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ABSTRACT: The study of the large faunal assemblage recovered from the Salado"ld (400-600 
A.O.) and Troumasso"i"d (800- 1400 A.O.) occupation levels in a trench at the si te of Anse a la 
Go urdc, Guadcloupe, pennitted un evaluution not o nly of tho riohnecc und divercity of the fau 
nal spectrum, but a l o of the ecosystems exploited and the techniques of capture, based on the 
taxonomic li t and the s ize estimares for napper (Lutjanidae), grunts (Haemulidae) , and 
parrorfi he (Scaridae). The large sample size al o permitted a stati stical analysis of the data 
obtained from each archaeological !ayer. These ana ly e indicated s ig nificant changes in the 
exploi tation of the animal resources through time. 

KEY WOROS : ZOOARCHAEOLOGY, G UAOE LOUPE, WEST INDIES, FISH, GRUNT, 
SNAPPER, PARROTFISH, HAEMULIOA E, L UTJA lDAE, SCARIDA E 

RESUMEN: La capa salado"1"des tardías (400 - 600 A.C.) y troumasso"i"des (800 - 1 400 A.C.) 
de l 3ondeo realizado en e l sitio Ansc a Ju Gourdc, G uudolo upc, permitió curucte ri zur tanto e l 
espcctrn de fauna (grncia3 n 103 índices de riqueza y de diver::i idad), aoí como loe ooocictemac 
cxplotado3 y las técnicas de captura utili zadac (gruciac a l conjunto founíctico ecpecífico y a la 
talla de c iertos pece : Haemu lidae, Lutjanidae y Scaridae). La gran cantidad de huesos permi-
tió también testa r e tadísticamente las informaciones obtenidas sobre cada capa arqueológica. 
Gracia a e to análi i e pudo observar que cierta mutaciones eran s ignificativas. 

PALABRAS C LAVE: A RQUEOZOOLOGÍA. GUADELOUPE, PEQUE AS A TILLAS, 
PEZ. H AEM ULIDAE, LUTJA IDAE, SCARIDAE 

RÉS UM É: Le couc hes salado"i"des tardives (400 - 600 ap. J .-C.) et troumassoi"des (800 - 1400 
ap . J.-C.) d ' un sondage du ite I' Anse a la Gourde ont livré un abondant matérie l faun ique. 
L'étude de ce restes a pennis d ' une part, de caracté ri ser la richesse e t la divers ité du spectre de 
faune, et d 'autre part, de reconstituer les écosystemes explo ité et le techniques de capture (au 
travers de la liste taxonom ique et par l' estimation de la ta ille de trois familles de poissons: 
Haemulidae, Lutjanidae e t Scaridae). La g rande quantité d 'os e ments a permis d 'étaye r tatis-
tiquement les in formation obtenues sur chaque couche archéologique. Ces approche indiquent 
guc lqucs variation3 3ignificntive:.; de l' cKplo itation des rcssourcec unimaloc danc lo tcmpc. 

MOTS C LEFS: A RC HEOZOOLOGIE, GUADELO UPE, PETITES A TILLES, POISSO , 
GORETTE. VIVA EAU, POISSO - PERROQUET, HAEMULIDA E, 
LUT JA lDAE. SCARIDAE 

The importance of marine resource in the pre-
Columbian Caribbean is ugge ted by the i land 

environment and ub tanti ated by severa! zooar-
chaeological tudie (Wing, 1977, 1989, 1994, 
1995; Wing & Scudder, 1983; deFrance, 1988; 
Carlson, 1995; Keegan, 1997). Analy es of fauna! 
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assemblages from various site in the Les er Anti-
lles provide data on the subsistence patterns and o n 
the environments that were ex ploited by the pre-
Columbian Amerindians (Rouse, l 989a; Watters 
& Rouse, 1989; Watters, 1998). Guade loupe is an 
island for which we have a small amount of data. 
The site of Anse a la Gourde in Grande-Terre pro-
vides a lo ng chronological sequence with large 
refuse areas. Based on o ne refu e area, this zooar-
chaeological study was undertake n to investigate 
the nature of both marine and terrestrial exploita-
tio n in a chrono logical perspective (molluscs have 
been excluded from this study) . The large fauna! 
sample fro m successive leve! of the site provide 
an unde rstanding of the prehisto ric econo my, the 
prehistoric fisheries and the lo ng term effects of 
fi shing o n the natural resources. 

This article deals w ith the pre liminary results 
from the materi al recovered during the 1997-1998 
excavatio ns. Although we are till in the proce of 
studying the new data recovered during the 1999-
2000 excavatio ns, the ini tial results confirm the 
main interpre tations discussed here. 

M ATERIAL AND METHODS 

Anse a la Gourde is one of the major vill age 
sites located along the eastern coast of Grande-
Terre in Guadeloupe (Fig ures 1, 2). It occupies 4 .5 
hectare (Figure 3). The coasta l trip is a refuse 
area and the re mains of house posts, burials and 
fireplace are located inland fro m the shore. A 
trench through the large refuse area indicated a 
deeply tratified unit (Z64S93CO J ) , corresponding 
toan Ame rindian Ceramic period occupation from 
400 to 1400 A.D. (Rouse, 1989b, 1992, 1995; De.1 -
puech et al., 1997). This last unit was selected for 
analysi becau e it is very rich in well preserved 
faunal remains (vertebrates, crabs, and urchins) 
and it cover all the occupation periods. 

The tre nch measuring l x J quare meter wa 
excavated in 10 cm arbitrary leve! . T he materi al 
fro m thi s unit was water s ieved through a 2 .8 mm 
gauge screen. The stratigraphy revea) nine uc-
cessive occupations (Fig ure 4). The analysis of the 
ceramics reveals that occupati on levels 111, IV, VI, 
IX, X, and XVIII are of the late Sa lado'ld period, 
rang ing from 400 to 600 A.O. Occupation levels 
XX, XXI, XXIII, and XXIV are different phases 
of the Troumasso'ld period, ranging from 800 to 
l 400 A.D. (De lpuech et al., J 997). In order to 

po int out diffe re nces between samples, the data is 
grouped into fi ve phases: Sa lado'ld l (S 1 = levels 
111, IV and VJ), Salado'id 2 (S2 = IX, X, XVIII), 
Post-Salado'ld 1 (PS l = XX and XXI), Post-Sala-
do'id 2 (PS2 = XXIII), and Post-Salado'ld 3 (PS3 = 
XXIV). 

Spectrum of laxa 

The fauna! re mains were sorted and identified 
to their lowe t taxonornic leve! using comparative 
collections at the fo llowing institutions: the Flori-
da Museum of Natural History in Gainesville; The 
Laboratoire d'Anatomie Comparée of the Muséwn 
National d ' Histoire Naturelle in París; The Labo-
ratory of Zooarchaeology of the Centre de Recher-
ches A rchéologiques in Valbonne; and the speci-
mens collected by the author in 1997, which are 
now at the Service Régional de / 'Archéologie de 
Guadeloupe. 

The number of identified specimens ( ISP), 
the minimum number of individuals calculated by 
paired e le ments (MNI), and the weight of the 
remains (in grams) were quantified for each taxon 
in each leve!. Each of these methods of quantifica-
tion has its own advantage (see Chaplin, 197 1; 
Ducos, 1975; Poplin, 1976a, 1976b, J 977; Gray-
son, 1984 ; Lyman, 1994). Comparisons were 
made between samples using both NISP and MNI. 

An understanding of subsistence during anti-
quity, at least concerning the fl e h meat portion of 
the diet, is ba ed on the identified taxa and their 
relative abundances in each period . One die tary 
aspect is divers ity, which can be measured by cal-
c ulating the taxonomic richnes , according to the 
size of sample . In order to check the re liability of 
samples in relation to their size, a rarefaction c urve 
was constructed by plotting MNI on the x axis and 
the number of taxa (S) on the y ax is. Richness was 
also estimated by applying the Margaleff index 
(di) ( 1958, c ited by Bobrowski & Ball , 1989) to 
the sample from each level. T his index was cal-
culated u i ng the formula di = (S- 1 )/(LogeN) 
where S is the number of species and N is the tota l 
NISP for each leve!. Divers ity and homogene ity 
were estimated us ing the Simp on Reciprocity 
index (H '), calcu.l ated using the formul a H ' = 
l/I,pi2 , where pi = ni/N , ni = NISP per taxon, and 
N = total NIS P for the sample (Gray on, 1984). In 
order to evaluate the di fference between the sam-
ples, C hi2 square tests of NISP acros species were 
carried out (the MNI of sorne species was too 
small to be used in a C hi2 test). 
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Location of Anse a la Gourde in Guadeloupe. 
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Body siz.e reconstruction 

The izes of fish from archaeological ites illus-
trate both the differe nt eco y tem where the ani-
mals were probably caught, a well as the techni-
ques u ed to catch them. There are many ways of 
estimating body ize (live weight or standard 
length) ba ed upon different measurements of 
fresh fi sh ske letal parts (Casteel, 1974, 1978; 
Desse, Desse-Berset & Rocheteau, 1987, 1989, 
1996; Wheeler & Jones, 1989; Leach & Boocock, 
1993, 1995; Béarez, 1995; Leach et al., 1996a, 
1996b, 1996c). For sorne Caribbean taxa, body 
weight are estimated u ing the firs t vertebrae 
width or otolith length (Reitz & Cordier, 1983; 
Adams, 1985 ; Reitz et al., 1987; Reitz & Wing, 
1999). Correlations between the body weight or 
le ngth and otolith length or vertebral width did not 
see m to provide accurate estímate of weight for 
sorne taxa in thi s study (correlation coefficients 
were too mal!). As a result, variou regression 
lines were fitted and equation were calcula ted for 
the di ffe rent skeletal parts of the most common 
taxa from the samples, i.e., grunts (Haemulidae), 
snapper (Lutjanidae) and parrot-fi she (Scaridae). 
The comparative specimens used in producing the 
equations belong to the Greater and Lesser Anti-
lles, and Florida. The "leas t guares method" was 
applied to determine the metrical re lationship bet-
ween live standard lengths and variou measure-
ment of kull e lements (exampJes in F igure 5). As 
illustrated by the example of the Sparisoma stan-
dard length for a li the taxa and skeletal parts (Figu-
re 6), the standard error of the estimates was sma-
ller fo r the power curve, than for the linear, the 
exponential, and the logarithmic curve . Con e-
quently, the power curve was chosen to estimare 
the length of the archaeological speci mens. 

