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THE FAUNA OF THE TANKI FLIP SITE - ARUBA

THE FAUNA OF THE TANKI FLIP SITE - ARUBA

Sandrine GROUARD

Résumé

L'étude archéozoologique des restes osseux de Tanki Flip, un vaste village Dabajuroid situé au
nord-est d’Aruba, a fourni des informations a propos des modes de subsistance de ce groupe. Cela
a permis de mettre en évidence les lieux de péche et de chasse ainsi que la présence d’échanges avec
le continent. L’analyse des restes de chaque structure a été réalisée afin de percevoir les divergences
et les similitudes entre les structures ovales et ronde.

Abstract

The zooarchaeological study of the faunal remains of Tanki Flip, a large Dabajuroid village located on the
northern part of Aruba, underline the subsistence patterns of this group. The fishing and hunting location
and the presence of trade and exchanges with the mainland appear. An analysis of the remains in each struc-
ture of the site has been performed in order to see the differences and similarities between the oval and round
structures.

Resumen

El estudio arqueozoologico de los restos animales de Tanki Flip, una grande ciudade Dabajuroid, situa-
da en el nordeste de Aruba, deu informaciones a proposito de los metodos de subsistancia de este grupo, los
lugares de pisca y de caga, tanto que la presencia de cambios con el continente. La analysis de los restos de
cada structura fuera realisada afin de perceber las diferencias y la similaridades entre las structuras ovales y
arredondas.

INTRODUCTION

This paper presents the results of the faunal analysis of Tanki Flip. This site is located in a
semi-desert environment characterized by an arid vegetation (xerophitic, 425 mm of precipitation
by year) at the present time, but was characterized by evergreen forests in pre-Columbian times
(Versteeg & Ruiz, 1995). Three «guts» that are dry during most of the year drain water from the area
around the site during the rainy season (see other Tanki Flip papers in the XVIth .C.C.A.). The
vegetation is denser along the «guts» and consequently the majority of small mammals, birds and
lizards live here. The shore and the leeward /windward coastal waters with their rich marine fauna
are at 3.000 and 5.000 meters, respectively, from the site.

The analysis of the faunal remains allows us to gain insight into the prehistoric economy and
subsistence patterns. We can see the selection the Amerindians made while exploiting the available
indigenous fauna. Amerindian activities are reflected in the distribution of the faunal remains over
this large site. There is some evidence of fishing and hunting patterns and locations. It also shows
the presence of contact by the import of (parts of) species from the continent.

The sample of the faunal remains consisted of 14,210 bones or bone fragments of which 4,922
were identified (Table 1). They represent 102 taxa (Table 2). The hypothetical absolute Minimum
Number of Individuals of the excavated area is 318.

180
The preservation of the bone in Tanki Flip is generally poor due to the soil and subsoil conditions
of the site (sand covering diorite, and infiltration and circulation of water during and after (the

sometimes heavy and intensive) rainfall). Therefore, the bones were fragmented and, sometimes,
the identification could not go beyond the Family level.

MATERIALS AND METHODS

Two collecting methods were employed. The first consisted of the features being cross-sec-
tioned and being sifted in the field through a 2.8 mm screen. The bones were sorted from the screen
in the field. The second one consisted (for the hearths, some burials and some selected other fea-
tures) of sampling, weighing and water screening through 2.0 mm and 1.0 mm (over 1 mm screen
was sifted to compare the results to 2 mm sifting procedures. It was abandoned when it turned out
that no more results were obtained than by 2 mm sifters). mm sifters. The samples were dried, wei-
ghed and sorted with the aid of a (20x) microscope in the Archaeological Museum Aruba. The
samples from the 1.0 mm screen showed the same results when they were compared to the 2.0 mm
screen samples. Each structure yielded two different sets of samples: the 2.8 mm from all features
inside and around the structure and the 2.0 mm ones from 20 features within 13 of the 15 Tanki Flip
structures (no samples from features belonging the structures 9 and 11 were sifted over 2.0 mm
screen).

The quantification measurements were obtained with standard zooarchaeological methods.
The Number of Remains (NR), Number of Identified Specimens (NISP) and the Minimum Number
of Individuals (MNI) (as calculated by the method taught to me by F. Poplin), were used for each
feature and each sample. Twenty features were screened over 2.0 mm sifters and analyzed for the
Number of Remains, Number of Identified Specimens, and Minimum Number of Individuals.

Both counting methods NISP and MNI were used, because the Number of Identified
Specimens showed a low representation of the Mammals, Birds and Reptiles, and a high represen-
tation of the Fishes (because of the larger quantity of bones within fish). It turned out to be a good
method, however, to see the importance of fragmentation and preservation of the bones. The cal-
culations of Minimum Number of Individuals showed the importance of each Taxon without this
over-representation of skeleton parts, but it can not show the bias of bone fragmentation.

The Number of Remains (NR), Number of Identified Specimens (NISP) and Minimum
Number of Individuals (MNI) of every structure (Table 3) and for the complete site were calcula-
ted, to have an idea of the importance of each species in the absolute and the highest theoretic
Minimum Number of Individuals (these large tables are on file in the Archaeological Museum
Aruba. They can be obtained from this Museum or from the author).

The features which did not belong to structures were counted and calculated separately, by
areas between structures. These «<Empty Areas» samples were added to have the «No-Str» sample.
The Number of Remains, Number of Identified Specimen and Minimum Number of Individuals of
each «<Empty Area» were calculated.

The different formation and post-depositional processes of postholes are explained by
Schinkel (1992: 167-168). If «It is evident that there is no 1:1 relationship between the material that was pre-
sent on the house-floor around the post during habitation and material excavated from the fill», neverthe-
less, it is clear that there is some relationship. The counting methods, discussed above, were applied
to features of the 15 TF structures.
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The relationships between Number of Identified Specimens (NISP) and Minimum Number
of Individuals (MNI) or between Number of Species (NS) and Minimum Number of Individuals


sandrine
Texte tapé à la machine

sandrine
Texte tapé à la machine

sandrine
Texte tapé à la machine
THE FAUNA OF THE TANKI FLIP SITE - ARUBA

sandrine
Texte tapé à la machine

sandrine
Zone de texte 
THE FAUNA OF THE TANKI FLIP SITE - ARUBA


(MNI) for each feature can be seen in Tables 4 and 5. Tables 4 and 5 were calculated using the for-
mulas of Chaplin (1971: 16), Casteel (1976-1977), and Wing and Brown (1979: 119).

