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Abstract

The present work reports the first Quaternary specimen of the Guadeloupe big-eyed bat Chiroderma
improvisum represented by a left mandible fragment collected from a pre-Columbian midden on
Marie-Galante in the Lesser Antilles. The subfossil material was identified based on the description of
the morphology of the mandible and lower molar of modern C. improvisum specimens and a
comparison with other previously described Chiroderma species. In addition to being the first
documented occurrence of C. improvisum on Marie-Galante, it extends the known geographic
distribution of this species further south and increases the number of bat species extirpated from the
island. A series of associated radiocarbon dates reliably places the last occurrence of this species to
between the 11th and 13th centuries, suggesting that some local bat extinctions occurred during the
historical period. In addition, a review of bat remains from archaeological contexts in the Eastern
Caribbean allows to discuss the possible consumption of bats by indigenous peoples, as well as to
stress the potential limitations of the archaeological record for reconstructing past bat communities in

this region.
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INTRODUCTION

The Caribbean Islands witnessed the largest proportion of mammal extinction in the world since the
Late Pleistocene (MacPhee and Flemming, 1999). These extinctions not only completely recast the
terrestrial mammal biota (Morgan and Woods, 1986; Davalos and Turvey, 2012) but equally reshaped
the flying mammal fauna, although to a lesser extent (Morgan, 2001; Soto-Centeno and Steadman,
2015; Valente et al., 2017). However, explaining the factors underlying these events remains difficult,
particularly as they likely result from a combination of several extinction phases that are still difficult
to untangle due to the limited number of well-dated extirpation events (Cooke et al., 2017). In addition,
regional extinction data are highly variable, with entire areas lacking fossil data (Olson, 1978, 1982).
Among these is the Lesser Antilles, whose fossil Chiroptera record is currently both poorly and

unevenly documented (Morgan, 2001).

Only four islands of the Lesser Antilles have produced fossil Chiroptera specimens, resulting in an
unequal number of identified fossil species, ranging from two and four examples on Anguilla and
Barbuda to eight and eleven on Antiqua and Marie-Galante, respectively (Pregill et al., 1994; Orihuela
and Tejedor, 2016; Stoetzel et al., 2016). Moreover, specimens of extinct or extirpated species come
uniquely from fossil-bearing cave deposits, suggesting a two-fold bias in the available documentation:
an over-representation of bat fauna from limestone islands compared with volcanic islands devoid of
fossil-bearing sites and a bias towards cave-dwelling species (Pregill et al., 1994; Stoetzel et al., 2016).
Thus, several extant bat species are absent from the Lesser Antillean fossil record, such as Eptesicus

fuscus, Myotis dominicensis, Sturnira angeli and Chiroderma improvisum.

Among these species, the Guadeloupe big-eyed bat C. improvisum Baker and Genoways, 1976 is a rare
bat known uniquely from Guadeloupe, Montserrat, Nevis and St Kitts (Jones and Baker, 1980; Beck et
al., 2016) that has only been captured ten times in the last 50 years (Table 1). Here | report a subfossil
specimen of C. improvisum recovered from a pre-Columbian midden on the island of Marie-Galante in
the Lesser Antilles. Comparison with modern specimens allows the mandibular and molar morphology
of C. improvisum to be described for the first time. My results also expand the geographic distribution
of this species in the Lesser Antilles and increase the tally of extirpated bat species from Marie-Galante.
This new addition to the well-documented fossil bat record of this island (Stoetzel et al., 2016) indicates
greater species diversity during the late Quaternary than was previously documented. Finally, a review
of bat remains from pre-Columbian sites in the Eastern Caribbean provides insights concerning the
consumption of bats by Amerindian groups and highlights the interest of this type of data for

documenting changes in Lesser Antillean bat communities.



