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Abstract. The island arc of the Lesser Antilles lies at the eastern margin of the Caribbean Sea in the Western
Hemisphere, and stretches from the eastern end of the islands of the Greater Antilles (at the Virgin Islands), south to
a position near the continental islands of Trinidad and Tobago at the north eastern corner of South America. The
islands are a part of the West Indian Islands biodiversity “hotspot” and have been available for terrestrial colonization
for about the past 15 million years. This is a status report on present knowledge of the beetle faunas of these islands,
which is composed of 90 families, 1210 genera, and 2612 recognized species. Many additional species are not yet
identified, or are unnamed, or remain to be discovered. Reported for the first time from the Lesser Antilles are four
families, 49 genera, 105 species, and 1253 new island records. The largest families are Curculionidae (588 species),
Staphylinidae (389 species), Chrysomelidae (181 species), Tenebrionidae (142 species), Cerambycidae (138 species),
Scarabaeidae (127 species), and Carabidae (126 species). There are differing patterns of species distributions: 154
species are probably introduced by human activities; 985 are endemic species (limited to a single island); 465 are
species endemic to more than one island of the Lesser Antilles; 212 are species limited to just islands of the West
Indies; and 800 are native (naturally occurring) species which also have part of their distributional range in North,
Central, or South America. Most of the widely distributed beetle fauna has probably come from South America by
over-water dispersal. There is no compelling evidence for a vicariance origin of any part of the beetle fauna. Earlier
colonists have had more time to form endemic genera (18) and endemic species. The more widely distributed species
probably represent distributions achieved in and since the Pleistocene.

Key words. Caribbean islands, evolution, biogeography, island faunas.
Introduction

The island arc of the Lesser Antilles, at the eastern margin of the West Indies, is composed of over a
score of small to medium sized islands. These extend from the island of Anguilla in the north to Grenada
in the south (Fig. 1). The arc forms a gently curving chain about 850 km long, stretching from near the
South American continental margin of Trinidad-Tobago and eastern Venezuela to the Anegada Passage,
a tectonic marine trench which marks the present boundary with the Greater Antilles, at the eastern end
of the Puerto Rico-Virgin Islands marine platform. The northern and southern ends of the arc are sepa-
rated by deep water (about -2000 m) from adjacent land masses. While there may have been temporary
ancient subaerial land connections to other parts of the developing island arc of the proto-Antilles from
the Cretaceous to late Eocene (Iturralde-Vinent 2006), the Lesser Antilles have most likely been isolated
as a set of volcanic oceanic islands since the late Oligocene, from about 29 to 27 myBP (million years
before present). The Lesser Antilles are not connected to any continental shelf and through the late
Tertiary they have always been isolated from continental and Greater Antilles land masses by an oceanic
water barrier. The islands share a similar history of a relatively simple geological origin, a mid to late
Tertiary age, continuous oceanic isolation, and a tropical maritime climate. They form a natural biologi-
cal and biogeographic unit. Some of their geophysical characteristics are given in Table 1. They are part
of the West Indian Islands “biodiversity hotspot,” but have received relatively little recent study of their
beetle faunas.

Why Beetles?

Beetles are the world’s most successful and species-rich (largest) order of insects. Beetles alone are
estimated to account for some 20% or more of all the world’s animal species known to science (Wilson
1992). Worldwide, there are some 135 families and approximately 350,000 species of beetles presently



2 ¢ InsectA MunpI1 0460, February 2016 PECK

known (Beutel and Leschen 2005). This is more than all named species of plants, plus algae and fungi. In
the United States and Canada alone there are over 23,700 species in 3,145 genera, or about 30% of all the
insect species in that region (Arnett 2000).

Beetles have occupied nearly every possible niche in terrestrial and fresh-water (but not marine)
ecosystems, and are often very diverse in their body shapes as well as in their habits. Some are serious
pests to humans, while many are beneficial, and others perform varying ecosystem functions as scaven-
gers and recyclers of dung, carrion, and other organic materials. Some have roles in natural communi-
ties as wood borers, pollinators, plant feeders, and even parasites. Their size varies from the tiny
featherwing beetles (0. 25 mm in body length) to the giant rhinoceros or Hercules beetle (14 cm (5. 5
inches) in body length). As adults or larvae some stridulate, others are eyeless, wingless, or variously
adapted to their specialized habits. Beetles have their own intrinsic value for ecological reasons, as well
as having important implications for wildlife conservation and the protection of biodiversity. They are
also potentially valuable in environmental monitoring as indicators of climate change, pollution, human-
caused disturbance, and ecosystem integrity.

Because of both their beneficial and deleterious activities in both natural and managed ecosystems
(agriculture, horticulture, commerce, forestry, and pollination) it is vital for land managers of every
nation to know what beetles are present in their geographic territory, and to monitor the health of the
native fauna and track the dispersal and damage of non-native (also called introduced or adventive)
species. Hence, an inventory of the beetles of each island in the Lesser Antilles can be of practical help to
human interests.