The faunal remains were identified to the lowest possible taxon. Identified bones were sor-
ted by skeletal elements. Identifications were made using the comparative collection at the Florida
Museum of Natural History in Gainesville with the help of Dr. E.S. Wing and her colleagues.

The number of identified vertebrae of Fishes (Osteichthyes) was counted in the Number of
Identified Specimens, because they were identified to the lowest possible taxon. The spines of
Osteichthyes were excluded because their identification was too time-consuming.

Fragments of Birds (Passer), Squirrel fishes (Holocentridae) or Crab were counted up to the
level of Family, but not up to the level of Species, for the same reason. The lowest taxon of identi-
fication for Birds was «Passer-Colombidae», «Passer-Colombidae-Zeinadura macroura», «Passer-
Small Bird» and «Passer-Large Bird». The «Small Bird» corresponds to the Family of
«Passeriformes» and to all Birds which have a smaller size than the «Colombidae». «Passer-Large
Birds» are larger than «Colombidae» and most of them correspond to the Family of
«Pelecaniformes» and «Charadriiformes»; they were designated «Sea-Birds» in Tables 2 and 9.

Sometimes, inside a structure, a bone was identified up to the taxon of Species (for example:
Epinephelus morio), but another bone was identified up to the taxon of Family (here: Serranidae)
with the certainty that it was not an Epinephelus morio. Then, this second bone was counted as a new
species, a new specimen, with his own Minimum Number of Individuals. All the taxa from Family
to Species are exclusive categories. Yet, when a bone from one Class (for example: Perciformes)
could be from one of the identified Family in the same feature (for example: Serranidae,
Carangidae, Lutjanidae, Haemulidae, ...), it was not counted as a new species, neither as a speci-
men. The bones counted in the «Osteichthyes» taxa were not counted as new species, nor as new
specimens.

The Number of Remains, Number of Identified Specimens and Minimum Number of
Individuals (with the percentages) of each Order (Vertebrates, Mammals, Birds, Reptiles,
Batrachians, Fishes and Invertebrates) were counted to compare the oval and the round structures
as two groups. The same procedure was used for each Family, within each Order.

A 2 test was used to compare the Tanki Flip round and oval structures. This is a non-para-
metric method, which shows the differences between two qualitative variables. The statistical
approach of M. Fletcher and G. R. Lock (1994) was used in this study:.

The structures were sectioned, first in 4 quadrants of 900 (N, E, S, and W). Subsequently, 4
additional 900 quadrants were added, partially intersecting the latter (NE, SE, SW, and NW). The
Number of Remains of each of the 8 quadrants was counted to discover the highest concentrations
of bone remains inside each structure. The number of features with bone remains, the Number of
Remains in each feature and the species present in them were listed. Comparisons of the percen-

tages of the round and oval structures could be made. The statistical method of 2 was used to check
the results.

A study was conducted on the habitat of Tanki Flip species and Families which were hunted
or fished. This study allows an estimation of the utilization of the environment. It allows also an
understanding of the different biotopes, ecosystems and ecological areas, exploited by the Tanki
Flip inhabitants. The selection of the habitats made by these people or preferences can be seen.
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The? method again was used to check this. Contact with mainland or other islands could be detec-

ted. Another study was conducted on the different hunting and fishing techniques.

RESULTS

Bones of 102 taxa were identified among the faunal remains excavated from the Tanki Flip
site (Table 1). Fourteen thousand two hundred and ten bones or bone fragments were collected and
4,922 were identified (Table 1). The hypothetical absolute Minimum Number of Individuals of the
excavated area is 318. The sea provided the greatest variety of animal species. The Fish bones are
the most frequent in the site, in term of Number of Remains, Number of Identified Specimens,
Minimal Number of Individuals and Number of Taxa (Table 2). Sea-turtles are also very well repre-
sented. Some terrestrial species from the interior of the island and from the mainland are also pre-
sent.

The people of the Caribbean area (even of the islands) have access to a relatively high diver-
sity of species. This study has also shown that some relatively rare species were not present in the
samples in recognizable form: there is a large number of unidentifiable bones (65 %). The size of the
samples is not large enough to off-set this effect. The percentage of unidentifiable remains found by
Wing and Brown (1979: 120) for Caribbean sites is 23, ranging from 3 to 51 %. This can be explai-
ned by the size of the sieves used (mostly 6 mm) in the Caribbean. The Tanki Flip 2.8 mm samples
(45 %) remain within this range.

The 2.0 mm ones, however, with 76.5 % of unidentifiable remains, yielded an extremely high
percentage of unidentified bones. The explanation is that the major part of the unidentifiable bones
is heavily fragmented. These are more numerous in the 2.0 mm screen samples than in the 2.8 mm
ones. Except the finer sifter, the finer laboratory procedures by wet sifting and sorting by micro-
scope (20 x magnification) are the background of the differences.

Few complete long bones of large species were found in the Tanki Flip site. In the case of sea-
turtles, few bones were recovered more or less complete. One was located in Str 5, in a small pot-
tery cache, that probably should be interpreted as a pottery/sea-turtle cache.

The Adequacy of the Samples

They show that the samples are representative for the site, in spite of the fact that we would
need more samples for a more complete representation of the rare animal species (Table 4 and 5).
Samples screened with 2.0 mm have higher Number of Remains (NR) percentages, but smaller
Minimum Number of Individuals (MNI) and Number of Identified Specimens (NISP) percentages.
The size of the 2.8 mm screened bones influences the results because the importance of some rare
species is inflated. The 2.0 mm screen samples are important because the smallest species and some
juvenile specimens only could be identified in them. The TF bone fragmentation is high as discus-
sed before (see «Osteichthyes» taxon in Table 2) and the Number of Identified Specimens (NISP)
and the Minimum Number of Individuals (MNI) yield slightly biased results.