Island Date Location Voucher specimen Reference

Nevis

Guadeloupe 1974 la Jaille pasture adjacent to a gallery forest TTU 19900 Baker et al., 1978
2000 Jeannette pasture and canefield adjacent to the mangrove - Kirsch et al. 2000
2007 Sofaia rainforest - Barataud et al. 2015
2012 Piolet semi-evergreen forest - Gomes et al. 2015
2014 Morne Mazeau rainforest - Gomes et al. 2015

Montserrat 1978 Belham River gallery forest TTU 31403 Jones et Baker, 1979
1984 Paradise estate trackway secondary rainforest MVZ 166217 Pierson et al., 1986
2005 - - - Llarsen et al., 2007

St Kitts 2010 Monkey Hill private garden, near a fruiting fig tree - Becketal., 2016
2016 - - ROM 126002 vernet.org

TABLE 1. Capture records of C. improvisum in the Lesser Antilles

MATERIAL AND METHODS

The specimen was discovered amongst terrestrial faunal remains from the vertebrate collections
stored at the Regional Archaeology Service of Guadeloupe at Le Moule. The subfossil specimen comes
from excavated material recovered from the site of Folle Anse, on the western shore of Marie-Galante
(15°56’13””N, 61°20°09"’W). This open-air site produced a multi-layered pre-Columbian midden buried
in the coastal sand ridge at the edge of the island’s western plain. First discovered by M. Barbotin in
1966, the site was excavated over the following years. This work documented an archaeological
sequence spanning the Early to Late Ceramic Age (Barbotin, 1970). Current chronological data for the
region places the first period between 200 ACE to 600 CE, with the second continuing until ca. 1400 CE
(Keegan and Hofman, 2017). Part of the faunal assemblage from Barbotin’s initial excavations was
studied by E. Wing (Wing and Reitz, 1982). New excavations were carried out during three field seasons
between 1997 and 2000 (Chenorkian, 1999a, 1999b), with the faunal material from the two first years
of excavations studied by S. Grouard (2001) and C. Bochaton (2016). The faunal assemblage recovered
during the final excavation season similarly includes the remains of fish, turtles, birds, squamates, and
rodents alongside numerous bivalve and gastropod shells. This association was interpreted as a kitchen

midden associated with a pre-Columbian village (Wing and Reitz, 1982; Grouard, 2001).

The previously unstudied terrestrial component of the vertebrate assemblage collected during the last
year of excavation was recently analysed as part of a project focusing on past biodiversity of
Guadeloupe (ECSIT project: ECoSystemes Insulaires Tropicaux, réponse de la faune terrestre de
Guadeloupe a 6,000 ans d’anthropisation du milieu). In the course of this study, a series of ten dates
were obtained on bone collagen (one mandible and nine samples from the dentine of incisors) of the

extinct rodent Antillomys rayi.



Measurements on the subfossil specimen were taken using digital calipers. Mandible length was
complemented by measurements used by Garbino and Tavarez (2017) in their characterization of the
mandibular and dental morphology of the continental species of the genus Chiroderma: buccolingual
and mesiodistal width of the m2, length of p4—m2 tooth row, and angular-coronoid length. The
specimen measurements were compared to metric data published by Garbino and Tavarez (2017), as
well as measurements taken from photos of the C. improvisum holotype preserved in the Texas Tech
University Museum (TTU 19900), and of the two voucher specimens of C. improvisum, one housed at
the same museum (TTU 403 — Jones and Baker, 1979), and the other housed at Museum of Vertebrate
Zoology in Berkeley (MVZ 166217 — Pierson et al., 1986). In addition, the subfossil dentary was
compared to specimens from French Guyana preserved at Montpellier University (C. trinitatum V-
1961, C. villosum V-1953), to specimens of Chiroderma from the Smithsonian Institution (USNM) in
Washington DC (C. doriae USNM 542616 from Brazil, C. salvini USNM 483743-483748, C. trinitatum
USNM 415245-415254, and C. villosum USNM 408679-408684 from Venezuela), and to photos of
specimens housed at the Michigan University Museum (UMMZ) and the Texas Tech University
Museum (C. trinitatum UMMZ 158061, C. salvini UMMZ 112032, and C. doriae TTU 75275).
Terminology for describing the second lower molar cusps and the posterior part of the mandible

follows Garbino and Tavarez (2017).