A long history of study of species taxonomy has been performed on these islands as part of the
investigation and documentation of beetles in the New World in general. A varying amount of field and
laboratory research has resulted in varying numbers of species known from each island in the Lesser
Antilles. This report summarizes and adds to this data set. It is also possible to estimate the number of
species that could occur on each island so one can suggest how much species diversity yet remains to be
discovered.

The West Indian biodiversity hotspot

The islands of the West Indies are one of the world’s biodiversity “hotspots” (Myers 2003, Myers et
al. 2000). This is because of their large numbers of endemic species (species which are naturally limited
in distribution to a designated area) and in the large ratio of number of species to island area for both
plants and terrestrial vertebrates. The West Indies support some 7000 species of endemic plants and 779
species of endemic vertebrates (148 birds, 49 mammals, 418 reptiles, 164 amphibians). In fact, the island
groups of the West Indies, Philippines, and Madagascar rank as the “hottest of the hot” in terms of
extremely high endemism and intense species packing per unit area and the high degree of threat to
them. Protected areas are now 11.3 % of the West Indian islands (Mittermeier et al. 2004, Conservation
International 2010).

Endemism of invertebrates is also extensive in the West Indian islands but is relatively poorly docu-
mented. For instance, in the butterflies, the best-known insect group, 40% of the species are single island
endemics (Smith et al. 1994). The levels of endemism are not or only poorly known for other groups of
insects. The Lesser Antilles comprise only 10% of the land area of the entire West Indian biodiversity hot
spot but many species are unique to it. For instance, over 1300 species of beetles are now known from the
island of Guadeloupe in the Lesser Antilles and many of them likely evolved on and live only on that
island. Beetles endemic to one or more islands of the Lesser Antilles now total 1450 species.

The goal here is to summarize the knowledge of the beetles of the islands of the Lesser Antilles in a
way that may be of interest or utility to multiple types of users. My own personal interests are in species
level biodiversity and the patterns of distribution that are present. These can lead us toward an under-
standing of the ecological and evolutionary dynamics of both the beetles and other components of the
faunas and the islands themselves.
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Figure 1. The islands of the West Indies and adjacent continental land masses, showing in the east the main north-south
island arc of the Lesser Antilles.
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Geographic groupings of islands

The West Indian Islands (Fig. 1) lie east of Central America and between North and South America,
mostly within the edge of the tropics. Most of the islands (but not all of them, such as the Bahamas
Islands group) border on the Caribbean Sea. Therefore, in this work, the islands are called the West
Indies, which is a geographically more inclusive and more correct name than Caribbean Islands. There
are three principal island clusters in the West Indies: 1) the Bahamas, which biogeographically (if not
administratively) include the Turks and Caicos Islands to the southeast; 2) the Greater Antilles, com-
posed of Cuba, Jamaica, Hispaniola, and Puerto Rico (and associated smaller island groups such as the
Virgin Islands, and the Cayman group); and 3) the Lesser Antilles, which are an irregular chain of
smaller but ecologically varied islands extending from the eastern end of the Greater Antilles, south-
wards to Trinidad, on the north-eastern shoulder of South America. The last two groups are here collec-
tively called, in short, the Antilles. These are all oceanic islands, meaning they have had no significant
land connections for at least the past 20 my (million years) for overland movement of biotas from any
continental lands. All terrestrial organisms now on the islands have probably had to cross oceanic water
gaps to reach the islands, although this has been a topic of prolonged discussion and argument (see
Woods 1989, Woods and Sergile 2001). The collective term Antilles differentiates these islands from the
continental shelf islands of South America that have had (or may have had) land contact with that
continent.

The islands of the Lesser Antilles have a similar age and origin, which is distinctly different from
that of the Greater Antilles, and are a natural geological and biogeographic unit. The northern part of
the Lesser Antilles island arc has been grouped as the Leeward Islands, and the southern part as the
Windward Islands. Geologically, Barbados is distinct from these two geographic subgroups of the Lesser
Antilles.
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shown for the reconstruction. Modified from Iturralde-Vinent and MacPhee (2006) and Genaro (2008).

The Leeward Islands. These are so named because they were downwind (leeward) of the center of
the island chain, which was the usual point of arrival of European sailing ships coming from Africa.
They are the northern island group of the Lesser Antilles and are comprised of Anguilla, Antigua, Barbuda,
St. Kitts & Nevis, St. Barthélemy, St. Eustatius, Saba, St. Martin-St. Maarten (an island administra-
tively divided between France and the Netherlands), Montserrat, and Guadeloupe and its satellites (Marie-
Galante, La Désirade, and Iles des Saintes). The islands of the northern Leewards are shown in Figure
2. The Leeward Islands are sometimes considered to include the U. S. and British Virgin islands but
biogeographically these are part of Puerto Rico and the islands on its submarine bank. The placement of
the island of St. Croix is something of a problem. It is politically part of the U. S. Virgin islands, but is
not on the Puerto Rico bank, but on its own separate bank and is its own independent biogeographic
unit. It is geologically and biogeographically allied with Puerto Rico and is here grouped with it and the
Virgin Islands, and not the Lesser Antilles

The Windward Islands. These are so named because they were upwind (windward) of the center of
the island chain, which was the point of arrival of European sailing ships coming from Africa. They are
to the south of the Leeward Islands and are comprised of Dominica, Martinique, St. Lucia, St. Vincent
and the Grenadines, and Grenada. Barbados is outside of this group.

