consecutive
minutes)
The first observation to be made in this experiment pertains to the smoothening of the manufactured
micro-topography, as peaks become less distinctive and the relief is diminished. Some development
of use wear traces takes place already after 30 minutes, which occur as isolated patches of rough
textured polish that infrequently connects in a reticulating pattern at higher elevations (Figure A8, a;
Table 4, Rough). On the whole, though, wear is uncommon over the surface and is typically generic
and undeveloped. This changes after 125 minutes, when the traces become more wide spread and
distinctive. Individual spots of polish have clearly increased in size and begun to connect on the higher
areas. These are consistently oriented in parallel or perpendicular bands, interrupted by topographical

lows. The texture is smooth, though uneven, and striations appear in the polish following the
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Figure A8: Pronounced developments of microscopic woodworking traces on S. mahagoni, seen after
30 minutes (A), 125 minutes (B and C), and 195 minutes (D), and on C. b. var. antillanum, seen after 88
minutes (E and F).

downward direction of the chopping motion perpendicular to the centre of the edge (Figure A8, b, ¢).

Some doming in the topography is noticeable, but this characteristic is better expressed after
195 minutes of work. At that point the distribution has grown more extensive and is directional in
most places, though it remains low with isolated spots of polish interspaced with polish structures
patterned as bands. Pitting is now observable in the larger patches, which are otherwise texturally
comparable with only a slight reduction in unevenness (Figure A8, d; Table 4, Pitting). Some degree of
invasiveness is apparent, shown as scintillation occasionally observed on the slopes, though remnant

grease generally interfered in the observation of this characteristic.

Exp. 2550, phase 2 — chopping Calophyllum brasiliense var. antillanum — 88 minutes (283
consecutive minutes)
Upon the conclusion of this phase, the surface microtopography had underwent significant changes.
The polish structures are small to medium sized and are spread more evenly and densely over the surface
than before (Figure A8, e-f). In some areas they interlink across the topographic heights as larger
structures, in others the polish remains mostly on separate asperities. Their texture is mostly smooth
and pitted, with a slowly dulling rough-textured scintillation in the lower areas. The topography is
domed (Table 4, Standard), while both striations and a corrugating directionality are occasionally
present. Compared to the preceding traces on S. mahagoni, the polish distribution is more evenly

developed with larger and smoother structures (Table 4, Smooth).

Exp. 2550, phase 3 — chopping Chimarrhis cymosa — 92 minutes (375 consecutive minutes)
Upon the conclusion of this phase, the surface microtopography had underwent dramatic changes.
The distribution, size, inter-linkage and overall intensity of the polish all diminished severely, though
the brightness actually increases and the topography remains domed. The traces no longer cover
most larger areas, including ridges and higher plateaus as they did before, but occupy isolated peaks

instead (Figure A9, a, b). Conversely, the upper slopes are defined by a rough, weak development of
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Figure A9: Examples of wear traces on the topography from chopping C. cymosa, seen after 92 minutes.

wear (Table 4, Invasive — upper slopes). This degree of invasiveness was not seen in previous phases,
but perhaps due only to obstructing grease on those surfaces. Otherwise, the appearance of the polish
from C. cymosa remains comparable (more so to S. mahagoni than C. b. var. antillanum), displaying a
smooth and slightly undulating texture. Some directionality has been observed, oriented towards the
centre of the edge.

It is clear that the activity induced a higher rate of attrition on the surface and thereby removed
the developed traces from the previous experimental phase. This seems associable to the experiential
toughness of the wood and perhaps relates to a different balance in modes of wear. However,
determining which of those modes operate in woodworking and how they do so is a topic that needs

investigation in general.

Exp. 2550, phase 4 — chopping Coccoloba uvifera — 76, 120 minutes (495 consecutive

minutes)
This phase contains two moments of observation, coinciding with the state-change of the contact
material (from felling fresh wood to felling desiccated wood). For the freshly felled state only the
appearance of the resulting polish is observable in certain areas, unremovable grease obstructing
an assessment of other characteristics (chiefly topography below the peaks, polish distribution,
invasiveness, and density). The texture of the polish is rougher than before, and striations are absent
(or obscured) though some measure of directionality remains apparent. The topography is more
clearly domed, however, and where the topography permits it individual polish structures reticulate
(Figure A10, a-b). While it appears that the contrast with the interstices is more gradual and lower
elevations display a greater degree of modification, this is impossible to verify for the aforementioned
reason. However, the overall density of wear seems to be distinctly greater than seen in previous
contact phases.

For the traces resulting from chopping wood in a desiccated state, the casts were free of grease
and permitted good view. Here, clusters of well developed, large, connecting polish appear. These are
bright and near-smooth in texture, with minor pitting and cratering as a result of reticulation across
interstices (Table 4, Reticulating). The topography is extensively domed, which contrasts the moderate
degree of scintillation seen on the slopes (Figure A10, ¢); the effect is particularly pronounced where
mineralogical differences in the bevel create contrast (Table 4, Extensive). However, other areas are
rough in texture and carry medium to coarse striations within the polish (Figure A10, d). Further out,
deep gouges are sometimes visible (stereoscopic striations) and such locations show linkage only with
the nearest structures (Table 4), in spite of a general similarity in the high distribution of polish. These
differences are more marked than they are for the experiments with fresh wood, and can be explained

by the lower relative moisture level resulting in a less yielding material. Such a body would induce

APPENDICES 351



Figure A10: Examples of wear traces on the topography from chopping C. uvifera, seen after 76 minutes
(A in fresh state) and 120 minutes (B-C in desiccated state), as well as examples from chopping P. juliflora
seen after 113 minutes (D from cast, E-F from experimental surface).

heightened abrasive wear on the surfaces in most heavy contact (near the edge, best smoothened out,
carrying the most intense development of polish), resulting in a comparatively greater reduction of
the topographic relief permitting larger polish structures to form in the centre. This reduction is not
as pronounced in surfaces further away from the point of contact, which experience lower friction
from the edge sliding into the wood and thus retain higher relief and less further modification from

each impact.

Exp. 2550, phase 5 — chopping Prosopis juliflora — 113 minutes (608 consecutive minutes)
This phase concludes the use of exp. 2550, and the resulting traces were analysed from both the casts
and the surface. Compared to previous contact with the other types of wood, the resulting polish
consists of smaller structures that are not as domed, only occasionally affecting the upper slopes of
the topography. The texture is smooth but more uneven, not quite rough, and pitting is pronounced
(Table 4, Smooth/uneven; Figure A10, e-h). A high degree of interlinking is observed in certain
areas, and the polish is overall well distributed across the zone with wear from use. Directionality is
sometimes present, oriented perpendicular to the edge. The surface also contains striations forming
a hard material polish considered extraneous to the use on wood, formed either during the difficult
de-hafting process or by schoolchildren visiting to the reconstruction project in the final days (which
got their hands on the implement at two different occasions and briefly attempted chopping random

pieces of wood and soil with it).

Exp. 2550 — hafting with Swietenia mahagoni — 608 minutes
At the conclusion of the experiment, the lateral sides had developed little to no wear from the haft.
Whereas the tension is clearly visible on the haft itself (Figure A11, a), this is not the case on the lithic
head. One aspect developed a slight colour difference indicating micro-topographical alteration, while
some spots of semi-rough, domed polish was seen on the other. These were not particularly diagnostic,

however, in light of the occasional rough flatter polish structures accompanying the manufacturing
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Figure A11: A) Hafting friction inside the haft after 315 minutes of contact and six days of use. B)
Incipient wear traces from friction with wood developing on the face.

wear. The greatest development of wear occurs towards the distal facial zone. Here, incipient patches
of polish indicating friction with wood are developing over the widespread manufacturing wear
(Figure A11, arrows in b; cf. Figure A3, b). The presence of these traces on the faces is best explained
by these areas having relative freedom of motion, and making on-and-off contact with woody fibres
left inside the perforation. This kind of contact is unlikely to develop much further, yet forms clearer

evidence at present than the topography of the areas locked in friction with the haft.

Exp. 2551 — prehensile contact on greenschist-facies overprinted volcanic — 135 minutes
The changes that occur on the microtopography correspond to an incipient development of typical
prehensile wear, as a soft contact material. The higher points on the surface are covered by greasy
polish, while most lower asperities became more rounded and scintillating (Table 4, Texture — greasy;
Figure A12, a). Macroscopically, the affected areas became darker, partially from the rounding,
partially relating to adhesive wear interacting with the oils of the human skin. This result underlines
the slow nature of the formation of prehensile polish on fine-grained rocks, of which the experimental
replication was exacerbated by physical irritation accompanying the motion. Past actions must instead
be conceptualised as an extended period in which multiple short contacts adjoin, in which such an
incipient polish as resulting in exp. 2551 would correspond to fairly active and prolonged activity

with the piece.

Exp. 2552 — sun-dried P. juliflora contact on greenschist-facies overprinted volcanic — 30
minutes
The microtopography is affected by a widespread dull and rough polish on the upper surface, which
in some cases develops small domes, brighter but isolated (Figure A12, b). The dull and rough
modification has some invasiveness, but the degree to which lower lying micro-elevation is affected
differs. The stereoscopic distribution is clearly a factor of which higher ridges on the surface of the
blank were in contact with the wood, since the lower lying topographical zones are completely
unaffected (Figure A12, c). A slight directionality is present, and a few non-related striations from
environmental particles are observed. Wear development seems slow, and most archaeological hafted

zones are expected to present more developed traces.
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Figure A12: Micrographs of various types of friction on greenschist-facies overprinted volcanic blanks.
A) incipient wear from 135 minutes of prehensile contact (exp. 2551). B and C) wear from 30 minutes
of sun-dried P. juliflora contact (exp. 2552). D and E) wear from 30 minutes of soaked P. juliflora contact
(exp. 2553). F) wear from 60 minutes of contact with P. juliflora bark bindings (exp. 2554).

Exp. 2553 — soaked P. juliflora contact on greenschist-facies overprinted volcanic — 30 minutes
The upper micro-topography developed large spots of domed polish, smooth/uneven and with clear
corrugation indicating directionality from the load (Table 4, Corrugation). These are irregularly
distributed over the surface. Elsewhere, the polish remains domed but individual structures are smaller,
more rough than smooth/uneven, and dull (Figure A12, d-e). They interconnect across topographical
highs but are intensely pitted, and descend towards generic scintillation on the slopes and interstices.
Compared to the seasoned wood experiment, the wear affected a much larger part of the macroscopic
surface. These were darkened, topographical boundaries were smoothened and particles unaffected
from the preparatory grinding were rounded off. The lower laying topographical areas did not develop

traces, in spite of the significant adherence of wood pulp therein.

Exp. 2554 — P, juliflora bark bindings contact on greenschist-facies overprinted volcanic — 60
minutes
Relatively minor wear developed during this experiment. The affected surface areas are characterised
by a connected/covering, rough, and invasive polish that rounds off larger topographical irregularities
(Figure A12, f). Small particles and asperities are not affected, and only few brighter peaks developed.
The traces do not contrast the underlying ‘manufactured topography’ well and could also be confused
with the ‘sand-ground” wear signature. Striations resulting from previous grinding remain visible, if
somewhat rounded by the interaction. In all, the wear is considered indistinctive for interpretation of
the contact material. However, it is set apart by invasiveness exceeding that of manufacture on lithic
platforms. Archaeologically, the spatial association with the original extent of a haft would form a

supporting line of evidence.
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A2.3 Overview of archaeological data

This paragraph provides a review of identified woods from the archacological Caribbean. The five
main cultural activity groups that involve the physical working of wood are an outcome of this review.
These are indiscriminate land clearance, silviculture and harvesting, canoe building, construction
work, and the carving of portable objects. Alternative activities, such as medicinal, extractive (dyes
etc.), or relational are not the focus since these are unlikely to create traces of wear on the same scale.
The selection is restricted to the oceanic islands and excludes Trinidad, Tobago, and the Southern
Antilles since these belong to different biogeographical regions. Table A3 provides an overview of
the identified species at a glance, whereas the text provides an overview of each activity group and
provides additional detail on identified wood species and corresponding references. It contains the
most important trees but is not considered representative beyond that, given the limited research that

has been done on identifying archaeological woods, themselves subject to preservation biases, and the

difficulty in obtaining many sources. Nevertheless, patterns stand out.

Table A3: overview of archaeobotanically and/or ethnohistorically identified wood species. Details
concerning these identifications are available in the text.

APPENDICES

Wood species Common Common name | Specific density range | Activity groups | Comments
synonyms used presently (from n weighed
measurements)

Swietenia Mahogany;, 0.75 (n=1) Construction Secondary sources report
mahagoni West Indian timber, object values as low as 0.55 g/

mahogany, Caoba carving, canoe cm’

building

Calophyllum Galba, Maria, 0.5-0.7 (n=14) Construction Possibly the indigenous
brasiliense var. Santa Maria, timber (modern), tree mari-a
antillanum Ocuje canoe building
Chimarrhis Resolu, 0.71 (n=1) None
cymosa Waterwood, Bois

riviére
Coccoloba uvifera Seagrape, Uva 0.7 (n=1) Fuelwood

del mar
Prosopis juliflora Cambron, Bleary  0.75-0.86 (n=>5) Fuelwood

cedar, coco shade
Possibly Inga Spanish Ash I laurina: 0.62 (n=1) None Briefly used during
laurina experimental project,

small branch, splintered
Dicorynia Angelique 0.47-0.67 av. 0.60-0.68  None Briefly used during
guianensis (n=9) experimental project.
Strong, durable wood

Bursera simaruba Copperwood 0.24-0.34 (n=6) Fuelwood
Trema sp. Ca. 0.2-0.45 Fuelwood Genus range (Neotropics)
Krugiodendron Black ironwood 0.95-1.35 (n=2) Fuelwood
ferreum
Guaiacum spp. Lignum vitae, 1.1-1.2 (n=5) Construction

Guayacan timber, fuelwood,

object carving

Cedrela odorata Spanish cedar, 0.34-0.45 (n=12) Canoe building Extratropical values up to

West Indian 0.66 g/cm®

cedar
Ceiba pentandra Silk-cotton tree,  0.22-0.5,av. 0.25-0.36  Canoe building

Ceiba (n=17)
Hura crepitans Sandbox 0.28-0.41 (n=12) Canoe building
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Dacryodes Dacryodes Tabonuco, 0.39-0.53 (n=3) Canoe building
excelsa hexandra Gommier

Zanthoxylum Satinwood 0.73-0.9 (n=9) Construction
flavum timber, object
carving
Erithalis fruticosa Black torch Construction No data
timber
Pictetia aculeata Tachuelo, fustic 0.8 (n=1) Construction Often compared to
timber guayacan
Sideroxylon Achras/Bumelia  Bustic 0.84-0.9 (n=2) Construction
salicifolium /Dipholis timber
salicifolia
Construction
imb
Gymnanthes Construction
lucida timber
Bonnetia Construction No data
cubensis timber
Acacia sp. Tamarind - Construction Large, divergent genus
timber
Elaeodendron Reported as Marble tree - Construction No Neotropical
xylocarpum Cassine sp. timber measurements; Old
World Elaeodendron are
0.72-0.80
Croton Maran 0.60 (n=1) Construction Rest of genus ranges 0.39-
poecilanthus timber 0.48 in the Neotropics
Bucida buceras Ucar 0.69-0.93 (n=2) Construction
timber
Bucida capitata  Buchenavia Ucar 0.5-0.7 (n=8) Alternative species ID
tetraphylla for ucar
Pouteria Almendrén 0.74-0.80 (n=2) Construction Genus ranges from below
multiflora timber 0.5 to above 1.0 g/cm?®
Manilkara Manilkara Bulletwood, 0.8-0.95 (n=14) Construction
bidentata nitada balata timber
Haematoxylum Campéche 0.88-1.00 (n=3) Construction
campechianum timber
Guibourtia Pseudocopaiva 1.00 (n=1) Object carving
hymenaefolia hymeneaefolia
Conocarpus C. erecta Button mangrove  1.00 (n=1) Object carving A value of 0.69 g/cm®
erectus is reported from North
America

Pera Black ebony Genus range

bumeliaefolia

Belairia sp. - Object carving No data

Diospyros sp. 0.47-0.88 (n=11) Object carving Large and wide-ranging
genus

Cordia sp. Ca. 0.35t0 0.7 Object carving Large, divergent genus

Carapa sp. 0.42-0.61 (n=12) Object carving

Caesalpinia 0.74-1.2, av. 0.9-1.05 Object carving Genus range

vesicaria (n=15)

Clearance of plots of land
Land clearance can be roughly divided into the opening up of land for horticulture or agroforestry
(swidden) and more general purposes (habitation, trail making, etc.). Though such activities are
never truly indiscriminate, it is to be expected that the dominant relation with any ‘worked woods’

refers to a local ecological community, i.e. all species inhabiting the same plot of land. The general
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practice of swidden is to cut down all easily felled trees (smaller and younger specimens, probably also
certain medium sized species), planning tree falls to take down smaller trees and portions of brush.
Subsequent fire setting to the plot clears out most ground level obstacles and fertilises the soil (Oviedo
records precisely this in the Greater Antilles, cited in Newsom and Wing 2004, 5-6). Larger trees
or those with buttressed roots may be felled with fire or are simply left alone, since the heat of the
burning often causes them to lose their canopy. This process therefore entails a series of interactions
with green woods of all kinds of specific density measures, without order and probably of fairly short
duration for each. The resulting wear trace signature can only be an amalgam of all types of wood
contacts, the state of being green the only common factor, and even that is not certain given that there
may be working of (partially) charred wood in a subsequent phase.