Finally, occurrences of bat remains from Amerindian cave or open-air sites were compiled from the
literature. The investigated area corresponds to the Eastern Caribbean region, which includes Puerto
Rico, the Virgin Islands, and the Lesser Antilles. The occurrence, number of remains (NR) and minimal

number of individuals (MNI) were recorded for terrestrial fauna (bats, birds, squamates, and tortoises).

RESULTS

The subfossil specimen (Folle Anse archaeological site (FOL) catalogue number: FOL 00-C001) was
found amongst material collected during sieving and was accompanied by a label indicating the test
pit (Sondage 1), square and sub-square (M2-b2) and date of the finding (8 December 2000). Because
the field report for the last year of excavation is unavailable, no additional information linking the spec
imen to a particular archaeological level is available. However, the age of the specimen can be
estimated by taking into account dates from Antillomys rayi bones recovered during the same
excavation. The concordance of the radiocarbon ages supports the excavated material from test-pit
Sondage 1 representing the middle phase of the Late Ceramic Age, or between 1050 and 1300 CE

(Table 2), thus providing a workable chronology for the midden and its content.



Label Material Result Laboratory reference Calibrated age (2s)
Sd1 M2c1 screening Antillomys mandible 805 + 25 BP Lyon-15660(RICH) 1189-1271 CE
Sd1 M2c1 #593 Antillomys incisor 825+ 25BP Lyon-15661(RICH) 1168-1260 CE
Sd1 M2b1 #101 Antillomys incisor 820+ 25BP Lyon-15455 (RICH) 1170-1263 CE
Sd1 M2a2 #1008 Antillomys incisor 835+ 25BP Lyon-15662(RICH) 1164-1256 CE

Sd1 M2b2 #810
Sd1 M2a1l #878
Sd1 M2c2 #837
Sd1 M2al #597

1168-1260 CE
1043-1215 CE
1206-1275 CE
1161-1257 CE
1158-1256 CE
1212-1275 CE

Antillomys incisor 825 + 25 BP Lyon-15456 (RICH)
890+25BP  Lyon-15663(RICH)
795+25BP  Lyon-15664(RICH)
840+25BP  Lyon-15457 (RICH)
845+25BP  Lyon-15458 (RICH)

790+25BP  Lyon-15665(RICH)

Antillomys incisor
Antillomys incisor
Antillomys incisor

Sd1 M2al screening Antillomys incisor

Sd1 M2c1 screening Antillomys incisor

TABLE 2. Dating of the Folle Anse vertebrate collection collected during the 2000 field season.
Calibrated ages are given as a confidence interval including 95.4% of the probability distribution

The subfossil specimen is broken at the level of the canine alveolus and preserves the medial and
posterior part of a left hemimandible (maximum length 20.1 mm — Fig. 1). The alveoli of a first single-
rooted premolar and a second bi-rooted premolar are present, with a small diastema between the
alveoli of the two premolars. The first and second molars, as well as the coronoid, condylar and angular

processes are prese rved.

Three morphological features of the subfossil, the triangular coronoid process, the coronoid and
condylar processes prolonging the ramus in occlusal view, and the angular process prolonging the
ramus in lateral view are characteristic of a phyllostomid bat. Within this family, the diastema between
the two premolars, the lack of a third molar associated with an elongated second molar with five cusps

indicate a bat of the genus Chiroderma (Miller, 1907).