South American oceanic islands. Some of the islands along the northern coast of South America
lie off the shallow continental shelf, beyond the 200 m isobath (depth line), and have apparently had no
land connection with South America at times of low sea levels. These are the Venezuelan islands of Islas
(or Islotes) de Aves, Blanquilla, Orchilla, and Los Roques, and the Dutch islands of Bonaire and Curacao.
Their geological origin may be as lateral fragments separated from the leading margin of the early
Tertiary West Indies tectonic plate as it moved eastwards. These are here considered to be oceanic islands
of the West Indies, but not part of the Lesser Antilles.

South American continental shelf islands. Some islands off the north coast of South America lie
on or very near the shallow continental shelf of South America, within the 200 m isobath line. They had
(or nearly had) land connections with South America at times of low Pleistocene sea levels. They are
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Table 1. Summary of geo-physical characteristics of all the larger and some of the smaller islands (which have had
beetle sampling) of the Lesser Antilles, listed in order of increasing island area. Area and elevation data mostly from
Morrissey (1998).

Island name Area (km?) Maximum elevation Predominant Biogeographic

(m) surface bedrock island group
geology

Mayreau 1.76 85 mixed Grenada Bank

Mustique 5.49 127 mixed Grenada Bank

Canouan 7.29 267 mixed Grenada Bank

Union 8.4 304 volcanic Grenada Bank

Les Saintes group 10 309, Terre-de-Haut volecanic Guadeloupe Group
293, Terre-de-Bas

Saba 13 887 voleanie Saba Bank

Bequia 15.6 268 mixed Grenada Bank

La Désirade 20 273 limestone Guadeloupe Group

St. Barthélemy 21 286 limestone Anguilla Bank

St. Eustatius 22 600 voleanic Netherlands Antilles

Carriacou 31.6 236 mixed Grenada Bank

St. Martin-St. Maarten 87 484 limestone Anguilla Bank

Nevis 93 985 voleanic St. Kitts-Nevis Bank

Anguilla 96 59 limestone Angnilla Bank

Montserrat 104 969 volecanic Montserrat

Marie-Galante 153 150 limestone Guadeloupe Group

Barbuda 161 39 limestone Antigua-Barbuda Bank

St. Kitts 168 1156 volcanic St. Kitts-Nevis Bank

Antigua 281 402 mixed Antigua-Barbuda Bank

Grenada 344 840 voleanic Grenada Bank

St. Vincent 389 1233 voleanic St. Vineent

Barbados 430 340 limestone Barbados

St. Lucia 616 950 voleanic St. Lucia

Dominica 751 1432 voleanic Dominica

Martinique 1100 1397 voleanie Martinique

Guadeloupe; a bipartite 1434 1467 (Basse-Terre) volcanic Guadeloupe Group

island, its two parts (Basse-Terre);

separated by a narrow 130 (Grand-Terre) limestone

marine channel (Grande-Terre)

Aruba, the Venezuelan islands of Frailes, Margarita, Testigos, Tortuga, and the island nation of Trinidad
and Tobago (Peck et al. 2002). They are here regarded as satellites of continental South America and not
part of the oceanic islands of the West Indies.

Political groupings of islands

The Lesser Antilles islands have a long and complex. history of past colonial occupation and admin-
istration by various European nations, accompanied by an extensive history of forest and agricultural
exploitation. These islands were one of the most valuable, most coveted, and most bitterly contested
corners of the world from the 1600’s to the early 1800’s (Parry et al. 1987). The political control and
affinities of many of the islands changed from several to many times in the past and the islands are now
a complex mix of affiliations, independent countries, dependent states, and territories. Some of these
islands have different names according to which language is used (English, French, Dutch). To simplify,
I use the preferred name as used by the present administrative body of the island. In one case a single
island, split between two governments, has a hyphenated name (St. Martin-St. Maarten). There are also
political groupings such as the Netherlands Antilles (Aruba, Curagao, Bonaire, St. Maarten, St. Eustatius,
Saba); the French Antilles (Martinique, Guadeloupe and its dependencies) and the wider West Indies
United Kingdom Overseas Territories (Anguilla, Bermuda, British Virgin Islands, Cayman Islands,
Montserrat, Turks & Caicos Islands). The islands and groupings are listed below in alphabetical order,
with their present political status or affiliation, following Morrissey (1998).

Anguilla (pronounced an-gwil-la). Formerly a British possession and at one time a dependency of
St. Christopher-Nevis; now a British Dependent Territory.
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Figure 3. Detailed map of the smaller and northern islands of the Leeward Islands, at the northern end of the
Lesser Antilles.

Antigua (pronounced an-TEE-ga). Formerly a British possession, now one half of the dual island
nation of Antigua and Barbuda, independent since 1981; it includes the uninhabited island of Redonda.