Theoretically, this activity can be divided into clearing lands in different ecological zones. By
way of example, the Kalinago of early historic times located their gardens high up in the mountains
(Moreau, 1990), and thus would have to contend with what was probably a multi-story forest rich
in species diversity. Little and Wadsworth (1964, 12-17) provide a reconstruction of the dominant
species in the main habitats of Puerto Rico, and estimate the coexistence of up to 170 species in its
mountainous tropical moist forest. The woods in this type of ecological community are completely
different from what is to be expected in the coastal areas and plains, where indigenous habitation sites
are located. These types of spaces similarly imply the clearance of land, whilst the untargeted felling
of trees may occur for other reasons as well, such as creating space of movement in the form of trails
(described in Moreau 1990).

It is not clear if any of these options would result in distinguishable wear. However, it is probable
that the later contact woods from the activity will come to dominate the wear trace signature and start
to shape it towards its own characteristics. The differences in wear observed from the experimental
programme indicate that this likely differs per tree, as it is not known how a 45-minute re-working
of mahogany (initially producing weak results) would transform the sequence of traces after e.g.
seagrape. The regression induced after working waterwood is notable in this regard, since it shows
how the formation of wear is not a simple build-up, and that the equilibrium in which traces develop
stably will become upset upon a change in contact materials. The experimental felling times for a
single diameter were much shorter than the eventual intervals of sustained contact. This suggest that
to obtain a comparable trace formation from a single tree one might look at diameters of at least 20 to
25 c¢m (to cut in 45 minutes of effort). Considering the factors of teamwork, skill, and gravity induced

falls this is probably more.

Silvicultural activities

The main silvicultural activity with archaeobantical evidence for particular wood species is fuelwood,
which can be seen partially in the same light as land clearance in its level of discrimination. It
stands to reason that untargeted gathering (such as collecting dead branches) would initially result
in a representative assembly of local ecological communities. However, there are probably cultural
considerations also in selecting woods with higher calorific values or beneficial burning properties
(not sparking, fragrance, etc.), and the avoidance of woods with adverse properties such as manchineel
(Hippomane mancinella). In conjunction with high population densities (e.g. for Guaiacum spp.) this
may imply the active gathering of living wood as fuel (Cartwright 2018).

Based upon archaeobotanical identifications, there is indeed a large variety of wood species
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encountered as charcoaled pieces and/or within hearth features (deFrance and Newsom 2005;
Newsom and Wing 2004). These range from soft woods (Bursera simaruba and Trema sp., specific
density at ca. 0.25-0.4) to a series of moderately hard woods (at 0.6-0.8) such as Coccoloba sp. to very
hard woods such as Krugiodendron ferreum (at 0.95-1.35). Lignum vitae (Guaiacum spp.) in particular
has been identified as fuelwood at a number of archaeological sites throughout the Ceramic Age in
both the Lesser and Greater Antilles, though decreasing in frequency over time as the apparent result
of overexploiting these slow growing species (Newsom and Wing 2004). Woods such as lignum vitae
with high specific densities, and/or large quantities of resins have larger calorific values than other
woods, and burn for longer and at hotter temperatures. Nevertheless, these are not the sole fuelwoods;
they may simply be overrepresented due to the preservation bias existing for denser, charred, and
rot-resistant woods such as them (Newsom and Wing 2004, 169). The archacobotanical diversity is
substantial and includes many woods that have numerous other useful cultural properties. The degree
to which any of them are reflected on the use wear traces on an edge-ground tool complex will be
the condition of whether specific silvicultural techniques were used, i.e. pruning and coppicing to
optimise the output of young growth. Newsom and Wing (2004, 109) notes that dry forest woods
respond well to this type of treatment, and many identified fuelwoods belong to that community. For
the interpretation of use wear, this does seem to be a significant complication, since the entire range

of woodworking spectra could therefore represent fuelwood gathering.

Canoe building
Based upon the ethnohistoric evidence there are restricted types of woods that were utilised in the
building of canoes. According to Oviedo and Las Casas, most of the larger canoes in the Greater
Antilles were made of cedar and ceyba trunks, as well as the sacred mari-a (Lovén 1935, 411, 419-
420). The first is most likely Spanish Cedar (Cedrela odorata), the second Ceiba pentandra, and the
third potentially Calophyllum brasiliense (above). Cedar and ceiba both are easily worked woods with
low specific densities (0.34-0.66, av. 0.38-0.45 respectively 0.22-0.5, av. 0.25-0.35), their light weight
providing them good buoyancy (Little and Wadsworth 1964, 242-244, 332-224, 348-350; Zanne
et al. 2009). It is entirely conceivable that these soft woods give way to wear trace developments that
are distinguishable from those in the experimental range. The wear trace characteristics resulting
from working galba fall within that range, however, since it is somewhat harder (Section 5.2.1.2).
Mahogany is a suggested tree species due to its original dimensions, and the “Stargate” canoe from
South San Andros Island in the Bahamas is reportedly made from this material (Callaghan and
Schwabe 2001, cited in Fitzpatrick 2013). Other species indicated by Little and Wadsworth (1964,
276-278, 238-240) as utilised in canoe building are sandbox wood (Hura crepitans) and tabonuco or
gommier (Dacryodes excelsa, often reported as D. hexandra), the former comparable to the soft woods
above and the latter a slightly harder and tough wood at specific density 0.39-0.53. The Kalinago of
Dominica commonly use this tree for the manufacture of their canoes. According to (Atwood 1791,
24), they switched from mahogany at the end of the 18" century since these trees would no longer

attain the requisite diameters due to overharvesting of the stock.
Felling and working of construction timbers

For house-building materials the record is similarly oriented towards species with long straight trunks,

but its species diversity is much broader. Archaeological woods identified as belonging to posts include
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Sideroxylon sp. at Heywoods, Barbados (Drewett ez al. 2000), satinwood (Zanthoxylum flavum), cf.
black torch (Erithalis fruticosa), and cf. bustic (Dipholis sp. [synonymous with S. salicifolium]) at
Golden Rock 1 (Newsom 1992), cf. tachuelo (Pictetia aculeata) at Tibes, Puerto Rico (Newsom
2010), and S. salicifolium and S. foetidissimum at El Cabo (Samson 2010, 170). The excavations at
Los Buchillones uncovered mahogany (Swietenia mahagoni) and lignum vitae (Guaiacum sp.) for
the main posts, and for secondary elements also yaiti (Gymnanthes lucida) and manglesillo (Bonnetia
cubensis) (Pendergast et al. 2002; Carreras Rivery 2009; Jardines Macias et /. 2013; Valcdrcel Rojas
et al. 2006). Lignum vitae and wild tamarind (cf. Acacia sp.) are common post materials at Tutu,
St. Thomas, with marble tree (Cassine sp.) and maran (Croton sp.) represented by a single post each
(Pearsall 2002). At Lujn 1, ucar (Bucida sp.) was preferentially used, and almendrén (Pouteria spp.
e.g. P multiflora) occurs at Maisabel (Newsom and Wing 2004, 136, 162).

According to Oviedo, carbana trunks were well suited as posts, since they did not decay in their
postholes, but the species is not mentioned Lovén (1935, 411); it is, however, not lignum vitae (cf.
Pendergast ez a/. 2002). Breton mentions the use of bulletwood or bdlata (Manilkara bidentata) in the
Lesser Antilles in 1647 (in Lammers-Keijsers 2007, 42), for either canoes or houses but presumably the
latter as it is an excellent and durable commercial timber still today. Lammers-Keijsers also mentions
the potential use of campéche (Haematoxylum campechianum), a suitable wood for posts that was
introduced from Central America in the Ceramic Age. It is abundantly clear from this overview that
there are no specific tree species that are culturally targeted, with only Syderoxylon spp. and Guaiacum
spp. having multiple occurrences. Instead, it stands to reason that this list reflects local availability and
access of woods with suitable dimensions, with as governing principles moderate to high hardness and
rot resistance. The lightest genera is Croton (averaging at 0.4 to 0.5), with the Puerto Rican species of
C. poecilanthus at a value of 0.6 (Little and Wadsworth 1964; Zanne ez a/. 2009), but all others average
either between a specific density of 0.7 to 0.9 or one of 0.8 to 1.0. Clearly, the selection of hard and
dense woods that resist decay and insect attacks for constructing dwellings is backed up by the data.
Presuming that such generally hard woods were felled and shaped green, this provides a confined

range for the interpretation of wear traces from the working of wood.

Carving of portable objects
It would appear apposite to subdivide portable objects into distinct groups, based upon their
potential for divergent cultural properties. The first group concerns objects that would need to endure
mechanical stresses such as handles and hunting tools. A second group concerns smaller architectural
elements such as planks and rafters for which durability, weathering characteristics, and suppleness
are important. A third group would include objects that probably had no requirements in mechanical
properties for functioning such as bowls and sculptured idols. Some of the latter may have necessitated
particular trees in relation to potential sacredness or particular relational qualities, more so than other
object types. One example would be if the arrestment described in Ramén Pané concerns woods from
particular species, specifically known to (sometimes) act as a disguise for entities of a different nature
(Pané 1999, 26).

As it turns out, however, the archaeobotanical record shows no distinctions between any of these.
Guaiacum sp. is incredibly common for all kinds of artefacts from both groups of objects, though far
from the only wood in use. It is quite possible that its superior conservation qualities are somewhat

responsible for this situation, though the contextual derivation of the other identified woods includes
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the same range of waterlogged sites and dry aired caves. For functional and sculptural portable objects,
the set of woods from Los Buchillones includes — besides a majority of Guaiacum sp. — Guibourtia
hymenacefolia (as the Pseudocopaiva hymeneaefolia synonym), Conocarpus erectus, Pera bumeliaefolia,
Belairia sp., and Diospyros sp., used frequently for the manufacture of both, notably including hafts
(Jardines Macias ez al. 2013; 2015). Amongst carved stools (duhos) from the Bahamas Cordia sp. and
Carapa sp. were also regularly utilised (Ostapkowicz 2015), and other instances of identified objects
that were not made out of Guaiacum sp. include a Cuban baton from Caesalpinia sp. cf. vesicaria and
a Jamaican zemi from Swietenia sp. (Ostapkowicz et al. 2012) as well as a Dominican cohoba stand
from Carapa sp. (Ostapkowicz et al. 2013) and paddles from various islands in Swietenia sp. and
Carapa sp. (Ostapkowicz et al. 2012) as well as Zanthoxylum sp. (Newsom and Wing 2004, 51-52,
183). The paddle of purported cedar is probably the aforementioned Swietenia sp. specimen, as the
provenance is identical. The Kalinago of Dominica formerly used Pimenta racemosa for war clubs,
and thereafter for other tools and small posts (Hodge and Taylor 1957). For architectural elements
specifically, whether as parts of structures or as canoe sideboards (cf. Callaghan 2013), there is very
little archaeobotanical evidence. Relatively softer woods such as white cedar (7abebuia heterophylla
pallida) and trumpet wood (Cecropia schreberiana) are suggested to have useful purposes in that range,
however (Lammers-Keijsers 2007, 42-43).

The main thing to note in this selection is that it is rather broad, but that there appear no truly
soft trees (below 0.4) or very hard woods (above 1.0) with the exception of Guaiacum sp. This is
the case both for the whole, as well as for specific object groups. The alternative woods utilised in
the fashioning of dubos, for instance, rank between specific densities 0.4 and 0.7 within their genus
(following Zanne et al. 2009 and excluding measurements from beyond the Neotropics, data on
Caribbean species being poor). The selections also clearly reflect ecological differences, with many of
the woods from Los Buchillones not (yet) identified elsewhere in the Caribbean and not represented
in the Global Wood Density Database. Here, genus ranges are between 0.45 and 1.2 with most
actual woods probably between 0.6 and 1.0, and thus to a degree accounted for by the range of
experimentally worked woods. The specific densities of Caesalpinia spp. range dominantly between

0.9 and 1.2, and thus represents the use of another harder wood in the paraphernalia it was used for.
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Appendix 3

Tabulation of edge-ground
macro-lithic assemblages

Measurements are given in millimetres. The particular wear trace signature matched by exp. 2550
manufacture and the quartz sand abrasives is coded as ‘sand-ground’, but obviously represents an
equifinal collection of different techniques. The flat, bright, non-invasive polish is coded as ‘mineral
mirror polish’ though the technological recipe remains unknown. Traces from friction with wood are
presumed for all fully identified hafting arrangements in the distributions discussed in the associated
sections. Other types of wear, such as traces from ligatures, bindings, or technological alterations are
noted since their observation remains optional. The wood use wear signatures refer to the experiment
mixtures they are likened too, as these at present are not differentiated in their physical properties.
Blank fields (e.g. -) indicate no assessment could be made or the field has no relation to the object
(such as use wear for established preforms), whereas the absence of a particular kind of biographically
expected data will be noted (e.g. absence of grinding for hafted/used celts). In addition, the hafting
field records no relevant surfaces or fragmentary relevant surfaces and the use wear field records no
edge surface. This serves to better distinguish the various qualities of absence of data as a result of
a lack of contact/failure to develop versus the often occurring situation that such wear is located
on surfaces now missing from the artefact. Material groups fields marked by an asterisk (*) contain
the preliminary groupings made by myself based upon broad similarity with materials identified by

specialists.
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Appendix 4

Analytical descriptions of paraphernalia

This appendix contains the technical and contextual analyses for the paraphernalia whose biographies
were reconstructed in Chapter 9. Tables A4 and A5 provide basic overviews of the artefacts and their

contexts in the same order and grouping as they appeared in Chapter 9, followed by a descriptive

analysis of each artefact in the corresponding order.

Table A4: overview of materials with contextual data. Measurements are given in millimetres.

Fnr Object Material Site Z-s-s Unit | Layer | Length | Width | Thickness | Section
276 Eye inlay Nacre ElCabo | 90-92-70 |- 1 13 11 n.a. 9.1.1
1359 | Mouth inlay Bivalve shell ElCabo | 75-26-73 | - - 24 11 02 9.1.1
1527 | Mouth inlay Lobatus sp. ElCabo | 84-59-85 | - - 23 09 03 9.1.1
2214 | Mouth inlay Lobatus sp. ElCabo | 85-50-63 |- - 14 08 03 9.1.1
2694 | Mouth inlay Lobatus sp. ElCabo | 85-31-28 | - 1 21 13 n.a. 9.1.1
3104 | Mouth inlay Bivalve shell El Cabo 85-51-42 - - 36 07 02 9.1.1
882 Two-dimensional | L. gigas subadult | El Cabo | 84-49-58 | - - 40 11 04 9.1.2
engraved plaque
1401 | Two-dimensional | Gastropod Shell | ElCabo | 84-59-08 | - - 26 13 04 9.1.2
engraved plaque
1718 | Two-dimensional | Nacre ElCabo | 85-34-91 |- 9 28 13 04 9.12
engraved plaque
3678 | Two-dimensional | L. gigas subadult | ElCabo [ n.a - - 48 11 06 9.1.2
engraved plaque
2193 | Three- Lobatus sp. body | El1Cabo | 85-50-83 | - - 47 15 13 9.1.2
dimensional whorl
plaque
2154 | Engraved tinkler | Old Oliva ElCabo | 85-50-92 | - - 36 19 16 9.1.3
reticularis
726 Face-depicting Conus sp. ElCabo | 84-39-111 | - - 33 22 20 9.1.3
shell preform
1339 | Engraved ring- Bivalve shell El Cabo | 84-59-39 | - - 27 16 03 9.1.3
like object
3107 | Face-depicting Old L. gigas ElCabo | 85-51-82 | - - 39 27 16 9.13
shell
S615 | Tooth pendant Pantherine cf. Brighton | - A 1 64 17.5 17 9.2
Panthera onca Beach
S208 | Tooth pendant Sus scrofa Brighton | - - 0 58 9 10 9.2
Beach
1748 | Tooth pendant Cf. Trichechus ElFlaco | 63-82-F13 | 32 - 11.5 15 7 9.2
manatus incisor
023 Dental pendant Scaridae El Flaco 63-64-85 1 5 39 23 7 (teeth), | 9.2
pharyngeal 4 (plate)
grinder
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2420 | Dental pendant Myliobatoidei ElCabo |- - - 20 13 02 9.2
dentary palate
115 Dental pendant Myliobatoidei ElFlaco | 63-74-45 |6 2 31 17 10.5 9.2
dentary palate
090 Earplug Bone, probably | La 64-16-08 | 4 1 40 14 13 9.2
marine Luperona
Table A5: overview of materials lacking contextual data. Measurements are given in millimetres.
Int. no. | Object Material Collection | Provenience Provenance Length | Width | Thickness | Section
p001 Guaiza Strombus Willcox Local collector | East Grenada 76 54 41 9.1.3
pugilis
LP-01 | Flute Cf. deer long | Charles Cliffside La Poterie 203 - 27 9.3
bone
LP-02 | Flute Cf. deer long | Charles Cliffside La Poterie 95 - 18 9.3
bone
p005 Flute Unidentified | Willcox Local collector | Telescope point | 182 21 27 9.3
long bone
p007 Flute Possibly deer | Willcox Local collector | Telescope point | 148 - 23 9.3
long bone
p006 Tube Human tibia | Willcox Local collector | Telescope point | 318 - 42 9.3
p004 Face- Wood Willcox Fort Jeudy South Grenada | 34 31 11 9.4
depicting beach
object

A4.1 Shell objects
Object C 276

Object C 276 originates from south of the excavated and surveyed areas, the recorded zone extending
over the cliffs. It is unclear what this means and whether the recording is not inexact, but one possible

explanation is that it represents erosion of the midden deposits.