The relationships between the Minimum Number of Individuals (MNI) and the Number of
Identified Specimens (NISP) (Tables 4 and 5) do show a straight line on the index of the NISP.
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The Order of Fish (Osteichthyes) is predominant (Tables 2 and 6): 69.2 % of the NISP total.
Reptiles are represented by 11.4 %; Vertebrates are represented by 7.6 %; Birds are represented by
4.9 %; Mammals are represented by 3.7 %; Invertebrates are represented by 2.8 %; and Batrachians
are represented by 0.3 %.

Table 7 shows the Number of Identified Specimens (NISP) frequency of each Fish Family.
The most common families are the Jacks (Carangidae) (16.7 %), Bonefishes (Albulidae) (13.7 %),
Leather jacket (Balistidae) (11.2 %), Grunts (Haemulidae) (10.3 %), Seabass (Serranidae) (9.1 %),
Needlefish (Belonidae) (8.2 %), and Tarpon (Elopidae) (5.1 %), which live in the coastal-to deeper
shallow-waters all around the island, particularly in lagoons and near coral reefs (FAO Sheets, 1978).
The Fish Order shows small variations between the different parts of the site, it is still predominant.
The representation of Fishes is similar in the round and the oval structures.

The Mammals are not very abundant. Small species of Rodents, like Rice Rat (Oryzomyini)
were found everywhere in the site. They represent 31.2 % of the Mammal remains. Moreover, 29.6
% of the remains are Microfauna (unidentified small species) and 25.4 % are unidentified
Mammals.

A foot bone (astragalus) of Deer (Odocoileus sp.) was found in a special open area in the NE
part of the site. This empty area is located between the oval structures 1 and 3 (see other Tanki Flip
papers in the Proceedings of the XVIth I.C.C.A.). Bones of Cat (Felis pardalis) were recovered near
Str. 11 and between Structures 8 and 7a. Remains of sheep or goat (Caprini) and pig (Suidae) were
found in the N part of the site, near a Colonial period water reservoir and other Colonial period
finds (see other Tanki Flip papers in the Proceedings of the XVIth .C.C.A.). The oval structures yiel-
ded somewhat less Mammal remains (3.4 %) than the round structures (3.6 %).

Within the Order of Birds, 61 % of the remains are large Sea Birds, 25 % are small birds
(Passeriformes) and 12.4 % are Pigeons (Colombidae) (Table 9). The round structures yielded more
remains of Birds than the oval structures: 5.8 % and 4.4 % respectively.

Within the Order of Reptiles, Sea Turtles (Cheloniidae), Lizards (Polychridae) and Iguanas
(Iguaniidae) are predominant (63.4 %, 18 % and 8.7 %) (Table 10). Bones of Freshwater Turtle
(Testudiniidae) were recovered in the west part of the structure 3. The oval structures gave more
remains of Reptiles than the round structures: 12.1 % against 7.1 %.

Within the Order of Invertebrates, the unidentified crab remains are the most important (49.3
%). One crab species, Coenobita clypeatus, is more represented (30 %) than an other, Calinectes sp. (15
%), or than the land crab (2.1 %) (Table 11). The urchin (Echinoid Family) is poorly represented (3.6
%). The remains of Invertebrates are more frequent in the round structures (11.3 %) than the oval
ones (7.2 %)._

The Order of Vertebrates, including all the unidentified Mammals and Reptiles, have a high
Number of Remains (NR) and Number of Identified Specimens (NISP), but no MNI-calculation
was done because of the problem of «double-MNI».

The frequency of each Order is different in the round and the oval structures (Table 8). The
spectrum of species within each Family is different. The number of remains (percentages) of each
species is different too. Moreover, the oval structures have higher Number of Remains and Number
of Identified Specimens than the round structures (8,148 Number of Remains and 2,452 Number of
Identified Specimens for the oval against 2,945 Number of Remains and 1,026 Number of Identified
Specimens for the round). The structures located outside the identified structures (counted like
«No-Str») represent 21.9 % of the absolute Number of Remains (that implies that ca 78.1 % of the
bones came from within the 15 structures. For the 2.8 mm samples it is 57.6 %); 29.3 % of the abso-
lute Number of Identified Specimens and 40.3 % of the hypothetical absolute Minimum Number of
Individuals of the excavated area (Table 1).
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A 2 test was necessary to evaluate the apparent differences in the composition of each cate-

gory of the bone remains. The Total Field sample was compared to the oval and round samples,
because of the importance of the «No-Str» samples.
Even if the Orders” percentages for each samples (Round, Oval and Total Field) seem diffe-

rent, the 2 tests indicate that the samples are not significantly different by their representation of

Orders. In spite of the fact that we see differences between oval and round structures, the 2
tests show that they are basically similar. This implies that there are no significant differences in the
bone collections of oval, round structures and the total site. (The number resulting from the Chi-
square test of the Round, Oval and Total Field samples is high (107.25), «which indicates a large dif-
ference between the observed and the expected frequencies, and so there would be significant evidence of asso-
ciation». The result of the Chi-square test between Round and Oval structures samples is 107.25.
Between Round and Total Field samples the result is 61.12, and between Oval and Total Field
samples, the result is 30.23. The table of percentages points of the Chi-square distribution gives 22.5
with 0.01% value for 6 degrees of freedom. The conclusion is that the table of percentage points of
the Chi-square distribution shows that the three samples, Round, Oval, and Total Field are not
significantly different, with a 0,01 % value for 6 degrees of freedom. Only the Oval and Total Field
samples have a small association, but they are not significantly different. The distribution number
should be higher than the results of the Chi-square tests in order to prove that the samples are signi-
ficantly different.)

The number of taxa, Minimum Number of Individuals, Number of Remains and Number of
Identified Specimens for the 2.0 mm samples are higher in Tanki Flip than for the 2.8 mm samples.
This shows clearly the importance of the 2.0 mm screen procedure in order not to loose essential
information.