Barbados. Formerly a British colony and now an independent nation since 1966.

Barbuda. Formerly a British possession, now one half of the independent dual island nation of
Antigua and Barbuda (see above). This has sometimes been confused with Barbados.

British Virgin Islands. Formerly a British possession and not a part of the Lesser Antilles but
lying on the Puerto Rico Bank, including the islands of Anegada, Guana, Jost van Dyke, Tortola, Virgin
Gorda, and other smaller islands; now a British Dependency.

Dominica (pronounced dah-min-EE-ka). Formerly a British possession, and an independent nation
since 1978; located between Guadeloupe and Martinique, in the Lesser Antilles; it has sometimes been
confused with the nation of the Dominican Republic (La Republica Dominicana), a part of the island of
Hispaniola in the Greater Antilles. This has led to error in reporting species distributions.
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Figure 4. General fluctuation of relative sea levels (RSL) in the later part of the Pleistocene, derived from Waelbroeck
et al. (2002) and Shackleton (2000) by Lascu (2005). This shows how varying were the sea levels (and thus island
shorelines and island areas) through the last quarter of the Pleistocene. The result is that at times of lower sea levels
during global glacials the islands of the Lesser Antilles had more exposed land and were closer to each other and
overwater dispersal between islands was facilitated. Additionally, over this time span the higher islands of the
southern islands were increasing in area and elevation through volcanic activity.

Grenada (pronounced gruh-NAY-duh). Formerly a British possession and an independent nation
since 1974, including the main island of Grenada along with the Grenadian Grenadines (including the
islands of Petite Martinique, Carriacou and other smaller islands). The island name has been confused
with the city of Grenada, on Lake Nicaragua, in Nicaragua. Also, the country of Colombia was once
called Nueva Grenada, and this has caused minor geographic confusion.

Guadeloupe. This politically is a Département of France, composed of the two major and presently
narrowly separated islands of Basse-Terre and Grand-Terre, which together form the principal island of
Guadeloupe, with the smaller satellite islands of Désirade, Les Saintes, Marie-Galante, Petite-Terre, and
the distant island of St. Barthélemy (St. Bartholomew), and part of the island of St. Martin-Maarten.

Martinique. This island is politically a separate Département of France.

Montserrat. A former British possession, and now a Dependent Territory of Britain.

Netherlands Antilles. These consist of two groups of islands associated in a Netherlands Antillean
Federation composed of: 1) a northern group called the Dutch Windward Islands (Saba, St. Eustatius,
and St. Maarten; these are considered here); and 2) a southern group called the Dutch Leeward Islands
(Aruba, Bonaire, and Curagao) which are on or near the South American continental shelf, and close to
Venezuela; these are not considered here.

Nevis (pronounced nee-vis). This was a British possession and is now part of the island nation of St.
Kitts and Nevis.

Redonda. This is an isolated and uninhabited rock belonging to Antigua and Barbuda.

Saba (pronounced say-bah). This island was formerly a part of the Netherlands Antilles, and is now
administered as a Public Entity within the Kingdom of the Netherlands.

St. Barthélemy. The name is also written St. Bartholomew, St. Barths and St. Barts; it was for-
merly an administrative part of St. Martin, which is a part of the Département of Guadeloupe; and it is
now a French Overseas Collectivity. This includes the tiny offshore island of Fourche.

St. Christopher. A former British possession, whose name is now changed to St. Kitts; see below.
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St. Eustatius. The island is commonly known as “Statia”; it is administratively a part of the
Netherlands Antilles (see above).

St. Kitts. Formerly a British Colony, and once called St. Christopher, it has been independent since
1983 as a part of the dual island nation of St. Kitts and Nevis.

St. Martin. The French part of the island St. Martin-St. Maarten, politically a part of the French
overseas Département of Guadeloupe. This includes the tiny offshore islands of Fourmarre and Tintamarre.

St. Maarten. The Dutch part of the island St. Martin-St. Maarten; formerly a part of the Dutch
Windward Islands; now an independent nation within the Kingdom of the Netherlands.

St. Lucia (pronounced loo-sha). Formerly a British possession; an independent nation since 1979.

St. Vincent and the Grenadines. Formerly a British possession, now an independent nation,
including the main island of St. Vincent with the Vincentian Grenadines (Bequia, Mustique, Canouan,
Mayreau, Tobago Keys, Union, Palm (formerly Prune) Island, Petit St. Vincent, and other smaller is-
lands).

Sombrero. An uninhabited island; a part of the dual island nation of St. Kitts and Nevis.

United States Virgin Islands. A United States Dependency, not a part of the Lesser Antilles but
lying on the Puerto Rico Bank, including the larger islands of St. John and St. Thomas. The island of St.
Croix is a political part of this group, but is not on the Puerto Rico Bank, but on a separate submarine
bank of its own.

Virgin Islands. See British Virgin Islands and United States Virgin Islands.

Natural History

Climate. The Lesser Antilles lie in the Trade Wind Zone and have a Tropical Eastern Maritime
climate, which is relatively constant. There is little variation in day-length or temperature throughout
the year, and there is usually a daytime maximum of about 30°C and a night-time minimum of about 20°C
at sea level.

