
HAL Id: hal-03526947
https://hal.science/hal-03526947

Submitted on 14 Jan 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Faunal remains associated with Late Saladoid and
Post-Saladoid occupations at Anse à la Gourde,

Guadeloupe, French West-Indies: preliminary results
Grouard Sandrine

To cite this version:
Grouard Sandrine. Faunal remains associated with Late Saladoid and Post-Saladoid occupations at
Anse à la Gourde, Guadeloupe, French West-Indies: preliminary results. Archaeofauna, International
Journal of archaeozoology, 2001, 10, pp.71-98. �hal-03526947�

https://hal.science/hal-03526947
https://hal.archives-ouvertes.fr


• 

ISSN - 1132-6891 

CHAEOEAUN_~-
INTERNATIONAL JOURNAL OF ARCHAEOZOOLOGY 

Vo\umen 10 Octubre 2001 

ISSN - 11 326891 



Il ÎNDICE / CONTENTS 

The importance of domestic mammals during the La Tène Period in Romania. Carmen Tar-

can & Luminifa Bejel1aru .................................................................. ........ ... ......... ............... . 

Des festins à l'entrée du temple? Sacrifices et consommation des animaux à l'époque géo-

métrique dans le sanctuaires d ' Apollon à Erétrie, Grèce. Isabelle Chenal- Velarde ........... . 

Les caractères ostéoscopiques chez les Mammifères actuels et fossiles. Histoire de la mètho-

de et apporta à la connaissance des populations. Cecile Callou ..... .. ......... ....... .......... ...... .. 

Falmal Remains Associated with Late Saladoïd and Post-Saladoïd Occupations at Anse à la 

Gourde, Guadeloupe, West Indies: Preliminary Results. Sandrine Couard ....................... . 

Los pingüinos como presas durante el Holoceno. Informaci6n biol6gica, f6sil y arqueol6gi-

ca para discutir su disponibilidad en el sur de Patagonia. Isabel Cruz .............................. . 

Aplicaci6n dei estudio de la cementocronologfa a materiales de los niveles magdalenienses 

de la Cova de Les Cendres y la Cova dei Parpa1l6: metodologfa y primeros resultados. M. 

Pérez Ripoll, M. P. Ibarra Eres & V. Villa verde Boni/la .................................. .. ................ . 

Micromammal Taphonomy in the Site of Ohalo II (19 Ky. , Jordan Valey). Miriam Belll1ake/; 

DClI1i Nadel & Eita/1 Tchemov ........................................................................ ................... .. 

Estimating Fish Size from Archaeological Bones within one Fami ly: a Detailed Look at three 

Species of Labridae. Foss Leach & Janet Davidson ......................................................... .. 

Ofrendas de peces asociadas a entierros deI Clasico-Epiclasico en Urichu , Michoacan, Méxi-

co. Ana Fabiola Cuzman, Oscar 1. Polaco & Helen P. Pollard ........................................ . 

Archaeozoology in Germany. Its Course of Development. Cornelia Becker & Norbert Benecke .... 

Archaeozoology in Greece: A Brief Historiography of the Science. Katerina Trantalidou ...... 

The Practice of Zooarchaeology: An Assessment from the International Literature, 1969-

7 - 23 

25 - 35 

37 - 70 

71 - 98 

99 - 112 

113 - 123 

125 - 135 

137-147 

149 - 162 

163 - 182 

183 - 199 

1998. Karen M. Mudar ......................................................................................................... 20 1 - 2 11 

Book Reviews ..... ........ ........ ...... ... .... .. ... .. .. .. .. .. ... .. .... ....... .. ... .. .... ... ..... ..... .... .. ...... .... .. ... ..... ... ..... 213 - 227 

Announcements ......... ................ ... .... ............. ..... ..... . .. .... . ....... ......... ........... ..... .... ... .... .... ... ... ..... 229 - 236 

Il 
" .;: 
c. 
( 

c 

\, 

. 1 



Archaeofauna 10 (200 1): 71-98 
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Saladoïd Occupations at Anse à la Gourde, Guadeloupe, West 
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(Received 2 Decell1ber 1999; accepted 9 May 2001) 

--ABSTRACT: The stuay of f11e1arge faunal assemblage recovered from the Saladoïd (400-600 
A.D.) and Troumassoïd (800- 1400 A.D.) occupation levels in a trench at the site of Anse à la 
Gourde, Guadeloupe, permitted an evaluation not only of the ri chness and diversity of the fau­
nal spectrum , but also of the ecosystems exploited and the techniques of capture, based on the 
taxonomic list and the size estimates for snappers (Lutjanidae), grunts (Haemu lidae), and 
parrotfi shes (Scaridae) . The large sample size also permitted a stati stical analys is of the data 
obtained from each archaeological layer. These analyses indicated significant changes in the 
ex ploitation of the animal resources through time. 

INTRODUCTION 

KEY WORDS: ZOOARCHA EOLOGY, GUADELOUPE, WEST INDIES , FISH, GRUNT, 
SNAPPER, PARROTFISH, HA EMULIDAE, LUTJANIDAE, SCARlDAE 

RESUM EN : La capas saladoïdes tardÎas (400 - 600 A.C.) y troumassoïdes (800 - 1 400 A.C.) 
deI sondeo rea li zado en el sitio Anse à la Gourde, Guadeloupe, permiti6 caracteri zar talllo el 
espectro de falilla (gracias a los Îndices de riqueza y de diversidad), as Î como los ecosistemas 
ex plotados y las técnicas de captura utilizadas (gracias al conjunto faunÎstico especîfi co y a la 
talla de ciertos peces: Haemulidae, Lutjanidae y Scaridae) . La gran cantidad de lmesos permi­
ti6 también testar estadÎsticamente las informac iones obtenidas sobre cada capa arqueol6gica. 
Grac ias a estos analisis se pudo observar que ciertas mutaciones eran significativas. 

PALABRAS CLAVE: ARQUEOZOOLOGIA, GUADELOUPE, PEQUENAS ANTILLAS, 
PEZ, HAEMULIDA E, LUTJANIDAE, SCARIDAE 

RÉSUM É: Les couches saladoïdes tard ives (400 - 600 ap. J.-C.) et troumassoïdes (800 - 1400 
ap. J.-c.) d' un sondage du site l' Anse à la Gourde ont livré un abondant matériel faunique. 
L'étude de ces restes a permi s d' une part , de carac téri ser la richesse et la diversité du spectre de 
faune, et d'aut re part , de reconstituer les écosystèmes exploités et les techniques de capture (au 
travers de la li ste taxonomique et par l'estimation de la taille de trois familles de poissons: 
Haemulidae, Lutjanidae et Scaridae). La grande quantité d 'ossements a permi s d'étayer statis­
tiquement les informations obtenues sur chaque couche archéologique. Ces approches indiquent 
quelques va riations signincatives de l'exploitation des ressources animales dans le temps. 

MOTS CLEFS: ARCHEOZOOLOGIE, GUADELOUPE, PETITES ANTILLES, POISSON, 
GORETTE, v lvANEAU, PO ISSON-PERROQUET, HAEMULIDAE, 
LUTJAN IDA E, SCARIDAE 

The importance of marine resources in the pre­

Columbian Caribbean is suggested by the island 

environment anel substantiateel by several zooar­
chaeo logical studies (Wing, 1977, 1989, 1994, 

1995; Wing & Scuelder, 1983; eleFrance, 1988; 
Carlson , 1995; Keegan, 1997). Analyses of fatll1al 
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assembl ages from various sites in the Lesser Anti­
lles provide data on the subsistence patterns and on 
the environments that were exploiled by the pre­
Co lumbian Amerindians (Rouse, 1989a; Walters 
& Rouse, 1989; Watters, 1998). Guadeloupe is an 
island for which we have a small amount of data. 
The site of Anse à la Gourde in Grande-Terre pro­
vides a long chronological sequence with large 
refu se areas. Based on one refuse area, thi s zooar­
chaeolog ical sludy was undertaken to inves ti gate 
the nature of both marine and terrestri al ex ploita­
tion in a chronol ogical perspective (mo lluscs have 
been excl uded fro m thi s study) . The large faunal 
samples from successive levels of the s ite provide 
an understanding of the prehi storic economy, the 
prehisloric fi sheries and the long term effects of 
fishing on the natural resources. 