Equation were calculated at the leve! of pe-
cies, genus and famiJy when correlation were sig-
nificant, as recommended by De se & Desse-Ber-
et ( 1996a, 1996b) (exam ples at the level of genu 

in Appendi x 1 ). 
Before choos ing measure ments for analysis, the 

random nature of the processes of de tructio n indi-
cated by the distruibution of body parts was veri-
fied for each sample of unit Z93S64CO l , as sug-
gested by Leach & Boocock ( 1994:73; 1995 :27). 
Ali mea ureme nt are in millimetre and all 
weight are in gram . Detai l of the ba ic tati tic 
of these formul a will be published e lsewhere. 

RESULTS AND INTERPRETATIONS 

T he taphonomic study conc luded that a li bones 
were d issociated and partly broken, and that ali 
part of the skele ton were present. The majority of 
bones were well-preserved, a lthough sorne of them 
howed ev idence of ero ion po ibl y due to expo-

sure to acidic conditions or weathering. No ne of 
the bones exhibited evidence of cut marks, g naw 
marks or burning. Because their bo nes were also 
di sociated and broken, mamma ls such as dogs 
(Can is famil iaris), agoutis (Dasyprocta cf. lepori-
na), and rice rats (Oryzomyini) were probably 
eaten, though no evidence of butchery or cooki ng 
wa present on their bones. The e taxa are com-
mon in Lesser Antillean sites and they were 
undoubtedly consumed (Wing, 1995 ; Wing & 
Wing, 1995). The animal bone regularly thrown 
into a refu se area near the habitation during the 
occupations, were not di sturbed by animals and 
urvived the attacks from sand, ea, a nd weather 

e lements, etc. 

Richness, diversity andfauna/ assemhlage 

A total of 19 1,978 fragments were identified, at 
least by c lass, with 22,287 crab and sea urchin 
fragments, 27 ,864 fishes, 1,41 4 reptiles, 273 birds, 
and 4, 199 mammal remains. The e repre ent a 
minimum of 3,842 individuals (MNI). A total of 
46 fa milie (89 species) of vertebrares, cru tacean, 
and ea urchins were identified (Table 1, Appendix 
2). 

C rustaceans and sea urchins were represented 
by seven fa milies and 20 species (Table 1, Appen-
dix 2). The land crabs (Gecarc inidae) and the land 
hermi t crabs (Coenobitidae) were the most abun-
dant. The fishes belong to 26 fa mili es and 55 spe-
cies, of which the doctor-fishe (Acanthuridae), 
jack (Carangidae), trigger-fi he (Bali tidae), and 
parrot-fishes (Scaridae) were the most abundant. 
Among the reptiles, ea turtle (Cheloniidae) and 
iguanas (lguanidae) were the mo t frequent taxa. 
Pigeon and doves (Columbidae) predominated 
among the bi rds. Rice rats (Cricetidae tribe Ory-
zomyi ni) and agoutis (Dasyproctidae) were the 
mo t abundant mammals. 

From the bottom to the top of the trati graphy, 
we observed a strong increase in the relative abun-
dance of fi h rema.in unt il the late Saladoid leve] 
(S2), and a light decline after che Post-Salado id 



350 

300 

,..., 250 

! ! 200 

] 150 
] 
fil 100 

so 

o 
o 

450 

400 

350 

I 300 

~250 
~ 
1200 

~ 150 
fil 

100 

50 

o 
o 

( 

2 

2 4 

Linear 
Spariso- - a = 28 

4 6 

o 

8 
Maxillar, measurement 3 (mm) 

Exponentlal 
Spwoma - n = 28 

6 8 10 
Ma.xillar, measurement 3 (mm) 

y= 29.323x + 37.766 
~=0.828 
r=0.91 
df=26 
p<0.01 

SEr=0.033 

10 12 

Y = 85. 789e o.1 ~99x 

r2 = 0.83 
r=0.911 
df=26 
p <O.O! 

SEr=0.032 

350 

300 

,..., 250 

! 1200 
) 150 

fil 100 

50 

o 

350 

300 

,..., 250 

! J 200 

1150 

fil 100 

50 

o 2 

Logarltbmic 
Spwoma - n = 28 

o 

4 6 8 
Maxillar, measurement 3 (mm) 

Power 
Sparlsoma - n = 28 

o 

y= 159.02Ln(x)- 68.571 
r2 = 0.832 
r=0.912 
df=26 
p<0,01 

SEr=0.031 

10 12 

y = 49.3 12xo.1116 

r2 = 0.847 
r = 0.92 
df= 26 
p <0.01 

SEr=0.029 
O+-~~~~~~~~~~~~~~~~~~~~-

14 12 o 2 4 6 8 10 
Maxillar, measurement 3 (mm) 

14 12 

FIGURE 5 
Examples of the best-fit curves (for Sparisoma). 

-..l 
00 

(/) 
)> 
z o 
;u 

~ 
o 
;u o e 
)> 
;u o 



250 

225 

200 

1175 
~ 150 J 125 j 100 

75 

50 

25 

300 ' 

250 

loo 
Jso 
loo 

so 

o 

300' 

2SO ~ 

}ro 

f · 
"'100 

50 ~ 

Haemulonplumierl ·n • 16 410 Luljanus campechanus • n ~ 13 300 Sparlsoma chrysopterum • n - 11 

-~- ~ 
! J 

390 .. . lSO 

~ 
. 

370 

liso . roo 
1 330 J ISO . 
)310 

. . 
lioo . . . . . 

y • 48.916"'...., 290 y• 83.476xO.IUP y • 49.404xo.m 
r' . 0.884 r'•0.841 r'. 0.915 
r•0.94 so 

270 r•0.917 r• 0.9S7 
p <0.001 p <0.001 p < 0.001 

2SO o 
2 Qu.tdntc~ "'"'~ 2 (mm) 

5 
4 s s 6 6 7 7 o l 2 3 4 s 6 7 8 

6 7 Alticular,....,=rnent 2 (mm) Maxilla, rneuumnent 3 (mm) 

300 
! ! Huemu/on • n • 46 soo Lu(/anus • n = 40 Sparlsoma - o = 28 

-~- ~ ~ 
4SO . 2SO 

400 • . }oo r • 

j: Jso 
l oo 

. 
y• 61.94•."" loo 

y• 67 . .SOSxº.tite r1 • 0.884 50 
y .. 49.31 Zx°'ª"' 

r • 0.94 r'. 0.977 r' · o.m 
p < 0.001 100 r• 0.989 50 r • 0,92 

so p < 0.001 p<0.001 

o o 
1 2 3 4 5 6 7 o 1 2 3 4 s 6 7 8 9 o 1 2 3 4 5 6 7 8 9 

Quadnlte, rne&1UrerDC11t 2 (mm) Articular, meHuremcnt 2 (nun) Maxili>, m..,uremen! 3 (mm) 

-~-
Haemulidao- n • 54 

~ 
500 Lutjanidae - n = 4 7 400 Scaridae - n - 30 . ! J 
450 . 3SO (i 400 . . 300 

,...350 . . . I 250 Lo . 
1250 1200 . 
j200 ) 1so 

y • 63.873x1'1117 . y• S4.903xo.u~ 

"' 
r' . 0.827 "'150 y • 71.90Sx°JI011 r' · 0.86 100 
r • 0.909 r' . 0.883 rr • 0.93 
p < 0.001 100 r • 0.939 p <0.001 

p<0.001 50 
so 
o . 

~te, ...J..r..m.nr 2 (~) s 6 7 o 1 2 
o 2 ~ 6 8 10 12 " AJJ:u11r, mek..n.n(2 (mm) 6 7 8 9 MAXilla, meaouroment 3 lnun) 

FIGURE 6 
Examples of' allomelric regressions for the eslimation of the Standard Length at the rank of species, genus and family from the same measuremenl. 