Procurement and manufacture
The base consists of columnar nacre, with the opposing surface sporting a depression with unmodified
surface, suggesting that was the internal side of the mollusc. The affix material is unclear, but an organic
and carbonaceous nature is suggested by biologically patterned elements visible under magnification
(Figure A13) and by SEM-EDAX compositional measurements: these showed calcium, carbon, and
oxygen as the major elements for both areas. Two possible identifications commence from here on.
The first is that the base was made out of the nacreous section from a large bivalve, upon which an
extraneous affix adheres. The second option presumes that both base and affix are made of the same
Cittarium pica shell, a black and white patterned gastropod. Detailed examination further shows

that the reddish coloured boundary between the affix and the nacre is texturally similar and connects

Figure A13: Views of C 276. A) close view of the affix. B) SEMgraph of the nacreous sheet structure. C)
conjoining of the two aspects. D) longitudinal striations on both at several intersecting parallels.
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the two seamlessly, giving no indication of a boundary between materials or an adhesive fill (Figure
A13, ¢). Manufacturing traces on the object also favour the latter identification. The nacreous base
is characterised by elongated coarse grooves associated with abrasive wear, which are most probably
associated one of the local lithic materials (coarse sandstone, beachrock) as handheld abrader, used in
a scraping or single-stroke abrasion motion. These grooves are the only traces visible, and extend to
the black ‘affix’ (Figure A13, d). Here they are present on the walls and associated with the facetted
appearance of the outline, as well as the flat surface itself. The inner side of the nacreous base bears the
same traces, but the retention of an original depression in the centre indicates that abrasive contact
here was brief, and probably focused on flattening taxon-specific protuberances. Finally, analogous
coarse parallel grooves were seen on the sides of the object, rounding off the production of the inlay.
In an earlier stage these were thought to be cutting traces related to the separation of the blank from
the shell, but this interpretation did not hold. If such an activity had taken place, subsequent abrasive

wear to fit the piece into its intended socket has erased the evidence.

Use and deposition
Wear traces resulting from use are not observed on this piece. Residues were not directly observed
either, though there may still be an unverifiable presence underneath the x-shaped configuration of
soil seen on the back. The damage located on two of the three points is consistent with forces acting
on the fringes of the object, but could result from multiple actors. Forceful insertion is one possibility,
as are mistakes during manufacture of a fragile object. Deposition into the midden may have followed
the breakage of the object in the case this would have rendered it unsuitable for the task of inlaying.
Otherwise, value recontextualisation concerning the composition artefact itself may have been at play,

with the inlay being deposited as part of a larger event now lost to degradation.

Objects C 1359, 1527, 2214, 2694, 3104
C 1359 originates within a 2x2 test pit with both early and late Ostionoid ceramics and including
some mixed 10 century Chicoid materials in the upper layer (Samson 2010, 126-127). C 1527
is located centrally in Structure 2 of House Trajectory 3, which belongs to phase  of the Chicoid
occupation dating to the 9" and 10% century AD (Samson 2010, 248-251). C 2214 is located on
the border of a phase 2 house plan that is overlapped by House Trajectory 2, dating from the 11
century to the early colonial period (Samson 2010, 258), and could have been associated with either.
C 3104 is recovered from the northern border of House Trajectory 2 plans, some meters away from
other paraphernalia. Finally, C 2694 was recovered from the top layer of a partially excavated house
floor west of the main excavation area (Samson 2010, 131-132), and is probably associated with the

later Chicoid occupation.

Procurement and manufacture

Two of the inlays are made of white bivalves with three layers and a cross-lamellar central
microstructure, which is evidenced by the internal curvature still present on the backside (Figure 45,
Al4, a). The other three are made of the white, heavy shell of a Lobatus taxon, and are uniform on all
sides. These raw materials can be obtained nearby the site. Evidence regarding the separation of the
preform from the shell is lacking in most, but persisting inflections around some of the edges suggest

that the blanks may have been separated by sawing originally (cf. shell blank separation in Breukel and
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Falci 2015). The sides have all been abraded afterwards, with a fracture occurring in C 2694 leading
to the abandonment of that piece. There the facets from different abrasion angles are still present,
these have been smoothened in the others (showing it was not simply a white oval inlay). The front
and backside are abraded against hard non-coral mediums, given the sharp boundary with the natural
depression in C 1359 and semi-hard rough material polish in C 3104 (Figure A14, b).

The engraving sequence appears consistent between the four pieces, and was applied after the
abrasive phase as indicated by a gradual boundary with the surface. The elongated incisions are placed
first, and the parallel incisions afterwards, crossing its depth in some instances and failing to reach it in
others. The main incisions are all sawn deep and mostly sport steep V-shaped walls while the bottoms
are variable, ranging from sharp to flat and bowl shaped (Figure A14, c-g). Blunt edges perhaps made
of coarser lithic tools were likely used for all, as the bottom is only slightly wider than that of the L.
gigas sawing experiment. Though striations would be expected, the microstructure has deteriorated
negating this variable (Figure A14, h). Further, misplaced onsets with a V-shaped profile are observed
on C 1359, whose profile matches a solid edge and is less affected by the modelling effect deeper
sawing has. These grooves are unlike any of the organic tool results discussed in section 5.3.2 and lack
the inflected surface of subsequent widening. Only in C 3104 is a teeth a potential alternative for

two shallow furrow grooves (Figure A14, e), but the V- shape of the other grooves is typically lithic.

Use and deposition
C 1359 and C 3014 displayed a polish on the centre portions of their backsides that is potentially

associated with use friction. There is a correlation with a macroscopically observable darkened patina,

Figure A14: A) backside of C 1359 showing internal surface. B) semi-hard material polish on the frontside
of C 3104. C-G) stereographs of incisions on C 1359, 1359, 3104, 1527, and 2214. H) SEMgraph of eroded
bottom of an incision on C 1359. | & J) micrograph of polish associated with soft material contact on the
backside of C 1359 and C 3104, the latter also showing PDSM near the top. K) micrograph of side of C
3104 showing comparable traces.
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especially on C 1359. The polish is present fairly evenly in this area, crossing the structural laminas
which are organised in a consistent ridge-furrow topography (Figure A14, i-k). With a dull and rough
texture and fairly invasive, vertical development it indicates a soft contact material, rather than mineral
or coral (probable manufacturing abrasives) or wood (a typical socket), and the lack of corrugation
argues against ceramic contact. Rather, a material such as skin/hide or a spun fabric of cotton fibre is
implicated. A related modification is found on the side of C 3104. Whilst potentially characteristic, at
present there is not enough to go on about regarding the contact and if it is consistent with use as an
inlay. The front displayed no traces of wear. With respect to the depositional context, the broken half-
fabricate was in all likelihood discarded to end up in a domestic sweep accumulation. Similarly, the
midden context of C 1359 indicates such a depositional trajectory. The other three specimens might
have been caught up in a process of discard and sweeping, or have left the hosting object in-situ in
the spatial contexts in which they were found (this possibility is further expanded in the biographical

reconstruction).

Objects C 882, 1401, 1718, 3678

C 882 was found inside House Trajectory 4, which Samson (2010, 259) considers as probably
contemporaneous with House Trajectories 1 and 2 dating anywhere between 1000-1504 AD. C
1401 was found at the edge of Structure 7 from House Trajectory 3, likely associated with a sweep
accumulation from the Chicoid occupation. C 3678 is associated with the habitation area (Samson
2010, 278), but not further specified. Finally, C 1718 is derived from layer 9 in the 2x2 excavation
unit 85-34 north of the habitation area, inside Ostionoid midden deposits rich with paraphernalia
(Samson 2010, 125). The deepest layer directly below it is dated to 550-691 cal. AD (20, GrN-31416)
and layer 4 above it to 729-938 cal. AD (20, GrN-31415), indicating that the finds in between date
to the 7th Century AD (Samson 2010, 120).

Procurement and manufacture
The two intact plaques retain a wavy elevation of the internal layer, indicating they are made of a
specific part from L. gigas subadult lips in which this morphology is naturally present. The broken
piece is unidentified, but the host shell has a cross-lamellar structure and so could be from a similar
species. Some cutting motions are implied in the separation of the plaques by the irregularities of the
lateral borders, but most evidence of this stage is removed by later reworking. They all display the
same sharp boundaries between the sides and the back, unworn by use related contact or rounding
gestures during later smoothening phase (Figure A15, a-c). Whichever specific abrasive technique
was used could not be reconstructed, but its application is evidenced by the sharp angle between the
flattened backside and its interior depressions, best seen on 882. A wear contact polish seen on both
sides is discussed below.

The engraving and perforation steps came after. Both intact shell plaques share a checker-board
pattern as their central element (Figure A15, d). This is formed by three incisions on the short axis
bounded by a deeper one on each end, cut through by four or five incisions on the long axis. These
‘checkers’ were probably intended to have had consistent square dimensions, but some incisions are
slightly offset. Nevertheless, there is a good control of depth, width, and avoidance of overshooting
into the lateral elements. The grooves have angular V-shaped walls, though the bottom is not sharp

anymore (Figure A15, e). Their morphology is well comparable the flint experiment but they are
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slightly broader, suggesting sawing with a coarser-grained chert or another rock. However, the grooves
separating the central and lateral elements are much wider still and show some inflection on the side.
These were probably set with a different tool, or alternatively, briefly enlarged with a file. Unfortunately,
soil encrustation and erosion of diagnostic variables prevent an inference at the tool material.

The central element of C 1401 bears some faint chert-made incisions, but the lateral elements of
all bear differently made engravings. In C 3678 they are elongated M-shapes produced by three wide
grooves, and in the other two they are open chevrons turned sideways produced by an excised hourglass
running along the long axis paralleling additional wide grooves (Figure A15, f-h). Crossed cut-marks
on 1401 show its hourglass cuts to have been set with incision, after which the superfluous material
was probably removed by chiselling with a lithic point. The wavering pathway and homogeneous
walls of the grooves in the other two, as well as the furrowed topography of the excised areas, are
indicative of such a technique. Side notches forming the chevron openings of C 882 are probably filed

similar to above. None of the grooves now bear internal striations or wear polishes.

Figure A15: A) Side view of C 882. B) Corner of C 1401. C) Smoothened back view of C 882 with abrasion
level and lower perforation. D) Side view on chess-board pattern incisions on C 882. E) Close-up of centre
element of C 3678. F) Sideway view of the hourglass incisions and parallel cuts in C 1401, individual
strokes marked by black arrows. G) Front view of half-moon cuts and upper perforation on 882, use-
wear deformation facet marked by yellow arrow. H) Close-up of lateral element of C 3678. |) Unfinished
perforation in the centre of C 1401. ) & K) Direct and oblique light views of incised side of C 1718
evidencing sawing (yellow arrowhead), abrading (small black), incising including misplaced cut-marks
(small white), scraping traces (large white), the perforation profile, and a wear facet inside it (small
yellow). L) Side view of C 1718 showing sawing, interlaced abrasion, and groove profiles. M) View of the
central perforation inner profile. N) Wear facet in the ridge of upper frontal perforation in C 3678. O)
Wear on the back of C 882. P) Well developed wear from softer material contact on the front of C 882.
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Although the perforations in C 882 are slightly narrower than in the other two plaques, the
perforation technique is consistent between the three (Figure A15, g-i). All display a biconical profile,
where a shallow onset originates at the front whereupon it was met by a second back onset perforating
through for most of the distance. The deep conical profile and thin concentric striations in asymmetric
clusters indicate that solid conical drill bit bits were used in this process, probably palm drilling with
a lithic tip (cf. Lammers-Keijsers 2007, 63).

The nacreous piece has a different origin, for which the host shell is not identified. As with 276
above, the intermediate layers appear to have been removed down from the exterior surface. The back
side retains parts of what appears to be a foliated structure, probably the original intermediate shell
layer, whose removal involved both cutting and abrasive contact. The sides show clear evidence of
lithic sawing retained on one side, whereas the other three bear clear marks of abrasion (Figure A15,
j-1). Traces of abrasive contact remain on the engraved surface, and it is clear also on the back side as
a shaping technique. It appears a coarse grained stone platform was used, based on the overall regular
alignment of the striations. There are many clusters of more erratic striations superimposed that could
indicate later contact with a coral with sand or a scraping edge, though the relation to manufacture
remains a question. The engravings are all incised with a tapered lithic edge or point, indicated by
the straight V-shaped walls, elongated striations therein, and smooth bottoms. They compose a single
horizontal line intersected by various vertical lines as in a teeth pattern motif, though in fact the lines
‘interrupted’ by the perforations were set at different moments. The side perforations are biconical
and were drilled with a lithic bit. The main perforation is straight-walled internally, but bearing
inflections on either side (Figure A15, m). This probably indicates bi-cylindricality for which one
possibility is a hollow or tubular bit, the counter placed to avoid fracturing the shell layer despite the
short distance. However, it may also have been an originally smaller perforation which was widened
using a straight tool, such as the tip of a staghorn coral (A. cervicornis). Not enough microwear traces

remain to reach a conclusion on the actual tool material involved.

Use and deposition
The main evidence of use pertains to the method of suspension, evidenced by deformations within
the inner rim of the perforations and surrounding polish from string wear (Figure A15, ¢, g, k, n).
In C 882, small disfigurations in the concentric outline are starting to show. In one it is oriented
outwards along the long axis, whereas the other shows two deformations along the short axis. Both
exits have polish development indicative of string wear oriented along the long axis, with some more
to the sides matching the disfigurations, and some corresponding polish on the inner ridges. In 3678,
rather, both perforations have a single suspension facet both of which are oriented equally along the
short axis. String wear polishes are also most strongly associated with this orientation, though spread
a bit further. The nacreous plaque has one suspension facet oriented towards the central perforation,
and another outwards 45° offset from the long axis, neither corresponding to a groove. String wear
polishes were not identified here, and for none is the material of the strings interpreted. The central
perforation showed no convincing development of wear traces. Finally, no wear could be recorded on
C 1401.

A second line of evidence pertains to a wear polish. This is a dull, rough, and invasive soft
contact polish connecting through reticulating bands, leaving craters in between (Figure A15, o-p).

Both intact plaques had an strong development of this trace signature on the engraved frontal aspects,
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and a weak but recognisable development on the abraded back side. Options may include soft plant
matter, fabrics and fibre strings, or skin. The nacreous plaque, which is far better preserved, shows
a strong rounding development on the sharp angles and abrasion traces on the frontal surface. The
distribution would indicate that whichever responsible contact was focused mainly on the engraved
front side, which argues against ornamental display. However, the provenience of the polish is not
clear. Since the naturally reflective topography of the nacreous layer has deteriorated to a softer
and rougher appearance, it must be considered that this PDSM could have broken down different
wear contact polishes along similar lines. This would render this type of wear polish suspect, merely
evidencing the absence of a contact polish that could include manufacture. The presence of similar
softer modifications throughout the shell assemblage argues in favour of this explanation, though, the
spatial distributions do appear to correspond to typo-functional explanations. This is certainly not in
doubt for the nacreous plaque.

Regarding the deposition, the fractured state of C 1401 in combination with its sweeping deposit
association strongly indicate that it was thrown away after losing functionality. The intact plaques
are associated with the habitation, but not with informative spatial locations. The nacreous plaque

similarly lacks the contextual evidence to infer a depositional pattern from.

Object C 2193
This object derives from a sweeping deposit in the non-overlapped floor plan of the structure 9 in
House Trajectory 3. Like structure 2 (above), it has Chicoid associations and possibly dates to the 9™
and 10™ century AD.

Procurement and manufacture
The object is made from Lobatus sp., and it is suggested to be specifically from the space in between
prongs as this would facilitate the curvature of the blunt protrusions. No traces remain of material
removal, shaping, and treatment of the surface. Although the perforations retain a consistent layer
of concentric rings inside, these are not technological but relate to the layered structure of the shell.
However, some technological features can be glanced from their outline. Four perforations are placed
on opposite sides of the dorsal ridge and connect with their partner (Figure A16). These have a conical
outline and a broad leading edge, suggesting they were placed with a solid instrument not quite as
angular as a flint-tipped drill, but with a more abrasive lead. From the ventral side a larger perforation
crosses into the smaller leading edges (Figure A16). Even though the technical characteristics are
the same, the larger dimension implicates a second tool and therewith access to a certain degree of

variability in the material technology.

Figure A16: A) ventral view on intact perforations. B) lateral view on small perforation. C) ventral view on
broken perforations. D) dorsal view on broken perforations.
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Use and deposition
Some traces indicative of use are present on the object. Most promising are deformations in the
constricted inner ridges of the small perforations, which are clear indicators of a contact material
tugging at those angles. They are located on either lateral side of both perforations, not proximally or
distally, indicating that the stress was oriented perpendicular to the long axis of the object. String wear
seems obvious, either as multiple string loops tugging or as a double weave. However, this orientation is
not conclusive towards either hypothesised use, nor to as of yet unformulated alternatives. Presumably
the broken perforations were also subjected to a string, and fractured as a result of tensile stress
thereby ending the object’s usability.