This article deals with the preliminary results 
from lhe material recovered during the 1997- 1998 
excavations. Although we are still in the process of 
studying the new data recovered during the 1999-
2000 excavations, the initial results confirm the 
main interpretations discussed here. 

MATERIAL AND METHODS 

Anse à la Gourde is one of the major village 
sites located along the eastern coast of Grande­
Terre in Guadeloupe (Figures 1,2) . It occupies 4.5 
hectares (Figure 3). The coastal strip is a refuse 
area and the remains of house posts, buri als and 
fireplaces are located inland from the shore. A 
trench through the large refu se area indicated a 
deeply stratified unit (Z64S93CO 1), corresponding 
to an Amerindian Ceramic period occupation from 
400 to 1400 A.D. (Rou se, 1989b, 1992, 1995; Del ­
puech et al. , 1997). This last unit was selected for 
analysis because it is very ri ch in weil preserved 
faunal remains (vertebrates, crabs, and urchins) 
and it covers ail the occupation periods. 

The trench measuring 1 x 1 square meter was 
excavated in 10 cm arbitrary levels. The material 
from thi s unit was water sieved through a 2.8 mm 
gauge screen. The stratigraphy revea ls nine suc­
cess ive occupations (Figure 4) . The analysis of the 
ceramics reveals that occupation levels III , IV, VI, 
IX, X, and XVIII are of the late Saladoïd period, 
ranging from 400 to 600 A.D. Occupation levels 
XX, XX I, XXIII, and XXIV are di fferent phases 
of the Troumassoïd period , ranging from 800 to 
1400 A.D . (Delpuech et al. , 1997). ln order to 

point out differences between samples, the data is 
grouped into five phases: Saladoïd 1 (S 1 = level s 
III, IV and VI) , Saladoïd 2 (S2 = IX, X, XVIII), 
Post-Saladoïd 1 (PS 1 = XX and XXI), Post-Sa la­
Miel 2 (PS2 = XXIII ), and Post-Saladoïd 3 (PS3 = 
XXIV). 

Spectrul11 of taxa 

The faunal remains were sOI·ted and identified 
to their lowest taxonomic levels using comparative 
collections at the following institutions: the Flori­
da Museum of Natural History in Gainesv ille; The 
Laboratoire d 'A natomie Comparée of the Muséum 
Na tional d 'Histoire Na turelle in Pari s; The Labo­
ratory of Zooarchaeology of the Centre de Recher­
ches Archéologiques in Valbonne; and the spec i­
mens collected by the author in 1997, which are 
now at the Service Régional de l 'Archéologie de 
Guadeloupe. 

The number of identified speci mens (NISP), 
the minimum number of individuals calculated by 
paired elements (MNI), and the weighl of the 
remains (in grams) were quantified for each taxon 
in each level. Each of these methods of quantifica­
tion has its own advantage (see Chaplin, 197 1; 
Ducos, 1975 ; Poplin , 1976a, 1976b, 1977; Gray­
son, 1984; Lyman , 1994) . Comparisons were 
made between samples using both NISP and MN!. 

An understanding of subsistence during anti ­
quit y, at least concerning the f1 esh meat portion of 
the di et, is based on the identifi ed taxa and their 
relative abundances in each perioc!. One dietary 
aspect is diversity, which can be measured by ca l­
culating the taxonomic richness, according to the 
size of samples. In order to check the re liability of 
samples in relati on to their size, a rarefacti on curve 
was constructed by plotting MNI on the x ax is and 
the number of taxa (S) on the y ax is. Richness was 
also estimated by applying the Margaleff index 
(dl) ( 1958, cited by Bobrowski & Ball , 1989) to 
the samples from each leve l. Thi s index was ca l­
culated using the formula dl = (S- I )/(LogcN) 
where S is the number of species and N is the total 
NISP for each level. Di versity and homogeneity 
were estimated using the Simpson Reciproc ity 
index (H ' ), calcu lated using the formula H' = 
lŒpi2 , where pi = ni/N, ni = NISP per taxon , and 
N = total NISP fo r the sample (Grayson, 1984) . In 
order to evaluate the differences between the sam­
pIes, Chi2 sq uare tests of NISP across species were 
carried out (the MNI of some species was too 
small to be used in a Chi2 test). 
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Body size reconstruction 

The sizes of fi sh From archaeo log ical sites illu s­
trate both the different ecosystems where the ani ­
mai s were probabl y caught, as weil as the techni ­
ques used to catch them. There are many ways of 
estimating body size (li ve weight or standard 
length) based upon different measurements of 
fresh fi sh skeletal parts (Casteel, 1974, 1978; 
Desse, Desse-Berset & Rocheteau, 1987, 1989 , 
1996; Wheeler & Jones, 1989 ; Leach & Boocock, 
1993, 1995; Béarez, 1995; Leach et al. , 1 996a, 
1 996b, 1 996c). For some Caribbean taxa, body 
weights are es timated using the first vertebrae 
width or otolith length (Reitz & Cordier, 1983; 
Adams , 1985; Reitz et al., 1987; Re itz & Wing, 
1999). Correlations between the body weight or 
length and otolith length or vertebral width did not 
seem to provide accurate es timates of weight for 
some taxa in thi s study (correlation coeffic ients 
were too small ). As a result , various regression 
lines were fitted and equations were ca lcul ated fo r 
the different skeletal parts o f the most common 
taxa from the sampi es, i.e., grunts (Haemulidae), 
snappers (Lutjanidae) and parrot-fishes (Scaridae). 
The comparative specimens used in producing the 
equations belong to the Greater and Lesser Anti­
lles, and F lorida. T he " Ieast squares method" was 
applied to determine the metrical re lation ship bet­
ween li ve standard lengths and various measure­
ments of skull e lements (exa mples in Figure 5) . As 
illu strated by the example of the Sparisol11a stan­
dard length for a il the taxa and ske letal parts (Figu­
re 6), the standard error of the est imates was sma-
11e r for the power curve, than for the linear, the 
ex ponentia l, and the logarithmic curves. Conse­
quently, the power curve was chosen to est imate 
the length of the archaeolog ica l specimens. 

Equations were calcul ated at the level of spe­
c ies, genu s and family when correlations were sig­
nificant , as reco mmended by Desse & Desse-Ber­
set ( 1996a, 1996b) (exampl es at the level of genu s 
in Appendix 1). 

Before choosing measure ments for analys is, the 
random nature of the processes of destruction incli ­
cated by the di struibution of body parts was veri ­
fi ed for each samp le of unit Z93S64COI , as sug­
gested by Leach & Boocock ( 1994:73; 1995:27). 
Ail meas ureme nts are in millimetres and a il 
weights are in grams. Deta il s of the bas ic stati stics 
of these formulas will be publi shed elsewhere. 

RESULTS AND INTERPRETATIO NS 

The taphonomic study concluded that ail bones 
were d issociated and parti y broken, and that ail 
parts of the skeleton were present. T he majority of 
bones were well-preserved, a lthough some of them 
showed ev idence of eros ion possibly due to ex po­
sure to acidic conditions or weathering. None of 
the bones ex hibited evidence of cut marks, gnaw 
marks or burning. Because their bones were also 
di ssoc iated and broken, mammals such as dogs 
(Can is fa/J/iliaris), agouti s (Dasyprocta cf. lepori­
na), and rice rats (Oryzo myi ni ) were probably 
eaten, though no ev idence of butchery or cooking 
was present on the ir bones. These taxa are co m­
mon in Lesser Antillean sites and they were 
undoubted ly consumed (Wing, 1995; Wing & 
Wing, 1995). The animal bones regularl y thrown 
into a refuse area near the habitation during the 
occupations , were not di sturbed by animai s and 
survived the attacks From sand, sea, and weather 
e lements, etc . 