There is a clear over-representation of the large bones in the 2.8 mm screen samples. The dif-
ferent procedures in sifting and sorting between 2.8 mm and 2.0 mm samples explains this pheno-
menon. Large bones are easier to sort with the eyes in the 2.8 mm screen than small bones. Small
fragments of small bones are seen and collected by the 2.0 mm screen sifting and by the binocular
sorting procedures, thus increasing the percentages of unidentifiable bones. Bones of Reptiles,
Mammals and Vertebrates are over-represented, and bones of Fishes, Batrachians and Invertebrates
are under-represented in the 2.8 mm in comparison with the 2.0 mm samples. Passer and
Colombidae (the largest Birds” bones) have a higher percentage in the 2.8 than in the 2.0 mm
samples, and Small Birds have a lower percentage in the 2.8 than the 2.0 mm.

In the round structures, samples Strll and Str7 have the highest Number of Remains,
Number of Identified Specimens, number of taxa, and Minimum Number of Individuals (Table 3).
In the 2.0 mm samples, the Str7-2mm and Str13-2mm have the highest Number of Remains,
Number of Identified Specimens, number of taxa and Minimum Number of Individuals. In the oval
structures, Str14 and Str5 have the highest Number of Remains, Number of Identified Specimens,
number of taxa and Minimum Number of Individuals. In the 2.0 mm samples, only the Str14-2mm
ones have high Number of Remains, Number of Identified Specimens, number of taxa and
Minimum Number of Individuals. In any case, the number of features here is not high.

In the round structures, Str2 and Str12 have the lowest Number of Remains, Number of
Identified Specimens, number of taxa and Minimum Number of Individuals. In the 2.0 mm
samples, the Str12-2mm and the Str6-2mm are the poorest. In the oval structures, the Str7a and Str4
have the poorest Number of Remains, Number of Identified Specimens, number of taxa and
Minimum Number of Individuals. In the 2.0 mm samples, the Str3-2mm and the Str4-2mm are the
poorest. In every case, the number of features is small.
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The Minimum Number of Individuals (MNI) shows the same variations between the
samples as Number of Identified Specimens, but the fragmentation’s biases are smaller (Table 3).



Minimum Number of Individuals of 2.0 mm are higher than 2.8 mm samples. The biases linked to
the differences in the procedures of sampling and screening (over-fragmentation and over-repre-
sentation of small taxa in 2.0 mm, or under-representation of rare species in 2.8 mm) are less impor-
tant. Even if the Minimum Number of Individuals preserve the differences between 2.0 and 2.8 mm
samples when the Number of Remains is too small, Minimum Number of Individuals is a good tool
for understanding whether the content of each sample is more or less the same as the others, or not.

In fact, the oval structures yielded the highest number of animal bones (Str14, Strl, Str10,
Str5, Str7A and Str3). Only Str4 is relatively poor. Yet, two round structures yielded a relatively high
Number of Remains: Str 11 and 7. The round structures Str 2, 6, 8, and 12 are the poorest.

On the overall distribution of bones in the structures, we can remark that the oval structures
have more bones than the round ones (Table 3). Burned bones are predominantly in 13 features
(that means, contain more than 10 burnt bones. Especially the features 94 and 3068 with an ashy
content and many burned bones probably were hearths. See other Tanki Flip papers in the XVIth
I.C.C.A. for more information): 6 are hearths and 7 are other features (possibly hearths that were
not recognized as such during the field work).

The structures were sectioned in eight 9oV quadrants: NW, NE, SE, SW, N, E, S and W. The
Number of Remains (NR) were counted for each quadrant. The highest percentages of the richest
and poorest quadrants of each structure are shown in Table 12 (See map of the structures in other
Tanki Flip papers in the XVIth I.C.C.A.).

Some structures appear to have opposite richest quadrants; they are «facing» each other:
Str5, Str6 and Str7A; Another group is Str8, Str9, and 12. Str3 and 14 have this to a lesser degree.

For example, the richer sector of Str8 is the South, the richer sector of Str12 is the North-West,
and the richer sector of the Str9 is the North-East. These three rich sectors are located in front of
each other. Could activity areas be common between two or three houses? Could these linked
houses be round and oval at the same period?

Habitat Assignment

The different species found in the site belong to four ecological areas: shallow waters, coral
reefs (or, the marine/shore environment), the interior of Aruba, and that of the mainland (the main-
land opposite Aruba has different climatic zones and vegetation types).

A xerophytic vegetation was present over most of Aruba and all around the village of Tanki
Flip (Cf.: Versteeg & Ruiz, 1995). The majority of Rodents, Batrachians and small Reptiles (Gekko
gekko, Ameiva sp., Iguana iguana, Lizard undetermined) are endemic and live in cactus shrubs, arid
vegetation at the present time, but were also living in the xerophytic forest of the interior of Aruba.
They are attracted by water, habitats, and trees near open areas (Conant & Collins, 1991: 84, 95). The
Tanki Flip village and its neighborhood offered all these conditions (see Chapter 2). They may have
been hunted by the inhabitants of the village or by children training for hunting (Versteeg, Pers.
Comm.).

The majority of the pigeons and doves belonging to the Family Colombidae of this island
(Zeinadura macroura and Zenaida auriculata): «Inhabits acacia and cactus scrub and other arid vegetation
(...).» According to Voous (1983: 142-143) Particularly during long dry periods (they) approach human
habitations and then feed on farm yards and in gardens (...). They are endemic to the island. They could
be hunted near the village, where the vegetation is very similar to this habitat assignment. The
taxon «Small Birds» includes endemic and migrant species.
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We can not give a specific habitat assignment for such a large taxon. The taxon «Large Birds»
includes a majority of Sea Birds, which are present all around the island.

In the Shallow water category, different ecosystems which are located near the island exist.
Included in this category are: continental coastal sea, beaches, passes between islands, shallow
bays, estuaries, mangroves and lagoons. Twenty-two families of fish were identified in the samples
that inhabit these shallow waters. They can be caught near the island, for example Jacks
(Carangidae), Snappers (Lutjanidae) or Trigger fishes (Balistidae). Most of these families can be
caught in the surface waters, in surf line or in the intertidal region.