Compared to the morphology of Chiroderma species documented by Garbino and Tavarez (2017), (1)
the angular process of the subfossil specimen is wider than it is high in lateral view; (2) the coronoid-
condylar crest displays a ‘C’-shape; (3) the post cristid between the hypoconid and the hypo conulid is
well developed on the second molar; and (4) the hypoconulid is lingually displaced in occlusal view.
These four characters are also present on the three individuals of C. improvisum in the comparison
sample, as well as mandibles of C. doriae, C. trinitatum and C. vizottoi (Table 3). Finally, a fifth character
is present on both the fossil and modern specimens of C. improvisum: the distal position of the
metaconid in relation to the protoconid. In the modern specimens of C. improvisum from the
comparison sample, the metaconid is displaced distally compared to the protoconid (Fig. 2A and 2B),
a configuration equally found in C. salvini and C. villosum, while the metaconid is positioned at the
same level as the protoconid in C. doriae, C. trinitatum (Fig. 2C) and C. vizottoi. The co-occurrence of
these five traits, unique to C. improvisum (Table 3), may be referred to the subfossil hemimandible to

this species.



FIG. 1. Lateral, medial and occlusal views of left dentary of C. improvisum (FOL 00-C001) from the
pre-Columbian site of Folle Anse, Marie-Galante (F.W.I.). Scale bar = 10 mm



FIG. 2. Occlusal view of m1-m2 in A — the subfossil specimen, B — C. improvisum (TTU 403), and C
— C. trinitatum (V-1961). Pr, protoconid; Me, metaconid; Hy, hypoconid; En, entoconid; Hc,
hypoconulid; Po, postcristid. Scale bar =5 mm

C.
Character State C. salvini C. villosum C. improvisum trinitatium  C. vizottoi C. doriae
. Width and high equal X X
Ratio L/h PA . ;
Wider than high X X X X
Coronoid-condylar ~ L-shaped X X
line C-shaped X X X X
. . Labially dispaced X X
position hypoconid . .
Lingually displaced X X X X
Postcristid Weakly developped X
development Well developped X X X X X
. Anteriorly displaced X X X
Metaconid i .
Posteriorly displaced X X X

TABLE 3. Characters of the second lower molar for the different species of the genus Chiroderma



Blm2 Mim2 Lp4-m2 Acl ML
mean lower upper n mean lower upper n mean lower upper n mean lower upper n mean lower upper n

C. villosum 1,8 1,6 2,1 46 3,0 2,7 33 46 6,8 6,2 7,4 46 6,9 6,2 7,6 46 15,7 15,8 17,0 9
C. dorige 2,0 1,9 2,1 19 3,5 3,3 3,8 19 7,8 7,3 8,2 19 8,4 7,6 8,9 18 19,6 19,3 20,3 30
C. salvini 1,8 1,7 1,9 11 3,3 3,2 3,4 11 7,4 7,0 7,8 11 7,0 6,3 7,4 10 16,2 15,9 17,5 5
C. trinitatium 1,3 1,2 1,4 7 2,3 2,1 2,5 7 51 4,8 54 7 5,6 53 6,0 6 13,9 13,5 14,1 5
C. vizottoi 1,8 1,7 1,9 11 3,2 2,9 3,3 11 7,2 6,8 7,6 11 7,7 7,2 7,9 11 17,1 16,9 17,5 4
C. improvisum 2,5 2,5 2,5 3 3,7 3,4 3,9 3 9,0 9,0 9,1 3 9,5 9,2 10,0 3| 21,1 203 22,4 3
FOL00-C001 2,4 3,7 8,6 9,1 >20,1

TABLE 4. Mandibular length and m2 measurements (in mm) of the Folle Anse subfossil specimen (FOL 00-C001) and for the different species of the genus
Chiroderma. Measurements are: buccolingual width of m2 (BIm2), mesiodistal length of m2 (MIm2), length of p4—m2 toothrow (Lp4—m?2), angular-coronoid
length (Acl), and mandibular length (LM). For each measurement and species, the mean, minimum (min) and maximum (max) values, and sample size (n) are
given. Mandibular and molar measurements of continental Chiroderma specimens are taken from Taddei and Lim (2010), Rocha et al. (2016), and Garbino
and Tavarez (2017); mandibular metrics of C. improvisum include measurements from Baker and Genoways (1976) and Jones and Baker (1979).