Rie/1I1ess, di versity and fa unal assemblage 

A tota l of 191 ,978 fragments were identified, at 
least by class, with 22,287 crab and sea urchin 
fragments, 27,864 fi shes, 1,4 14 reptiles, 273 birds, 
and 4 , 199 mammal remains. These represent a 
minimum of 3,842 individual s (MN I). A tota l of 
46 families (89 spec ies) of vertebrates, c rustacean, 
and sea urchins were identified (Table 1, Appendi x 
2). 

Crustaceans and sea urchins were represented 
by seven fa milies and 20 species (Table 1, Appen­
di x 2). The land crabs (Gecarc inidae) and the land 
hermit crabs (Coenobitidae) were the most abun­
dant. The fi shes be long to 26 famili es and 55 spe­
cies, of whi ch the doctor-fï shes (Acanthuridae), 
j acks (Carangidae), trigger-fishes (Ba listidae), and 
parrot-fi shes (Scaridae) were the most abundant. 
Among the reptiles, sea turtles (Chelon iidae) and 
iguanas (lguanidae) were the most Frequent taxa . 
Pigeons and doves (Co lumbidae) predominated 
among the birds. Ri ce rats (Cricetidae tribe Ory­
zomyini ) and agouti s (Dasy proctidae) were the 
IllOSt abundant mammals. 

From the bottolll to the top of the strati graphy, 
we observed a strong increase in the re lat ive abun­
dance of fi sh remains until th e late Saladêi id level 
(S2) , and a s li ght decline afte r the Post-Sa ladêiid 
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Y'" 49.404xo.m 

(' '''0.915 
r - 0.957 
p < O.OOl 

~ 
parisoma - 0 = 28 

/
. .. ... .. . 

• .+ • 

. .. 

lvfaxilla,meaaurc:ment3(mm) 

Scaridae - n "" 30 

Y" 49.311;xo.t:lM 

~-O. 847 
r - O,92 

p<O.OOI 

300 :ro 
1: ~ .. .. ... :. .. 
J ISO 

100 

'0 

.. 

Max:illa, measurement 3 (mm) 
10 

'1 _ S4.903xo.mo 

r'-0.86 
rr-O.93 
p < O.OOI 

12 14 

Examples of allomctric regrcss ions for the estimation of the Standard Length at the rank of species, genus and famil y From the sa me measurement. 
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Haemulon Lutjanus Sparisoma 
measuremenlS v= a x 

, 
" r <If SEr t p rncasuremenls Il'= a x b 

" , <If SE! t P measurement8 

prernaxilJa Ml y= 96.38 x 0.60:2 0.785 0.886 41 0.032 27.99 <0.01 premaxiJla Ml y= 89.884 x ll.9731 0.899 0.948 38 0.016 59.62 <0.01 prernaxilJa 

prernaxilJa ?VU y = 26.878 X Q, 'iJ9'!' 0.846 0.920 44 0.023 40.42 < 0.01 premaxilla M2 y= 25.391 x d"" 0.958 0.979 38 0.007 148.84 <0.01 premaxilla 

p- r-.O y = 62.165 x 0.7413 0.790 0.889 44 0.031 28.69 <0.01 p,emaxilla M3 Y = 33.388 X 1.ll40' 0.937 0.968 38 0.010 97.34 <0.01 prernaxilJa 

maxiJIa MI y= 83.642 x O,6~9 0.862 0.928 44 0.020 45.59 <0.01 ma'<ilJa Ml y= 92583 x 0.9136 0.831 0.911 38 0.027 34.07 <0.01 rnaxilla 

maxiJIa M2 y= 53.129 x 0.6143 0.847 0.920 44 0.023 40.80 <0.01 ma'<iI1a M2 y= 28.540 il: 1.06 ]6 0.964 0.982 38 0.006 172,00 < 0.01 maxiJIa 

maxiJIa M3 y= 61.996 x 0.608: 0.820 0.905 44 0.027 34.04 <0.01 maxilla M3 y= 33.308 x l.om 0.965 0.982 38 0.006 175.47 <0.01 maxiJIa 

dental)' MI y= 110.32 x MUS 0.725 0.851 44 0.041 20.97 <0.01 denlar)' Ml y = 1l0.690 , .... " 0.836 0.914 38 0.026 35.24 <0.01 denlar)' 

dental}' Ml y= 90.535 X o'J69' 0.786 0.886 44 0.032 28.02 <0.01 dental)' M2 y = 42.770 , .... , 0.931 0.965 38 0.011 87.91 <0.01 dontar)· 

articuJar Ml y= 84.159 x 0.6'" 0.796 0.892 41 0.030 29.66 <0.01 articular Ml y= 48.725 x o.9fI 0.910 0.954 38 0.014 67.04 <0.01 articular 

articular Ml y= 82.677 x O, i09l 0.805 0.897 44 0.029 31.15 <0.01 articular M2 y= 68.031 x o.m, 0.979 0.989 38 0.003 295.15 <0.01 articuJar 

quadrate MI y= 61.94 x o.n" 0.884 0.940 44 0.017 55.12 <0.01 quadrat, MI l'= 53.244 x o.!U<l9 0.961 0.98 37 0.006 157.39 <0.01 quad!atc 

quadrale Ml y= 113.59 X O.66l 0.764 0.874 44 0.035 25.10 <0.01 quadrale Ml y= 102.38 X Iln4J 0.892 0.944 37 0.017 54.51 <0.01 quadratc 

h)~l1lIlJldibula MI y= 27.776 x 0."13 0.844 0.919 44 0.023 39.89 <0.01 hyomandibula Ml y= 19.196 x o. 991i9 0.980 0.99 37 0.003 312.27 <0.01 hyomandibula 

parasphenoïd Ml y= 83.593 x Mm 0.697 0.835 43 0.045 18.48 <0.01 vomer MI y= 19.511 x I.ogs 0.966 0.983 37 0.005 178.92 <0.01 upper plwyngcal 

vomer MI y= 42.194 x o.~~ 0.853 0.924 44 0.022 42.64 <0.01 ololith Ml y= 65.601 x lm!U 0.496 0.704 19 0. 110 6.40 <0.01 upper plwyngcal 

neurocrane Ml y= 77.154 x n.no, 0.824 0.908 43 0.026 34.60 <0.01 otolith M2 y = 63.522 x d" " 0.666 0.816 19 0.073 11.21 < 0.01 upper phat;ngcal 

neurocrnne M2 y= 79.442 x Q.WH 0.891 0.944 43 0.016 57.81 <0.01 fusl vertebra MI y= 54.385 x 0.8106 0.946 0.972 36 0.009 109.98 <0.01 101V" pluuyngeal 

neurocrane Ml y= 50.383 x O.;ou 0.878 0.937 44 O.o!8 52.05 < 0.01 first'\;ertebra M2 y= 62.246 x um 0.931 0.965 36 0.01l 85.69 <0.01 lower phat;ngcal 

otoüth Ml y= 11.292 x L.26l1 0.745 0.863 43 0.038 22.70 < 0.01 1lrntvertebra M3 y= 68.514 x 0.836' 0.944 0.972 35 0.009 105.34 <0.01 low" plw}ngcal 

otolith Ml y= 24.258 x I.cm 0.536 0.732 43 0.069 10.57 <0.01 vertebra 2-20 MI l'= 57.034 x o.S;:l( 0.939 0.969 138 0.005 188.60 <0.01 cleithra 

firstvertebra Ml y= 15.298 x Mo'n 0.877 0.936 43 O.o!8 51.07 <0.01 ver1cbra2-20 Ml y= 58.126 X 0.840' 0.958 0.979 138 0.004 275.74 < 0.01 cleithra 

firstvertebra M2 y= 82.841 x c.,~ 0.877 0.936 43 0.018 51.03 <0.01 venebra 2-20 Ml y= 40.985 X 0..9348 0.937 0.968 138 0.005 181.21 <0.01 cleithra 

firstven:ebra M3 y= 86.005 x O.6:J! 0.762 0.873 41 0.036 24.06 <0.01 Total Length 1L l' = 0.7151 X J.(I18 0.993 0.997 38 0.001 913.43 <0.01 p""phonold 

vertebra 2-20 Ml y= 81.637 x 0.64:: 0.848 0.921 1590.012 77.04 <0.01 WeiAAt IV = 39.819 X 0.30%1 0.980 0.99 38 0.003 319.50 <0.01 parasphenoid 