Some sharks, like Bull sharks (Carcharhinus leucas), Tiger shark (Galeocerdo cuvieri), Scalloped
Hammerhead (Sphyrna lewini), and Southern Stingray (Dasayatis americana) often approach close
inshore and enter in closed bays and estuaries. Bones of sharks and rays are relatively frequent in
Tanki Flip. In fact, these animals provide a high quantity of fat. Their skin is also very strong and
could be used for utilitarian purposes, or as a grater. A bead made of a shark vertebra (Sphyrna lewi-
ni) was found in Tanki Flip.

Some sharks, like Tiger shark (Galeocerdo cuvieri) and fishes (like Snappers) (Lutjanus sp) are
active at night, which may indicate that the inhabitants were (also) fishing at night using traps or
lines.

Sea-turtles come back to their birth beach in order to lay their eggs. At this period of the year,
itis easy to catch them near or on the beach. Because of their heavy weight, they were probably but-
chered on the beach and brought in parts to the village.

Invertebrates (like Sea-Crabs and Urchins) can be caught on the beaches or in the shallow
waters. Land crabs can be found far inland.

Coral reefs, which are present along the south coast of the island, provided an important
number of Fish, like Squirrel fishes (Holocentridae), Tile fishes (Malacanthidae), Grunts
(Haemulidae) or Parrot fishes (Scaridae). Some Coral Reef fishes are active at night (some Drums)
(Equetus sp.), which is another indication for possible fishing at night.

Colonial imported species: Sheep or goat and Pig (Caprini and Suidae) were identified in
features where colonial glass and ceramics were found. These species were introduced by
Europeans.

Tropical forest and rivers are absent on the island.

Deer (Cervidae), Cat (Felidae) and Freshwater Turtle (Testudiniidae) were probably impor-
ted from tropical forest areas of mainland. D. A. Hooijer remarks that remains of deer (Odocoileus
gymnotus subsp.) were found in prehistoric archaeological contexts in the Santa Cruz and Savaneta
sites on Aruba. They do not belong to the extant fauna of Aruba (Hooijer, 1960:154). So, the present finds
of bones of this mainland species in a Dabajuroid context is not the only one. Even the small-scale
excavations of the Sixties resulted in the find of these bones.

Deer, Cat and Freshwater Turtle were caught or imported by the Amerindians of Tanki Flip.
A hunting group may have traveled to the mainland to hunt, but they could also have imported
them by the mainland population. Our data are not conclusive on the organizational aspects of
trade, but we can express 3 hypotheses:

- The mainland groups brought these animals to Aruba and traded with the Tanki Flip groups.

- Inhabitants of Tanki Flip came to the mainland and traded with local groups. In order to veri-
fy these two hypotheses, investigations at mainland Dabajuroid sites have to be done.

- Tanki Flip groups went to the mainland forest to hunt and brought the game back to Aruba.

At Tanki Flip, only pieces of the bodies of Cat, Deer and Freshwater Turtle were found. The
opened area of the excavation is very large, but just few features yielded these taxa.
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The supposition that this game was butchered on the mainland and that only parts of the animals
(or only the bones) were brought to the site is probable.



At least, we can notify the presence of the Deer, Cat and Freshwater Turtle (Cervidae, Felidae
and Testudiniidae) in particular areas of the site. None of the bones of these «exotic» species were
found inside structures, but either in the eastern outer circle or in open areas.

Bones of Freshwater Turtle (Testudiniidae) were recovered in the western part of the struc-
ture 3 close to a special open area located in the north-eastern part of the site, where a foot bone
(Astragalus) of Deer (Odocoileus sp.) was found. This «empty area» is located between the oval
structures 1 and 3, did not contain any other bone remains. Bones of Cat (Felis pardalis) were reco-
vered near Str1l, and between structures 8 and 7a. The first and last areas are not the richest of the
excavated area, but Str1l yielded the highest number of shells and bones. The Special Open Area
located between the two structures of this area could be a «ceremonial area» (see other Tanki Flip
papers in the XVIth .C.C.A.).

Tables 17, 18 and 19 show that 65% of the remains of the oval structures belong to species
that live in shallow waters, estuaries and lagoons, against 42% in round structures. Twenty two %
of the remains from the oval structures belong to coral reefs and rocky bottoms, against 38.1% in
round structures. Twelve percent of the remains from oval structures belong to cactus shrubs and
arid vegetation against 19;7% in round structures. These apparent differences were analyzed with

2 tests (The Chi-square tests of the Round, Oval and Total Field samples result in a high num-
ber, «which indicates a large difference between the observed and the expected frequencies, and so
there would be significant evidence of association». The result of the Chi-square test between
Round and Oval structures samples is 87.54. Between Round and Total Field samples the result is
34.68, and between Oval and Total Field samples, the result is 24.70. The table of percentages points
of the Chi-square distribution gives 18.5 with 0.01% value for 4 degrees of freedom. The table of
percentage points of the Chi-square distribution shows that the three samples, Round, Oval, and
Total Field are not significantly different, with a 0,01 % value for 6 degrees of freedom. Only the
Oval and Total Field samples have a small association, but they are not significantly different. The
distribution number should be higher than the results of the Chi-square tests in order to prove that
the samples are significantly different. Even if the Habitat assignment percentages for each samples
(Round, Oval and Total Field) seems different, the Chi-square tests indicate that the samples are not
significantly different by their representation of Habitat assignment).

The results are that there is not a significant difference between those three sets of samples.
The hunting and fishing locations are similar in round, oval structures and in the total site, but
mark the specific find-locations of the exotic bones!

Fishing and hunting techniques

Different fishing strategies can be used to catch the fish species present in the Tanki Flip site:
Nets, Lines, Traps and Spears.

Nets: this category includes the bottom nets, gillnets, seines and trammel nets, beachnets and
castnets.

Lines: this category includes longlines, hook and lines, handlines and casting.