;;:1 
e: z ¡:: 
;:o 
rn 
~ 
)> 
H z 
(./) 

)> 
(./) 
(./) o 
() -~ rn o 
~ 
:j 
:r: 
r 
~ 
tTI 
(./) 
)> 
r 
)> 
o o - = o 
)> z o 
"O o 
(./) 
-l 
(./) 
)> 
r 
)> 
o o - : o 

-.) 
\O 



Haemulon Lutjanus Sparisoma 
mnsurcmcnls ¡y= a X 

b r' r df SEr 1 D measurcments ',. = a X 
b r' r df SEr 1 D moasurcmentl 

premaxiDa MI y= 96.38 X 0.601! 0.785 0.886 44 0.032 27.99 <O.O! pmnaxilla MI y= 89.884 X Un! 0.899 0.948 38 0.016 59.62 <O.O! pmnaxilla 
pmna:a:na M2 y= 26.878 X Olll1 0.846 0.920 44 0.023 40.42 <O.O! premaxilla M2 y = 25.391 X 0'9el 0.958 0.979 38 0.007 148.84 <O.O! premaxi1la 
prcmaxilla M3 )' = 62.165 X oim 0.790 0.889 44 0.031 28.69 <0.01 prcmaxilla ~o y= 33.388 X I.040l 0.937 0.968 38 0.010 97.34 <O.O! premaxi1la 

ma'<ilJa MI y= 83.642 X Ul'9 0.862 0.928 44 0,020 45.59 <0.01 ma.'<ilJa MI y= 91583 X Ull6 0.831 0.911 38 0.027 34.07 <O.O! mlli1la 
maxslla M2 y= 53.729 X 06l4l 0.847 0.92-0 44 0.023 40.80 <O.O) fllArjJla M2 y= 28.540 X 1.0!16 0.964 0.982 38 0.006 172,00 <0.01 mlli1la 
maxilla M3 y = 61.996 X 060I: 0.82-0 0.90S 44 0.027 34.04 <O.O! ma:alla M3 )' = 33.308 X l.Oln 0.965 0.982 38 0.006 175.47 < 0.01 mlli1la 
denwy MI y = 110.32 X º'"' 0.725 O.SS! 44 0.041 20.97 <O.O! denta!)' MI )' = 110.690 X o.tl!l 0.836 0.914 38 0.026 35.24 <O.O! denlary 
denwy M2 )' = 90.535 X Ollil 0.786 0.886 44 0.032 28.02 <O.O! denwy M2 y= 42.770 X o l87 0.931 0.965 38 0.011 87.91 < 0.01 denlary 
articular MI y% 84.159 X Ul6' 0.796 0.892 44 0.030 29.66 <0.01 articular MI )' = 48.725 X oll 0.910 0.954 38 0.014 67.04 <0.01 ankular 
articular M2 y = 82.677 X OiMJ 0.805 0.897 44 0.029 31.15 <O.O! articular M2 y z 68.031 X Ollll 0.979 0.989 38 0.003 295.15 <0.01 anicular 
quadntc MI y= 61.94 X 0.1161 0.884 0.940 44 0.017 55.12 <0.01 quadrate MI y= 53.244 X o94't 0.961 0.98 37 0.006 157.39 <O.O! quadrato 
quadratc M2 y = l 13.S9 X º·"' 0.764 0.874 44 0.03S 2S.IO <O.O! quadrale M2 y= 102.38 X oWJ 0.892 0.944 37 0.017 54.51 <O.O! quadrato 
hyomandibula MI )' = 27.776 X U!ll 0.844 0.919 44 0.023 39.89 <O.Ol hyomandibula MI y = 19.196 X ot909 0.980 0.99 37 0.003 312.27 < 0.01 hyomandibula 
paraaphenofd MI )' = 83.593 X º"" 0.697 0.835 43 0.045 18.48 <O.O! vomer MI y= 19.511 X l.0'8 0.966 0.983 37 0.005 178.92 < 0.01 upper pharyngeal 
vomer MI )' = 42.194 X 0.'6l 0.853 0.924 44 0.022 42.64 <0.01 otolith MI y: 65.601 X O.JJ9-t 0.496 0.704 19 0.110 6.40 <O.O! uppcr pharyngeal 
neurocrane MI y= 77.754 X 01"'' 0.824 0.908 43 0.026 34.60 <O.O! otolith M2 yz 63.522 X "'°" 0.666 0.816 19 0.073 11.21 <O.O! upper pharyogeal 
ncur<><:ranc M2 y= 79.442 X OI03l 0.891 0.944 43 0.016 57.81 <0.01 fir&t venebra MI y= 54.385 X ""°' 0.946 0.972 36 0.009 109.98 <O.O! lower pharyngeal 
neur<><:rane M3 )' = 50.383 X 010ll 0.878 0.937 44 0.018 52.05 <O.O! 6n1ve11ebra M2 y= 62.246 X U7" 0.931 0.965 36 0.011 85.69 <0.01 lower phat)llgeal 
Ololith MI y= 11..?92 X llfü 0.745 0.863 43 0.038 22.70 <0.01 firsl \'Cltcbra lvD y= 68.514 X O.IJ6l 0.944 0.972 35 0.009 105.34 <O.O! lowcr phat)llgeal 
ololilh M2 )' = 24.258 X 1 ons 0.536 0.732 43 0.069 10.57 <0.01 verlcbra 2·20 MI y= 57.034 x un• 0.939 0.969 138 0.005 188.60 <0.01 cleilhra 
first verlcbra MI )' % 75.298 X ol03J 0.877 0.936 43 0.018 51.07 <0.01 verlcbra 2·20 M2 y= 58.126 X U •Ol 0.958 0.979 138 0.004 275. 74 < O.O! cleilhra 
finl l'Cr!Cbra M2 y= 82.841 X olt!'! 0.877 0.936 43 0.018 51.03 <O.O! ve11ebra 2·20 M3 )' = 40.985 X Ul6I 0.937 0.968 138 0.005 181.21 <O.O! cleilhra 
first VC!1Cbra M3 )' = 86.005 X o.¡zr. 0.762 0.873 41 0.036 24.06 <O.O! Total Lcngth TL y= 0.7151 X 1.0ll 0.993 0.997 38 0.001 913.43 <O.O! pampheno!d 
verlebra 2· 20 MI y = 81.637 X U"1 0.848 0.921 159 0.012 77.04 <O.O! Weiaht \V 1 v= 39.819 X GJon 0.980 0.99 38 0.003 319.50 < 0.01 pamphenoíd 
verlebra 2·20 M2 y = 77.712 x um 0.893 0.94S IS9 0.008 111.SI <O.O! oiolith 
''Crlcbra 2·20 M3 y= 51.767 x U1 0.804 0.897 160 0.015 58.36 <O.O! otolith 
Total Lcngth TL y= 1.4902 X o.arn 0.930 0.964 44 0.010 93.72 <0.01 ncur<>eranc 
WeiRhl \V , .. 46.622 X Ollll 0.922 0.960 44 0.012 83.49 <0.01 ncurocrane 

ncurocrane 
p < 0.01 = signific~t comlation firstwnebra 

fust vertebra 
firs1 ''Crlebra 
vomer 
''Crlcbra 2·20 
vcnebra 2·20 
'incbra 2·20 
Total Length 
Weiaht 

APPENDIX 1 
Power equations calculated for estimations of Standard Length and basic statistics. 

v= a X b r' 
MI y= 80.028 X •o6J 0.542 
M2 y = 52.556 X Oll6 0.780 
M3 y = 85.048 X •IOO 0.614 
M3 y= 82.179 X 0.11<1 0.717 
M4 y= 65.798 X ""'' 0. 767 
M5 y= 49.312 X OllU 0.850 
M3 y = 42.130 X O.!l9l 0.564 
M4 )' = 39.874 X O.IUI 0.721 
M3 y= 116.810 X 061ll 0.753 
M4 y= 93.485 X •T6T6 0.558 
M3 y= 79.341 X IU021 0.543 
M4 y= 162.680 X O.llO 0.750 
MI y = 25.650 X o.90lt 0.841 
MI y= 146.990 X 06116 0.638 
M2 y= 100.800 X º'°" 0.761 
M3 y = 75.602 X oltll 0.661 
MI y= 43.287 X 06ll1 0.689 
M2 y= 58.973 X rn'I 0.544 
M3 y = 92.909 X oUll 0.685 
MI y= 100.900 X 011'I 0.658 
M2 y= 54.042 X O.nll 0.730 
M3 y= 121.000 X Ull1 0.506 
M5 y= 47.986 X om 0.822 
M6 y= 31.814 X osrn 0.807 
MI y= tn.07 X "°"' 0.01 1 
M2 y= 262.98 X .. 3661 0.049 
MI y = 71.106 X O!lOI 0.846 
M2 y= 77.119 X Utll 0.794 
M3 y= 57.032 X UOJ6 0.811 
MI y= 61.016 X om 0.877 
M2 y= 88.920 X U!M 0.858 
M3 )' = 97.697 X O!l6' 0.771 
MI y= 100.99 X 

OJ8' 0.549 
MI y= 73.728 X • 7llt 0.846 
M2 y= 70.706 X om! 0.878 
M3 } = 38.503 X 0.9Jll 0.803 
TL y = 1.185 X 09109 0.913 
w v= 38.366 X Ol>I 0.883 

r df SEr 
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 25 0.066 
0.854 25 0.052 
0.711 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 
0.92ti 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.n 
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.SI 
22.88 
25.15 
38.65 
33.90 
18.43 
8.69 
56.50 
73.12 
43.15 
57.84 
42.54 

D 

< 0.01 
<O.O! 
<O.O! 
<O.O! 
<0.01 
<O.O! 
< O.O! 
< O.O! 
<O.O! 
<O.O! 
<O.O! 
<O.O! 
< O.O! 
<O.O! 
<O.O! 
<0.01 
<0.01 
<O.O! 
<0.01 
<O.O! 
<0.01 
<0.01 
<0.01 
<O.O! 
>0.10 
>0.10 
<O.O! 
<O.O! 
<0.01 
<O.O! 
<0.01 
<0.01 
<O.O! 
<O.O! 
<O.O! 
< O.O! 
<O.O! 
<O.O! 