","bra 2-20 Ml y= 11.712 x Mm 0.893 0.945 159 0.008 111.51 <0.01 o[olith 

verrcbra 2-20 M3 y= 51.767 X Ml 0.804 0.897 160 O.o!5 58.36 <0.01 olOlith 

Total Length 1L y= 1.4902 x Q,ma 0.930 0.964 44 0.010 93.72 <0.01 neurocrane 

WeîAAt W \'= 46.622 X 0.2112 0.922 0.960 44 0.012 83.49 <0.01 ncurocrane 

neurocrane 

p < 0.01 = significant correlation firslvenebra 

firstvenebra 

fus! vcrtebra 

vomer 

vert,bra2-20 

,,",bra 2-20 

ve",bra 2-20 

Total Length 

IVeiAAt 

APPENDIX 1 

Power eqllati ons caiclilated for estimations of Standard Length and basic slatistics. 

v= a , , 
" 

MI y= 80.028 x a.ml 0.542 

M2 y= 52.556 x 0.$36 0.780 

M3 y= 85.048 x o.~7 0.614 

M3 y= 82.179 x 0.8'34$ 0.717 

M4 y= 65.798 x O.7m 0.767 

M5 y= 49.312 x 0.81&6 0.850 

M3 y= 42.130 x O.6m 0.564 

M4 y = 39.874 X 0.6:11 0.721 

Ml y = 116.810 X 0,6:']2 0.753 

M4 y = 93.485 x 0."14 0.558 

M3 y= 79.341 X 0.80:1 0.543 

M4 y = 162.680 X (U~J 0.750 

Ml y= 25.650 x 0.90]9 0.841 

Ml y = 146.990 X 0.6.116 0.638 

Ml Y = 100.800 X o. 1O'!1' 0.761 

M3 y = 75.602 x 0.'9':1 0.661 

Ml y= 43.287 x M:" 0.689 

M2 y= 58.913 x 0.'176 0.544 

M3 y= 92.909 x Q.5m 0.685 

MI y:: 100.900 X 0.7104' 0.658 

Ml y= 54.042 x o.am 0.730 

M3 y = 121.000 x Mm 0.506 

M5 y= 47.986 x o.m 0.822 

M6 y= 31.814 x o.8:m 0.807 

MI y= 172.07 x nom 0.011 

M2 y= 262.98 x .(I.J661 0.049 

Ml y= 71.106 x 0.6'01 0.846 

M2 y= 77.119 x Mm 0.794 

M3 y= 57.032 X Q.1<l~ 0.81l 

Ml y= 61.016 x dm 0.877 

Ml y= 88.920 X o.m4 0.858 

M3 y= 97.697 x 0,6:66 0.771 

Ml y= 100.99 x O.'a9 0.549 

Ml y= 73.728 x o.nu 0.846 

?\f2 y= 70.706 x O,T'.J! 0.878 

Ml y= 38.503 x 0.9138 0.803 

1L l'= 1.185 X 0.9309 0.913 

IV y= 38.366 x 
,,~ 

0.883 

r <If SE, 

0.736 26 0.087 

0.883 26 0.042 

0.784 26 0.073 

0.847 26 0.053 

0.876 26 0.044 

0.92 26 0.029 

0.751 26 0.082 

0.849 26 0.053 

0.868 26 0.047 

0.747 26 0.084 

0.737 26 0.086 

0.866 26 0.047 

0.917 26 0.030 

0.798 26 0.068 

0.872 26 0.045 

0.813 26 0.064 

0.830 26 0.059 

0.737 26 0.086 

0.828 26 0.060 

0.811 21 0.066 

0.854 25 0.052 

0.7ll 25 0.095 

0.906 26 0.034 

0.898 26 0.036 

0.107 13 0.255 

0.222 13 0.245 

0.920 26 0.029 

0.891 26 0.039 

0.900 26 0.036 

0.936 24 0.024 

0.926 25 0.027 

0.878 21 0.048 

0.741 26 0.085 

0.920 88 0.016 

0.937 88 0.013 

0.896 88 0.021 

0.955 26 0,021 

0.940 26 0.022 

t 

8.50 

21.21 

10.76 

15.85 

19.90 

31.72 

9.11 

16.12 

18.62 

8.94 

8.53 

18.36 

30.6 

11.66 

19.31 

12.69 

14.10 

8.55 

13.91 

12.33 

16.44 

7.49 

26.89 

24.63 

0.42 

0.90 

31.51 

22.88 

25.15 

38.65 

33.90 

18.43 

8.69 

56.50 

73.12 

43.15 

57.84 

42.54 

P 
< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

<0.01 

< 0.01 

< 0.01 

< 0.01 

<0.01 

<0.01 

<0.01 

<0.01 

< 0.01 

< 0.01 

<0.01 

< 0.01 

<0.01 

< 0.01 

<0.01 

<0.01 

< 0.01 

<0.01 

<0.01 

> 0.10 

> 0.10 

<0.01 

<0.01 

< 0.01 

<0.01 

< 0.01 

< 0.01 

<0.01. 

< 0.01 

<0.01 

<0.01 

<0.01 

< 0.01 
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lnvertebrata 

Pisces 

Amphibia 
Reptilia 

Aves 

Marnmalia 

o 

FAUNAL REMAINS ASSOCIATED WITH LATE SALADOÏD AND rOSTS ALADOÏD ... 

Palinwi.dae 

Coenobitidae 

Portunidac 

Xanthidne 

Gecarcinidae 

Ocypodidne 

Echinoidea 

Carcharhinidne 

Dasyatidae 

Elopidne 

A lbulidae 

Muraeuidae 

Clupeidne 

Bclonidae 

Holocentridne 

Centropomidac 

Serra.rùdae 

Priacnnthidae 

Carnngidne 

Lutjanidac 

Haemulidae 

Spn.ridne 

Sciaenidae 

Kyphosidne 

Pomacanlhidae 

Sphyrenidne 

Labridnc 

Scnridae 

Acanthuridae 

Scombridae 

Balistidae 

Ostracüdac 

Diodontidae 

Anura 

Cheloniidae 

19uanidae 

Lacerti lia 

cf. Procellarudnc 

cf. Analidae 

cf. Laridne 

cf Colwnbidne 

cf. Mimidne 

Chiroptères 

Canidae 

Oryzomyine 

Dasyproctidne 

187 

9947 

33 

998 

5032 

27 

12.5 

367.8 

1.0 

88.2 

325.0 

1.2 

6063 165.6 

0," 22 81 " ,,! 

8 

12 

6 

23 

27 

2282 

759 

679 

69 

620 

1 

5467 

1334 

1915 

26 

62 

13 

41 

1 123 

2934 

6153 

406 

0 .6 

0.6 

0 .6 

1.0 

1.0 

12. 1 

24.0 

18.3 

5.1 

76.1 

o 
172.6 

95.0 

58.3 

3.7 

2.1 

0.2 

o 
1.7 

39.0 

279.4 

211.1 

54 .5 

3842 48.2 

24 0.5 

37 1.1 
8 ) ~1t' f 

2 

902 

388 

122 

15 

8 

246 

3 

1 

74 

34 

2798 

1293 

0 . 1 

125.5 

14.9 

1.5 

iJ" 0 

0.8 

0.6 

0.1 

5. 1 

o 

1.3 

3.3 

92.6 

75.4 

TABLE 1 

8 

1756 

2 

16 

573 

7 

52 

,'{\' J .. 

ilf4· . , .• 

2 

3 

2 

4 

3 

95 

26 

76 

5 

31 

204 

53 

200 

2 

II 

2 

1 

4 

41 

221 

297 

9 

50 

3 

1 

2 

8 

8 
, \1,2 

2 

1 

JO 

1 
·"1 ,. 