Traps: we did not make any sub-category in this category.

Spears: this category includes underwater catching and spears.

Most of the species present in the Tanki Flip site can be caught by nets, lines and traps. Net
and line fishing techniques can be used from boats as well as by wading. All species of fish present
in the site can be caught near the coast. All categories discussed above under «Line» and «Net» can
have been used.
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Different hunting strategies were used to catch the Mammals, Birds and Reptiles: Hunting,
Trapping and Trade.

Most of the Reptiles, Birds and small Mammals can be caught by Hunting and Trapping.
Turtles (Cheloniidae and Testudiniidae) and large Mammals (Cervidae and Felidae) can be hunted,
or trapped. An ambushing technique to catch sea-turtles on the beach could yield eggs and female
adult specimens in a relatively easy way to catch these large animals. The Colonial species, most
Rodents and Lizards are classified as Intrusive; they are considered «village visitors» that died or
were killed in the settlement.

These studies about habitat assignment and fishing techniques prove the importance of the
coastal sea in the subsistence economy of the Tanki Flip population. This population exploited the
environment near the site to a maximum extent: they did not need the off-shore area, and the limi-
ted number of juvenile specimens (we do not have measurements or counts for the Tanki Flip col-
lection on juvenile versus adult individuals. However, during the taxonomic identification it beca-
me evident that the percentage of juvenile specimens is limited) in the site do not suggest any over-
exploitation of any ecosystem used.

Modified bone

Four bones were modified by man: three polished points made with the inflated spines of
Jacks (Carangidae), and one bead made in a perforated vertebra of shark (Shyrna lewini). The poli-
shing of these points that can be seen by eyes (parallel grooves oriented in different directions)
reduced the thickness of the spine. Two of these points were broken in their central part, but one
was fossilized with this brake, because the patina in everywhere the same. The other one was fre-
shly broken. The length of the complete spine is about 55.3 mm and their diameters are around 6
mm with an average of 4.3 to 8.5 mm. One of the broken ones has traces of resin. These tools could
be hafted and used as points on longer tools. They can be used on soft materials, as meat, skin or
plants. They could also have been used as ornaments.

The central part of the vertebra was perforated with a pointed tool, which gave a regular
shape of the hole in both frontal and caudal view. Slight traces of this rotation can be seen with a
microscope. A patina covers all the faces of the vertebra and the hole. The diameter of the vertebra
is small (5.0 mm) and this could be a juvenile shark. This vertebra could be used as ornament or
pendant.

As the «exotic» bones, the vertebra was found in a open area, between the Str- 14, -13, -11
and -3.

CONCLUSIONS

The Tanki Flip 14.210 bones taught us that the fish remains were the most frequent within
this site. The Sea-Turtles were also well represented and caches were found. In spite of these two
frequent taxa, the faunal remains show a high diversity in the selection of the species (102 taxa). The
shallow waters and the coral reefs provided the most abundant species. Some mainland species
were also brought to this site.

The Tanki Flip faunal studies suggest that Dabajuroid farmers developed appropriate stra-
tegies to exploit the animal resources of this island. The role of marine resources in diet patterns has
been shown by the importance of Fish remains compared to the Reptiles, Birds and Mammals.

The study of the samples of Tanki Flip showed that in order to obtain more insight into the
diet of the inhabitants of the site more information is needed. One of the most important dietary
remains which could provide additional information is the shell assemblage.
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The study of differences between faunal samples from round versus oval structures yiel-



ded as result that there are no significant differences between these two groups. The study of the
richest/poorest quadrants of each structure (Number of Remains) gave significant results: they
are never the same, but, some structures have their richer quadrant opposite other. The round
and oval structures can not be opposed to each other in this study. The kitchen, eating and dum-
ping activities (= food preparation, consumption and deposition of the remains) could be com-
mon for two or three houses, which would mean that some round and some oval structures were
occupied at the same period. This result can not prove the second hypothesis, because the evolu-
tion of the constructions cannot be seen.

It appears that two or more periods of habitations have been at this site, because of overlap-
ping house structures, but on the basis of the analysis of the bones remains, we can not reconstruct
these periods.

Interesting patterns were found to exist in the 64 features that contained sea-turtle bones.
This has to be studied more in detail, by statistical methods.

Some imported Mammal and Reptile remains were found in the site. Deer, Cat and Freshwater
turtles were caught on the mainland or imported to Aruba. They too, were found in site locations
that suggest cache-activities by the inhabitants, as opposed to dumping activities
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Table 1. An overview of the Tanki Flip bone remains (NR = Number of Remains; NISP = Number Table 3. The Number of Remains (NR), Number of Identified Specimens (NISP), Minimum
of Identified Specimens; MNI = Minimum Number of Individuals). Number of Individuals (MNI) and Number of Taxa distributions of the bones over the 15 Tanki

Flip structures.
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SUIDI Sus scrofa domesticus 1 0,0% | LUTJANIDAE Lutjanus sp. 53 1,1%
CAPRINI 17 0,3% | HAEMULIDAE Haemulon sp. 120 2,4%
CERVIDI Odocoileus sp. 1 0,0% | HEAMULIDAE Conodon nobilis 1 0,0% . o i T T | T I
FELIDAE Felis pardalis 6 01% | HAEMULIDAE Haemulon album 13 0,3% E B A el ff__ e S .
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TESTUDINIDAE Freshwater Turtle 4 0,19 | KYPHOSIDIAE Kyphosus sp. 1 0,0%
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IGUANIDAE Iguana iguana 49 1,0% | SCARIDAE Scarus sp. 19 0,4%
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SCARIDAE Scarus coellurus 1 0,0%
BATRACHIANS SCARIDAE Sparisoma sp. 23 0,5%
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SCARIDAE Sparisoma viride 5 0,1%
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SPHYRAENIDAE 1 0,0%
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31,4% CARCHARHI- | SPHYRAENIDAE Sphyraena barracuda 73 1,5%
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CARCHARHINIDAE 21 04% | ACANTHURIDAE Acanthurus chirurgus 3 0,1%
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SPHYRNIDAE Sphryrna lewini 2 0,0% | BALISTIDAE Balistes vetula 119 2,4%
DASYATIDAE Dasyatis amaricana 10 0.2% | BALISTIDAE Melichtys niger 15 0,3%
MYLIOBATIDAE Aetobatis narinari 10 0,2% BALISTIDAE Xanthinchthys ringens 1 0,0%
ELOPIDAE Elops saurus 83 1,7%
Megalopidae Megalops atlanticus 2 0,0%
AIBULIDAE Albula vulpes 224 4,6% INVERTEBRATES .
CLUPEDIAE 15 0,3% |CRAB ' 69 L4%
BELONIDAE 3 0,1% CRAB Coe'noblta clypeatus 42 0,9 (%1
BELONIDAE Strongylura sp. 33 0,7% |CRAB Calinectes sp. 21 04%
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BELONIDAE Tylosurus crocodilus 87 1,8%
HOLOCENTRIDAE Holocentrus sp. 24 0,5% [102 4922
HOLOCENTRIDAE Holocentrus ascencionis 3 0,1%
HOLOCENTRIDAE Holocentrus rufus 1 0,0%
PERCIFORME 220 4,5%
SERRANIDAE 45 0,9%
SERRANIDAE Epinephelus sp. 73 1,5%