Metric data equally support an attribution to C. improvisum. The Folle Anse dentary is longer than
those of modern continental species, and slightly shorter than C. improvisum as a consequence of its
fragmentary nature. All other measurements fall within the variability documented for modern

specimens of C. improvisum (Table 4).

My compilation of faunal assemblages from pre-Columbian deposits in the Eastern Caribbean reveals
19 sites that have yielded bat bones (Table 5). The proportion of bats in the terrestrial vertebrate
component expressed in minimal number of individuals ranges from 1% to around 13%, with a notably
high proportion of bat remains from Radio Antilles on Montserrat, which likely reflects the small size
of this assemblage. The most frequently identified species is Brachyphylla cavernarum, a phyllostomid
cave-dwelling bat documented at nine of the 21 sites. Significant variability in terms of species is also
evident with the occurrence of the greater bulldog bat Noctilio leporinus, the big brown bat Eptesicus
fuscus, the velvety free-tailed bat Molossus molossus, or the Antillean ghost-faced bat Mormoops
blainvillei. The Puerto Rican sites display greater species variability, with five bat species represented

in pre-Columbian middens on this island.

No clear difference is evident (Table 5) when the representation of bat remains in pre-Columbian
assemblages is considered by period (Early versus Late Ceramic Age). In fact, a Fisher’s exact test and
t-test do not reject the null hypothesis of an independence between species occurrence and period of
occupation (Fisher’s exact test: n = 16, P = 0.78), and between the ratio of bat remains in the terrestrial

vertebrate fauna by period (t-test: t8.569 =-0,28, P = 0.79).

Two factors influencing assemblage composition were also identified. The first is the well-known

sampling effect, where the number of bat remains reflects the number of analysed bones (Pearson

correlation coefficient with the Hope Estate locality treated as an outlier: n=11, p=0.93, P = 0.26x10-

5). The early Ceramic site of Hope Estate, on St Martin, stands out with an especially low number of
bat bones identified in respect to the substantial quantity of bones analysed. This can probably be
explained by the fact that the studied material largely derives from the sorting of the coarser fraction
of the sieve residue (Grouard, 2004). Sample size equally influences the number of bat species

identified, a pattern evinced by the correlation between the number of individuals and number of

identified species (Pear son correlation coefficient: n = 18, p = 0.79, P = 9.9x10-5).

The second factor influencing assemblage composition is the relationship between the species
identified and the author of the study. This is illustrated by a Fisher’s exact test that rejects the null
hypothesis of an independence between these variables (n = 24, P = 0.0025). This cannot be explained

by the heterogeneous distribution of species between islands, as the same correlation between



researchers and identified species is demonstrated when Puerto Rico, whose bat fauna partially differs
from that of the Lesser Antilles, is excluded from the analysis (Fisher’s exact test: n = 16, P = 0.006).
Additionally, topography is known to influence the composition of Lesser Antillean bat fauna (Pedersen
et al., 2013). The volcanic islands of the internal arc (e.g., Saba, Montserrat, Basse-Terre) shelter a
more varied bat fauna bat compared to the limestone islands of the external arc (e.g., Antigua, Grande-
Terre, Marie-Galante). However, this effect is not appreciable from the distribution of bats in the
archaeological dataset. In fact, island relief and the number of identified species appear to be two
perfectly independent variables (Fisher’s exact test: n = 15, P = 1). Finally, my review of available
evidence for the past presence of bats in the region shows the Folle Anse specimen of C. improvisum

to be the first mention of this species in a pre-Columbian midden.