9 

2 

28 

6 

" t, 

0.8 

44.6 

0.2 

45 

22.6 

0 .1 

27.2 

. Ii" 

o 
o 
o 

0 .1 

0.1 

8.2 

2.7 

2.4 

0 .3 

2.2 

o 
19.6 

4.8 

6.9 

0.1 

0.2 

0 .1 

o 
0 .2 

4.0 

10.5 

22.1 

1.5 

13.8 

0 . 1 

0 . 1 

0 .2 

63.8 

27.4 

8.6 

55 

2 .9 

0.4 

90.1 

1.1 

1.8 

0 .8 

66.6 

30.8 

Nlsr, Weighl , MNI, and S b)' l'amil )' and class for Ihe lInit as a whole. 
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82 SANDR INE GROUARD 

Crustaces PaJinUTidae cf. Panlllin~ sp. 
C01IIlObÎt<J c lypeotll.f 

if. C allineC'lu sp. 

lobster 
hennit crab 
blue CT3b 
<:ornlçmb 
sea crab 
ses crab 
seacmh 

=crnb 
sen crah 

IRflgouste épineuse 
boccnard·11\ermitc h .. -rrcstre 
cmbe cancrorde hleu 
crabe comllien 

=, 
tCrTcsmal 
=f 

Cocnobitidae 
PortunÎdae 
Xanlhidtlc 

Gccsrcinidac: 

':f. C07pillillS c.:QrallimL'i 

sp.l 
sp. 2 
sp.3 
'P. 4 
"'p. 5 
cf. CurdisQntu. gllunlwrni great land cmb 

cml:X": de: mer 
crabe de RIel" 

crabe de nlCT 

crobc de m ...... 
crnbe de mu 
cl1l.bc l~tre 

,~f 

=f 
,=f 
,~f 

rod =, 
ICITeslriol 

cf. Gecarcinu:.: YUrico la b lack. blue or mounllün cmb crnbe t.cJTe:.tre terrestrin! 
<-7. Ge(.'on.:IIIlL'f l a(<t r a l i" b lack la:rId CTO.b cmbe terrestre ter ... :.. .. triaJ 

Ocypodjdae Ocypode quadrula sand cmb crobe b JW1C teJ'TeStriul 
Vell $p. 1 fidd lcr crnb cœbc: violoni'ih: te~ 

Uca.!.p. 2 fiddJer crob crabe: ~ ioloniste te.rre.strial 
Uca sp. 3 fidd ler crob crabe: violoni:itc tcrr~rrinl 

UÇD sp. 4 fidcUcr ("nlh c.m.he vjo lonisl~ ~trinJ 

[!., .• ~~~~_.~, f~,!d lw.; cmb ~'J:~~~vî~~~~ .;J 
&hinoidca Echinomctridae EchilJomelra $p. fQCk~boring urchin oursin lic-dc-vin reer 

Echinidae _ _ vW"j~ted \Mehin . oursin comlll~ reef 

'0 ""'. · ~$lW~~~~~~~'lW~""~~~_~I\P" 
Pisces Cnrchruhinidoo sharks requins reef 

Dw.-yatiduc 

Elopida.e 
Albulidae 
Murenjdae 

c f. Clupeidae 
Belonidne 

Holocentridm! 

Centropomidue 
SCJT81lid.oe 

Priacanlhidae 
CaxangÎdae 

Lu tjunidae 

Hacmulidae 

Sparidac 

Scmenidac 

Kyphos.îdae 
Pomacanthi~ 

Sphyraenidae 

u lbridae 

Scru-idae 

(.y: Dasyatî.'f an10riÇUlIU 

if. At?lcbalis IJurlnari 
Elaps SmflllJ 
A lhula vlllpe~· 

.. y: E,·lrnida c:atenaLu 
QymJ'Jolhorar sp. 
.. y: Engraulid ue, or cf. Atherinidue 
TylostlnJs crcx:tJdilus 
cf. Plal)'b.!lt.me argalus 
if Slrongiluf'"Q lim ucu 
cf. H OJex.·l1lJlTU"; $p. 

cf. Sargoc.lnlron sp. 
CelltrQP017IllS cf. ulldl1cimo.lis 
Epinephelinae 
c:f. Epineph.ûus sp. 
if. Epinephdu... .. adscencion Ü· 
,-y: C''Ph a loph olisfilll'a 
if. Priacan lhus cnJentalus 
Decapl<!nlS sp. 
CarwlXsp. 
CUTUlP;nlJxJr 
Car WD: lIippos 
Ltlljanussp. 
LtlifamlS bllocaneJIQ 

Lu~jcrllus purpurc1ll..., 

L'J!ÎOJ'lU· vivanus 
Oc)'unu ch ry.wr1l.r 

A"ü·oslrem,lS sp. 
Ha.:mll iou sp. 
if. Colon .",.'>· penna/ulala 
cf. CuJamus $p. 

cf. Archosarglls rhomboidalis 
if. EqUl1tU-"i a(.""IunilluUu 

c:f Eqll f'l IlS wnCOi!olatus 
EquoI' IS .vp. 
Kyphas/l.S sec/am..:: 
cf. Holo .. ·anlhus sp. 
Sphyru elJo barracuda 
Sphyroena $p. 

Bodionus nifllS 
HalidrO<!ro!$ !>p. 

Scanls:,p. 
Sparisoma $p. 

Spnrlsoma d"ysoptarum 
Sparisoma viride 
Sparisoma ul/rofrena/um 

$Quthem slingrny 
Spotled caglo rny 
mulets 
bonefi.sh 
dmm moroy 
momy 
lwrringlsardimif81lchovy 
houndfish 
kecloo rwedlrlflh 
Timucu needlefi:ili 
squirrelfish 
squirrclfish 
snook 
group'" 
",oupe< 
rock hÎnd 
coney 
glru;.seye 
mackerel scad 
j ack 
baT jack 
crevalle jack 
""",pc< 
blackIin snappcr 
I"oosruq:.per 
silksnnpper 
yellO'-vtaÎI snappcr 

gnmt 
pluma 

po"", 
:sen bl"CWll 

cubbyu 
jack.knife Il:sh 
d~ 

bennuda chub 
rock beouty 
grcat barwcuda 
:!;.Outhern scnnet 
spanish nUus 

parrotfish 
parrolfish 
redtaÎI parrotfish 
~lOplight parrotfish 
redbsnd parrotfish 

pMtenoguc amêricoine 
ange de mer 
m u lçt."i 
bmnmme 
muroène à. gueule pavée 
murene 
pisqueut! 
orphie de terre 
orphit! de canal 
oigujJIette timucu 
cardinal 
cardinal 
broch.::t de mer 
roéruu,. viciJJc 
nu:rou. viciUe 
waljwa 
tanche 
soleil batard 
couLirou de C3.rull 

cnrttngu~ rrllflche 
carangllc grasse 
vivaneau 
VJ\'WlC3U oreilles noires 
vivaneau I"OUgo 
viv3.nCU\l franc 
cotas 
lippu 
gorette 
daubcnet plumc 
g u eule ferrée 
rondcou des pâturag\'.:s 
monsieur l'sbbê 
monsÎeur l'abbé 
monsÎeur t'nbbe 
nb"Outi 
ange d es Cru:-aibes 
barracuda. 
bambokio 
capîtalne de ruche 

cü:e lle 
chat 
cluu 
perroquet queue rouge 

chat 
pes:roquet IÎ bandes rouges 

~tuBrinc 

estu arme 
cstunrino 
œ .. tuarine 

=f 

cstuarine 
cstunrine 
e:ortuarine 
e:o.-tuarine 
=f 

estunrinc 
,ccl" 
,~f 

=f 
,=f 
,eej. 
=f 
=f 
n~.~r 

=f 
,=f 
,ccl" 
I"ccf 

=f 
,=f 
,=f 
...,f 
cstunrlnc 
estuarine 
estUllTinc 
<!Stuarine 
estuarinc 
e:<rtua.rine 
=.f 
I"~f 

roof 
=f 
J"ecf 

=f 
=f 
,=f 
=' 
=f 
=f 
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cr. Mim.idae ~~~ ~~~'\~ 
Momnud ia Chiroptera bat chauve-souris terre.<itTÎa.l 