00 o 

VJ 
)> 
z 
o 
~ 

m 
o 
Al o e 
)> 
Al o 



lnvertebrata 

Pis ces 

Amplúbia 
Reptilia 

A ves 

Mammalia 

FAU AL REMA! S ASSOCIATED W ITH LATE SALADO"iD A D POSTSALADOio .. . 

Palinuridae 
Coenobitidae 
Portunidae 
Xantb.idae 
Gecarcinidae 
Ocypodida.e 
Echinoidea 

Carcharbinidae 
Dasyatidae 
Elopidae 
Albulidae 
Muraenidae 
C lupeidae 
Belonidae 
Holocentridae 
Centropomidae 
Serranidae 
Priacanthidae 
Carangidae 
Lutjanidae 
Haemulidae 
Sparidae 
Sciaenidae 
Kyphosidae 
Pomacantb.idae 
Sphyrenidae 
Labridae 
Scaridae 
Acanthuridae 
Scombridae 
Balistidae 
Ostracüdae 
Diodontidae 

Anura 
Cbelooiidae 
Iguanidae 
Lacertilia 

cf. Procellariidae 
cf. Anatidae 
e( Laridae 
cf. Columbidae 
cf. Mimidae 

Cbiropreres 
Canidae 
Oryzomyine 

187 
9 947 

33 
998 

5 032 
27 

6 063 
2.12&7º 

8 
12 
6 

23 
27 

2 282 
759 
679 
69 

620 

5 467 
1 334 
1 915 

26 
62 
13 

l 
41 

123 
2 934 
6 153 

406 
3 842 

24 
37 

27864 

2 
902 
388 
122 

1 i4l4 

15 
8 

74 
34 

2 798 
1 293 

12 .5 
367.8 

1.0 
88.2 

325.0 
1.2 

165.6 
.3 . 

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 
2 11. l 

54.5 
48.2 

0.5 
1.1 

1106.8 

0 . 1 
125.5 

14.9 

0.8 
0 .6 
o. 1 

1.3 
3 .3 

92.6 

TA BLE 1 

8 
1 756 

2 
16 

573 

2 
3 
2 
4 
3 

95 
26 
76 

5 
31 

204 
53 

200 
2 

11 
2 
1 

4 
41 

22 1 
297 

9 
50 

3 

l 

2 
8 

2 

l 
10 

9 
2 

28 
6 

ISP. Weight, M 1, and S by fam ily and cla for the unit a a whole. 

0 .8 
44.6 
0.2 
4 .5 

22.6 
o. 1 

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.l 

l.5 
13.8 
0.1 
0 . 1 

0 .2 
63 .8 
27.4 

8 .6 

5 .5 
2 .9 
0.4 

90.1 

1.8 
0 .8 

66.6 
30.8 

1.3 
38.3 

0 . 1 
9 .2 

33.8 
0 . 1 

17.2 

o 
o 
o 

0 . 1 
0 . 1 
1.1 
2 .2 
1.7 
0 .5 
6 .9 

o 
15.6 

8 .6 
5 .3 
0 .3 
0 .2 

o 
o 

0. 1 
3.5 

25.3 
19. 1 

4 .9 
4 .4 

o 
0.1 

o 
88.4 
10.5 
l.l 

l 1.6 
9 .8 
l.2 

77. l 

0 .3 

0 .7 
1.9 

53.7 
43.7 

8 1 

0 .3 
72.7 

0 .1 
0 .7 

23.7 
0 .3 
2.2 

0 .2 
0 .2 
0.2 
0 .3 
0 .2 
7 .1 
1.9 
5 .6 
0.4 
2.3 
0 . 1 

15. I 
3 .9 

14.8 
0.2 
0 .8 
0 .2 

o 
0.3 
3 .0 

16.4 
22.0 

0 .7 
3 .7 
0 .2 
0 .2 

5.3 
10.5 
42. 1 
42. l 

13.3 
6.7 
6 .7 

66.6 
6 .7 

20.0 
4.5 

62.2 
13.3 
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C...ru:ltacca Pal inw-idae 
CocnobitidBC 
Portun.id&e 
Xan.thidac 

Ocypoclidac 

Bchinoi&..."11 Bchinomctridae 
Echinidac-

P isces 

Am 

Reptiles 

Aves 

M.emmalia 

Carch.nrhinidac 
Dasyetidac 

Elopidoc 
Albulidac 
MUTcn.idae 

cf. C lupoidae 
Belon.jdae 

Holoccn.tridae 

Ccntropomidoc 
Seannidoc 

Priacanthidae 
Camngidae 

Lutjwridae 

Haemulidae 

Sparidae 

Sciaenidae 

Kyph0$iclac 
Pomacan.thidae 
Sphyracnidsc 

Labridoe 

Scnr:idae 

Acanthuridae 
Scombridne 

Balistidae 
Ostcac.íjdue 
Oiodontidee 

ef. Proccl lariida.e 
c f . Anatida.e 
cf. Leridee 
Colwnbiclne 
cf. Mi.mida.e 

Number oftaxn 

cf. Panulirus sp. 
Coen obito c/y¡Hatu.s 
if C allinecUs sp. 
ef. Carpil/iu:!l c:orallinzu 
sp. 1 
sp. 2 
sp. 3 
sp. 4 
sp. 5 
<:f. Cardisoma guanluoni 
ef. ~carcinus ruricol.a 
<-:/: G11,•an:inu:t laterali.'$ 
Ocypode qua.drata 
Ucasp. l 
Uca_,p.. 2 
Ucasp. 3 
Uca~p. 4 
Uca . . 5 

Echinometra sp. 

t.:f.. Dasyari.Y aniericCD'la 
t;t: Aetobali.s narinari 
Elop . .¡ .taunu 
A lbul.a vulpes 
cf- Eduiida catennl:o 
GymnotJ1orax sp. 
c.f. Engraulidae~ or t.:f. Atherinidai! 
Tyl.osu rus crocodi.lus 
cf. Pla/ybe/ CSIU! cugalu.~ 
ef. s.trongiWro h·m ucu 
c.f. Holocwmzrus s:p. 
ef. Sargoozntron sp. 
e entroponru.s cf. to1decirna.Jts 
Epinephelinae 
ef. Epinephelus sp. 
ef. Epinepfflllu.s odscencionis 
cf. C eplJalopholisfi1lva 
ef. Priacanihu.s cruentaLw: 
Decaptenu sp. 
Caran:csp. 
Cara:nx nlber 
C aranx hippos 
Lu{jarrus 51'· 
Lu{jonus buocanella 
Lutjan:us prupureus 
Lu.tjanus viwlnus 
O cyurus chrysuru3 
Aniso st.rennts sp. 
Haenw/on sp. 
ef.. C alannlS pennatulata 
if Calan= sp. 
cf.. Archosar:gus rhomboidalis 
ef. Equetus acunri.naJ:us 
if. Eqwtus T.anc.wlatus 
Equatus $JJ. 
Kyphosu.s Si1tcla:l.rix 
cf.. Hoiacandtus sp. 
Sphyroena barracuda 
Sphyraena sp. 
Bodianus rufu.s 
Halic:h o.eres sp. 
Scarussp. 
Sparis.onia sp. 
Sparlsoma chrysopteru.m 
Spari.soma viride 
Sparisoma aurofrenatum 
Sparisoma 'TUbiprUrne 
AcanJhurus ~ 
Eurirynnu.• sp. 
Thunus cf. a'lba cares 
ef.. Balistes vetula 
if. Lactophrys sp. 
C l 1i.Jomycterus sp. 
Diodon . 'Strlx 

cf. C h clon ia mydas 
l gua.nasp. 
cf. Ameiva cineracea 
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lobstcr 
hcrmit crab 
bluc crab 
coral crab 
sea crab 
scacrab 
sea crab 
sea crab 
scacmb 
great land crab 
bleck. b lu.e or mountain c:rab 
block land cnib 
sand crab 
fiddleccm.b 
fiddJer c.rab 
fiddler ct:nb 
fidd.Jer crah 
fiddler Cl'ab 

rock-boring urchin. 
varj~cd urchin 

" •'' ;A' 

shruks 
southcrn stingrey 
spotted cugle rey 
m u lcts 
bon efish 
chainmonly 
mo:ray 
herrin,g/sardine/a:r'N:hovy 
houndfish 
kcclcd TUl<!dlfi.•h 
Timucu necdlefi!:lh 
!'iq_Uirrelfi.oili 
squirrcllfah 
snook 
¡¡rouper 
groupel' 
rock hind 
concy 
g)asseye 
mackcret sced 
jack 
bor jade 
creval.J e j ocle 
snapper 
bJack.fin snappc.r 
red snupper 
s illc snnppe.r 
yellowtail s napper 
marga.te 
grunt 
plumo 
porgy 
sea bream 
cubbyu 
jsckJcnjfo fis h 
drum 
bennuda chub 
rock bcttl.ffy 
great barracuda 
southcm sennet 
spen.i!Sh núu.s 

porrotfisll 
psrrotfish 
rcdt.ail perrotfish 
stoplig)>l psrro tfish 
rcdOOnd pwTO!f'W. 
ycllowtnil pam:>tfish 
dost.oriish 
linletu.ny 
yellowí m tunn 
qucen lriggerli.c;h 
s mooth trunkfish 
burrfish. 