DISCUSSION

To date, the osteological descriptions of C. improvisum have paid too little attention to the mandible,
with metric data limited to mandibular length. Moreover, the description of morphological traits has
focused uniquely on cranial elements (Baker and Genoways, 1976; Jones and Baker, 1980). My
comparison of the subfossil specimen from Folle Anse with modern specimens of C. improvisum and
other Chiroderma species revealed morphometric criteria for identifying this species. In addition, my
description complements that provided by Garbino and Tavarez (2017) for distinguishing different
Chiroderma species. As mandibles are among the anatomical elements most frequently preserved in
the archaeological record (e.g., Choate and Birney, 1968; Orihuela and Tejedor, 2016), my results are

of particular relevance for identifying bat remains from archaeological or paleontological sites.

The Folle Anse mandible of C. improvisum provides the first occurrence of this taxon in the fossil record
of the West Indies. It also shows that this tree-dwelling species, which, to date, has only been captured
on volcanic islands, was previously present on the flat, carbonate islands of the Lesser Antilles.
Moreover, this discovery of this species on Marie-Galante extends its southern distribution as recorded
in living specimens. Eight species of bats are currently present on Marie-Galante (Masson et al., 1990b;
McCarthy and Henderson, 1992), and seven extirpated (or locally extinct, cf. Morgan, 2001) species
are known from the palaeontological record of the island (Stoetzel et al., 2016). The Chiroptera fossil
record of Marie-Galante therefore documents the greatest turnover amongst West Indian insular bat
fauna since the late Pleistocene (Cooke et al., 2017). The discovery of the Guadeloupe big-eyed bat in
the archaeological record of the island increases the number of extirpated species to eight, making
Marie-Galante a unique context for exploring the composition of past Caribbean bat communities. In
addition, all the extinct species previously identified on the island are cave-dwelling bats (i.e.,

Phyllonycteris major, mormoopid bats). This pattern reflects both the preference of Caribbean bats for



cave roosts (Rodriguez-Duran, 2010), as well as the prevalence of drier climatic conditions during the
Pleistocene (Stoetzel et al., 2016). With that said, the preservation of palaeontological material in
caves also underlies the over-representation of cavedwelling bat species in the Lesser Antillean fossil
record (Pregill et al., 1994). The identification of the Guadeloupe big-eyed bat in a pre-Columbian
midden shows that extinct species in Marie-Galante to equally include tree-roosting species. This
finding illustrates the importance of integrating the archaeological record in order to overcome or
offset potential biases of the paleontological record and produce a more accurate assessment of Lesser
Antillean past bat communities.

Radiocarbon dates obtained on rodent bones associated with the bat mandible from Folle Anse
confidently place the subfossil specimen to the beginning of the second millennium of the present era,
indicating that C. improvisum disappeared from Marie-Galante sometime between the 13th and the
20th century. This result makes C. improvisum the extirpated bat species of Marie-Galante with the
most recent last appearance date, indicating a possibly historic extirpation. While Stoetzel et al. (2016)
showed that five of the seven extirpated species from Marie-Galante were still present on the island
during the last 8,000 years, they could not pinpoint exactly when they disappeared. The authors
therefore argued that direct or indirect human action rather than climate or environmental change
during the Pleistocene-Holocene transition drove the reshaping of bat communities. The identification
of the Guadeloupe big-eyed bat at Marie-Galante at the end of the pre-Columbian period is consistent
with this interpretation. Moreover, the Folle Anse specimen shows that the restructuring of the bat
faunaincludes at least one very recent extirpation event, which occurred during the last few centuries.
The presence of C. improvisum in an archaeological kitchen midden equally raises questions concerning
its past consumption by indigenous Carib bean populations. In fact, phyllostomid bats continue to be
eaten on several islands in the Lesser Antilles (Negre, 1967), including Martinique, where bats were
occasionally hunted as recently as the late 1990s (F. Catzeflis, personal communication), as well as the
islands of Guadeloupe (Masson et al., 1990a), where | personally observed bat hunting still being
practiced. This is echoed in Oviedo’s (1851) historical account of bats as a food source for native
populations at the time of the Spanish conquest. According to this account, large bats (phyllostomids?)
were considered a delicacy. This similarity between current and past Creole practices suggests bat
consumption to be rooted in ancient, pre-Columbian traditions. However, some authors have
qguestioned the reliability of these historical accounts (Rodriguez-Duran, 2002), while others
considered the presence of bats bones in archaeological middens as a purely natural phenomenon
(Wing et al., 1968). Moreover, Rodriguez-Duran (2002) further considered that the small number of
sites and the small quantity of bat bones recovered from pre-Columbian archaeological assemblages
did not agree with the hypothesis of bats being consumed as food. Nevertheless, a small number of