Canidae CaJJ;sflUniliaris dom~~c dog chien domestique lerrcstriol 
Oryzomyine MegaJomy.f cf. do!.Smarestii rice rot rut p ilori terrestrial 
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APPENDIX 2 

Fallnal spectrll l11 and ecosystel11s of the who le assemblage Z64S93CO 1. 
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level (PS 1) (Figure 7). Conversely, crustaceans 
and sea urchins showed a decrease between levels 
SI and S2, then a slight increase in level PS3. 
Mammals were most abundant in the la te Saladoïd 
level (S2) . Dogs were absent from the Saladoïd 
and the third Post-Saladoïd levels (Appendi x 3) . 
The NISP of agoutis increased progress ively from 
SI , but decreased between PS2 and PS3. Remains 
of rice rats increased between SI and S2, and bet­
ween PS land PS2, but decreased between S2 and 
PSI and between PS2 and PS3. Birds and reptiles 
were scat·ce throughout the levels. In conclusion, 
the global spectrum changed among the levels: 
mammals were abundant towards level S2 and 
weIl represented among levels PS 1 and PS2. Fish 
decreased, while crabs and urchi ns increased from 
level S2 until level PS3. It seems that each occu­
pation had a distinctive fatmal selection. 

The rarefaction curve (Figure 8) indicates that the 
sample from level SI was not lmge enough to refl ect 
species richness, nor to reflect the proportions of the 
rarest species. The samples from levels S2, PS 1, PS2 
and PS3 were close to the asymptote of this curve 
and included common as weIl as rare taxa. They 
were considered to be an adequate representation of 
the population being studied. The samples from 
levels SI , S2, and PS 1 included respectively 25, 53, 
and 72 taxa, but PS2 and PS3 contained 67 and 66 
taxa, although they are the largest samples. 

The richness index for the whole sequence was 
8.1 , but differences can be seen between levels in 
Figure 9. The ri chness for S2, PS2, and PS3 rea­
ched values between 5.9 and 6.8, while PS 1 had a 
hi gher index of 7.5. These results indicate that 
Saladoïd 2, Post-Salado·id 2 and 3 lacked of some 
of the rarer taxa present in the first Post-Saladoïd 
deposit. According to Grayson (1 984), the higher 
the value of the richness index, the ri cher the spec­
trum, thus the broader the ex ploitation of resour­
ces. Consequently, the inhabitants of Post-S ala­
doïd 1 had a broader exploitati on subsistence than 
those of Saladoïd 2, Post-Saladoïd 2, or 3. 

The diversity index for the whole sequence was 
11.3, but differences were also observed between 
levels. The S2 and PS 1 had high diversity indices 
(1 2.3 and 12.9 , respectively) , while PS2 and PS3 
had smaIl indices (11 .4 and 7.8 , respectively) 
(Figure 9). The diversity index represents the I1Llln­
ber of equaIly common species ; the higher the 
values, the more evenly di stributed the NISP is 
across species (Grayson , 1984: 160). Thus, the 
more the acquisition of the resources is diversified, 

the more equal the di stributi on between the sam­
pIes. A faunal sam pIe with both hi gh richness and 
diversity suggests a generalised subsistence (Leo­
nard & Jones, 1989). 

F igure 10 showing the 20 most abundant fami­
li es, based on NISP, iIlustrates thi s phenomenon. 
According to the decreasing relative frequencies, 
the most important taxa of the whole assemblage 
were land hennit crabs (Coenobitidae), doctor-fis­
hes (Acanthuridae) , sea urchins (Echin oidea) , 
jacks (Carangidae) , land crabs (Gecarcinidae), 
trigger-fi shes (Bali stidae) , parrot-fishes (Scari ­
dae) , and rice rats (Oryzomyini), anchovies (C lu­
peidae) and grunts (Hael11ulidae). The ri ce rats 
predominated in the la te Saladoïdl evel, with jacks, 
land hermit crabs, and land crabs. A terrestri al ani ­
mal (either a ri ce rat, a land hennit crab, or a land 
crab) appeared among the three most important 
taxa of each level. Sea urchins were among the 
three most important taxa of the most recent three 
levels. Fish, especiaIly jacks and doctor-fishes 
were abundant, jacks parti cul arl y in the earlier 
levels and doctor-fi shes in the later deposits. These 
Ii sts iIlustrate the natural importance of animaIs 
that are typicaIly fo und on land and in the sea 
around Grande-Terre. 

In conclusion , a strategy of selection based on a 
small number of dominant species was fo und in 
Post-Saladoïd 3. However, Post-Saladoïd 1 had 
both high richness and diversity indices , and its 
spectrum of taxa iIlustrated a generali sed subsis­
tence, with a large spectrum and equaIl y di stribu­
ted species. Saladoïd 2 was apparently impoveri s­
hed , but had a hi gh di versity index and its 
spectrum iIlustrated equally di stributed species. 
Post-Saladoïd 2 had a high richness index , but a 
low di versity index, and its spectrum illustrated a 
spec iali sati on with few taxa, but accompanied by a 
large qu antity of spec ies. 

COl11pari sons of the di stributions were underta­
ken in chronocultural stages, and stati sticall y tes­
ted pairwise (Chi2). Diffe rences between the 
assemblages were ail significant (Table 2). Hermit 
crabs, rice rats, urchins, jacks, and doctor-fi shes 
were the taxa that created the di ffe rences between 
levels S2, and PS l , PS2 and PS3. Land crabs, her­
mit crabs, rice rats, jacks, sea turtles, herrings, and 
tri gger-fishes created the differences between 
levels PS 1, PS2 and PS3 . Land crabs, herl11it crabs, 
rice rats, sea tlll"tles, and agoutis created the diffe­
rences between levels PS2 and PS3. Without those 
taxa, the differences between the levels would 
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Richness and diversil )' indices . and number of laxa b)' archaeo logical level. 

have been rendered insignificant. In concl usion, 
terres trial crabs and mammals, sea turtles and 
some ree f fishes (like doctor- fi shes, jacks or tri g­
gerfi shes) were not exp loited in the same propor­
tions th roughout each peri oc!. The Post-Saladoïd 3 
seems to have had a spec ialised economy, and alt­
hough Saladoïd 2, Post-Saladoïd 1 and 2 had gene­
rali sed economies , the inhabitants selected di1Te­
rent spec ies during each occupat ion. 

Fish sizes 

The results of the length es timates for fi sh are 
presented in Tab le 3 and Figure Il. Deta il s o f the 
basic statistics of the 3,95 1 measurements wi ll be 
presented the author 's PhD di ssertat ion. 

According to the Agostino tes t (Chenork ian, 
1996), none of the s ize c lass di stributions of grunts 
(Haem ulidae) were normal (Table 4). Most indivi­
duals were between 120 and 160 mm long and few 
small indi vidual s gave a s li ght skew toward the 
small s lze c lasses (Figure Il ). The smallest indivi -

dual was 52 mm, and the largest was 3 17 mm 
length (Table 3). The generalmean length was 147 
mm. However, the max imum, minimum andmean 
were slightl y different in each leve!. For example, 
maximal lengths varied between 25 1 mm (PS 1) 
and 3 17 mm (PS3); minimal lengths varied betwe­
en 52 mm (PS 1) and 73 mm (PS3); and mean 
lengths vary between 145 .7 mm (PS 1) and 148.9 
mm (PS3). However, shapes of the size class dis­
tributi ons of grunts seem generally s imil ar through 
time. 