jnefish 

sea turt.Je 
green turtlc 
West lndics iguana o r green iguana 
omcivn 

•hearwnter 
duk. t.eoJ 
gull 
davc 
tras her 

bal 
domcstic dog 
rice rnt 

out.i 

APPENDIX 2 

lango\.1$t.C 6pineuse 
bernard-l'hc::rmitc terrestre 
crabe cancrordc b lcu 
cm.be corallien 
cntbc de mcr 
cnilic d c mtt 
cmbe demer 
cmbedc nu..--r-
crabc dcmcr 
crabc: terrestre 
cmbe terrestre 
crobc terrestre 
ernbe bJanc 
crabc violoni<ttc 
crabc vio'Jonist.e 
crobo violoni.."ICC 
cmhc vi0Jonis1.o 
cnibc violon.isto 

oursin lio-do-vin 
oursjn commun 

requins 
.. 

postenaguc mnéricainc 
ange demer 
mulets 
bommme 
murCnc O gueu lo pavéc 
murble 
pisquette 
orphie de terTC 
orphfo de canal 
nigujJJette timucu 
cardinal 
eanlinal 
brochd de mer 
ruérou,. vic.ille 
mérou~ vici llc 
W""d..liwa 
tonehe 

coul.irou de cmwl 
eamngue 
caro.ngu" fnmche 
carnnguc g;ras:=:,.-e 
viva:ne:au 
v jvnoc:au oreiJJcs naires 
vivancau rouge 
viV1llleau frnnc 
colas 
l_ippu 
go...-eltc 
daubcnet. plWl1e 
gucule ferré.e 
rondeou des pút.uragcs 
monsicur l'abbé 
m onsjeur l'abbé 
monsi.t..-ur l'obbé 
agouti 
ango des Caro.fbes 
barracuda 
bmnbolcio 
c:apitainc de rocb.e 
gire lle 
chat 
chnt 
pc:rroquC'l queuc rouge: 
ehat 
pcrroquct ti b&ndcs mus= 
perroquet qucuc jaunc 
sur¡:jcn 
bonitc 
thon ailcsjaunes 
bourse blancho 
coffrc m out.on 
diodon 
d.iodon de roche 

~ou.ilJes 

. ' 

' ...... 

reef 
tccrostrial 
rcef 
rcef 
rcef 
rccf 
..... r 
rccf 
roer 
tmTestriat 
terrcstrial 
tierrc..~triu.l 

tc.rre:strial 
t.:n=lrial 
terrcstrial 
tcncsrrial 
tc:rrcstrinl 
tc:rrestrial 

rccf 
rcef 

.rcef 
estuarinc 
cstuarinc 
cstuarinc 
C!.1UaTÍne 
rccf 
reef 
cstuarine 
cstuorine 
estuariru> 
...warine 
ro.of 
rcef 
cstuarinc 
rcef 
rccf 
roer 
TCCf 

recf 
recf 
roef 
=f 
rcef' 
rccf 
rcef 
rccf 
red 
rcef 
rccf' 
recf 
estuarine 
cstuarinc 
e:stuarine 
cstuarine 
e:stuarinc 
=tuarine 
rcef 
r<ef 
reef 
rccf 
rcef 
rocf 
rcef 
rccf 
red" 
TCCÍ 
rccr 
recf 
rcef 
pelagie 
peJagic 
re<ef 
cstuarine 

t.o.rtue marine pehagic, tCJTCNtriaJ 
chélonée fntnche pelogi.c. temestrial 
iguanc des Petites AntiJJes ou iguane vcrt tcrTestriaJ 
o.meivc de Ouodclo tcrrcs.trinJ 

pulrm 
canard. saroclJc 
mouette 
tourtcrelle 

chien domestique 
mtpilori 
ngouti 

tcrrc:Strial 
t~al 

terrcstrial 
tcrrcstrinl 
uorrcstrial 

terrc:rJtrial 
lcrn:st.riaJ 

"'""""""! 
leITeslrilll 

Fauna! spectrum and ecosystems of the whole assemblage Z64S93CO 1. 
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FIGURE 7 
Fauna! classes by archaeological leve! (percentage of the NISP). 
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Ievel (PS l ) (Figure 7). Conversely, crustaceans 
and sea urchin howed a decrease between levels 
S 1 and S2, then a slight increase in level PS3. 
Marnrnals were most abundant in the late Salado"ld 
leve! (S2). Dogs were absent from the Salado.id 
and the third Post-Saladoi'd levels (Appendi x 3). 
The NISP of agoutis increased progress ively fro m 
Sl , but decreased between PS2 and PS3. Remains 
of rice rat i ncrea ed between S 1 and S2, and bet-
ween PS l and PS2, but decreased between S2 and 
PSI and between PS2 and PS3. Bird and reptiles 
were scarce throughout the levels. In conclusion, 
the global spectrum changed among the levels : 
marnmals were abundant towards level S2 and 
well represented among levels PS l and PS2. F ish 
decreased, while crabs and urchins increa ed from 
level S2 until Jevel PS3. It seems that each occu-
pation had a distinctive fauna! selection. 

The rarefaction curve (Figure 8) indicates that the 
sample from level S 1 was not large enough to reflect 
species ti chness, nor to refl ect the proportions of the 
rarest species. The samples from level S2, PS 1, PS2 
and PS3 were close to the asymptote of this curve 
and included common as well as rare taxa. They 
were considered to be an adequate representation of 
the population being studied. The amples from 
levels Sl , S2, and PSl 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 richness for S2, PS2, and PS3 rea-
ched values between 5.9 and 6.8, while PS J had a 
higher index of 7.5. These results indicare that 
Salado"ld 2, Post-Salado.id 2 and 3 lacked of orne 
of the rarer taxa present in the first Post-Saladoiºd 
deposit. Accordi ng to Grayson (1984), the higher 
the value of the richness index, the ri cher the spec-
trum, thus the broader the exploitation of resour-
ces. Consequently, the inhabitants of Post-Sala-
do.id 1 had a broader exploitation subsistence than 
those of Salado.id 2, Post-Saladoi·d 2, or 3. 

The diversity index for the whole sequence was 
11 .3, but differences were also observed between 
levels. T he S2 and PS l had high di ver ity indices 
(1 2.3 and l 2.9, re pecti vely), while PS2 and PS3 
had small indices (l 1.4 and 7.8, respecti vely) 
(Figure 9). The diversity index represents the num-
ber of equall y common species; the higher the 
values, the more evenly distri buted the NISP is 
across spec ies (Grayson, 1984 : J 60). Thus, the 
more the acqu isition of the resources is d iversifi ed , 

the more equal the di stribution between the am-
ples. A faunal ample with both high richness and 
diversity suggests a general ised subsistence (Leo-
nard & Jones, 1989). 

Figure 1 O showing the 20 most abundant fami-
lies, based on NISP, illustrates this phenomenon. 
According to the decreasing relat ive freque ncies, 
the most important taxa of the whole assemblage 
were land hermit crabs (Coenobitidae), doctor-fis-
hes (Acanthuridae), sea urchins (Echino idea), 
jac ks (Carangidae), land crabs (Gecarcinidae), 
trigger-fi shes (Balistidae), parrot-fi he (Scari -
dae), and rice rats (Oryzomyini), anchovies (Clu-
peidae) and grunts (Haemulidae) . The rice rats 
predominated in the late Saladoi"d level, with j acks, 
land hermi t crabs, and land crabs. A terrestrial ani-
mal (eithe r a rice rat, a land hermit 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, especially jacks and doctor-fishes 
were abundant, jacks particularly in the earlier 
levels and doctor-fishes in the later depos its. These 
li sts illustrate the natural importance of animals 
that are typically found on land and in the sea 
around Grande-Terre. 

In conc lusion, a strategy of selection based on a 
small number of dominant species was found in 
Post-Salado'i'd 3. However, Post-Salado.i'd l had 
both high richnes and diversity indices, and its 
spectrum of taxa illustrated a generali sed subsis-
tence, with a large spectrum and equally distribu-
ted specie . Salado"ld 2 was apparently impoveris-
hed, but had a high diversity index and its 
spectrum illu trated equally distributed species. 
Post-Salado"ld 2 had a high richness index, but a 
low diver ity index, and its spectrum illustrated a 
specialisation with few taxa, but accompanied by a 
large quantity of species. 