Rainfall abundance is directly correlated with elevation. There is a rainy season from about June to
December when there is generally a greater diversity of active insects, and a drier season from about
January to May. These seasons are more pronounced at lower elevations, where many trees and shrubs
lose their leaves as a response to the dryness. However, the dry season is the time of flowering of much
of the vegetation and activity of pollinating insects, and there may be significant activity of groups such
as Cerambycidae and Buprestidae. Touroult and Poirier (2012: 7) find the time of the dry season from
March to the end of May to be the most favorable for collecting in Martinique. Topographical configura-
tion causes differences in rainfall and high mountains often produce local variations between windward
(east) and leeward (west) coasts.

Aerial dispersal by active flight and passive dispersal by winds can occur anytime. Hurricanes affect
forest development and can bring new plants and animals. It is often generalized that the strong winds of
hurricanes aid in overwater insect dispersal (Darlington 1938). For instance, Schistocerca sp. locusts
were brought to St. Lucia by a hurricane in 1988. The usual hurricane season is from June to October.
For any one island, a hurricane has struck about once in 20 years, but there can easily be two in as many
years and then 50 years before another one hits.

Vegetation and biotic zonation. The dominant lowland vegetation of the Lesser Antilles is a
tropical monsoon forest that can also be characterized as a seasonal deciduous scrub forest. Beard (1949)
summarizes the natural vegetation of the islands, which ranges from xeric microphyllous woody vegeta-
tion in arid lowlands to macrophyllous rainforest vegetation at mid-elevations and with low stature
woody vegetation (elfin forest) on the highest mountains. There is little or no remaining unaltered
lowland vegetation after 300 years or more of agricultural and forestry exploitation of the islands (Beard
1949). Various boom and bust agro-economic cycles had repeatedly caused the complete clearing, exhaus-
tion, and subsequent abandonment of large areas of land and even entire small islands. This is evident
today with waste tracts covered with low-stature scrub thicket or forest.

It is possible to divide the continuum of the flora and fauna into general zones. These intergrade into
each other with distance from the salt influence of the sea, if the habitat is on the windward (east) or
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leeward (west) side of the island, and with increasing rainfall and decreasing average temperature ac-
companying an increase in elevation above sea level.

The littoral zone is the coastal zone, and the vegetation is under edaphic influence, depending on a
substrate which may be rocky, or with extensive sands, or saline soils. The mangrove association is
composed of woody vegetation characterized by the trees Rhizophora mangle L. (red mangrove), Avicennia
germinans (L.) (black mangrove), Laguncularia racemosa (L.) Gaertn. (white mangrove), and Conocarpus
erecta L. (buttonwood). Inland of these may be Pterocarpus officinalis Jacq., Symphonia sp., Annona sp.,
Inga sp., Ceiba sp., and Ficus sp.

Xerophile (drought tolerant deciduous) vegetation occurs inland, from sea level up to about 150 to
250 m altitude on all the islands, which are seasonally very dry from about January to May. Rainfall
annually amounts from 0.80 m to 1.80 m. The common woody vegetation is widely distributed through-
out the West Indies basin, and includes Scaevola plumieri L., Lantana camara L., Tabebuia heterophylla
(DC.) Britton, Bursera simaruba (L.) Sarg., Hippomane mancinella L., and Haematoxylon campechianum
Kandil, some of which may grow to a height of over 10 m. Little of this lowland vegetation remains except
on steep, rocky, and abandoned lands.

Mesophile (seasonally drought tolerant and evergreen) vegetation occurs at altitudes above the
xerophile zone, up to 400-500 m. There is more rainfall (1.80 to 3 m annually) and less evapotranspira-
tion because of cooler air temperatures. Common trees are Hymenaea courbaril L., Miconia mirabilis
(Aublet) L. O. Williams, Tetrazygia angustifolia (Swarz) de Candolle, and Inga ingoides (Rich.) Willd.
Little of this vegetation now exists except as second growth because of extensive agricultural modifica-
tion, and the introduction of alien crop plants and trees. A common introduced plantation tree is Swietenia
macrophylla Jacq. (large leaved mahogany).

Hygophile forest, usually called rain forest, occurs from about 400-500 m to about 1000 m in alti-
tude, has higher rainfall, and occurs only on the high islands. There is a shrubby understory with Ilex.
macfadyeni (Walp.) Rehder., Clusia mangle Rich ex. Planchon and Triana, and thickets of palms such as
Prestoea montana (R. Graham) Nichols. The trees may be of immense size and include Amanoa caribaea
Krug and Urb., Tapura latifolia Bentham, Dacryodes excelsa Vahl, Richeria grandis Vahl, and Pouteria
pallida (C. F. Gaertner) Buehni as well as epiphytes and vines. These forests are rather well preserved
because of the difficulty of past access to them and their present protection in forest reserves and na-
tional parks on Guadeloupe, Dominica, Martinique, St. Lucia, St. Vincent, and Grenada. Above 1200 m
altitude the forest becomes lower in stature and more heavily covered with epiphytes as a moss forest or
elfin forest. These two kinds of upper elevation forests have a higher proportion of plants (and probably
insects) endemic to just the Lesser Antilles, or to a single island.