The ventral side bears a friction gloss, which carried striations oriented along the long axis. The
protuberance bears a golden-brownish gloss. Neither of these proved convincing of any specific types
of use when examined under high magnification, however. At best, they may correspond to different
original contact zones thus indicating a probable functional design behind the object morphology.
The ventral surface is etched, but this is probably taphonomic in nature, whereas the remaining
surface is generally smooth. This is significant given that it evidences the absence of a major type of

use wear associated with lure hooks, namely marks left by fish teeth (Cristiani ez /. 2016).

Object C 2154
C 2154 derives from a sweeping deposit in the non-overlapped floor plan of the structure 9 in House

Trajectory 3, noted to have Chicoid associations possibly dating to the 9* and 10" century AD.

Procurement and manufacture
C 2154 is made of an old Oliva reticularis individual, implicated by the erosion to have derived not
from a marine context but from a sediment. The erosion inhibits high magnification analysis and the
recognition of diagnostic technological features, yet several inferences can be made at the lower level.
The first step in modification is the removal of the apex. The rounding observed on the rim is similar
to the results of the apex removal grinding experiment, though erosion precludes an inference on the
platform (Figure A17, a). While the inner whorl may have partially fractured during this procedure,
it was subsequently broken out further through pressure.

The incisions are short, shallow, probably single motion, and present a profile analogous to as
seen in the objects discussed previously (Figure A17, b-c). The walls are tapered and the bottom flat to
U-shaped. Most probably, a lithic edge was used to place them. The pattern resembles a partial square
with two marks inside, but no recognisable motif. Finally, the perforation bears near straight walls,
with only a slight taper to the inside (Figure A17, d). The outline is oval and uneven due to advanced
wear. The smooth curve seems to imply a rotary technique, though the combination of advanced wear
and erosion precludes a clear distinction from careful percussion, since an originally ragged outline

could have been completely obliterated since. However, it is clearly not sawn or abraded.

Use and deposition
As noted, the outline of the perforation on the tinkler is misshapen, with a deformity oriented
upwards. Similarly, the rim is much more rounded in that segment, and the surface spanning the
distance towards the rounded siphonal canal is texturally different from the generic eroded surface

(Figure A17, e). This probably indicates wear smoothening with a certain freedom of movement,
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Figure A17: A) opened apex of 2154. B & C) details of incision marks. D) side view of perforation. E) worn
facet between perforation and siphonal canal. F) perforation on 0762 (photo by G.C. Falci).

allowing use friction to erase some of the superficial erosion (the structural layering is observable). It
matches well with the facets into a string configuration that twists around the siphonal canal, and may
have been knotted there, in order to secure the fastening. The most probable event of deposition is
discarding after critical failure of the mouth, since this would affect the acoustic properties. The scar
shows the force radially dissipating towards the inside (Figure A17, a), indicating the impact point

came from the outside, possibly at or near the lip.

Object C 726
C 726 was found near the southwestern part of the main unit, but not in definite association with a

House Trajectory.

Procurement and manufacture
C 726 is made of a Conus sp. shell, which given the faded colouration and rounding of its features
was possibly an empty shell collected at the beachfront, rather than by harvesting a living (venomous)
cone snail. The modification consists of two large perforations set at the same height on the part of
the body whorl that opposes the aperture (Figure A17, f). The a-concentric shape, lack of abrasive
thinning, and jagged walls indicate the use of a percussive technique to break through the shell.
This could be indirect pecking, direct hammering, or pressure; the evidence is not clear. Rather, the
morphology of the rim and consistent pattern of small impacts leading into the interior suggest that
once the holes were opened, these were carefully broken out further to work towards a more rounded
appearance. The straight lateral breakage lines indicate that the obtaining of perfectly round holes was
prevented by a poor anticipation of the anisotropic properties of the cross-lamellar microstructure of
Conus (Currey and Kohn 1976), which instead induced a vertical dissipation trajectory of the forces
of impact. They are parallel to the growing edge of the lip, consistent with the breakage properties of
Conus as described by Szabé (2004, 111). The shell does not appear to have been modified thereafter.
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Use and deposition
No clear wear traces or residues have been observed on C 726 that could be associated with its use life.
Given the incomplete manufacture the most probable interpretation is that it was discarded without
ceremony due to perceived flaws in the production of the eyes. The walls of the perforations are un-

worn and do not match functional use such as found in the double perforated cowry scraping tools
from Polynesia (Allen and Ussher 2013).

Object C 1339
C 1339 was found at the back of Structure 7 from House Trajectory 3. It likely derives from a sweep

accumulation dating to the Chicoid occupation, but no more precise chronology can be given.

Procurement and manufacture
The object is made of a white bivalve with a three-layered shell, the foliated middle layer wedged by
cross-lamellar outer layers. Several technological features are present, but their interpretability is poor.
A perforation is set within the umbo near the ring space, while another depression is found above it.
The perforation is biconical, with the cone coming from the interior aspect making up most of the
length (Figure A18, a). Although the walls are tainted by graphite, the outline of the perforations is
similar to those of the plaques and C 2193 discussed previously. A solid lead is thus also implied in
this object, e.g. a broader flake or blunt abrasive point. The circular depression on the umbo area
bears impact points, indicating it was made by light impacting gestures with a pointed tool, which
could be light or indirect percussion or simply pressure. The side of the bulge lateral to it is engraved
by two direct incisions, and a third depression delineating the jaw that bears the remnant of a longer
notch (Figure A18, b). These, however, are too worn to attempt an interpretation. Some remnants of
a potential manufacturing polish are observed in the same area, and appear further down the ring and

in between the reflective patches on the interior aspect. These are bright, rough, flat, cratered, located

Figure A18: A) interior view of full perforation. B) Side view of incisions with the sediment-filled third
groove partially in view. C) bright polish, suggesting a harder contact material. D) matt, invasive polish,
suggesting a soft contact material. E) micro-residue on the exterior aspect umbo portion (yellow arrow)
and out of focus ‘eye’ depression. F) High magnification polarizer view of the same residue (arrow
matches orientation).
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on the ridges created by the lamellar structure, and carry some striations (Figure A18, ¢). Though
it does not correspond to any of the materials discussed and experimented with here, the attributes
indicate a hard material contact and locational patterning indicates a widespread modification. Both
external layers as well as the side shape have all also been smoothened down. Other manufacturing
stages present in the artefact are the broad blank separation, coarse removal of material for the outline,

and removal of material internal to the ring, but no traces remain.

Use and deposition
Wear traces are not observed within the circumference of the ring itself, not as polishes nor as rounding
or fatigue as a result of friction. The umbo area, in particular the perforation set in it, is likewise devoid
of both stereoscopic and microscopic traces of post-manufacture contact. Only the distal outer side
of the ring bears wear traces which may be afhiliated with a use. This is a dull, rough, and invasive soft
contact polish connecting through reticulating bands of the same type as seen on the plaques (Figure
A18, d). As before, options include soft plant matter, fabrics and fibre strings, or skin. However, given
the lack of a clear spatial distribution and the lack of corroborative traces observed in the inner ring,
the nature of this contact will not be further ascertained.

The exterior aspect of the umbo a few concentrations of a resin-like micro-residue, located
around the depression interpreted as an eye (Figure A18, e-f). It is light brownish in colour and
sharply delineated lacking granularity, as if a viscose fluid, topped by an accumulation of soil. The
nature of this residue is unknown.

Finally, the fracture through the centre likely induced deposition. Given the interaction of
the shell layering with the propagation of force, the origin and directionality cannot be estimated
without reference experiments. While a measure of force is implied in the action, this could have been

accidental as well as tension-related structural failure.

Object C 3107
C 3107 was recovered from a natural depression in the bedrock, located just outside of overlapping
structures belonging to House Trajectory 2. This is the chief house trajectory rich in both indigenous
paraphernalia (frog beads, threepointers) and ultimately in early colonial material culture (pottery,
glass beads). Due to its context, it has been interpreted as an abandonment deposit (Samson 2010,
288-289), most likely dating to the 13* century AD.

Procurement and manufacture
The guaiza is shaped out of the lower end of a L. gigas columella, but not on one deriving from a fresh
specimen. Rather, an already broken and eroded piece served as a suitable blank, which was probably
obtained from an inland storm terrace (A.T. Antczak pers. comm. 2016). The extent to which the
piece had attained its present outline in this context is not entirely clear. Though no traces are present
that relate to shell separation, this is true for most of the assemblage discussed hitherto and deemed
not a reliable indicator for the absence of this activity. Fortunately, good evidence remains of frontal
surface smoothening, the engraving techniques, chiselling of the eyes, and drilling of the pupils. Thus,
it is possible that its gross morphology is a product of taphonomy prior to any human alteration.

The early operational sequence is approximated as follows. A moderate amount of material was

removed to create the nose bridge and decline the mouth area. This follows from the fact that a normal
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L. gigas columella possesses a smooth curve, whereas in the guaiza these areas are depressed. However,
the techniques involved with the nose bridge have been obscured by later wear or patination, and
given the taphonomical provenience it is unclear if any material was removal for sculpturing the
outline of the face. The forehead and cheeks mostly follow the natural curvature, and the dimensions
of the side are probably the result of natural erosive processes as little wear relates there. The patinated
portions of the shell are considered natural, in line with the discoloration on the backside, though
differences in their intensity might still relate to wear trace concentrations (in use and deposition).
Two wear trace signatures remain from the techniques used for finalising the shape. Evidence
of scraping is observed on the frontal area, running from the centre to the side (Figure A19, a). The
band of parallel striations indicate some abrasive edge or matrix being dragged over the surface, but
exactly what type of tool is difficult to make out. The motion likely served to smoothen out rugosities
remaining from the previous stage. Second, excision through repeated incision was applied at the very

least in shaping the underside of the nose (Figure A19, b). Here, two crossed cutting grooves remain,

Figure A19: A) scraping or abrasive marks on the forehead. B) incisions crossing underneath the excised
nose. C) scraping of the teeth area. D) wider diagonal groove. E) incisions delineating the teeth and lips.
F) view of lip groove, with modern residue. G) headband incision. H) leading edge of left eye perforation.
1) topography of the left eye. J, K & L) strands of black residue overlain by local sediment, arrows indicate
the succession of magnification. M) red residue of the forehead. N) micropolish corresponding to
macropatina.
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giving rise to the idea that excision entailed sawing through the centre, followed by the breaking or
also sawing away of material. Some smoothening is implied in the final surface, though this begs
questions both why no high magnification traces were found in this area, and why the scraping traces
elsewhere where not erased. The surface of the ‘teeth’ again bears marks of scraping to finalise its
smoothness.

The engravings include one horizontal and six vertical straight incisions delineating the teeth,
surrounded by two curved incisions for the lips, as well as two diagonal grooves delineating the
cheeks, four incisions shaping the nose wings, and a single curved incision placing the headband.
Despite some obstruction of view due to sediment, the incisions are partially observable and appear
relatively uniform (Figure A19, b-g). Most are shallow and symmetrical, with U-shaped bottoms and
few striations directly discernible. The lip grooves are somewhat wider and deeper, whereas towards
the central part of the headband and in the deeper diagonal groove the walls become tapered. Clear
onsets are visible in the headband and in several of the sub-incisions of the teeth, ruling out the use
of a chiselling motion. A solid point is implied, but the incisions do not match the experimental or
published variables expected of flint edges, nor those of the experiments with organic tools. Rather,
additional experiments should focus on engraving with sharp teeth and flaked edges of locally available
rocks (coarse sandstones and carbonates) to test how well these match.

The eyes both comprise four distinct actions, namely the hollowing out of the general area, the
delineation of the rim, the excision of the eye surface, and the perforation of the iris. No traces remain
of the initial material removal, and the rim was made by means of the incision technique described
above. Its purpose is unclear unless it served to lodge sediment and emphasise the eye outline, which
it performs admirably even today. This leaves two techniques to be discussed. The eyes were excised
through either scraping/whittling with a point, or chiselling with a gouge, or both: the right eye
harbours striated evidence of a perpendicular edge, whereas in left eye retains furrows of a ploughing
point. Care was taken to ensure a resulting smooth surface with a gradual concave curvature. Two
perforations are set therein, which give the impression of irises even though one is offset from the
centre. While both are filled with dirt, enough surface is exposed in the dextral perforation to establish
some variables (Figure A19, h-i). It is shallow, made using a rotary motion, and ends with a slight tip
in the leading edge. Potential concentric striations are not observable due to adhering sediment. There
is some similarity with the perforations in C 1401, 2157, given that the tool appears to be somewhat
blunt and not set with a straight angled blade bit, yet here a definite small point is added to the puzzle.
Possibilities remain A. cervicornis, a pointed tooth, or a sub-angular lithic asperity, used in hand-held

motion.

Use and deposition
Evidence for the use of the guaiza narrows down to two residues and one wear trace pattern. First is
the presence of tarry residues on the backside, and second the observation of a red and black residue
on the forehead. The use wear trace pattern is predominant on the cheeks and sides.

The backside evidences remnant residues on the central area as well as the upper border ridge
(Figure A19, j-1). These are viscous strands of a chunky yet grain-less black material that appears
as a tar-like or (less probable) bituminous adhesive. The stratigraphy with the local sediment at El
Cabo certifies the pre-excavation nature of these residues, and the utter absence of it on all other

microscopically analysed objects from El Cabo (present study; Breukel 2013; Falci in prep.) strongly
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suggests a cultural source applied in the original life of the guaiza. The rim of the backside is also
flatter and coloured dissimilarly to the remainder, though no wear traces were present. In all, prepared
adhesion is a likely reconstruction.

The second residue occurs in even smaller quantities, adhering to the brow of the right eye and
the forehead above it. The biggest concentration is interrupted by later striations, indicating the
antiquity of the stuff (Figure A19, m). This is a red-brownish residue, going towards black in the
concentrated centres, which has a grainy texture. It is somewhat similar to the reddish-black residue
often encountered in axe hafts, there interpreted as an adhesive, but that type of residue is usually
more viscose in appearance.

The wear trace pattern concerns a micropolish equivalent to that seen on C 1339 (but somewhat
different from the inlays) (Figure A19, n). The contact is indicated to have been all around, soft
and invasive, and was probably sustained over many episodes or long durations. The polish is well
developed on the cheeks and the sides, especially the right side, and developing vestiges are found on
the forehead, nose bridge, and chin. It was not found on the backside, despite that area also bearing
a macroscopic golden-brown patina, indicating that this is not a good indicator when factoring in
natural discolouration. Though the nature of the contact could not be ascertained before, the guaiza
adds a good view on how its polishes are spatially distributed. The boundaries of the surface incisions
carry it to a degree, and lose the association at the walls. Further the teeth and the sunken relief of
the eye sockets are devoid of this polish, or any other use-sustained wear trace pattern. Notably, this
absence suggests that these areas were covered in such a way as to avoid the relative motion of the
contact event.

Regarding deposition, no damage or traces are seen that could reasonably account for its initiation.
The depositional context itself has been regarded as a special association, possibly evidencing the

intentional caching of this and other objects.

Object p001
This object was recovered in eastern Grenada by local people and subsequently became part of the
Willcox family collection. Petitjean Roget (2015a, 150) tracks its context to the beach in front of the
site of Pearls. However, it is unclear if this is accurate or merely reflects attempts of his contacts to
‘legitimise’ the find by associating it with the premier provenience for looted artefacts on Grenada.
Since the iconographic decoration of p001 is typical Chicoid and the artefact type itself a Late Ceramic

Age phenomenon, the attribution is probably to the second millennium AD.

Procurement and manufacture
The host shell is from the family Strombidae, likely Strombus pugilis cf. Lobatus sp. While only
measuring 76 mm, the thick and well-developed shell indicates the specimen was adult or older, ruling
out larger taxa such as L. gigas or L. costatus (cf. Petitjean Roget 2015b, 303-304). The specimen was
likely collected in fresh state or shortly after death, as the surface shows no signs of older diagenesis.
It is heavily modified, presenting a long and complex technical sequence of operation. Involved
manufacturing processes include, roughly in sequential order, the removal of the apex, outer lip, and
inner columella; opening up of the eye sockets; smoothening of the natural elevations on the upper
surface; sculpture of the zygomatic and maxillary processes, as well as the canine jugum; engraving of

the mouth and the curvilinear pattern; and placement of four functional perforations, one finished
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ornamental perforation and several more unfinished ones. At least five different techniques are
necessary to complete these actions, being percussion, abrasion, drilling, incising, and chiselling, with
a multitude of tools and applications evident.

Blank acquisition and the preliminary shaping of the piece relied upon percussion, probably
direct outside and indirect inside as evidenced by the steady and controlled flow of the border (Figure
A20, a, b). The internal ridges are smoothened over through later wear, which may include an abrasive
technique and is certainly overlain by use friction. This pattern characterises the removal of both the
outer lip and inner whorl. The removal of the apex most likely also occurred through percussion,
given the presence of internal scars, and was succeeded by abrasive contact to smoothen over the
edges (Figure A20, c). Experimental work in St. Vincent demonstrated the viability of L. gigas apex
removal through pecking with an angular pebble. The shell structure was gradually pulverised down
from the spire starting at the protoconch, during which no cracks radiated or other structural defects

were formed. A technological alternative can be found in sawing (Veldzquez Castro e# al. 2006), but

Figure A20: A) organised breakage of inner columella and view of the upper whorl. B) view of lower
whorl, smoothened over. C) top view. D) inside view of eye socket. E) view of a smoothened over prong
structure. F & G) cut-marks and adjoining grooves across an excised space in the curvilinear design.

H) view of the frontal teeth. I) view of the left lateral teeth. J) profile of lower perforation. K) profile of
unfinished perforation. L) view of upper perforation with deformation. M) left lower perforation with
abrasion facet. N) micrograph of wear polish, the directionality of which follows the first order lamellae.
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no particular indications of this technique were found.