remains do not contradict the opportunistic hunting and consumption of bats by feeding generalists



as documented in the Amazon (Setz and Sazima, 1987; Setz, 1991). In addition, increasing evidence of
bat remains in pre-Columbian vertebrate assemblages suggests bats to have been consumed by
indigenous populations (Steadman et al., 1984; Wing 2001, Orihuela and Tejedor, 2012). Al though
bats are relatively small, they are no smaller than several of the forest birds found in Caribbean
prehistoric sites (e.g., mimids). The ritual consumption of bats has also been advanced to explain the
higher frequency of bat bones in archaeological layers from burial caves (Oliver and Nar ganes Storde,
2005). In any case, the compilation of Amerindian sites in the Eastern Caribbean that have yielded bat
remains shows that the presence of bat bones in Amerindian middens is not an anecdotal phenomenon
(Table 5). Although only a detailed taphonomic study of bat remains from archaeological vertebrate
assemblages could demonstrate the consumption of bats by pre-Columbian peoples, the identification
of a subfossil mandible of C. improvisum in a pre-Columbian midden provides further evidence
supporting the likelihood that phyllostomid were a food source for native Caribbean populations. It
also broadens the range of species that may have been consumed.

The singular occurrence of C. improvisum suggests it was rarely captured by Amerindians compared
to other taxa that appear more frequently in the archaeological record (e.g., B. cavernarum — Table
5). That said, the regional dataset of bat occurrence in archaeological sites should be considered with
some caution, as illustrated by the non-independence between authors and identified species. This
correlation suggests that not all bat taxa are consistently identified in archaeological assemblages,
and that the variety and specific composition of the bat fauna is, consequently, inadequately
assessed. Indeed, identifying chiropteran bones in archaeological assemblages currently faces some
challenges. Determining vertebrate remains on the basis of partial or fragmentary skeletal elements
of taxa whose osteology is poorly described or undocumented and which are otherwise absent from
comparative collections is an important and well known limitation of Caribbean zooarchaeology
(Lefebvre and Sharpe 2018). The Guadeloupe bigeyed bat perfectly illustrates the type of difficulties
that can arise when dealing with rare taxa; only three museums own specimens (Table 1), and only
one of these individuals is documented by its skeleton (ROM 126002). As a result, this species is
absent from the reference collections usually used for zooarchaeological identification. It is therefore
reasonable to believe that the revision of bat remains from additional archaeological contexts may
produce C. improvisum specimens or, at the very least, rare bat species. Such a revision seems all the
more desirable since the archaeological record is likely to both fill gaps in our understanding of the
regional mechanisms of extinction, including the identification of extinct species, and provide a more
precise chronology for local extinctions (Orihuela and Tejedor, 2012; Cooke et al., 2017). To this aim,
the morphological and metric characterization of the mandible and second molar of C. improvisum

presented here should facilitate the recognition of this taxon in future studies.