Insect ecology. There have been few comparative ecological studies of insects of the Lesser Antilles.
Insect activity is more controlled by rainfall than temperature in the Lesser Antilles. In a study of insect
abundance and seasonality, abundance was 2.3 times and biomass 3.1 times greater in the wet season
than the dry in a coastal area of Grenada (Tanaka and Tanaka 1982). There was no difference in size
distribution of insects between the two seasons.

Tanaka and Tanaka (1982) note that the arthropod richness of the West Indies is lower than in
continental South America, and that the faunas tend to be more generalized, with broader niches, and
with more trophic generalists. Favorable conditions usually lead to an increase in populations of gener-
alist species.

The beetle fauna. The beetles of the West Indies are still incompletely known. The first summary
was in the listing of Leng and Mutchler (1914, 1917). Blackwelder (1944-1957) summarized beetle data
for the Neotropics, including the West Indies. A recent summary of the Greater Antillean island of Cuba
lists 2673 beetle species (Peck 2005) compared to the 4675 species known in the nearby continental beetle
fauna of Florida (Peck and Thomas 1998). Turnbow and Thomas (2008) summarize the beetle fauna of
the Bahamas Archipelago, with 996 species in 74 families. Thomas et al. (2013) list 605 species in 63
families for the Cayman Islands. The island of Hispaniola, containing the countries of Haiti and the
Dominican Republic, has 1810 listed beetle species (Pérez-Gelabert 2008).

Puerto Rico (excluding the Virgin Islands) has 1098 recorded species (Wolcott 1951, Maldonado
Capriles 1996). It is unfortunate that there is no recent summary listing for Puerto Rico and the associ-
ated Virgin Islands. Tiny Guana Island in the British Virgin Islands (the eastern-most part of the Greater
Antilles and on the Puerto Rico Bank) has received intensive attention and now has 405 documented
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Figure 5. The larger and sometimes connected paleo-islands of the eastern West Indies at times of maximum low
sea levels during the last glacial, about 26,000 to 20,000 yBP. Some of the present islands of the Lesser Antilles thus
had considerably larger areas and were joined with other islands on their marine bank as continuous land, and the
islands were closer to each other. The glacial low sea levels approximated the insular shelf margins. The isobath
(depth) line is shown here at -200 m below the present sea level. The evidence for sea level depression in the last
glacial is for a decrease of as much as -150 m (Clark et al. 2009). The larger island areas are the exposed submarine
banks that represent the true biogeographic islands that were isolated from each other. Note that some of the
islands paralleling the north coast of South America were still isolated by seawater and were thus oceanic islands,
even though they lie on or near the continental shelf of South America.

beetle species (Valentine and Ivie 2005). Miskimen and Bond (1970) summarize the known beetle fauna at
310 species for St. Croix, U. S. Virgin Islands (on a marine bank of its own, and a separate biogeographic
unit from the other Virgin islands, all of which are on the Puerto Rico bank).

Modern beetle faunal summaries for the Lesser Antilles are available for Grenada and the Grena-
dines (Woodruff et al. 1998) with 507 species, Dominica with 347 named species (Peck 2006), Montserrat
with a total of 718 known species (Ivie 2008a, 2008b), Barbados with 232 named species (Peck 2009a), St.
Lucia with 175 named species (Peck 2009¢) and 144 endemics and a total of over 816 species (Daltry
2009), St. Vincent with 536 named species (Peck 2010a), the group of smaller islands of the northern
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Table 2. Data and predictions of natural saturation numbers of beetle species on islands of the Lesser Antilles,
based on a relationship between island size and number of species using Montserrat as the comparative island (Ivie
et al. 2008a). Some of the islands were united to others as larger paleo-islands at times of lower sea levels. The
numbers of species yet to be discovered may be used as an indicator of how poorly an island’s fauna is known. These
numbers may be too high for smaller, drier, and heavily altered islands.

Island Area (km*) Present number Present Predicted total Predicted
of single-island minimum number of number of
endemiec species number of species species