Table 2. NISP and percentages of the 102 taxa in the Tanki Flip site.
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Table 4. Relationship between the Minimum Number of Individuals (MNI) and the of Specimens in 2.8 mm and 2.0 mm samples of the Tanki Flip site. Each black diamond is
Number of Identified Specimens (NISP) in 2.8 mm and 2.0 mm samples of the one sample.

Tanki Flip site. Each black diamond is one sample.
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Invertebrate
2,8 % Vertebrates 7,6 %

Mammals 3,7 %

Birds 4,9 %

Reptiles 11,4 %

Batrachians 0,3 %

Fishes
69,2 %

Table 6. Percentages of frequency of each Order in the Tanki Flip
site (%NISP).

200

Table 7. Frequencies of the Fish Families of the Tanki Flip site (%NISP) (Total
NISP of Fish Family Taxon = 1836).
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Table 8. Frequency of each Order in the Tanki Flip structures (NISP).
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cf Zeinadura macroura
COLOMBIDAE

10,3 %

Pigeon & Doves
COLOMBIDAE
21 %

Small bird
PASSER
26,7 %
Sea Bird
PASSER
60,9 %

Table9. Frequencies of the Bird Families in the Tanki Flip site (%NISP).

Iguana Iguana

IGUANIDAE
Ameiva sp. 87 %
TEIIDAE
6,6 %
Gekko gekko
GEKKIDAE

1,6 %

Lizard unident. l

POLYCHRIDAE | Seaturtles
18.0% CHELONIDAE
\ 63,4%

Freshwater turtle
TESTUDINIDAE
0,7%

Table 10. Frequencies of the Reptile Families in the Tanki Flip site (%INISP).
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Table 12. Number of Remains and percentages of each quadrant of the Tanki Flip structures.
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Table 11. Frequencies of the Invertebrate Families in the Tanki Flip site (%NISP). 1 £
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COLONIAL TAXA
0,7 %

XEROPHYTIC VEGETATION

15,5 %
CORAL REEFS
29,4 % MAINLAND VEGETATION
0,4 %
SHALLOW WATER
55,1 %

Table 13. Frequencies of the different habitats of the Tanki Flip archaeological species (%NISP).

206



ACTES DU XVI °CONGRES INTERNATIONAL D’ARCHEOLOGIE DE
LA CARAIBE
PROCEEDING OF THE XVIth INTERNATIONAL CONGRESS FOR
CARIBBEAN ARCHAEOLOGY
ACTA DEL XVI° CONGRESO INTERNACIONAL DE ARQUEOLOGIA
DEL CARIBE

*kk*x

Conseil Régional de la Guadeloupe et Auditorium de la Ville de Basse
Terre

24 au 28 juillet 1995

*k*

BASSE TERRE, 1995



TABLE DES MATIERES

SYMPOSIUM IV - RAPPORTS ET ETUDES DE SITES ARCHEOLOGIQUES DANS LES
CARAIBES . REPORTS AND STUDIES OF ARCHEOLOGICAL SITES IN THE CARIBBEAN .
INFORMES Y ESTUDIOS DE SITIOS ARQUEOLOGICOS EN EL CARIBE.

Le site précolombien de la plage DIZAC au Diamant (Martinique)..........ccccccevviviicininniiiccinininnns p7
Nathalie VIDAL

Lalapidaria de Sorce, Vieques, y Tecla, Guyaanilla, Puerto Rico..........cccccocoeiininiiiiiiiiin, p17
Yvonne NARGANES STORDE

Trants Montserrat: The 1995 field SEAaSOM...........ccouiuriiiciiiiiiricic e p 27
David WATTERS & James PETERSEN

Pyrolastic, storm surge, and saladoid villager deposits: the archaeologycal and geological strati-
graphy of the Trants site, MONESEITAL.........coucuriiiciriiiriiciccic et p 40
James PETERSEN & Robert BARTONE, David WATTERS

Mangroves and root crops: The archaeobotanical record from En Bas Saline, Haiti...........ccccceuu... p 52
Lee NEWSOME
1994 E xcavations at the Aklis site Sandy point National wildlife refuge-Ste Croix...........cccccccuuue. p 67

Michael CINQUINO, Ph.D., Michele H. HAYWARD, Ph.D., and Inez REED HOFFMAN

Mammal remains from the late prehistoric sites on los Roques, Venezuela..............ccccoeeecuriniucunnce. p 83
Andrzejf ANTCZAK

Insights on the prehistoric Anthropomorphic figurines of los Roques, Venezuela......................... p 100
Magdalena ANTCZAK

Archéologie de sauvetage en Guyane francaise- Programme de Petit seau......................... pp 105 -125
“Présentation générale et phase de terrain.......... p 105

Stéphane VACHER
*Premiers résultats de I'étude céramologique.....p 115

Jérome BRIAND



*Résultats de I'étude lithique........p 125

Sylvie JEREMIE

Enterramentos humanos y ofrendas mortuorias en Punta Candelero............cccccoccuricininicinincunnnce p 135
Miguel RODRIGUEZ.