The PS 1 and PS 2 size class d istributions of 
snappers (Lutj anidae) had normal di stributions 
(Tab le 4), while S I +S2 a nd PS3 did not have a 
normal di stribution , a lthough they rese mbled nor­
mal curves for s ize with a few large individuals 
giv ing the curve a sli ght skew toward the large size 
(Figure Il ). The sma lles t indi vidua l was 59 mm 
and the largest 824 mm long (Tab le 3). The mean 
was 207 mm long. Maximum lengths varied fro m 
40 1 mm (PS2) to 824 mm (PS3); minimal lengths 
varied from 59 mm (PS 1) to 82 mm (PS2); and 
mean lengths var ied from 20 1 mm (PS2) to 215 
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ChF tests 

df = 26 Post-Saladoïd 1 Post-Salad oïd 2 P o st-Saladoïd 3 Levels 

chi square value 1251.89 1856.73 3097.32 Saladoïd 2 
risk of error < 0 .001 < 0 .00 1 < 0 .001 

Oryzomyini Coenobitidae Coenobitidae 
Echinoidea Oryzomyin i Oryzomyini 

main contributions Acanthuridae Echinoid ea Echinoidea 
Coenobitidae Acanthuridae Carangidae 
Carangidae Carangidae Acanthuridae 

chi square valu e 784.12 1883 .67 P o st-Saladoïd 1 
risk of error < 0 .001 < 0 .001 

Coenobitidae Coenobitidae 
Carangid ae Gecarcinidae 

main cont ributions Cheloniidae Carangidae 
Balistidae Clupeidae 
Gecarcinidae Oryzomyini 

chi squ are value 1161.00 P o s t-Saladoïd 2 
risk of error < 0 .001 

Coenobitidae 
Gecarcinid ae 

main contribut ions Oryzomyini 
D asyproctid ae 
Cheloniidae 

TAB LE 2 

Chi2 va lues on the NISr by taxon , signiticance, and taxa providing the hi ghest contributions to the value. 

mm (PS3). The size class distributions of snappers 
slight ly changed through time. ln S I +S2 and PS3, 
most of individual s were between 150 and 275 mm 
long, while in PS 1 and PS2, most of individuals 
were between 125 and 250 mm long. 

Ai l of the size class distributi ons of parrot-fi s­
hes (Scaridae) formed a normal di stribution (Table 
4). The smalles t individual was 65 mm long and 
the larges t 567 mm (Tab le 3). The mean length 
was 2 18 mm. Maximum length varied from 463 
mm (PS 1) to 567 mm (S 1 +2); minimal lengths 
varied from 65 mm (PS 1) to 105 mm (S 1 +2); and 
mean lengths varied from 212 mm (S 1 +2) to 222 
mm (PS 1). The s ize class distributions of parrot­
fi shes also changed slightl y through time. Most 
individuals of SI +S2 were between 150 and 200 
mm long. Most ind ividuals of PS 1 were between 
200 and 250 mm long. PS2 showed re lati vely 
equal proportions in each s ize class between 125 
and 275 mm long, whi le PS3 resembled normal 
curves for size with a few large indi viduals. 

Most fi sh were intermedi ate in size. Few juve­
ni les and few large adults were caught, and a large 

quantity of individuals were of intermed iate s ize. 
Th is e ffect suggests a technique of selection of the 
intermedi ate sizes. The natural popu lations of 
grunts, snappers and parrot-fishes have hi gher 
mean values and Im'ger ranges than these archaeo­
logica l populations: the standard lengths of grunts 
from the reference collection of modern fish are 
between 130 and 267 mm, the snappers are be twe­
en 66 and 460 mm, and parrotfi shes are between 
135 mid 260 mm; thus the es timated lengths of 
archaeological fi sh beyond thi s range should be 
interpre ted with great caution . 

The pairwise Chi2 tes ts showed that the d iffe­
rences between samples were not signifi cant for 
grunts and parrot-fishes (Table 5). For snappers, 
signifi cant di ffe rences appeared between PS 1 and 
S2 and between PS2 and PS3 (Table 5). However, 
the di stribution of snappe rs during PS 1 and PS2 
were not s ignifi cantl y different. 

The sizes of the fi sh dicl not decrease nor incre­
ase through time, and if the curves are g loba lly 
homogeneous throughout the leve ls, selections 
must have been made on the size of the fishes 



Haemulon number of individuals mean maximum 
Natural popl/lation (Fisher, 1978) 198.00 171.42 
Reference collection 54 192.30 267.00 
Saladoïd 1 + 2 330 145.82 282.53 
Post-Saladoïd 1 519 145.70 251.34 
Post-Saladoïd 2 625 146.76 299.09 
Post-Saladoïd 3 431 148.91 317.51 
Total 1905 146.80 317.51 

Lutjanus number of individuals mean maximum 
Natural population (Fisher, 1978) 385.99 224.39 

Reference collection 47 264.17 460.00 
Saladoïd 1 + 2 155 209.87 544.74 
Post-Saladoïd 1 340 20530 562.05 
Post-Saladoïd 2 376 201.38 401.83 
Post-Saladoïd 3 278 215.42 824.12 
Total 1149 207.08 824.12 

Sparisoma number of individuals mean maximum 
Nall/ral popl/lation (Fisher, 1978) 47l.49 1628.49 

Reference collection 28 208.11 260.00 
Saladoïd 1 + 2 144 212.26 566.77 
Post-Saladoïd 1 252 222.00 463.92 
Post-Saladoïd 2 288 215 .87 489.55 

Post-Saladoïd 3 213 218.55 467.81 
Total 897 217.65 566.77 

TAB LE 3 

Basic stali stics of the eslimated standard length by arc haeo logical level fo r three fi sh taxa. 

minimum 
229.63 

130.00 
60.73 
52.62 
67.15 
73.27 
52.62 

minimum 
797. 01 
66.00 
78.59 
62.26 
82.03 
59.76 
59.76 

minimum 
231. 41 
135.00 
105.94 
6533 
104.61 
69.10 
65.33 

standard deviation 
14.32 

34.41 
30.78 
30.89 
30.03 
32.59 
31.01 

standard deviation 
73.65 

75.83 

64.51 
71.65 
57.55 
66.11 
65.20 

standard deviation 
157. 6 

35.32 
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6331 
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6638 
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Agostino tests ofNormality 
Ho = nOI1Dal distribution at the confidence level of 0.05 

1 uSiladOi(l----Ipost=Saladoïd 1 ~- Post-Saladoïd 2 Post-Saladoïd 3 

Statistic U 922434.00 2292547.09 3222772.55 1645544.81 
Statistic D 0,28 0.276 0,27 0,27 

Haemulon 
Statistic Q -4,23 -5.16 -6.13 -7.11 
N umber of Measurements 330 519 625 431 
Standard error 30,84 30.92 30.05 32.63 
Signification Ho rejected Ho rejected Ho rejected Ho rejected 

Statistic U 407977.55 2308092.51 2300570.19 1277765.85 
Statistic D 0.26 0.28 0.28 .25 

Lutjanus 
Statistic Q -7.84 -2.11 0.41 -17.79 
Number of Measurements 155 340 376 278 
Standard error 64.72 71.76 57.63 66.22 
Signification Ho rejected Ho accepted Ho accepted Ho rejected 

Statistic U 317631.24 1097306.83 1421151.24 827623.80 
Statistic D 0.26 0.27 0.27 0.27 

Sparisoma 
Statistic Q -8.78 -4.86 -7.73 -3.54 
N umber of Measurements 144 252 288 213 
Standard error 59.08 63.44 63.94 66.53 
Si~nification Ho re.iected Ho rejected Ho rejected Ho rejected 

TABLE 4 

Agostino test values and significance of the normality of the estimated length distributions. 
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Chi2 tests 

Baemulon 
df=8 Post-Saladoïd 1 Post-Saladoïd 2 Post-Saladoïd 3 Levels 

Chi square value 2.71 5.21 5.70 
risk of error, p 0.95 0.74 0.68 Saladoïd 
difference ns ns ns 
Chi square value 11.40 10.27 
risk of error, p 0.18 0.25 Post-Saladoïd 1 
difference ns ns 
Chi square value 8.46 
risk of error, p 0.39 Post-Saladoïd 2 
difference ns 