species remaining to be
discovered

Mayreau 1.76 0 86 242 156

Mustique 5.49 4 141 341 200

Canouan 7.29 0 35 372 337

Union 8. 4 0 127 388 261

Les Saintes 10 1 53 409 356

Saba 3 1 50 442 392

Bequia 15.6 0 61 467 406

La Désirade 20 0 35 503 468

St. Barthélemy 21 3 94 511 417

St. Eustatius 22 0 23 518 495

Carriacou 31.6 1 27 578 b51

St. Martin-St. ] 69

Maarten 87 784 715

Nevis 93 0 66 800 T34

Anguilla 96 1 20 822 802

Montserrat (Ivie et 43 718

al. 2008a: 59) 104 827 109

Marie-Galante 153 3 51 029 878

Barbuda 161 0 21 043 022

St. Kitts 168 1 132 955 823

Antigua 281 7 276 1115 839

Grenada 344 T2 T74 1185 411

St. Vincent J89 96 671 1230 559

Barbados 430 8 362 1268 906

St. Lucia (Daltry 144 816

2009: 1) 616 1413 597

Dominica 751 98 648 1499 851

Martinique 1100 56 446 1682 1236

Guadeloupe 1434 445 1492 1850 3568

Leewards with 218 species (Peck 2011a), and Martinique with 270 species (Peck 2011b). Meurgey (2011),
in a raw and uncritical preliminary list of all known arthropods for Guadeloupe, summarizes the beetles
as having 89 families, and 1396 species, with 246 species endemic to the island. However, Peck et al.
(2014) list 60 families, 719 genera, and 1338 species, with 482 species endemic to the Guadeloupe Archi-
pelago.

Geological history

The geological histories of the islands of the West Indies are varied. Donnelly (1988), Pindell and
Barrett (1990), Iturralde-Vinent and MacPhee (1999), Graham (2003), and Iturralde-Vinent (2006) pro-
vide overviews and synthetic summaries, often within a context of historical biogeography. While the
origins of the Greater Antilles are complex. and perhaps controversial, the origins of the Lesser Antilles
are relatively simple (Maury et al. 1990). In short, the Lesser Antilles are an island arc marking the
meeting front of two moving tectonic plates. The westward-moving American plate, which floors the
Atlantic Ocean is being subducted into an oceanic trench under the leading edge of the overriding and
eastward moving Caribbean plate. The pressure and friction of the collision has caused the earth’s crust
to melt and spew upwards as subduction volcanoes behind the eastern margin of the West Indies plate. It
is this volcanic activity which has created the islands of the Lesser Antilles. The Anegada Passage, to the
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northwest of the Leewards is a distinct structural line, a marine trough, which separates the Lesser
Antilles from the Greater Antilles, which have very different geological ages and origins (Pindell and
Barrett 1990).

In their detailed paleogeographic reconstructions, Iturralde-Vinent and MacPhee (1999) propose that
the Aves submarine ridge and the Lesser Antilles may have been a single entity from later Cretaceous
times and through the Eocene (Fig. 2). They were presumably linked to the terranes (allochthonous
crustal elements along plate boundaries) of the Aruba-Tobago Belt of islands in the south and to the
Greater Antilles to the north. The topographic high of the Aves Ridge may have been emergent but
foundered in or before the Miocene. Donnelly (1988) mentions similarities in basement volcanic and
shallow plutonic rocks of the British Virgin Islands and St. Martin-St. Barthélemy, La Désirade and St.
Thomas-St. John, and Tobago and Bonaire with the Virgin Islands and Puerto Rico. This may be evi-
dence that they represent fragments of a once-continuous Cretaceous island arc which stretched into a
series of disconnected terranes in the Tertiary. The foundation of the Lesser Antilles may be built (in
part) of fragments of the Greater Antilles torn away in the eastward movement by the West Indies plate
in the early Tertiary. Thus, the present Lesser Antilles may have developed upon and may be largely
obscuring dispersed fragments of an older island arc. It is important to stress that these earlier islands
were non-permanent and the persistence of any of their terrestrial biotas seems unlikely.

The islands of the Lesser Antilles (except Barbados) now form a double arc of two geologically
distinct sets of islands of two age classes (Figure 3). The first set of islands is a shorter outer arc of lower
and older eroded volcanoes which have been capped with thick and younger marine sediments and lime-
stone deposits that were then uplifted. These are called the Limestone Caribbees. The second set of
islands is a longer inner arc of younger and higher volcanic islands, called the Volcanic Caribbees (Bouysse
et al. 1985).

The main geological difference between the volcanic and limestone island arcs is the age and compo-
sition of the surface bedrock, ranging from 38-10 myBP (million years before present) in the outer
limestone arc, and 7.7 myBP and less in the inner volcanic arc (Briden et al. 1979, Maury et al. 1990).
The outer and older arc of the Limestone Caribbees is the result of Eocene to late Oligocene volcanism
followed by extensive erosion and subsidence. The volcanic rocks were then capped with late Oligocene-
early Miocene marine limestones, with a subsequent late Miocene uplift. The Limestone Caribbees are
comprised of Sombrero, Anguilla, St. Martin-St. Maarten, St. Barthélemy, Barbuda, Antigua, the Grand-
Terre half of Guadeloupe, and Marie-Galante. Originally the islands must have looked like typical volca-
nic islands before their alteration by erosion, subsidence, and subsequent limestone deposition. They
were probably re-emergent and available for terrestrial colonization since the Miocene at the earliest (the
past 15 million years) so are the older of the two sets of islands.

The inner arc is more recently volcanic. The present wave of volcanic activity began some 7.7 myBP
and uplifted the older volecanic or metamorphosed cores of any earlier islands. This group of islands
forms an arc from Saba to Grenada as the major arc of the Lesser Antilles. They are typically higher
mountainous islands over 500 m in elevation, and are mostly composed of rather recently erupted volca-
nic rocks of late Miocene and early Pliocene to recent age, with only limited sedimentary deposits. They
may have achieved their present size through volcanic activity only since the late Pliocene or Pleistocene
and most colonization may have been throughout the past 3 million years. The Volcanic Caribbees of the
northern Leewards (Figure 2) are smaller and lower than the volcanic islands to the south because they
have experienced less volcanic activity and more erosion in recent times than the larger islands to the
south.