The eye sockets were also likely created using percussion in the preforming stage. The outlines are
not fully circular but retain angles particularly in the upper lateral corners, which as seen in 726 may
result from microstructure-induced crack propagation. Moreover, the internal surface retains jagging
that has not been entirely smoothened out by subsequent actions (Figure A20, d). These later actions
include potential sawing of asperities and thereafter abrasion to smoothen the rim and the boundary
with the outer surface, producing an uninterrupted shape.

Abrasive action is clearly seen on several areas. In addition to the aforementioned instances, it
was further applied to reduce the sculptured morphology of the outer shell to a smooth, level surface.
This is most clearly visible in the case of the prongs, the removal of which has exposed an unusual
wavy or curvilinear structure out of the surface (Figure A20, c, ¢). Its transitional design between the
engraved patterns and the removed spire indicates that it was incorporated as a naturally decorative
element of the shell. A few lines of crushing indicate that some percussive working was attempted but
abandoned early on. No traces remain indicative of the specific abrasive technique(s), but the absence
of coarser scratches renders a fine-grained, soft, or material with low asperity more likely.

The curvilinear design above the brow was engraved thereafter. It is composed of two horizontal
wavering lines above the brow, the upper one adjoining to two spiral line patterns left and right of
the centre. It is capped by a single line, which bears two downward facing triangles. This motif creates
four excised circular elements, two smaller ones in the centre and above the centre and two large
lateral circles. While some grooves are wider and shallow, individual cut-marks found laterally and
inside the excised space display a clear V-shaped morphology and occasionally larger wall striations
(Figure A20, f, g). This outline and the uninterrupted curvilinear flow are consistent with incision
using a chipped lithic point, used to draw the motif. The width and shallowness is not attributed to
later widening, but rather to a more angular gesture and dulling of the point. The lower laying areas of
the central portion and groove joints were probably whittled or scraped out after incisions delineated
them, since their surface texture remains relatively coarse.

On the lower area, the maxillary canines and zygomatic-brow aspects were excised first subsequent
to which the teeth patterns were incised. The canines are bound by deeply sawn grooves, used to
demarcate their morphology, and remnant sawing traces are also observed along the zygomatic aspects
and brow ridges. Removal of the shell in between is unspecified, possibly chiselled, but is capped by
abrasive contact to smoothen out the aspects for the three engraved teeth patterns (Figure A20, h, i).
Thereafter horizontal grooves separating the upper and lower jaw were each incised with two or three
motions, interrupted by a total of 13 vertical single V-shaped cut-marks. No widening is observed
here, and all grooves are devoid of microstriations or polish irrespective of their location.

Finally, perforation techniques were used to drill four lateral, one central, and four unfinished
perforations. The lateral perforations are all circular and asymmetrically biconical with a less deep
inside (Figure A20, j). They are characteristic of a lithic drill bit and their regularity suggests a rotary
device. The deeper central perforation designates the nose and is conical with a corresponding scarred
exit point. The stepped outline indicates an irregularly shaped solid bit such as a thicker flaked lithic
drill, although the deepest step is smaller than the outline of the lateral perforations. The unfinished
decorative perforations are shallow cups that would be more consistent with a handheld blunter
material, although no suggestions can be given (Figure A20, k). They bear no traces or striations, and

probably appeared after incision or demarcation of the other elements given their centrality in the
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motif.

Use and deposition
Evidence for use relates to string wear on the upper lateral perforations, a contact polish covering
the back rims, and a contact polish affecting most of the upper lying frontal surface. String wear is
heavily developed on the upper lateral perforations, indicating an extensive duration of suspension
(though its weight likely increases the rate of development). This is particularly prevalent on the left
side (Figure A20, I), where the deformation is mirrored indicating the knot was twisted around the
open ridge. The deformation is less pronounced on the right side, while associated potential wear
polishes have not survived on either side. Altogether, the upper perforations were tied to a knotting
system from where the shell face was suspended. There is evidence that the lower perforations were
strung as well, in the form of minor deformation and an abrasive facet on the lower left perforation
(Figure A20, m). Such traces are indicative of bead-on-bead wear (sustained contact between adjacent
elements on a string). Thus, they indicate that the object fastened a second string that fulfilled a
different purpose within a larger composite artefact. However, the lower perforations were clearly not
loadbearing as they did not develop wear to the same degree as the upper ones. Wear development is
also asymmetrically located on the left side, suggesting the attachment was somewhat out of balance.

Previously, contact friction was observed on the backside of the ridges overlaying manufacturing
wear that indicated contact against another surface. This is locationally different from the glossy brown
patina covering all protruding surfaces on the various frontal aspects, but is otherwise microscopically
equivalent. The polish has a rough, dull, and greasy texture and is invasive while lacking abrasive
action, further having developed over large swaths of the surface in various degrees of connection
(Figure A20, n). However, it is not as soft and grainy as the typical polish found in the ElI Cabo
shellwork, having rather irregularly jutting asperities and smoother reticulation running over it. The
polish is only marginally present in the excised areas, suggesting that the contact was pliable enough
to reach in there but of larger nature that could not really affect these areas. Similar to before, a range
of soft contact materials is attributed to the formation of this trace. It is suggestive of actual hide
or of plantish contact rather than handling by human skin, but experimental reference needs to be
established to this end.

Residues were present on the artefact, but their relation to the pre-modern biography is
uncertain. An interrupted stripe of grainy black residue is located above the right zygomatic, which
appears to be relatively fresh. In its vicinity are a few spots of bounded green-orange residue with a
resinous texture, of unclear origin. It superficially resembles the residue found on C 1339 and C 3107,
though it appears fresher than either of those. Given the inability to examine those areas under higher
magnifications, neither residue is considered further.

There are no contextual data that permit an inference to the depositional act. Although the
artefact is broken in two places, neither event carries an implied relation to its death. The first is the
nose bridge in between the eyes which is lacking, joining together the goggle. This is not a debilitating
break, and since minor rounding is seen on the breakage plane, it probably did not coincide with the
termination of the use phase. The second break is on the right lateral side below the teeth, where part
of the columella has been torn out of. By comparison this must have taken place at a later point in the

life of the guaiza, and some areas of it may have broken further in recent times.
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A4.2 Dental objects
Element S615

This object was recovered from the top layer of test pit A, which is a midden layer in closed association

with Cayo style pottery indicating a probable early colonial period date.

Procurement and manufacture
The tooth is identified as the canine of a pantherine species, of which the only New World member
is the jaguar. This has been verified by recent collagen fingerprinting conducted by M. Buckley at
Manchester university, publication of which is forthcoming (J. Laffoon, pers. comm. 2018). The
natural range of this species is widely across the South America, and an origin on the mainland of
this continent is backed by the isotopic signature of the pendant (Laffoon n.d., in Boomert ez 4.
2015; Laffoon ez al. forthc.). Though much South American fauna also ranges the continental island
of Trinidad, there is no evidence whatsoever that jaguars inhabited this island in historical times
(Boomert, pers. comm. 2018).

Regarding procurement technology, there is no clear evidence from the technological traces
on how and at what point the tooth was removed from its original socket. Indeed, it cannot be
equivocally claimed that it was still embedded in the jaw of the animal at the time or procurement to
begin with, though it seems likely (below). There are three parallel cut-marks present located on the
apicolabial aspect in oblique direction, in association with the perforation (Figure A21, a). These may
relate to the cutting of ligaments and alveolar bony tissue in which case they indicate the tooth was
cut loose from the animal jaw at some point before full decomposition of the soft tissue, but there is a
competing interpretation that relates to activities during the life of the object (below). More pertinent
are numerous long axial striations on the lingual and distal (brown coloured) aspects, which run from
the apical point to crossing the cementoenamel junction. Many of these are somewhat overlain by
the extensive smoothening on the apical sides indicating that they occurred relatively early in the life
phase (Figure A21, e). Given this overlaying and gradually erasure on the apical aspect, a relation to
manufacture is likely. The most probable correlation is scraping with an asperite edge to clean off the
cementum from the dentine, though it is unclear what tool material. The shape of the root does not
seem to be anthropogenically remodelled otherwise.

The perforation is located near the apical tip and along the mesiodistal axis. It sports a subtle
connecting ridge on the inside and is thus biconical in nature. However, the perforation is heavily
worn and the ‘cones’ approximate the shape of two U’s meeting in the middle. This implies the use
of a drill with a solid bit, with the size of the perforation (4mm diameters each) placing constraints
on the dimensions of the tool. No traces of technological wear remain that could indicate a particular
type of contact material. A comparison with the experimental materials in section 5.3.3 indicates
that the outline of this perforation could be obtained by drilling with a tooth, but also by a brittle
lithic followed by heavy internal wear. Given that such heavy wear is observed, there are likely also

numerous other options that would eventually come to approximate the present morphology.

Use and deposition
The object displays several traces of use, notably signs of wear concentrated on the perforation,
rounding and contact facets on the apical tip, and general wear on the surface of the root.

The brown side perforation is deformed, most pronounced towards the lingual side, but does not
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Figure A21: Micrographs of S615 and S208 (yellow scalebars are erroneous). A) profile of brown-side
perforation on element S615. Note three parallel cut-marks located above it (white arrow), the abraded
facet against the worn apical tip, and heavily worn axial striations from the perforation onwards (yellow
arrow). B) profile of white-side perforation on element S615. Note axial wear facet (white arrow). C)
dense band of polish located on the otherwise sharp rim of perforation on A21-a. D) microtopography of
the rim of perforation on A21-b. E) Lingual view of the apical tip of element S615. Note severe rounding
of the tip (white arrow) and smoothening of the striations at the height of the perforations (yellow
arrow). F) mesial/distal view of element S208. Note wear facet on the rim of perforation (white arrow)
and axial striations (yellow arrow). G & H) stereograph and cross-polarised micrograph of pigment
deposits on 5208 (white arrows).

have worn facets gradually entering it. Instead the rim of perforation is fairly sharp and characterised
by a thin band of densely packed invasive polish structures (Figure A21, a, ). Conversely, the white-
side perforation shows rounding of the rim of perforation and inclines towards facets, with a smoothly
worn patch towards the lingual side and deformation in apical direction. The microtopography is
characterised by a rough and bright polish with frequent striations that does not change noticeably
towards the rim (Figure A21, b, d). The overall effect is dramatically different from the brown side
perforation and suggests an asymmetrical attachment system or a succession of systems. The alternative
explanation for the cut-marks previously mentioned also has to do with a potential succession of
attachment systems. These anyhow reflect activities serving to cut loose extraneous material, and if
not a part of procurement then this extraneous material had been applied to the root subsequent to
it having been taken out of the socket. The cut-mark edges appear slightly worn, indicating that it
represents an activity prior to the final stage of suspension. One potential mode is that of a tightly
strung band forming a larger composition, such as a bracelet, headband, or apron, another is that of a

string-based composition such as a necklace in which the individual teeth are fastened in knots (Falci
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et al. 2018). The gross weight of the canine ensures enough pull so as to explain the heavy rounding
even within a confined space of movement.

This does not yet explain the different wear profiles of each perforation, but I will get to this
in conjunction with the other observed traces of wear. The rounding and overall gloss on the apical
tip are in fact consistent with that part of the root being in sustained contact with another medium,
but a cave-at is required here. The rounding overlays the sharp angled labial facet that is present
on the apical tip (Figure A21, a), which indicates this facet formed previous to that point. It could
be technological in nature, but no obvious traces were noted during the analysis; the most likely
interaction therefore is sustained bead-on-bead wear with adjacent elements in the configuration.
This implies a relative freedom of movement that contrasts the woven band mode of attachment, and
it is also unlikely to be congruous with particular knot bindings. Rather, it appears more congruent
with a separate, preceding episode of wear (as suspension or manufacture). Finally, there is also some
degree of smoothening of the microtopography intermediate on the tooth, and a few of the axial
striations noted above are fresher than others. Rather than scraping in manufacture, these may instead
relate to use contact with abrasive materials within the composition itself, such as siliceous fibres or
strings treated with mineral-based pigments. The current level of documentation makes it difhicult to
reconstruct, however, so the piece should be revisited in order to better distinguish this hypothesis.

With respect to deposition, there are no critical indicators that would suggest discard after a
loss of functionality. A ‘non-critical’ indicator could be the cracking observed, perhaps relating to
threatening or uncontrollable non-human agencies, but such is at this point mere speculation. As
noted, slight wear on the edges of the cut-marks was taken to precede later use, though it is also
possible that this represents an act of deposition and the wear is taphonomical. Given the provenience
of an upper midden layer in an eroding coastal site, I hesitate to attach too much inference to the

phase of deposition, other than the notion that the biography is closed.

Element S208
This object was recovered from the surface near test pit A, an area with dense deposits of Cayo pottery

both on and below the surface, indicating a cultural association and date coeval with element S615.

Procurement and manufacture

The tooth is identified as a Sus scrofa incisor via the same means of collagen fingerprinting
applied to S615. Isotopic analysis returned results originally thought consistent with an origin in
northern South America, similar to the previous pendant. Potential locations matching the results
include eastern coastal Venezuela, northwestern South America, Central America, and the Lesser
Antilles (Laffoon n.d., in Boomert ez al. 2015; Laffoon et al. forthc.), which at the time suggested a
mainland origin since the tooth was thought to be of a peccary (Zzyassu sp.). Though Europeans only
officially settled the Lesser Antilles at the beginning of the early 17 century, Watts (1987, 107, 110,
117, 156) writes that the Spanish had already left populations of wild hogs to breed on most of these
islands early in the 16th century. This renders them for all intents and purposes also a native resource
in early colonial times, and would remain consistent with the returned isotope values. No indications
of specific procurement practices were observed on this tooth. As with element S615, there are very
faint elongated striations on the longitudinal axis on this piece, primarily on the mesial and distal

aspects. These may indicate similar scraping, but given the more advanced erosion of the surface this
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can at the moment not be substantiated.

The two perforations are located near the apical tip and along the mesiodistal axis, with 1mm
diameters. Their profiles are conical to cylindrical with a strong onset, of which the edges have a
ragged appearance. Given the size of the pulp cavity the actual depths of perforation remains quite
shallow, and these do not meet in the centre as a result. The state of weathering in conjunction with
probable use wear have since erased all traces of manufacture. The profiles suggest a rotary motion but
no clear indications of specific technologies or bit materials, nor for potential successive widening,
although their dimensions (1mm each) are minute when compared to every other perforated material

studied in this work.

Use and deposition
The objects displays some markers of wear, including suspension and contact with a pigmented
surface, but the mode of use remains ultimately unclear. With respect to the depositional event the
context is inconclusive similarly to element S615.

The rims of both perforations are ragged, which could be consistent with wear depicted as from
fixed attachments (Falci ez /. 2018) but also of certain perforation techniques. On the distal side the
perforation displays a restricted facet towards the labio-apical axis from wear (Figure A21, f), or less
likely breakage, whereas none is on the opposing side. Both perforations display some signs of internal
deformation into the direction of that axis, but here the angle is unclear as it may relate to plastic
deformation from the drill bit punching through the shallow dentine wall. From the perforation
towards the apice the surface microtopography is somewhat smoothened and displays some small
pits, akin to the worn surface of element S615, but on the whole less convincing. If all of these signs
indeed relate to use then this surface is differential from the other areas surrounding the perforation,
arguing against bead-on-bead contact. Thus, they might indicate a thin string passing once or twice
and subsequently winding or being knotted around the apical tip, with the teeth otherwise in (partial)
contact with a coated surface (below). However, the state of weathering does not permit the current
analysis to substantiate a reconstruction to that degree.

A notable observation is the presence of a strip of small, interrupted residue deposits, intermediate
on the labial dentine and oriented along the long axis (Figure A21, g-h). These deposits consist of
very small red grains intermixed with black viscose clumps, and are interpreted as a red pigment. If
these residues originated from a coating of the pendant their spread would be expected to be more
random, and perhaps concentrated in surface depressions; a similar distribution would be expected
for a wrapping coated in pigment. Therefore, the orientation of the residues renders more likely
suggestions of the tooth resting with the labial aspect on a pigmented surface, such as cloth or body-

painted skin.

Object FL 1748
This artefact was recovered from Unit 32 at El Flaco, one of a set of three 2x2 pits west of the primary
mounds in the excavation. Its precise stratigraphic context is Feature 82-13, of which no specific

cultural information is currently known to me.

Procurement and manufacture

If the identification of Trichechus manatus is correct, then the tooth is of maritime origin. Potential
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traces indicative of procurement practices would be located on the root, which is missing. There
were no traces observed that explicitly affirmed further shaping, although this cannot be ruled out.
The incisal edge was rounded flat and may have been modified artificially, though comparisons with
reference materials are necessary to assess this option. The inner surface is completely unobservable
due to adhering soil, which could not be removed.

The perforations have biconical profiles that were first initiated from the labial aspect, and met
by secondary (smaller) cones initiated from the inner lingual surface (Figure A22, a). This perforation
profile is common for drilling techniques utilising a brittle lithic bit, though other types of solid tips
may create similar outlines. It is not indicative of a hollow drill or a soft organic tip, since these use
abrasives to create (near-)cylindrical outlines. No microscopic traces were preserved that could aid

further interpretation of the drilling material, due to combined erosion and heavy wear from use.