Compari sons of the di stributions were underta-
ken in chronocultu ral stages, and statistically tes-
ted pairwise (Chi2). Differences between the 
assemblages were ali significant (Table 2). He rmit 
crabs, rice rat , urchins, jacks, and doctor-fi hes 
were the taxa that created the differences between 
level S2, and PS 1, PS2 and PS3. Land crabs, her-
mit crabs, rice rats, j acks, sea turtles, he rri ngs, and 
tri gger- fi hes created the diffe rence between 
levels PS 1, PS2 and PS3. Land crabs, hermit crabs, 
rice rats, sea turtles, and agoutis created the d iffe-
rences between levels PS2 and PS3 . Wi thout those 
taxa, the d ifferences between the levels would 
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FIGURE 9 
Richness and diversity indices, and nurnber of taxa by archaeological leve!. 

have been rendered insignificant. In conclusio n, 
terrestrial crabs and mammals, sea turtles and 
sorne reef fishes (like doctor-fishes, j acks or trig-
gerfishes) were not exploited in the same propor-
tions throughout each period. The Post-Saladoi·d 3 
seems to have had a specialised economy, and alt-
hough Salado"id 2, Post-Salado"id l and 2 had gene-
ralised economies, the inhabitants selected diffe-
re nt species during each occupation. 

Fish sizes 

The results of the length estimares for fi sh are 
presented in Table 3 and Figure 11 . Details of the 
bas ic statistics of the 3,95 1 measurements will be 
presented the author's PhD dissertation . 

Accord ing to the Agostino test (Chenorki an, 
1996), none of the size class distributions of grunts 
(Haemulidae) were normal (Table 4). Most indivi-
duals were be tween 120 and 160 mm long and few 
small individuals gave a slight skew toward the 
small s ize c lasses (Figure 11). T he smallest indivi-

dual wa 52 mm, and the largest was 317 mm 
length (Table 3). The general mean length was 147 
mm. However, the maximum, mínimum and mean 
were slightly diffe re nt in each level. For exarnple, 
max imal lengths varied between 25 1 mm (PSI ) 
and 3 17 mm (PS3); minimal lengths varied betwe-
en 52 mm (PSI) and 73 mm (PS3); and mean 
le ngths vary between 145.7 mm (PS I) and 148.9 
mm (PS3) . However, shapes of the size class dis-
tributions of grunts seem generally simi lar through 
time. 

The PSI and PS2 size class d istributions of 
snappers (L utjanidae) had normal distributions 
(Table 4), while S 1 +S2 and PS3 did not have a 
normal di stributio n, although they resembled nor-
mal curves for s ize with a few large individuals 
g iving the c urve a light skew toward the large size 
(Figure l 1 ). T he smallest individual was 59 mm 
and the largest 824 mm long (Table 3). The mean 
was 207 mm lo ng. Maximum lengths varied from 
40 1 mm (PS2) to 824 mm (PS3); min imal lengths 
varied from 59 mm (PS 1) to 82 mm (PS2); and 
mean lengths varied from 201 mm (PS2) to 215 
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Chi2 tests 

1 
d f = 26 

1 

Pos t - Saladoid 1 Post-Saladoid 2 Post-Saladoid 3 

1 
Levels 

1 
chi squ are value 1251.89 1856.73 3 0 97.32 S aladoi d 2 
risk of error < 0.001 < 0 .001 < 0.00 1 

O ryzomyini Coe nob itidae Coenob itidae 
Echinoidea Oryz o m yin i Oryzom yini 

main contributions Acanthu ridae Echinoidea Echinoid ea 
Coenobit idae A c anthuridae Carangidae 
Caranaid ae Caranaid ae Acanthuridae 

chi square v alue 7 84.12 1883 .67 Pos t-Sala doi d 1 
risk o f error < 0 .00 1 < 0.001 

Coen o b itidae Coenobitidae 
Carangid ae Gecarcinidae 

main con trib utions Cheloniidae Carangidae 
Balistid ae Clu peidae 
Gecarcinidae Oryzomyini 

chi square value 1161.00 P ost-Saladoid 2 
risk o f error < 0.001 

Coenobitidae 
Gecarcinidae 

main contributions Oryzomyini 
Dasy p roctidae 
Cheloniidae 

TABLE 2 
Chi2 va lues on Lhe NJSP by taxon, signiftcance, and taxa providing the highest contributi ons to the value. 

mm (PS3). The size class distributions of snappers 
slightly changed through time. In SI +S2 and PS3, 
most of individuals were between 150 and 275 mm 
long, while in PSI and PS2, most of individuals 
were between 125 and 250 mm long. 

A li of the size class distributions of parrot-fis-
hes (Scaridae) formed a normal distribution (Table 
4). The smallest individual was 65 mm long and 
the largest 567 mm (Table 3). The mean le ngth 
was 218 mm. Maximum length varied from 463 
mm (PS l ) to 567 mm (Sl+2); mín ima] lengths 
varied from 65 mm (PSJ) to 105 mm (SJ+2); and 
mean lengths varied from 212 mm (Sl+2) to 222 
mm (PS l ). The size class distributions of parrot-
fishes also changed slightly through time. Most 
individuals of S l +S2 were between 150 and 200 
mm long. Most indiv iduaJs of PS 1 were between 
200 and 250 mm long. PS2 showed re latively 
equa l proportions in each size class between 125 
and 275 mm long, while PS3 resembled normal 
curves for size with a few large individuals. 

Most fi sh were intermediare in size. Few juve-
ni les and few large adults were caught, a nd a large 

quantity of individual were of intermediate size. 
This effect suggests a technique of selection of the 
intermediate sizes. The natural populatio ns of 
grunts, snappers and parrot-fishes have higher 
mean values and larger ranges than the e archaeo-
logical populations: the standard lengths of grunts 
from the reference collection of modern fish are 
between 130 and 267 mm, the snappers are betwe-
en 66 and 460 mm, and parrotfishes are between 
135 and 260 mm ; thus the estimated Jengths of 
archaeological fi sh beyond this range should be 
interpreted with great cautio n. 

The pairwise Chi2 tests showed that the diffe-
rences between samples were not significant for 
grunt and parrot-fishes (Table 5). For snappers, 
significant differe nces appeared between PSI and 
S2 and between PS2 and PS3 (Table 5). However, 
the distribution of snappers during PS 1 and PS2 
were not significantly differe nt. 

The sizes of the fi h d id not decrease nor incre-
ase through time, and if the curves are g lobally 
homogeneous throughout the levels, selections 
must ha.ve been made on the size of the fi shes 



Haemulon number of individuals mean maximum 
Natural population (Fisher, 1978) 198.00 171.42 
Reference col/ection 54 192.30 267.00 
Saladold 1 + 2 330 145.82 282.53 
Post-Salado'id 1 519 145.70 251.34 
Post-Saladold 2 625 146.76 299.09 
Post-Salado'id 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 
Saladold 1 + 2 155 209.87 544.74 
Post-Saladold 1 340 205.30 562.05 
Post-Saladold 2 376 201.38 401.83 
Post-Saladoid 3 278 215.42 824.12 
Total 1149 207.08 824.12 

Sparisoma number of individuals mean maximum 
Natural population (Fisher, 1978) 471.49 1628.49 
Reference co/lection 28 208. 11 260.00 
Saladold 1 + 2 144 212.26 566.77 
Post-Saladold 1 252 222.00 463.92 
Post-Saladold 2 288 215.87 489.55 
Post-Saladold 3 213 218.55 467.81 
Total 897 217.65 566.77 

TABLE 3 
Basic statistics oí the estimated standard length by archaeological leve! for three fish Laxa. 

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 
65.33 
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 
58.88 
63.31 
63.82 
66.38 
63.63 
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Agostino tests ofNonnality 
Ho = nonnal distribution at the confidence level of 0.05 

1 Saladoid 1 Post-Saladoi'd 1 1 Post-Saladoid 2 1 Post-Saladoid 3 1 

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 
Number ofMeasuremeots 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 ofMeasurements 155 340 376 278 
Standard error 64.72 71.76 57.63 66.22 
Significatioo 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 
Si2nification Ho rejected Ho rejected Ho re.iected Ho rejected 

TABLE 4 

Agostino test values and significance of the normal ity of the estirnated length distributions. 
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Chi2 tests 

Haemulon 
df=8 Post-Saladoid 1 Post-SaJadoid 2 Post-Saladoid 3 Levels 

Chl square value 2.71 5.21 5.70 
risk of error, p 0.95 0.74 0.68 Salado id 
difference ns ns ns 
Chl square value ll.40 10.27 
risk of error, p 0.18 0.25 Post-Saladoid 1 
difference ns ns 
Chl square value 8.46 
risk of error, p 0.39 Post-Saladoid 2 
difference ns 

Lf ut1anus 
df= 11 Post-Saladoid 1 Post-Saladoid 2 'Post-Saladoid 3 Levels 

Chl square value 18.12 16.89 8.95 
risk of error, p 0.08 0.11 0.63 Salado id 
difference ns ns ns 
Chl square value 20.99 25.59 
risk of error, p 0.03 0.007 Post-SaJadoid 1 
difference sümificant significant 
Chl square value 14.67 
risk of error, p 0.20 Post-SaJadoid 2 
difference ns 

s 1par1soma 
df= 10 Post-Saladoid 1 Post-SaJadoid 2 Post-Saladoid 3 Levels 

Chl square value 11 .78 14.51 14.01 
risk of error, p 0.30 0.15 0.17 Salado id 
difference ns ns ns 
Chl square value 11.58 3.85 
risk of error, p 0.31 0.95 Post-Saladoid 1 
difference ns ns 
Chl square value 10.24 
risk of error, p 0.42 Post-Saladoid 2 
difference ns 

TAB LE 5 

Chi2 values on the estimated lengths and significance for the main fish taxa. 