NR NR land NMI NMI land
Isl i Peri i % NR % NMI Ref
sland Site Context eriod Species Chiroptera  vertebrates % Chiroptera vertebrates % elerences
Early Ceramic and
Antigua Mill Reef midden  early phase of Late Brachyphylla cavernarum - - - 10 518 1,9% Wingetal., 1968
Ceramic
Antigua Mudddy Bay (PH-14) midden Late Ceramic Brachyphylla sp. - - - 1 - - Murphy, 1995
Désirade Petite Riviere midden  Early and Late Ceramic cf. M. molossus 17 1098 1,5% 2 69 2,9% Grouard, 2001
Guadeloupe Pointe du Helleux midden  Late Ceramic chiroptera indet. 14 669 2,1% 3 23 13,0% Grouard, 2001
Guadeloupe Anse a la Gourde midden  Early Ceramic cf. M. molossus 83 6086 1,4% 4 106 3,8% Grouard, 2001
Noctilio I i
Guadeloupe La Ramée midden  Early and Late Ceramic cfoi\/ll Ifnaelzs;’;us 41 1552 2,6% - - - Grouardetal., 2014
Marie Galante Folle Anse midden  Early and Late Ceramic cf. M. molossus 3 121 2,5% 1 26 3,8% Grouard, 2001
Marie Galante Taliseronde midden  Early Ceramic Brachyphylla cavernarum - - - - - - Wing & Reitz, 1982
Marie Galante Tourlourou midden  Early and Late Ceramic cf. Noctilionidae 5 698 0,7% 3 303 1,0% Grouard et al., 2016
Marie Galante Tourlourou midden  Late Ceramic Brachyphylla cavernarum 5 698 0,7% 3 303 1,0% Grouard et al., 2016
Martinique Anse Trabaud midden  Late Ceramic M. molossus 1 97 1,0% 1 40 2,5% Grouard, 2013
Montserrat Radio Antilles midden  Early Ceramic Brachyphylla cavernarum 1 5 20,0% 1 4 25,0% itg(;zzdman etal,
Nevis Indian Castle midden  Late Ceramic Brachyphylla sp. - - 1 21 4,8% Wing, 2001
St Martin Hope Estate midden  Early Ceramic M. molossus 3 10304 0,03% 3 881 0,1% Grouard, 2004
Mormoops blainvillei (NMI = 1) Oliver & Narganes
Puerto Rico San Miguel Cave Cave Late Ceramic cf. Eptesicus wetmori (NMI = 5) 18 - - 12 88 13,6% Storde ZOOSg
Brachyphylla cavernarum (NMI =6)
Mormoops blainvillei (NMI = 7) Oliver & Narganes
Puerto Rico Finca de Dona Rosa midden  Late Ceramic cf. Eptesicus wetmori (NMI = 1) 20 - - 10 142 7,0% Storde ZOOSg
Artibeus jamaicensis (NMI = 2)
R . . . . . . de France &
Puerto Rico - midden  Late Ceramic/Contact  Artibeus jamaicensis - - - - - - Newson, 2005
Puerto Rico Maisabel midden  Early Ceramic Epeticus fuscus 1 1457 0,07% 1 112 0,9% de France, 1990
midden  Late Ceramic M. molossus 1 60 1,7% 1 12 8,3% de France, 1990
Saba Kelbey's Ridge midden  Early Ceramic Brachyphylla sp. - - - 1 30 3,3% Wing, 2001
Saba Kelbey's Ridge midden  Late Ceramic Brachyphylla sp. - - - 1 63 1,6% Wing, 2001
. Latest phase of . . ., Vander Klift, 1992;
St Eustache Golden Rock midden Early Ceramic chiroptera indet. - - - 1 103 1,0% Wing, 2001

TABLE 5. Occurrences for Chiroptera remains collected in Eastern Caribbean pre-Columbian sites. The number of remains (NR) and the minimal number of
individuals (NMI) of both Chiroptera and land vertebrates (land birds, bats, terrestrial herps, and terrestrial mammals) are indicated when known
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