Use and deposition
Observable wear from use is restricted to the perforations, and is characterisable primarily due to the
full view on the inner walls. All four rims of the perforations are severely deformed. The two exiting
on the labial (frontal) view are worn most strongly towards a distal point of the centre, now missing,
but are rounded overall (Figure A22, b). The two perforations exiting the lingual (inner) aspect are
less strongly deformed towards a particular coordinate, but very rounded overall. Potential ridges
once located where the leading edges from either conical perforation met are completely erased; the
inner surfaces of the perforations (incisal quadrant) are both characterised by a dense cover of polish,
which moreover bears heavy longitudinal striations. Together, the combined evidence indicates that
the pendant was strung with a flexible material. Beyond that, the string was either moving freely

but gravitating towards the broken centre (more congruent with the rounding in all directions), or

Figure A22: A) distal view of the right perforation on FL 1748. White arrows indicate the biconical
constriction. B) labial view of the left perforation on FL 1748. C) striated surface from the lateral side on
FL 023 (full width micrograph at 70x magnification). D) external view of the left perforation on FL 023. E)
internal view of the perforations on FL 023.
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tightened towards the area of breakage by knotting (more congruent with the observed direction in
the labial perforation rims). Since the distal portion is missing, any certainty is precluded. It does
seem logical to assume that the pendant fractured at the weakened use area under endured stress at

some point, and was discarded as a result thereof.

Object FL 023
The artefact was recovered from Unit 1, Layer 5. This is probably one of the artefact-containing lenses

within the mound, associated with relatively high concentration of ceramics.

Procurement and manufacture
The specific raw material is the lower pharyngeal grinder from a member of the parrotfish family
(Scaridae), as identified by dr. A.T. Antczak. Such bones normally possess large lateral processes for
muscular attachment, which are not present in this specimen. It is possible that these had been
removed by a manufacturing process such as sawing or breaking followed by abrasion, but potential
traces of wear have not been observed. Rather, the lateral sides display a glossy ridge worn from use
(Figure A22, c), adjacent to an irregular groove and topography that in macroscopic view appear
natural. Adhering soil prevented microscopic analysis of these lower areas. The distal end (near the
perforations) appears to have been shaped through a careful breaking away of bone between the worn
enamel ridges.

The pendant contains two perforations near the distal end. They are roughly parallel to the
lateral axis, but off-set in relation to each other. They consist of very wide cones from the back of the
pendant that narrowly penetrate the pendant but at different degrees (Figure A22, d). It is unclear if
a brief onset was used to widen the opening from the front side due to wear and erosion. The drilling

material penetrated the enamel ridges well and was probably a large lithic flake.

Use and deposition
Observable traces of wear were restricted to the rims of perforation, which is foremost a factor of the
state of preservation and cleaning. Both rims are deformed along a continuous axis, consistent with
a single string passing through and exiting on the backside. There are no traces that would evidence
more complex looping or knotting around the piece. Some strands of a black material are present
between the perforations, but it is unclear what it consists of (Figure A22, ¢). The sides contain multi-
directional striations that may be related to use (Figure A22, ¢), implying freedom of movement, but
it cannot be ruled out that part are taphonomic alterations. The condition of the teeth is natural.

Since the fracture is of recent origin, it is unclear why the pendant was discarded. The damage
in the left perforation that initiated the recent fracture is probably ancient, since its degree of erosion
is consistent with the other surface. Still, that would not prevent its wearing and would be partially

obscured by the string.

Object C 2420
The context of C 2420 is unclear as a result of mix-ups during an exhibition. It is indicated to
originate from the habitation palimpsest, somewhere near ZSs 85-50-03 which contains early
Chicoid structures associated with House Trajectory 3. This specimen was not studied under high

magnification due to time limits.
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Procurement and manufacture
The pendant is made from the dentary palate of a species from the Myliobatoidei suborder (the
stingrays). No traces remain with respect to the techniques of procurement and early manufacture.
These have all been erased by the subsequent application of an abrasive technique used to level the
surface. All six sides are abraded flat and they display relatively sharp angles against one another, only
somewhat rounded as a result of later wear (Figure A23, a). The surface displays some gloss, but since
I performed no high magnification analysis, the origins of this gloss (natural or artificial) and the
abrasive technique itself cannot be further interpreted.

The two perforations are biconical and made using the same technique, for the most part initiated
from the currently dark-coloured surface. They are met with a brief entry from the currently bleached
surface. The former initiations display concentric grooves from the displacement of material (Figure
A23, b), which together with the biconical outline suggests a solid, uneven drill bit such as a lithic
micro-flake used in a rotary motion. One was drilled slightly further resulting in the removal of most

of the inner ridge, and consequently a larger appearance.

Use and deposition
The perforation areas display the main evidence with respect to use. All perforation rims display wear
and deformation. On the bleached areas, the wear connects the two perforations thereby evidencing
that part of a string was suspended in this area (Figure A23, c). A similar facet exists on the opposing
(dark-coloured) side, but it is not as well developed Figure A23, b). Deformation of the perforations
themselves is light but present, and appears to be oriented towards the upper side. The most
parsimonious explanation is that the string wound around the area bridging the perforations once or
twice, and was either simply suspended or also wound around the upper side. Finally, prolonged use
contact is indicated by the general rounding of the pendant, both near the sharply abraded borders
between sides and of the flat topography. There is no specific cause of death to be inferred from the
integrity of the artefact, and the contextual uncertainty precludes speculation such as for the shell

inlays.

Object FL 115
The object was recovered from the fill of Feature 74-01 at the 2013 season of El Flaco, which is located
at the edge of habitation platform 2.

Figure A23: Manufacturing techniques on C 2420. A) abrasion planes. B) Perforations seen from the dark-
coloured surface. C) perforations seen from the bleached side. Arrowheads indicate the facets of wear
departing from the perforations and meeting in the middle of the connecting bridge.
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Procurement and manufacture
The pendant is made from the dentary palate of a species from the Myliobatoidei suborder (the
stingrays). Such palates are typically large and connected to the bones of the jaw. Nevertheless, no
traces were identified that pertained to the techniques of procurement and of detachment from that
bony structure. It is possible that the palate is mostly automorphic, but given the lack of reference
material this cannot be stated with absolute certainty. The only clear evidence of shaping pertains to
a parallel depression located in between the perforations and the centre of the piece. The surface is
heavily eroded as a probable result of use, and no original technique can be reconstructed.

The object contains two perforations in parallel line to the lateral sides. These are of biconical
outline and made using the same technique. The primary drilling occurred from the smooth occlusal
surface and is fairly deep, met by a short onset from the opposing surface (Figure A24, a). Initial cuts
may have been made on the smooth surface first, resulting in the current depression, but this may also
be the result of spalling during the drilling process. A few areas within the rim of perforation display
concentric striations. These range from small striations to clusters thereof interlaced with ridges in
the topography (Figure A24, b), clearly indicating a drill bit with hard, irregularly sized asperities.
The wear is entirely consistent with a micro-drill bit of flint or related material. The strong parallel
alignment of the concentric striations suggests a mechanical drilling method (bow drill or pump
drill) over hand drilling (and perhaps palm drilling), but the perforation surface is too degraded and

obstructed to make a definite assessment of the regularity (Bains 2012).

Use and deposition
The perforations on the pendant do not display much wear on the insides, but there is comparatively
more ‘polish’ on the rims of perforation and the bridge between them, than elsewhere on the surface
of the artefact. Still, it is unclear if this pertains to the cultural biography: parts of the surface of the
artefact retain the original outer layer, which is fairly smooth, glossy, and covered in multidirectional
striations that could originate easily from natural wear in life or taphonomically (Figure A24, c).

More notable is the yellowish band of erosion that exits from the occlusal perforations, runs in
diagonal direction over the lateral sides with a consistent width of 6 mm, and meets in the parallel
depression on the opposing surface (Figure A24, d). The topography is very rounded and heavily
pitted in this depression; less heavily eroded surfaces also occur on either distal surface of the pendant.
It suggests a chemical reaction spatially restricted to these parts of the pendant, and therefore a

differential coverage of the pendant. Given the association with the little worn perforations, a possible

Figure A24: A) Dual perforations on FL 115, occlusal surface. B) striations from drilling in the perforation,
location indicated by yellow arrow. C) view of the rough but glossy natural outer layer with striations

in multiple directions, including a central band of parallel grooves that is not in association with
morphological features. D) diagonal band of discoloured erosion.
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reconstruction would be a series of tightly woven circumferential loops that pass the perforations
but do not rely on them for tightness. The strings were probably not erosive themselves since the
perforation walls and rims are not strongly affected, but will have trapped an erosive agent instead.
However, the confidence is low for any reconstruction owing to the damage the surface had sustained.

There are no indications for a specific depositional event.

Object Lup 090
The object — identified as an earplug — originates in the site of La Luperona, dated from the 13™ to
15" century (Hofman and Hoogland 2015b), and derives from Layer 1 in Unit 4 (64-16-08). It is
associated with Meillacoid style ceramics. Earplugs of various styles in bone, shell, stone, wood, and
pottery are also known from Playa Grande, in association with the mixed ceramic content of that site

(Lépez Belando 2013), El Cabo (personal observation), and various sites in the northern Dominican
Republic (Falci 2015¢).

Procurement and manufacture
The object is evidently made out of an osseous element, but it is not clear of what animal. The solid
morphology and tissue exclude native insular terrestrial animals, indicating a maritime origin. One
potential association is the bony bill of a marlin (family Istiophoridae — A.T. Antczak, pers comm
2014), another the second distal phalange of a marine turtle (superfamily Chelonioidea — G. Shev,
pers. comm 2018). The fairly gradual transition between cancellous and compact tissue has been
proposed as a diagnostic element of Cetacean bone elsewhere (Margaris 2014). The element was
logically obtained by means of a coastal or maritime expedition, but lacking a good identification
little can be stated on the techniques of procurement. The issue is compounded by the fact that the
original morphology is unknown and altered.

That said, the shaping strategy is not entirely clear. Parts of the side retain coarse striations that
are either oriented parallel with the longitudinal axis, or multidirectional (Figure A25, d). These traces
appear to relate to an abrasive wear process since there are no modelled processes that would produce
them through wear. The earplug could have been shaped through scraping with a coarse-grained edge
or abrading against a coarse-grained platform, probably the former. However, since the surface is fairly
worn from later use this interpretation is not definitive.

The angle between head and the sides of the earplug is sharp (Figure A25, b, ), but no clear
traces remain of the removal operation. Groove-and-snap is a hypothetical option, as it is a commonly
used technique in the area (Falci 2015¢). Otherwise, the method of potential levelling for the head
is unsure. Abrasive smoothening would be logical as it would wear down all previous traces of
manufacture, but there is no evidence for it, given that the topography is not entirely flattened, and

striations are absent in this area (Figure A25, a).

Use and deposition
The surface is quite worn overall, and the absence of recognisable manufacturing traces in these
areas points towards extensive use processes and/or PDSM on the object. Stereoscopically, this wear
is mild directly behind the head, becomes strongest around a circumferential depression located
about one-third down from the head, and is reasonably well developed on the remaining two-thirds

down towards the tip. The topography is smoothened and bears an oily gloss, which correlates to
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Figure A25: A) view of the rough surface texture on the head. B) view of the angle between head and
side, and some smoothening on the latter aspect. C) microwear polishes near the circumferential
depression as described in the text. D) micrograph of coarse crossing striations near the angle between
side and head. E) close-up of A25-b.

bright microwear polish structures with a greasy texture that is consistent throughout but differs in
intensity (Figure A25, c). There are no signs of abrasive contact from a hard medium in this contact,
but the polishes may have degraded taphonomically. Concerning the flat surface of the head, the
aforementioned polishes appear to dive over the edge of the side into that area, but come to an abrupt
end; the head itself is virtually devoid of contact polishes.

Based on the distribution this set of traces is probably associated with wear from use, logically
indicating an insertion into a soft medium from the tip onwards with higher tension existing the
thicker the circumference becomes. In turn, this would be consistent with the morphology-based
identification in the field of the object being an earplug. However, the analysis is best considered
inconclusive since the tip is missing. Any competing interpretations, such as an awl-like tool, would
have that area be the active use zone and it is now not knowable if the traces on it would be different
in kind. It seems probable that this break lead to the deposition of the object, it no longer suitable

for either mode of use, but it would have been easily repairable from a technological point of view.

A4.3 Bone objects

Object LP-01

LP-01 is currently in the collection of D. Charles, who reported finding the flute laying loosely on the
beachside, having eroded out of the cliffside after storm events. The sediments still within the objects
indeed correspond to the deeper stratigraphy of the cliffside (M.L.P. Hoogland, pers. comm. 2017).
Little sediment currently remains, as the object has been thoroughly cleaned. This provenience would

associate the flute with the disposition of waste over the cliffside, typical for Cayo habitation sites.
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Procurement and manufacture
The pipe is manufactured out of a long bone diaphysis now measuring 203 mm in length and 27
mm in maximum width. The long bone has been identified as the femur of a brocket deer (Mazama
sp.), which includes northern South America in the native range (G. Shev and Z. Ali, pers. comm.
2019). Mazama americana occurs in Trinidad and formerly in Tobago, but no large mammals occur
naturally within Grenada. Three main manufacturing stages are observed: initial shaping, abrading,
and execution of features. The first essentially pertains to the removal of the epiphyses from the bone
at large. The mouthpiece flares outward with thinner bone, whereas the foot was dislocated at the
metaphysis. There is strong evidence that epiphysis removal was done by sawing with a solid lithic: the
outer circumferences are slightly inflected evidencing the remnant groove (Figure A26, a) and there
are several onset scratches, including one misplaced cut-mark. A fine circumferential soil-filled groove
near the foot is possibly ornamental (see LP-02).

Abrasion stigma are observed on a few areas on the flute, ostensibly to erase tuberosities, crests,
and other rugose sites for muscle attachment from the shaft. As it is, the outer surface is smooth and
devoid of naturally rough features, and the combination of erosion and use rounding has removed
any obvious signs of the prior processes involved. Still, in some place abrasive traces remain on the
microtopography in the form of small clustered striations underneath later modifications (Figure
A26, ). The preservation allows no commentaries with respect to the technology and gesture used,
other than on the relatively fine-grained nature thereof. The inner surface (the medullary cavity) also

appears to have been modified through abrasion. This is best captured closer to the openings (Figure

Figure A26: Manufacturing and wear marks on LP-01. A) remnant of an onset to a groove. B) intact tone
hole perforation. C) damaged tone hole, internal view. D) internally smoothened surface. E) destroyed
tone hole, with motion indicated. F) deep striations amidst a detailed view of the micro-topography. G)
high magnification view of red-orange residue. H) break mirroring the V-shaped notch (arrow) and lavish
use of glue. I) Internal view of the V-shaped notch. J) low magnification view of the red-orange residue
with superimposed soil remains. K) greyish residue of uncertain association.
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A26, d), but smooth reflections can be viewed deep within by through-sighting the flute against
a bright light source with the naked eye. All of the spongy bone of the medullary cavity has been
removed, and possibly parts of the compact bone as well. However, to what extent this was done
cannot be established due to the unavailability of reference material. Medullary cavities are expected
to be properly hollow for most of the length, but also to contract towards the epiphyses rather than
expand as in the present materials. Given the inability to properly examine these unreachable surfaces,
the techniques used can only be speculated upon. Possible options include the use of a thin stiff rod
to break away spongy matter, and a flexible strip or string with abrasives to smoothen away remaining
irregularities affecting the tonal resonance.

Thereafter, the features of the tone holes and mouthpiece were made. Three perforations provide
the flute with tone holes, regularly spaced from one another (17.5mm + 0.5mm). One is intact,
the other two display damage (Figure A26, b-c). A rotary drill is clearly implied in the concentric
circumference, but the thin bone makes it difficult to observe markers left by different types of bits.
Still, the perforation wall is nearly straight but for a minor inflection, not completely worn away
with the presumed constant finger action steadily smoothening these areas (cf. d’Errico 1993). The
morphology rules out a lithic tool. It is comparable to the animal tooth experiment, but could also be
obtained by using tubular bits. The lack of a perforation profile excludes certainty of identification.
The damaged perforation was described as identical to the first perforation before the flute broke at
the circumference (D. Charles, pers. comm. 2016), and is internally consistent with it. What remains
of the ruined perforation also matches the pattern, but this tone hole was deliberately destroyed with
two deep incisions breaking away the bone (Figure A26, ¢).

The flared end forms the mouthpiece, displaying a broad V-shaped notch with smooth curving
bottom. The bottom is indented and the groove itself mirrored by a breakage intrusion on the
opposing end, which are discussed below. The cross-section matches very well with the experimental
wood-widened groove, including the slight outward abrasive facet, and is thus likely the result of a
similar technological process (creating an onset with hard material and widening it with a softer tool).
This feature is a defining characteristic of notched end-blown flute mouthpieces (alternatively called

quenas).

Use and deposition
The use and deposition of this flute remains a bit vague, given its not entirely certain provenience and
its spotty recent itinerary. It is riddled with gloss and residues of all sorts, most of which are clearly
recent in nature or must be dismissed as inconclusive. The most frequently used areas would obviously
be the tone holes and the mouth piece, but nevertheless, there are no clear traces of contact observed
in these areas. It is plausible that the advanced state of erosion of the microtopography in conjunction
with subsequent paper wrapping have erased all interpretable traces from skin contact, a type of wear
that is slow to develop to begin with. Nevertheless, it remains problematic.