FAU AL REM A! S ASSOCIATED W ITH LATE SALADO'iD A D POSTSALADO'iD .. . 93 

during the Salado.Id and the first two Post-Salado·1·d 
levels. The absence of the sma llest specimens 
could be linked to the use of pots, tramails (large 
pots), net , bottom trawls, or hook and line , 
which are good techniques for selecting the big-
ge t fi h. Only the pecimen in the la t Po t-Sala-
do"ld level resembled a normal curve, suggesting a 
selection over the natural range of the pecies. The 
large range of size of the samples suggests the 
simultaneous use of diverse fi shing techniques, 
with net , pots, hooks and line , spears, bows, poi-
sons, trawls, etc. This result corroborates our 
observatio n concerning the richness and divers ity 
indices, that is, a generalised subsistence during 
the last Post-Salado.Id occupation. 

Selected ecosystems and fishing techniques 

The reconstruction of the selected eco ystem 
have been based on the ecological preference of 
the pecies and the size profi le of the fau na( sam-
ple (Appe ndix 2). 

The species represented on this site could a li 
have been procured from adjacent e nvironments 
(Figure 12) . Most of the fish are primarily reef 
fish , such as trunkfish, porcupinefish, doctor-fish, 
parrotfi sh, triggerfish, grunt, squirre lfi h, and 
small grouper. Throughout the Post-Salado"ld 
levels (from PS l until PS3), there was a decline in 
the use of animals typically found on land , suc h as 
rice rats and agoutis. Moreover, beginning in the 
first Po t-Salado"Jd period, there was al o a decre-
ase of the exploitation of fish from the rocky subs-
trate in inshore water and a corre ponding increa-
se in the use of coral reef specie , particularly 
doctor-fishes, parrotfishes, and triggerfishes. As 
ugge ted by the insignificant number of mall and 

juveni le fi shes, there was no overexploitation of 
the natural ecosystems. 

The geological, geographic, edaphic, and cli-
matic characteristics of the Grande-Terre area pro-
duce a mosaic of conditions which sustains a 
diver e animal life. In particu lar, the varied marine 
ecosy tems are deterrnined by the nature of the 
lagoon, the island shelf, and the bank . The pre ent 
location of the site is on a white- and beach one 
kilometre long on the Atlantic Ocean. It i separa-
ted from the island of La Dé irade by swift ocean 
current . A coral barrier reef protects the lagoon, 
and the beach vegetation is xerophytic. A alt pond 
is located around La Pointe des C hateaux to the 

ea t and a mangrove forest is s ituated in the 
Grand-Cul-de-Sac M ario to the west. 

The fishing techniques in use today in Guade-
loupe are adapted to the ea bottoms, period of the 
year, species and size of fish. Reef fi sh are caught 
from a small boat w ith hoop nets, pots, or traps, 
during the whole year, but especially from May to 
December, becau e of the rain and hurricane ea-
son. Small fish and juveniles are caught with cast 
net and lines from the beach in shallow waters, 
lagoons, or mangrove canals, where they are used 
to feeding and he ltering. For example, grunts less 
than 122 mm long (standard length) are juveniles 
that hide in coral reef during the day and feed in 
the shallow water near the shore, and on the sea-
gras beds at night (Wing, pers. comm.) . The bot-
tom fish , such as large grouper or snapper, are 
caught with tramai ls a li year round, except from 
December to February, when the currents are unfa-
vorable. The permanent pelagic fishes, such as 
anchovies, needlefi h, houndfish, little tuny, mac-
kerel scad, and barracuda, are caught during the 
whole year with surface hooks and lines, seines, or 
casting nets. The sea onal pelagic species, such as 
mackerel and tuna, are caught by dragnet fishing 
from Janua.ry to June in inshore waters, or in the 
swift currents flowing between Guadeloupe and 
La Désirade, from large boats (Aubin-Roy, 1968; 
Odum, 1971 ; HurauJt, 1972; Wing, 1977, 1994; 
Bonniol , 1979, 198 1; Wing & Reitz, 1982; Béarez, 
1995). Although these fis hing techniques are 
employed today, they could have not been used by 
the pre-Columbian inhabitants of the Caribbean, 
because sorne of these techniques were introduced 
by European , Africans or Asians (seines, cast 
nets, tramails and pots). However, similar techni-
ques such as reed curtai ns could have been used. In 
fact, Arneri nd ians from Fre nch Guyana (Galibis) 
used to clo e the estuary with a reed curtains 
during high tide. When the tide ebbed , fishes and 
crabs that tried to reach the sea remained priso-
ners. At lea t, at the beginning of European colo-
ni ation, Amerindians had a very high leve! of 
navigation technology, us ing large pirogues to tra-
vel from the Guyana to the Caribbean islands. 

Thus, one of the explanations for the diverse 
fauna is that the wide variety of ecosystems near 
the ite were exploited and that numerous and 
diver e fishing technique were probably used. 

CO CLUSIO S 

The archaeological faunal a emblage from 
Anse a la Gourde provided inforrnation about the 



ltvels 

Post-Saladord 3, n = 15134 

Post-Saladord 2, n = 19894 

Post-Saladord 1, n = 13639 

Salado1d, n = 7370 

0% 10% 

1 terrestrial 

20% 30% 

Destuarine Dreef lpelagic 
',',',',',',',',',', ' ,',',',',',',',',',',',',',',', ' ,',',',',' , ',',',', 
t • 1 ' t ' 1 1 1 1 f • 1 1 1 ' • 1 1 t ••• ' 1 1 ' ' 1 1 1 ' ' 1 • 1 ·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·: 
t t 1 1 t 1 1 1 1 1 1 1 1 1 t 1 1 t 1 1 1 r 1 1 1 1 1 • 1 r 1 1 1 1 1 1 

,',',' , ',',',',', ' ,', ', ',',',', ' ,',',', ' ,',',',',',' , ',', ' ,',',',',',',' 

1 1 • 1 • 1 1 • 1 ••• 1 1 1 • 1 1 • 1 1 1 1 1 1 1 1 • 1 t 1 ' 1 1 ' 1 • ' .·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. 
1 1 1 1 1 1 1 1 1 t 1 1 1 1 r 1 1 • 1 1 1 1 1 1 1 • t 1 1 1 1 1 1 t 1 • 1 

1 1 • t • f 1 1 • 1 f 1 ' 1 1 • 1 1 1 1 1 • ' 1 1 ' • 1 1 1 1 • 1 1 1 1 1 1 
•••• 1 ' 1 1 1 1 1 • 1 1 1 •• 1 1 • 1 ' • ' • 1 1 1 • 1 1 ' 1 • 1 1 1 

1 • ' • 1 1 1 1 ' ' • ' 1 ' ••• 1 •• 1 1 • • 1 ' 1 t 1 1 ••• 1 t • ' • 
• • • 1 1 1 • 1 1 •• ' 1 1 • 1 1 1 1 • 1 1 1 1 • 1 t t 1 ' 1 1 • t 1 1 ' 

1 1 1 1 1 1 ••• 1 ' 1 , 1 1 ' f •• ' 1 1 •• ' 1 1 1 • 1 1 1 1 1 1 1 1 1 

1 1 1 1 ' 1 ' 1 1 1 1 f 1 • 1 • 1 •• 1 1 1 1 • t • 1 f • 1 1 1 1 1 • ' 1 1 • ' 1 1 
1 1 1 1 1 ' 1 1 1 1 1 • 1 1 1 1 1 ' 1 1 1 1 1 ' 1 • 1 1 • ' 1 1 ' 1 1 1 1 • 1 1 1 

1 1 ' 1 1 1 1 •• 1 1 1 1 • 1 1 1 • • 1 t 1 1 1 1 1 1 • f 1 1 1 •• 1 1 1 • 1 1 • 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 • ' t 1 1 1 ' 1 • 1 • 1 

1 1 ' ' • • 1 1 1 • 1 • 1 1 1 1 1 1 1 • 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 • 1 •• 1 t 1 1 
• 1 1 1 1 •• 1 ' 1 1 1 • ' 1 1 1 1 • 1 1 1 t t • 1 ' • 1 1 1 1 1 • ' 1 1 1 1 ' 1 

• 1 1 ••• 1 1 1 t 1 1 1 •• 1 1 •• • ' 1 • 1 1 1 •• 1 1 1 1 • t t ' 1 1 • 1 • t .·.·.· .·.·.·.·.·.·. ·.·.•,',',• ,•,•,·.·.·.·.·.·.·.·.·.·.·.·.·.·.·,·.·.·.·.·.·.·.·.·. 