Le UlJanus 
df= 11 Post-Saladoïd 1 Post-Saladoïd 2 Post-Saladoïd 3 Levels 

Chi square value 18.12 16.89 8.95 
risk of error, p 0.08 0.11 0.63 Saladoïd 
difference ns ns ns 
Chi square value 20.99 25.59 
risk of error, p 0.03 0.007 Post-Saladoïd 1 
difference significant significant 
Chi square value 14.67 
risk of error, p 0.20 Post-Saladoïd 2 
difference ns 

S sparJsoma 
df= 10 Post-Saladoïd 1 Post-Saladoïd 2 Post-Saladoïd 3 Leve\s 

Chi square value 11.78 14.51 14.01 
risk of error, p 0.30 0.15 0.17 Saladoïd 
difference ns ns ns 
Chi square value 11.58 3.85 
risk of error, p 0.31 0.95 Post-Saladoïd 1 
difference ns ns 
Chi square value 10.24 
risk of error, p 0.42 Post-Saladoïd 2 
difference ns 

TABLE 5 

Chi 2 values on the estimatecl lengths and significance for the main fi sh taxa. 
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during the Sa ladoïd and the first two Post-Saladoïd 
levels. The absence of the smallest specimens 
could be linked to the use of pots, tramail s (large 
pots), nets, bottom traw ls, or hooks and lines, 
which are good techniques for selecting the big­
gest fi sh. Only the specimens in the las t Post-Sala­
doïd level resembled a normal curve, suggesti ng a 
selection over the natural range of the spec ies. The 
large range of size of the samples suggests the 
simultaneous use of diverse fishing techniques, 
with nets, pots, hooks andlines , spears, bows, poi­
sons, trawls, etc. This resul t corroborates our 
observation concerni ng the richness and di versity 
indices, that is, a generali sed subsistence during 
the last Post-Sa ladoïd occupation. 

Selected ecosystems andfishing techniques 

The reconstruction of the selected ecosystems 
have been based on the ecological preference of 
the species and the size profiles of the faunal sam­
pie (Appendi x 2) . 

The species represented on this site could ail 
have been procured From adj acent environments 
(Figure 12). Most of the fi sh are primarily reef 
fish, such as trunkfi sh, porcupinefi sh, doctor-fish, 
parrotfish, tri ggerfish, grunt , squirrelfi sh, and 
small grouper. Throughout the Post-Saladoïd 
leve ls (from PS 1 until PS3), there was a decline in 
the use of animais typi cally found on land, such as 
ri ce rats and agou tis. Moreover, beginn ing in the 
first Post-Saladoïd period , there was also a decre­
ase of the exploi tation of fish from the rocky subs­
trate in inshore water and a corresponding increa­
se in the use of coral reef species, particul arly 
doctor-fi shes, parrotfishes, and triggerfis hes. As 
suggested by the in significant number of small and 
juvenile fi shes , there was no overexplo itation of 
the natural ecosystems. 

The geological, geographic, edaphic, and cli ­
mati c characteri stics of the Grande-Terre area pro­
duce a mosaic of conditi ons which sustains a 
diverse animallife . In particul ar, the varied marine 
ecosystems are detennined by the nature of the 
lagoon, the island shelf, and the banks. The present 
location of the site is on a whi te-sand beach one 
kilometre long on the Atl antic Ocean. It is separa­
ted from the island of La Désirade by swift ocean 
currents. A coral barrier reef protects the lagoon, 
and the beach vegetation is xerophytic . A salt pond 
is located around La Pointe des Châteaux to the 

east and a mangrove Forest is situated in the 
Grand-Cul -c1 e-Sac Marin to the west. 

The fi shing techniques in use today in Guade­
loupe are adapted to the sea bo ttoms, period of the 
year, species and size of fi sh. Reef fish are caught 
From a sm ail boat with hoop nets, pots, or traps, 
duri ng the whole year, but especially From May to 
December, because of the ra in and hurricane sea­
son. Small fish and juveniles are caught with cast 
nets and lines From the beach in shallow waters, 
lagoons, or mangrove canals, where they are used 
to feeding and sheltering. For example, grunts less 
th an 122 mm long (standard length) are juveniles 
that hide in coral reefs during the day and feecl in 
the shallow waters near the shore, and on the sea­
grass beds at night (Wing, pers. comm.). The bot­
tom fish, su ch as large grouper or snapper, are 
caught with tramails ail year round , except From 
December to February, when the currents are unfa­
vorable. The permanent pelagic fis hes, such as 
anchovies, needlefish, houndfish, !ittle tuny, mac­
kerel scad, and barracuda, are caught during the 
whole year with surface hooks andlines, seines, or 
casting nets. The seasonal pelagic species, such as 
mackerel and tuna, are caught by dragnet fi shing 
from January to June in inshore waters, or in the 
swift currents flowing between Guadeloupe and 
La Désirade, from large boats (Aubin-Roy, 1968; 
Odum, 1971 ; Hurault , 1972; Wing, 1977, 1994; 
Bonni ol, 1979, 1981 ; Wing & Reitz, 1982; Béarez, 
1995). Although these fi shing techniques are 
employed today, they could have not been used by 
the pre-Columbian inhabitants of the Caribbean, 
because some of these techniques were introduced 
by Europeans, Afri cans or Asians (seines, cas t 
nets, tramails and pots). However, similar techni­
ques such as reed curta ins couid have been used. In 
fac t, Amerindians From French Guyana (Galibi s) 
used to close the es tuary with a reed curtains 
during high tide . When the tide ebbed, fishes and 
crabs that tried to reach the sea remained priso­
ners. At least, at the beginning of European colo­
nisation, Amerindi ans had a very high level of 
nav igation technology, using large pirogues to tra­
vel From the Guyanas to the Caribbean islands. 

Thus, one of the explanations for the diverse 
fauna is that the wide vari ety of ecosystems near 
the site were exploited and that numerous and 
diverse fishing techniques were probably used. 

CONCLUSIONS 

The archaeological faun al assemblage from 
Anse à la Gourde provided information about the 
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Selected ecosystems by archaeologicaI IeveI. 
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APPENDIX 3 
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animais that were used for food during the prehi s­
tori c occupation of the site. 

Although the sa me complex of common species 
appeared throughout the excavation of unit 
Z64S93COl , a shift in the predominant species was 
observed. Hennit crabs, rice rats, urchins, jacks, and 
doctor-fishes predominatde in the Saladoïd de po­
sits. Land crabs, hennit crabs, ri ce rats, jacks, sea 
turtles, herrings, and trigger-fi shes predominated in 
the Post-Saladoïd levels. An analysis of the remains 
did not indicate overexploitation of these animais 
but rather a shi ft toward a greater dependence upon 
marine resources during Post-Salado'id periods. 

ln general, grunts, snappers and parrotfi shes 
had adults lengths, with few small and large indi­
viduals. Selections must have been made on the 
size of fi sh during both Saladoïd levels and the 
first two Post-Saladoïd levels. Only the last Post­
Saladoïd level suggested a selection over the natu­
l'al range of the species . 

Based on the ecological context in which the 
species are usually found , it is c1ear that a great 
variety of different ecosystems was exploited. 
These included the tropical fo rests, dry lands, sand 
beaches, salt ponds, shallow inshore waters, rocky 
substrates, coral reefs, estuaries, mangroves, and 
pelagic waters. Catching animaIs from su ch varied 
habitats would naturally result in a diverse fatll1al 
assemblage. 

The fatll1a from unit Z64S93CO 1 as a whole is 
rich and diverse, particularly in the second Saladoïd 
and the fi rst Post-Saladoïd deposits. This suggests a 
more generalised subsistence during these periods. 
The second and third Post-Saladoïd periods were 
still rich, but less diversified. This suggests a more 
specialised subsistence economy, mainly during the 
Post-Saladoïd 3. The decrease in diversity could be 
linked to a less extensive use of the wider ecosys­
tems and a more intensive use of the immediate 
vicinity, namely coral reefs and the lagoon. 

The size characteristics, species characteri sti cs, 
and the natural environment of the encountered 
species suggest that a variety o f diffe rent techni­
ques were used to catch them. 
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