The best evidence that the flute was used to play music pertains to the notched mouthpiece
aperture. As mentioned, here is a wide V-shaped groove with rounded bottom, indented, and mirrored
on the opposing end by rough triangular chipping of the edge (Figure A26, h-i). The damage deforms
previous features of manufacture, and must indicate a conventional activity since it is observed in the
other flutes as well. The fracture propagation indicates that a pressuring force was directed inwards on

both sides, coming from an angle. This pattern appears to be consistent with notched end-blown flute
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use, in which the notch forms the blowing edge against which the airflow
must be directed to produce sound. Like modern musicians, Amerindians are
described and depicted to balance end-blown flutes and maintain their sound
by pressuring the mouthpiece against their lower lips, sometimes indirectly
positioned against the teeth (Figure A27, cf. Aretz 1991; Bianchi 1982, 183;
Herndndez and Fuentes 1985, 28; Izikowitz 1935, 305; Koch-Griinberg
1921, 192). Such pressure is predicted over time to produce the centred,

minor, and inwardly directed fracture seen in the archaeological piece. It
Figure A27: Figure

167 from Izikowitz
and grease forming on the mouthpiece is to be expected for flutes in general (1935 305) depicting

does not explain the minor wear seen within the notch itself, but rounding

(Miguez et al. 2013). a typical position for

Mentioned above, the proximal perforation is fractured beyond usability ~ Playing edge-blown
by two parallel adjacent cut-marks. The cut-marks are deep and pronounced notched flutes.
V’s with narrow bottoms, set using a solid straight-edged tool (Figure A26,
e). The profile suggests a lithic flake, but potential micro-striations will have eroded. The hypothetical
alternative of a metal tool, possible given the chronological context, cannot be ruled out. Some white
surface is exposed, which may indicate further post-depositional breakage. However, the incisions
still carry sediment and also expose white bone, and from other angles the bone appears worn. If not
a result of micro-diagenetic differences, differences in cut-mark colours still only imply a correlation
with different biographical states of bone modification (Krasinski 2018), rather than the absence of
weathering.

While some residues are undoubtedly recent, there are two series of residues which are potentially
of pre-taphonomic origin. The first pertains to red-orange patches with a smooth, non-grainy texture
and mild translucence (Figure A26, g, j). These are best preserved in the central area opposing the
perforations, but insignificant remnants are also encountered in other areas, primarily within fossae
in the bone. The appearance would suggest an organic nature and it may pertain to remains of a
colourant or protective wax. The second residue pertains to a light grey residue present in the internal
surface of the mouthpiece, as a thin layer on the side opposing the V-shaped notch and as isolated sub-
mm sized clumps on the walls between (Figure A26, k). It was originally considered as modern given
that it has a relatively fresh appearance, and in LP-02, appears also on the outer surface. The residue
superimposes a reddish brown material with a thicker texture (of unknown nature, but possibly soil).
However, a common practice in ethnographic bone pipes is the partial closure of the apertures through
beeswax, often mixed with resin. This narrows the paths through which the air stream can escape the
resonance chamber, and is done to improve the musical capacities of the instrument (Izikowitz 1935).

As such, the modern association is in question and the residue itself needs to be tested.

Object LP-02
The cultural association and collection history of LP-02 are equivalent to those of LP-01. It

accumulated the same modern residues in its contemporary life phase, although in lesser quantity.
Procurement and manufacture

The flute is made out of a long bone from a medium-large mammal, deer is again the most probable

identification (M.L.P. Hoogland, pers. comm. 2017). It currently measures 95mm lengthwise with a
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maximum width of 18mm. Onset cut-marks located on the lateral aspect at the rim of the opening
(Figure A28, a, cf. e) indicate that the epiphysis was removed using sawing (as described for LP-
01). Further, scraping marks are observed in several areas, particularly towards the midshaft and
surrounding the perforation (Figure A28, b). This indicates either sculpting of the bony mass in these
areas or defleshing of the bone. Given the presence of a perpendicular cut-mark in the midshaft area,
defleshing appears slightly more probable. Although V-shaped in outline this cut-mark is shallow and
irregular, and does not match well the angularity that would be expected of a sharp lithic as seen in the
experimental morphologies. However, comparison with the published literature on metal cut-marks
and the organic experiments still render a solid brittle as the more likely tool, possibly a coarse-grained
material or a poor quality edge.

The perforation that remains in this side of the flute is identical to those observed in LP-01.
Curiously it is located on the narrow lateral aspect of the bone, rather than the wider anterior aspect,
but without the remainder of the object it is impossible to elaborate on the positioning or the use
of tuning/direction holes in this technological system. If it pertains a tone hole, it is misaligned
with the notch. The concave end of the fracture does not correspond to an intersected perforation.
The notch was likely created using a technique that left it with the current fractured edges, as these
bear developed wear (below). With pressure having travelled from the outside towards the inside,
one potential candidate is chipping and breaking away the bone from the outside by using a solid
implement to exert localised pressure. Still, this reconstruction stands at low confidence.

Parallel shallow fine lines occur in various locations. Three are near the metaphysis, two on the
midshaft, and two between the perforations. All are perfectly circumferential with the exception of
one closest to the opening, where the anthropogenic nature is revealed by a flawed connection of
start and end strokes (Figure A28, c-d). Being functionally unrelated to acoustic design, they must
be considered as decorative, embellishing the presentation of the flute. Unfortunately, their cross-

sections are filled with sediment preventing a view at the incision technique.

Figure A28: Manufacturing and wear marks on LP-02. A) parallel onset marks from incising motions
(black arrow) at the opening of the mouthpiece (white arrow). B) midshaft stereograph with a fine line
(black arrow), perpendicular cut-mark (white arrow),and parallel scraping marks (yellow arrow). C &
D) poorly connected fine lines (arrows) and view of the large and small notch. E) top view. F) general
microtopography of the surface. G & H) micropolish indicating contact with pliable to softer contact
materials.
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Use and deposition
While this object is far better preserved than LP-01, there is a similar lack of traces from handling
and skin contact on the surface. Instead, the general surface shows a flat, abraded view that more
than anything reminisces the continuous soft paper (un)wrapping the object has been subjected to
in recent years (Figure A28, f). That said, the mouthpiece shows the same wear pattern evidencing
sound production as was analysed for LP-01: an artificial notch with post-manufacture modification
opposed by a breakage facet produced by inwards-oriented pressure. Here the irregularity of the
notch walls has permitted more clearly the development of an extensive rounding, which corresponds
to polish development indicative of a softer contact material (Figure A28, g-h). The exact nature is
unclear without specified experiments (in)validating sustained wear production during the playing of
the flute, as it is also possible that sharp fractures were rounded off after manufacture. However, both
notch and (use-produced) facet propagate cracks running along the parallel axis of the flute, which in
the case of the notch formed an open fissure in the wall. This fissure must be considered as potentially
having inhibited the production of sound of the desired tonal range, since the place of the midsection
break within the biographical trajectory cannot be ascertained. Last, the anterior aspect bears a large

impact mark of uncertain origin.

Object p005
This bone pipe was recovered from amongst a small collection of forgeries (Section 6.2.6), but
deemed to be of potentially early colonial origins. Inquiries with local inhabitants indicated that the
provenience is the Telescope Point area, where it may be specifically related to a burial area or sand-
blown dunes. However, questions remain as to the nature and location of this site and the potential

relation of material culture with this provenience to La Poterie.

Procurement and manufacture
The instrument is made of a long bone of a large mammal, measuring 182 mm in length and 21 mm
wide and 27 mm in thickness at the sculpted nose. The bone is probably made from the hind limb
of brocket deer (Mazama sp.), possibly a tibia (Z. Ali and G. Shev, pers. comm. 2019). The excessive
morphology of the excisions indicates the extensive growth thickness of the bony mass, which implies
that the bone may have been pathological originally. Most regular bony features were modified or
removed. Traces of the techniques used for potential epiphysis removal, defleshing, external abrasion
of rugosities, and internal smoothening are no longer recognisable due to the advanced state of
erosion. Still these were logically carried out, and the flattened aspect where the tone holes are located
(slightly better preserved) forms direct evidence for an abrasive stage.

The mouthpiece bears a V-shaped inset, identifying the instrument as a notched end-blown flute.
The notch appears to have been smooth walled before eroding, with the exception of minor breakage
in the centre (Figure A29, a). This pattern is comparable to that described for LP-01, except that the
angel of the notch morphology is more narrow. By comparison, the incursion in the sculpted end has
jagged irregular walls and is the result of the bone fracturing inwards. Further, there are remains of a
circumferential groove here with a wide symmetrical V-shaped profile and a thin bottom. It was likely
set using a lithic edge, although it has been preserved poorly.

The instrument possesses five finished tone hole perforations and bears possible onsets for two

more (Figure A29, b-d). The perforation proximal to the mouthpiece is smaller and located right
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Figure A29: Manufacturing and wear marks on p005. A) mouthpiece notch. B) distal tone holes, closely
spaced. C) proximal onset of a tone hole. D) proximal tone hole, with nutrient foramen. E) the headband.
F) elements surrounding the eye brow, top left perforation being an ear. G) carved elements around the
mouth. H) incisions delineating toe grooves, filled with and surrounded by residue deposits (arrows). | &
J) Different views of the residue.

above the nutrient foramen, the other four are consistent in form and positioning. Their spacing from
proximal to distal measures 5mm, 20 mm, 23 mm, and 3 mm. The large perforations are identical
to those described for the La Poterie flutes, being straight walled near-perfect circles with a slight
inflection at the point of entry. The smaller perforation differs in dimension and retains a view of
the wall showing some measure of fine circular striations, if also mostly eroded. The onsets are both
located in the axis between the intermediate and outer tone holes, and may remain from the prior
planning of the intended tonal qualities/frequencies. They appear as fine lined, slightly wavering
circles of equivalent shape and dimensions to the perforated tone holes, with tool contact probably
only for a very short duration. These aspects favour a thin-walled tubular drill over a tooth bit, with
a hollow reed being most likely.”® The consistent diameter could indicate mature dimensions of the
taxon (as they are consistent with the other windpipe tone holes also), and a smaller stem would then
have been selected to produce the small perforation.

The squatted figure is excised from the surrounding bone, and the shape of the higher marked
by repeated incision. The evidence thereof is found where the eyebrows, arms, legs, body areas, and
headband border the lower laying bone, consisting of short, angular V-shaped grooves suggestive of
sharp lithics. The extremities are curved in 120° and 90° angles, clutching the diaphysis as it were.
They display short deep grooves, the result of sawing with a lithic edge (Figure A29, ¢). The lower

areas in between, notably the cheeks, forehead, and flattened aspect of the tone holes, no longer

58 Reeds as the active drill bits are occasionally considered in the archaeological literature (e.g. Vargiolu

et al. 2007; Unger-Hamilton et al. 1987; Warren 1969; Diehl and Stroh 1978), and are known from ethnographic
scenarios. Morero et al. (2008) successfully experimented using a bamboo to drill marble, creating a straight tubular
perforation with fine lined striations (echoing the observations by Hansford in Sax et al. 2004).
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show evidence of their production. Hypothetically speaking, a sensible procedure would delineate the
features through incision, after which chiselling and scraping was used to reduce the areas in between
followed by localised abrasion to even out all frontal surfaces, still slightly smoother than the non-
modified eroded parts of the shaft. However, the state of erosion does not permit corroboration of the
actual operational sequence in these parts.

The figure contains four partial perforations, two shaping the nose holes and two for the ears,
and three chiselled depressions forming the eyes and the mouth. The perforations are consistent in
shape despite being of different dimensions, and in contrast to the tone holes, appear set using a lithic
drill bit. More internal and less exposed, the eye and mouth depressions retain a surface roughness
that is not entirely the same as the eroded bone surrounding it, particularly on the walls of these
features. The oval depression could only be created by indirect percussion with a sharp point, similar
to surfaces described above, not through a technique relying upon rotary motions.

The headband forms the upper border of the decorative sculpture, and consists of two elements.
The first is a single incision that runs from ear to ear while making a wide curve above the eyebrows.
This groove has close to vertical walls with a flat bottom, despite being overall narrow, and is slightly
wavering over its length (Figure A29, e-g). Based upon the experiments and the literature, this could
be formed either with a dulled metal blade, sawn with a shell lamina, or sliced with a lithic blade,
but in a manner different from the other grooves. The entry and exit cuts favour a single gesture with
a solid implement, but the field microscopic analysis did not permit a finer view. The border has an
embossed appearance, characterised by broad notches with a U-shaped bottom, V-flaring walls, and
start shallow reaching depth towards the opening of the feature. The eroded surface bears little clue
towards the technique applied in obtaining these features. It is probable they are also chiselled, as there
are slight morphological differences between the individual notches. Lbova and Volkov (2016) offer
the same interpretation for morphologically identical features found in Upper Paleolithic Siberian

mobile art, produced using flint burins and experimentally verified.

Use and deposition
One residue pattern is observed which may originate with the pre-taphonomical biography. This
pertains to small stains of a light yellow to orange substance, which in a few instances is concentrated
in a thicker, darker mass. It is located in numerous places, and most notable in the face and extremities
of the excised figure and on the shaft proximal to the mouthpiece (Figure A29, h-j). The residue is
a very fine-grained smear, comparable in texture but lighter in colour to the residue found on LP-
01. A similar purpose may be postulated, i.e. remnants of a coating that once enhanced the visual
appearance, though this inference remains weak without knowledge of the recipe and confirmation of
its application on other items of early colonial material culture.

The eye and mouth depressions are well suited to carry inlays, in particular the mouth given
that it is transfixed between the hands. However, no such indications were found during analysis. The
only observation that pertains to possible modification is a light gold-brown hue that centres around
the flattened tone hole axis and is spotty around the facial area. In both the surface is also slightly
smoother than elsewhere, which corresponds to less extreme weathering. However, since the overall
state of erosion on the piece remains severe it would be contentious to affirm prehensile wear based
on only this pattern.

The same pattern of use that characterises the mouthpieces of the previously discussed flutes is also
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found in p005. The orientation of the tone holes is slightly offset against the longitudinal axis of the
bone, particularly when considering the angle of the notch and the frontal aspect of the iconographic
motif. As d’Errico ez al. (2003) point out in their discussion of Paleolithic wind instruments, this
obliquity may be functionally intended and has as effect that the pipe is positioned away from the
player’s face. If the instrument assumes this position the tone holes are rotated diagonally up and
forward, which naturally directs the iconographic aspect to face outwards. d’Errico et al. (2003)
further suggest that such pipes are not traditional flutes but function through pressured embouchure,
aided with reed voicing insert. As noted in section 2.4, however, an analysis of tone and airflow is
beyond the scope of this study.

Given the provenience of the object, nothing can be inferred with any reasonable certainty
regarding the deposition phase. The foot end fracture may have induced deposition of the instrument,
the crack running between the third and fourth perforation may have harmed its acoustic quality, or
both may be post-depositional and a third, unknown reason spurred its entry into the archaeological

record. There seems no clear basis for favouring any of these hypotheses over the other ones.

Object p007

The cultural association and collection history of p007 are equivalent to those of p005 and p006.

Procurement and manufacture
The long bone originates with a medium-large mammal, possibly a deer of the species mentioned
before (M.L.P. Hoogland, pers. comm. 2017). It measures 148 mm with a thickness of 23 mm,
but is fractured on both ends. As such the location and technique of epiphysis removal cannot be
ascertained, and tone holes aside all other surface marks pertain to the iconographic modelling.

The carving techniques include excision through incision, scraping, whittling and chiselling.
Single incisions consist of thin V-shaped cuts, often with multiple gestures clustered together to
excise wider areas (Figure A30, ¢, g). The most likely tool was a sharp lithic edge, though given
the field analysis setting and historical context a sharpened metal edge cannot be ruled out with
absolute confidence. The scraping and whittling traces are much more shallow, and both appear as
bundles of striations; long and parallel for scraped areas, and overlapping wavy striations for whittled
parts (Figure A30, a-b, d). The most probable tool is a serrated rim with small, consistently spaced
asperities, variably applied, but the type and material (lithic, shell, another local alternative) cannot
be determined without additional experiments. Finally, chiselling is implicated in the removal of
material from the neckline below the jaw, given the rougher surface, furrows from slippage of the
tool, and absence of sets of scraping striations. An unknown quantity of material has been removed to
reduce the original morphology into the present figurative aspects, for which chiselling was probably
the most effective means.

The design is that of a squatted figure, but unlike p005, the extremities are bent to 180° angles.
Regardless, the sequence of operations is the same: the design is made by incising the outline, other
areas are lowered and smoothened by scraping and/or pecking, and digits are again sawn. While the
figure has sharp corners and a blocky appearance, the corners are not easily reached using any of
these techniques and indeed present the best preserved traces (Figure A30, a, d-f). The face consists
of an excised nose in between an v-shaped (upsilon) slit that expresses both the mouth and the eyes,

and a headband. The -shaped slit is the result of short cutting gestures that together create a wide,

430 TRACING INTERACTIONS



Figure A30: Manufacturing and wear marks on p007. A) distal perforation, excision, and whittled/scraped
surface. B) high magnification view of whittling traces. C) left side detail of the facial slit. D) excision and
scraping/whittling (white arrow) on the side. E) excision and scraping on the side. F) chiselling furrows

in the excised space between chin and shoulder. G) right side detail of the facial slit and headband onset
(white arrow). H) high magnification view of higher topography.

meandering groove even if the corners remain slightly angular. The headband consists of a thin groove
that evidences the same cutting traces with some misalignment. It is analogous to the line on p005,
but sloppier in execution. The circumference of the face is probably chiselled, but finished with a deep
incision, perhaps sawn, giving the appearance of a mask applied to the bone shaft (Figure 61).