The Chican Ostionoid site of Kelbey’s Ridge2, Saba..........cccccicuriiiiiniicinicininiciceicscceeceenes p 146
Menno HOOGLAND

Two late prehistoric sites on la Désirade and les Saintes (Terre de Bas)........ccocoueveueveunneccrcreenencaee. p 156
Corine HOFFMAN

The natural environment of the Tanki Flip site: geological formations and geomorphology, surface

hydrology and Vegetation.............cccuiiuiiiiriiiciiiieiicsiic e p 168
Arminda RUIZ

The structure of Tanki flip- ATUDA.........cccoiuriiiiiiiiiiccc e p 171
Robert BARTONE

The fauna of the Tanki flip Sit€- ATUDA.........ccciuiuiiiiiiiiicicc e p 180
Sandrine GROUARD

The prehistoric settlement Of TOTtOla.........ccccuiiiiiiiiiiiciiic s p 207
Peter DREWETT

SYMPOSIUM V - APPROCHES DES TECHNOLOGIES PREHISTORIQUES DANS LES
CARAIBES. APPROACHES TO PREHISTORIC TECHNOLOGIES IN THE CARIBBEAN.
ENFOQUES HACIA LAS TECHNOLOGIAS PREHISTORICAS EN EL CARIBE.

The Caraiacou hypothesis: bottomless stacked pots, a study in amerindian fresh water procure-

01 1S3 0L SO OO OO OO O OO p 217
Christopher SCHULTZ

Strombus Gigas : parts and their utilization for atefacts manufactur : a case study from the Tanky
FIp Site, ATUDA. ... p 229
Nathalie SERRAND

The stone marerial of Tanki FIip, ATUDa......c.ccceeueieiriiiieieieieeieeeeeeeeeeeeeeeee e p 241
Stephen ROSTAIN

Petrographic analysis of lithic material recovered from Hope Estate, St Martin and the potential for
indications of regional CONtACL...........ccooiiiiiiiii e p 251

Van TOOREN & Dr. Jay B. HAVISER
The provenance of flint in the Leeward Region, West INdies..........cocovvveririrririnnnnnnnrrseeeeeen. p 261
Sebastiaan KNIPPENBERG

Utilitarian sculpture : pictorial kinesics and dualism Dominican Republic Chican Ostionoid
PO Yo p 272

Peter G. ROE

Reassessing chronology : a ceramic analysis on Bequia...........ccoeieinicininicinicnnicrccececeenes p 292
Margaret BRADFORD
Lucayan ceramic design elements...........ccooeiiiiiiiiiiiiiiiiicc p300

John H. WINTER

Saladoid occupation at hillcrest, Bathseba, Barbados...........cccccooiiiiiiniiciiiiiniciicccce p 301
Mary Hill HARRIS and Peter DREWETT

The Indian creek period: a late saladoid manifestation on the island of Antigua.........c.ccceueeee. p 312
Birgit Faber MORSE and Irving ROUSE

The Mill reef period: a local developement on the island of Antigua.........ccceeeveeeveerererenenencnereneenc. p 322

Irving ROUSE and Birgit Faber MORSE

Les caractéristiques de la ceramique du site de Hope Estate, Ile de Saint Martin........................ p 333
Dominique BONNISSENT

Ethnotypologie: the basis for a new classification of carribean pottery............cccccoevecuriccueinicunenee p 345
Peter 0'B. HARRIS

Marine mammals and amerindian cultures of the lesser Antilles : An analysis of interaction and
CUSTOIMIS ..ttt ettt et ae bbb bbb s bbb s e be b et se b e b e bbb p 367

Lesley SUTTY



SYMPOSIUM VI - INTERACTION HUMAINE ET MOUVEMENT DE POPULATION DANS
LA CARAIBE.
HUMAN INTERACTION AND POPULATION MOVEMENT IN THE CARIBBEAN BASIN.
INTERACCION HUMANA Y MOVIMIENTO EN LA CUENCA DEL CARIBE.

Concentric circular village patterns in the Caribbean comparisons from Amazonia..................... p 379
Michael HECKENBERGER & James PETERSEN
Caribbean connection with the preceramic Yucatan...........cccccviiuiiiiciiiininicniniicecccceeenes p 391

Samuel WILSON

%%k



ACTES DU XVI °CONGRES INTERNATIONAL D’ARCHEOLOGIE DE
LA CARAIBE
PROCEEDINGS OF THE XVIth INTERNATIONAL CONGRESS FOR
CARIBBEAN ARCHAEOLOGY
ACTAS DEL XVI° CONGRESO INTERNACIONAL DE ARQUEOLOGIA
DEL CARIBE

*kk*x

Conseil Régional de la Guadeloupe et Auditorium de la Ville de Basse
Terre

24 au 28 juillet 1995

*k*

BASSE TERRE, 1995



EDITORIAL

L'édition des actes du XVI° Congres d’Archéologie de la caraibe était un événement trés attendu
par l'ensemble de la communauté des historiens et des archéologues .

Cette publication, en deux volumes, témoigne de la richesse du congres qui s’est déroulé a Basse
Terre en juillet 1995.

La qualité,la variété et le nombre des communications des chercheurs caractérisent cette publica-
tion ou chacun découvrira les toutes dernieres découvertes archéologiques réalisées dans la carai-
be.

Mais au dela de son aspect purement scientifique, cet ouvrage est un signe de reconnaissance des
peuples aujourd'hui disparus qui ont été les premiers occupants de 1’arc antillais.

Apres avoir inauguré, il y a prés de 15 ans, le musée Edgar Clerc, il m’est particulierement agréable
de publier ces actes du XVI° Congres International d’ Archéologie de la Caraibe.

Lucette Michaux Chevry
Sénateur- Maire de la Ville de Basse Terre
Président du Conseil Régional de la Guadeloupe
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