• 1 1 •• 1 1 ' 1 1 • 1 ' • 1 1 1 1 1 ' 1 t 1 1 ' t 1 1 • 1 1 ·: •:!: •:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:': 
• ' ' t t 1 ' t 1 1 ' ' 1 1 1 1 ' ' ' 1 • 1 • ' • 1 1 1 • 1 1 

1 1 1 1 ' 1 • 1 1 f ' 1 1 ' t 1 1 1 • ' 1 1 •• • • t 1 ' 1 t 
1 1 1 t ' 1 1 1 1 1 • 1 1 1 1 • 1 1 • 1 1 1 • 1 • 1 1 t 1 1 ' .·.·.·.·.·.·.·.·. ·.·.·.·.· .·.·.·.·.·.·.·. ·.·.·.·.·.·.·.·.·.·.· 

40% 50% 60% 70% 80% 90% 100% 

FIGURE 12 
Selected ecosystems by archaeological leve!. 

\O 
_¡::,.. 

C/'l 
)> 
z o 
~ z rn 
o ;;o 
o e 
)> 

E; 



Saladofd l SaladoYd l Post.-Saladol'd 1 Post-Salado'ld l 
Famlliff NR Wc.l•hl NMI NR Wel~ht NMI NR Wd •ht NMI NR W~I Nl'>U 
Palinuridae s O.!S 1 21 1.08 4 S2 4.01 7 27 1.95 2 
Comobitidae 748 23.38 I S6 380 13.32 67 1281 62.46 24S 3312 122.69 567 
Portunidae 33 1.01 3 
Xanthidao 113 11.41 10 299 26.SS 16 335 30.88 20 
Occarcinidao 131 S.14 62 738 49.85 84 1434 11 1.52 216 1787 IOS.2S 216 
Ocypodidae 25 0.92 8 
Echlnoidca 4 0. 11 1 323 8.46 8 1493 47.47 2 1 2327 58.62 23 
Carcharhinidae 4 0.29 4 2 0.12 2 
Dasyatidae 3 0. 17 2 2 0.21 2 6 0. 17 2 
Elopidae 2 0.2 2 4 0.44 2 
Albulldae 1 0.03 1 3 O.IS 2 11 0.47 4 
Muracnidac 1 0.01 1 10 0.43 7 10 0.26 2 
C lupoidac 215 1.36 21 724 3.24 42 839 4.S6 46 
Bclonidac 3 0.06 1 1 JI 4.SI 14 232 6.46 20 231 7.74 16 
Holoocnlridae 74 2. 16 14 20S S.18 22 232 6.S3 22 
Centropomidac IS 0.68 6 10 0.66 4 26 2.01 s 
Scrranidao 3 0.64 1 83 S.8 14 141 IS.46 26 2S3 18.87 2S 
Priacanthidac 1 0.01 1 
Carangjdac 18 0.67 4 8S7 25.62 S6 1465 4S.8 72 1905 41.74 97 
Lutianidac 7 0.88 2 171 12.36 28 370 27.71 31 473 27.56 29 
Hacrnulidac 2 0.04 1 348 10.6S 60 S39 14.4 70 S80 19.6S 72 
Sparidao 2 0. 11 2 I S 2.22 s 3 O.IS 1 
Sciacnidae s 0.47 4 27 0.41 9 22 0.92 9 
Kyphotidae 1 0.02 1 3 0.12 2 
Pomacanthidac 1 0.02 1 
Spbyraenidae 4 0.2 1 14 0.49 s 14 0.62 6 
Labridae 3 0.09 1 176 S.S6 19 28S 8.60 30 387 12.48 26 
Scaridae 7 0.69 2 362 34.91 47 844 84.22 83 1019 69.69 86 
Acanthuridac s 0.26 1 460 IS.72 2S 1663 61.44 96 2399 76.6S 98 
Scombridae 9 0.76 2 67 13.43 7 125 13.81 13 120 8.9 1 7 
Balistidac 17 0.2S 1 390 S.83 JI 1099 13.25 18 1249 14.97 12 
Ostraciidac 8 0.29 3 13 0.16 2 
Diodontidae 1 0.1 1 19 0.29 s 8 0.2 1 
Anura 2 0.03 1 
Chcloniidae 83 34.77 s JOS 19.62 6 S68 32.21 3 
lguanidao 37 1.71 6 132 4.63 7 139 4.43 6 
Lacertilia 14 0.34 4 47 0.36 10 34 0.33 6 
Procellariidac 9 0.34 1 
Anatidao 3 0.41 1 
Laridac 1 o.os ( 

Colwnbidae 68 l.4S 6 44 1.01 6 S9 1.48 6 
Mimldao 1 O.O! 1 
Chlroptcrn 3 0.09 1 17 0.19 2 29 O.S6 3 2 0.11 1 
Canidao 27 2.SS 2 7 0.7 1 
Oryzomyini 8S 2.01 6 938 34.3S 17 538 16.71 12 894 24.31 14 
Duyproctidac 12 0.62 1 211 13.0S 6 294 IS.56 7 S94 33.S4 5 

Total identified 1062 35.84 244 6308 310.92 562 13639 619.94 1139 19894 731.19 1444 

Unldentflled 
Cnrntaceans 337 5.56 1892 48.91 8325 234.62 4774 142.3 
Osteichthycs 201 3.39 13538 211.9 35468 517.54 4 1691 668.3 
Marumalia 316 S.46 43S 8.55 31 1 S.75 
Total unidentifiod S38 º·ºº 15746 0,00 44228 º·ºº 46776 0,00 

Total 1600 44.79 244 22054 577.19 562 57867 1380.65 1139 66670 1547.74 1444 

APPENDIX 3 
NJSP, Weight, MNI, and S by fami ly for each archaeological leve!. 

Poot-SaladoYd 3 
NR WdRht mu NR 
82 S.3 3 187 
4226 14S.84 836 9947 

33 
251 19.38 3 998 
942 SJ.28 120 S032 
2 0.27 2 27 
1916 S0.9S 18 6063 
2 0.2 1 8 
1 0.01 1 12 

6 
8 0.3S 2 23 
6 0.26 2 27 
504 2.97 29 2282 
182 5.22 8 759 
168 4.47 9 679 
18 1.73 s 69 
140 3S.28 17 620 

1 
1222 58.72 60 S467 
313 26.S 18 1334 
446 13.Sl 41 191S 
6 1.23 2 26 
8 0.26 4 62 
9 0.1 2 13 

1 
9 0.42 3 41 
272 12.26 16 1123 
702 89.97 60 2934 
1626 S7.13 61 61S3 
85 17.S7 4 406 
1087 13.SS 12 3842 
3 0.04 1 24 
9 0.52 2 37 

2 
146 38.93 3 902 
80 4.14 4 388 
27 O.SI 6 122 
6 0.42 1 I S 
s 0.23 1 8 

1 
75 1.11 4 246 
2 O.O! 1 3 
23 0.32 2 74 

34 
343 IS.29 8 2798 
182 12.65 3 1293 

15134 691.2 1375 56037 

2814 66.48 18142 
25650 453.32 116548 
189 6.41 1251 
28653 0,00 135941 

43787 1217.41 1375 191978 

TOT AL 
Wd2hl 
12.49 
367.69 
1.0 1 
88.22 
32S.04 
1.19 
16S.61 
0.6 1 
0.56 
0.64 
1,00 
0.96 
12.13 
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76.05 
0.01 
172.SS 
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animals that were used for food during the prehi s-
toric occupation of the site. 

Although the same complex of common species 
appeared througho ut the excavati o n of unit 
Z64S93C01 , a shift in the predominant species was 
observed. Hermit crabs, rice rats, urchins, j acks, and 
doctor-fi shes predominatde in the Salado.fd depo-
sits. Land crab , hermit crabs, rice rats, j acks, sea 
turtles, herrings, and trigger-fishes predominated in 
the Post-SaladoYd levels. An analysis of the remains 
did not indicate overexploitation of these animals 
but :rather a shift toward a greater depe ndence upon 
marine resources during Post-Saladoid periods. 

In general, grunts, snappers and pa rrotfishes 
had adults lengths, with few small and large indi-
viduals. SeJections must have been made on the 
size of fish during both SaladoYd Jevels and the 
fust two Po t-Saladoid levels. Only the la t Po t-
Saladoid leve] uggested a electi on over the natu-
ral :range of the species. 

Based o n the ecological context in which the 
species are usually found, it is clear that a great 
variety of different ecosystems was explo ited . 
These included the tropical forests, dry Jands, sand 
beaches, salt ponds, shallow inshore waters, rocky 
substrates, cora l reefs, estuaries, mangrove , and 
pelagic waters. Catching animals from such varied 
habitats would naturally result in a diverse faunal 
assemblage. 

The fauna from uni t Z64S93C01 as a whole is 
rich and diverse, particularly in the second Salado.id 
and the first Post-Salado.fd deposits. This suggests a 
more generalised subsistence during these periods. 
The second and third Post-Salado'id period were 
still rich, but less diversified. This sugge ts a more 
specialised subsistence economy, mainly during the 
Post-SaJadoid 3. The decrease in diver ity 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 c haracteristics, species characteri stics, 
and the natural environment of the e ncountered 
species suggest that a variety of differe nt techni-
ques were used to catch them. 
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