Three tone holes are set within the diaphysis (Figure A30, a), spaced 22 mm apart and oriented
along the long axis of the bone. They are all near circular with straight walls and still possess minor entry
inflections, thus indicating they were placed after excision of the area. The morphology is consistent
with the perforations seen on the other three flutes, and must be attributed to the same technology.
The upper hole is broken with the fracture extending along the same axis, but the fracture walls do
not show evidence of another perforation situated in that area. The space between the lower hole and
the break is ca. 38 mm, rendering it unlikely that the missing bone hosted additional perforations:
not only is this distance far greater than any other tone hole distance seen thus far, it would also be

located closer to the approximate mouthpiece than in each previous instrument.

Use and deposition
With both the mouthpiece and the foot having broken, the instrument lacks indications for use
beyond displaying the capacity to function through tonal manipulation of an airflow. Briefly observed

for p005, a gold-brown hue is reasonably clear on the facial aspect. It is more closely spaced, and the
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affected surface is smooth and less affected by deterioration. Microscopic traces remain sparse and
not entirely distinctive, but the occasional observation is made of fine striations in thick polishes
(Figure A30, h). Patterns of golden-brown patination from presumed use (Section 5.3.4) that are
macroscopically evident on bone flutes in related assemblages show similarities in distribution (e.g.
Antczak and Antczak 2006, Figure 408). These centre on the entire tone hole area, distinct from the
distant opening and not clustered around the tone holes where most finger action takes place. The
traces on p007 are still not entirely convincing, despite the better preservation of this instrument.
Nevertheless, it is not a stretch by any means to assume regular manipulation of the flute.

The nature and timeframe of the breakages and difficult to ascertain. The fracture near the head
follows in part a groove leftover from the excision process, indicating it may have been the result of
induced weaknesses in the shaft. The thick bony mass of the face prevented breakage across the motif
when the responsible force exerted its weight on the piece. The relation between the distal fracture and
the biography is unclear. The perforation break will have rendered the flute useless, but as this part of
the flute is heavily deteriorated, it is quite possible that the break is taphonomical.

With regards to the depositional history, two surface aspects stand out. The first aspect is
the heavy erosion that appears to be concentrated in a few locations, opposing the otherwise less
degraded normal surface and the smoother, slightly patinated areas. The erosion is effected as a loss
of bony matter that includes pitting and tunnelling, damaging the structural strength of the shaft.
The type of surface modification on p005, which appears to dissolve layer by layer, is not seen here.
The second aspect is the presence and distribution of impact craters and damage spread across the
surface. The timing and nature of these is uncertain; it is not implausible that a number relate to the
modern removal of the strongly adhesive sediment encrustations — and with it, the outermost layer
of bone. Otherwise, the impact marks (Figure A30, e) are not dissimilar from published descriptions
of carnivore gnawing (Blumenschine ez 2/. 2007). However, other marks — including the larger ones
on the facial aspect — are almost certainly the result of impact damage, and the ones with sedimentary

filling can be taken to have occurred at the time of deposition at the latest.

Object p006
The cultural association and collection history of p006 are equivalent to those of p005 and p007.

Since the iconographic motif is poorly contrasted with the unmodified bone surface and difficult
to visualise due to the sharp tibial line, a brief description of the anthropomorphic stylisation is
provided. The face consists of delineated eyes, nostrils and a mouth circumscribed by a line following
a heart-shape that might index the cheeks, and is topped by a double groove headband running
lateroproximally. The distal patterns commence from double grooves descending from lateroproximal
orientation, to end at a horizontal double groove. Below it lateroproximal grooves run to the anterior
aspect, from where they continue in laterodistal orientation. These latter grooves, alternatively described
as sideway chevrons, are most likely the squatted legs of the figure in keeping with Antillean stylistic
convention. This would render the horizontal grooves the belt and the lateroproximal grooves above
the arms. The motif in between the face and the distal body consists of six symmetric perforations,

enclosed by a curved double groove.

Procurement and manufacture

The bone has been identified as the left tibia of an adult human, and measures 318 mm with a

432 TRACING INTERACTIONS



thickness of 42 mm. Given the damage to both sides and lack of reference for indigenous Amerindian
populations, stature cannot be approximated. The origin of these breakages is unknown, as there
is no technical scheme apparent that relates to opening up the medullary cavity. It is theoretically
conceivable that the epiphyses were crudely broken through hard hammer percussion, resulting in the
observed propagation, but this is not considered likely. Other bony features such as crests and lines on
the medial shaft remain. The sole wider surface modification consists of a field of connected/covered
long, coarse striations mediodistally from the (missing) tibial tuberosity (Figure A31, a). This is most
succinctly explained by filing using a narrow tool with a homogeneous small-grained texture but no
true edge, such as the sandstone sheets found in La Poterie (Section 6.2.5), a potsherd, or against the
edge of an abrasive platform: the surface is inconsistent with single asperity motions and the spacing
and homogeneity of the striations argue against a scraping edge where (use) retouch would create
different sizes and distances between the asperities, not to mention leave sharper striations as with
p007.

The engravings of the motif can be subdivided into two types: broad grooves and incomplete
perforations.”” Most grooves are wide and shallow, have almost imperceptible boundaries with the
surrounding surface, and possess bands of coarse, elongated striations (Figure A31, b-d). Although
banded more closely than the surface striations mentioned before, their size and morphology appear
virtually identical. The straight horizontal grooves located medially are more narrow but their internal
surface also follows this pattern. In all likelihood these engravings were filed using the same type of
tool, operated at an angle. The sunken profile seems to have protected the striations better against
surface erosion, which become more faded towards the wider surface.

Twelve incomplete perforations are placed on the bone, two serving as pupils, two as nostrils,
two for the ears, and the remainder six arranged below the face in a symmetrical two by two fashion

left and right of the anterior crest on the medial and interosseous surfaces. All but the distal two on

Figure A31: Manufacturing and wear marks on p006. A) clustered striations attributed to filing, and
pinkish residue (arrow). B & C) striations in a wide groove. D) striations (arrow) alongside pinkish residue
in a narrow groove. E) nasal perforations and mouth, filled with sediment. F & G) ‘button’ perforations.
H) eye perforation and parts of the surrounding outline.

59 Experiments with incising human bone (Ragsdale et al. 2016) have provided wear traces identical to those
resulting from incising other materials within the same technological complex (Velazquez Castro 2012; Velazquez
Castro and Melgar Tisoc 2014). Accordingly, | take wear trace formation on human bone to be not significantly
different from the experimental bones for my purposes, not more so than the usual differences of taxon, cancellous/
lamellar, and bone density.
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the interosseous surface are unobservable due to encrusted sediment; the remainder two show a wide
cone with sediment obstructing the view on the leading edge (Figure A31, e-h). One shows concentric
striations, the others even pitting, and while some outlines are circular a few others appear subcircular.
This suggests that a fairly blunt, solid point was used to produce the perforations, functioning as a
hand borer used in twisting and chiselling gestures. A similar tool may have been used in drawing

the outline of the eye sockets (Figure A31, h), which otherwise do not share the traces of the grooves.

Use and deposition
No traces of use were evident on the surface, nor in the interior insofar observable. There are no clear
traces that relate to the deposition of the bone either. The timeframe of the fractures on either end
is not definable and since there are two it is probably not accidental, nor obviously technological as
stated before.

Various areas of the flute carried a viscose, pinkish residue (Figure A31, a, d, g). These residues
were located on or near grooves, and form thin plaques overlaying the surface, in turn usually overlain
by large amounts of adhering sediment. During analysis one such patch broke off the surface, and
tore off the outer layer of bone lamellae. The nature of these residues is unclear. It is possible that they
are remnants of a coating similar to has been hypothesised for previous flutes, although composed
of an entirely different type. Alternatively, they could be more modern in nature. Its transparency
allows limited viewing of the bone underneath which appears to have suffered from erosion as much
as any other surface area. Conversely, the coherent and sharply bounded structure of the individual
patches does not appear to have deteriorated much at all. Testing is needed to verify the nature of this
residue, and if of modern origin, the fact that it is overlain by sediment puts to question the entire

biographical trajectory of the bone.

Observations on authenicity
The four windpipes are on the whole technologically cohesive, which lends strong support to the
thesis that p005 and p007 are authentic, originating from the same cultural context as LP-01 and
LP-02. The advanced state of wear of the three specimens from Telescope Point might be emulated
by a skilled forger. However, the details of the alterations are quite different for each of the pieces,
indicating different micro-environments for each. They also clearly overlay production stigma in all
three, even if some sharper corners remain in the best preserved specimen (p007). The production
traces are in any case not the result of mechanised work but that of more detailed hand-work,
equivalent to the techniques seen in the specimens from La Poterie. In the field, these traces also stood
out as clearly different from the fresh, sharp, and deeply sawn engravings on the forgings made on
surface-weathered bones from introduced mammals (Bos sp. and Caprinae) in the private collection.

The probability that a skilled forger is responsible for the manufacture of these objects is deemed
to be very low. That would require the emulation of the use life and of taphonomic degradation in
different micro-environments, as well as knowledge of historical indigenous boneworking techniques,
iconography, and aerophone design. There are no preceding examples of archacological aerophones
(with obvious economic value to looters) known from the Windward islands that could serve as
inspiration, at it is improbable to assume that all of the design specifics converge with the flutes from
La Poterie by chance. Furthermore, there are no other examples of objects identified as forgeries from

such expertly capable contemporaries. Research is ongoing into the networks of forgers and artisans
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of contemporary imitations on the island (J. Hanna, pers. comm. 2015), but thus far there are no
plausible cases known of persons on the island working with the kind of materials and skills seen in
the windpipes as of yet. Knowledge of indigenous manufacturing technique is more likely to have
survived or be closely emulated on the mainland (Venezuela or the Guianas, where also deer bones are
more realistically available), but that raises additional questions on provenance routes.

The strength of the biographical evidence for an authentically early colonial trajectory is less
compelling for p006, however. It is technologically distinct from the aerophones, evidencing only
files for abrading and a hand-held point to drill depressions. There are still no comparable modern
materials that I am aware of, but also no comparable archaeological/early historical artefacts that I
have analysed. The concept of carved bone pipes is present in the archacology of the region (if as
rare artefacts), but so it is in modern forgery. As such I presently consider proclamation for either
biographical trajectory premature. Chronological verification of at least the three bones themselves via
means of radiometric dating of the carbon in the collagen is unfortunately not possible, but perhaps
there remain avenues to be explored using the sediment adhering to the medullary cavities or the

residue deposits still present.

A4.4 Wooden objects
Object p004

This object was recovered washed up from the seawater inlet on the public beachfront of Fort Jeudy
in Grenada. The cultural context is unclear, given that materials from both earlier and later ceramic
traditions continuously wash up elsewhere along the coastline. In all likelihood there are one or more
archaeological sites located in the shallow inlet, which submerged some time after the deposition
of the wooden artefact. Stylistically the object may be considered as bearing Chicoid influences in
its carvings (Petitjean Roget 2015a, 150), but given how little is known about ECA woodcraft (the
dominant cultural phase on Grenada) and the evidence for centuries-long biographies on other
wooden artefacts (Ostapkowicz ez al. 2011; 2012), I hesitate to follow his attribution to the 15%
century.

This analysis is preceded by a note on the level of inference, which must be considered as low. Use
wear traces are not commonly studied on wooden artefacts, and where done so tend to be restrained to
impact traces of use and major technological categories. Examples include the technological analysis
of the wooden spears from Schéningen (Schoch ez al. 2015), research into aboriginal projectile spears
from Australia (Nugent 2015), the study of use wear traces on two wooden artefacts from Patagonia
(Caruso Fermé er al. 2014; 2015), and the analysis of archaeological and historical wooden objects
in France (e.g. Mille ez al. 2014), notably including a radiotomographic study of a Tupinamba mace
from the Musee du Quai Branly (Lavier ez /. 2009). Only Nugent (2015) conducted experiments
aimed at supporting functional interpretations, focused on tip damage and gouges (angular marks).
She still found these unreliable in the interpretation without supporting residues. Concurrently, I
consider the field as lacking established rules for the interpretation of contact materials from the wear

traces observed on wooden artefacts (with or without experiments).
Procurement and manufacture

Since the analysis was conducted in private setting, there was no possibility for sampling or consulting

with a specialist in wood anatomy. A relatively straight grain is visible diagonal to the face, but potential
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growth rings are not. Petitjean Roget (2015a, 150) does suggest the wood to be mahogany based on
its light weight and piquant odour, but this was not independently verified. The homogeneous dark
brownish colour is nominally suggestive of heartwood extracted from a thick branch or small trunk,
but taphonomical alteration is certain given its provenience. The outer rim of the object probably
matched the dimensions of the extract, which currently measure 34 by 31 mm with a maximum
thickness of 11 mm. Potential traces of sapwood or bark removal are no longer present due to the
progressive removal of woody matter from the side. This was accomplished through scraping with
a suitable implement, probably lithic, leaving an even surface bordered by a protruding rim on the
frontal and distal borders (Figure A32).

The engraving and hollowing out procedures are not fully reconstructable, but some basic
suggestions can be offered. The frontal incisions, half-perforations, and socket outlines were likely
placed before the backside was hollowed out, in order to benefit from the woody mass sustaining the
effort. This would have been removed subsequently to expose the inner surface, although there are no
indications as to what method was used. The depressions preforming the eye and mouth sockets were
reached first to allow a precise view of the remaining thickness and avoid breaching other incisions
and perforations. These were later enlarged from the backside, resulting in the present bevels. Most
shaping activities seem to indicate carving or chiselling with a sharp implement, since none of the
surfaces are fully levelled. The inside may also have been lightly abraded, considering the surface and
walls have generally smooth appearances in spite of persistent micro-relief, but this is difficult to tell

given the encrustation of sediment.

Figure A32: A) detail of the facial engravings, light patination, and extent of encrustations. B)
protruding rim of the side, bearing a dark oily patina from wear during use. C) microwear polish in
association with the patina on the face. Note the relation to the original topographic elevation. D)
different microwear polish in association with the patina on the sides.
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A rotary drilling technique is affirmed only for the incomplete perforations of the auditory
canals and nasal cavities. The perforations appear to reach ca. 1 mm in the blocked nostrils and ca.
2 mm in the ear canals, and are perfectly cylindrical for as far as they are observable excepting the
slight conical onset that distinguishes it from normal cylindrical perforations (Figure A32, a). The
most likely bit would be long and thin such as a small fish bone, although any sufficiently shaped
bone splinter or wood fibre would work equally. This would be supported by abrasives which would
enhance the penetration of the drill into the wood, and further form a puddle near the entry. This was
observed during each of the abrasive-supported drilling experiments conducted (Falci 2015¢; Breukel
and Falci 2015; Falci ez al. 2017b), and may potentially create the observed conical inflection in the
comparatively softer wood. A V-shaped bit from a brittle lithic point, such as flint, is categorically
ruled out. To my knowledge this type of perforation profile has not been described for other insular
Caribbean objects (Carlson 1993; de Mille and Varney 2001; de Mille ez /. 2008; Falci 2015c¢;
Lammers-Keijsers 2007; 2008).

Use and deposition
There is one main observation that most likely pertains to contact through use activities. Most of
the outer surface areas on the frontal aspect are marked by a darker, glossy patina. The distribution
corresponds very well to the outer excised surfaces which would sustain both first and the most
extended interaction with a contact material, and opposes taphonomical or chemical alterations given
that the lower areas are unaffected (Figure 63; Figure A32, a, ¢). The wood fibres appear rounded,
and there is an adequate correspondence with the distribution of polish in these areas. The polish
structures bear noticeable similarities to traces previously reported as use-related (Caruso Fermé ez
al. 2014, Fig 5; 2015, Fig 7). They generally appear in close connection, with a uniformly duller
rough-ish texture and deep invasiveness, overlaying but not erasing internal elevation differences.
Small striations or a mild directionality were seen a few times, but not in a consistent orientation. The
description is suggestive of softer material contact, although given the paucity of knowledge on trace
formation on wood a distinction is not made between any candidates. Still, it can be stated that the
frontal area was exposed to frequent contact of a softer nature.

The sides of the artefact and posterior rim also display a dark glossy patina, which under
microscopic examination this corresponds to a contrasting wear trace pattern (Figure A32, b, d).
It is not as invasive, somewhat pitted and reticulated over the higher peaks, and appears to have
erased previous elevations. Altogether, it points towards contact with a harder type of material. This
pattern is well developed across the posteriorly located side rim and the outer circle of the back. It
suggests that the artefact experienced harder material friction on its sides and back. The macroscopic
patination may have formed from adhesive wear or tribochemical interaction caused by the oils or
similar substances from the wood itself, and are not necessarily incongruent with contact with an
unyielding material. The participation of internal lubricants and chemicals in wood use wear has
not been explicitly studied before, to my knowledge. Of note is that the lower lying area in between
appeared devoid of wear from use, in particularly notable contrast to the soft contact wear developed
on the face. This argues against the interpretation of this object as an ear spool, previously made on
the notion that the side rims seemed morphological adaptations to prevent slippage in such a mode
of attachment (Petitjean Roget 2015a, 150).

It must be noted that the regularised inflection on the inner surface of the oral cavity and eye
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sockets is morphologically indicative of an intended joint with another object, such as an inlay, but

no traces or residues were found on this area to support such an inference.
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