Basalt lavas are abundant in the older rocks, while andesitic lavas are characteristic of the younger
volcanics. Voleanic eruptions have been mostly of the explosive type, in which masses of rock and nuées
ardents (hot ash flows) were belched forth. Flows of once-liquid lava are rare, but many road cuts reveal
rocks of all sizes embedded in a fine compacted ash (tuff), locally called tiff. The eruption of La Soufriere
on Martinique in 1902 caused much loss of human life, and undoubtedly had a very significant but
localized impact on the biota, from a nuée ardent with temperatures of over 8002C. Active volcanism has
occurred at the La Soufriére volcano on St. Vincent in 1971-1972 and as recently 1995-1997 at the La
Soufriere volcano on Montserrat. That eruption led to the intensive and extensive study of beetles on
Montserrat by Ivie et al. (2008a, 2008b). There is also an underwater volcano, called Kick’em Jenny, off
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Relationship between Island Size and Beetle Diversity
in the Lesser Antilles
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Figure 6. Darlington (1957) proposed, as a “rule of thumb”, that there exists, within a given region of relatively
uniform climate, an orderly relation between the size of a sample area and the number of species found in that area,
that there is a doubling of species numbers with each 10 times increase in island area. This was generalized as: (S =
CA?) where C = 170. 5 and z = 0. 301 (MacArthur & Wilson, 1967) which is shown as the regression line. Montserrat
is the key reference datum point for anchoring this species-area regression line (Ivie et al, 2008a). This represents
the hypothetical saturation number of species that might be expected to occur on an island of a designated area. Data
points are for present day islands and island areas. The position of the data points for all the islands other than
Montserrat fall under this line, which shows that more species would be expected on each island if it has the
expected natural saturation number of species. The difference between the regression line and each data points
suggests how many additional species might be expected with a complete knowledge of each island’s fauna. These
“undiscovered species” numbers are given in Table 2.

Isle de Ronde, close to the north coast of Grenada. In addition there are several dormant volcanic sites in
the island chain, including steam and gas vents, and the world’s second largest boiling lake on Dominica.

The evidence of the extent of ash falls of past and recent eruptions suggests that the biotas of entire
islands were usually not completely eliminated. The entire biota was not wiped out at any one time, but
that half or more of each island was unaffected by each major eruption. Re-colonization was possible
from the un-impacted part of an island.

Barbados alone is not founded on volcanic roots. The island core is composed of marine clastic
sediments accumulated in deep water some 50 myBP. When the leading eastward edge of the West Indies
seafloor plate overrode the subducting Atlantic seafloor plate, these sediments were deformed and up-
lifted to near the ocean surface as the north-south trending Barbados Ridge. Some 2 to 1 million myBP
an ancestral Barbados rose above the ocean surface and a small land area was then exposed and available
for terrestrial colonization. To the west of this early island, in clear and shallow water, a coral reef
carbonate cap-rock was precipitated. This reef-cap-rock rose above the ocean surface some 500,000 yBP
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Table 3. Summary of distributional groupings of the beetles of the Lesser Antilles. The groupings are hypotheses
of natural and human-aided distributions based on available data. The summary is only as good as the species-level
taxonomy and knowledge of distributions. New data may change the summary totals of species in groups, but the
general patterns are expected to remain similar. Distributions are used to suggest general regions of origin of the
species and their subsequent dynamics of dispersal. The underlying assumption is that speciation more likely
occurred on larger landmasses (continents or larger islands) and dispersal proceeded to smaller landmasses (islands

or smaller islands).

Distributional Group

Introduced to Lesser Antilles

Single island endemic

Lesser Antilles endemic

Widespread Antilles endemic

Lesser Antilles and Latin America

Widespread Antilles and North and/or
Central America

Widespread Antilles and South America

Widespread Antilles and Latin America

Characterization of Geographic species
Areas

Not naturally occurring in the Lesser 153
Antilles; present through intentional 5.7%
introduction or probably present

through accidental human-assisted
processes; naturally occurring

elsewhere in the New or Old Worlds.

Called adventive by some authors if
accidentally introduced. Often

expanding its distribution following

initial introduction.

Naturally restricted to one or more 985
present-day islands on a single 37.7%
biogeographic paleo-island (marine

bank) of the Lesser Antilles; probably
originating on that island or paleo-

island. Called precinctive by some

authors.

Naturally occurring only on two or 465
more Lesser Antilles islands; endemic 17.8%
(restricted) to Lesser Antilles;

originating in the Lesser Antilles.

Naturally occurring on one or more 212
islands in both the Lesser and Greater 8.1%
Antilles (including St. Croix and other
Virgin Islands) and sometimes on other
West Indian oceanic islands (e. g.,

Bahamas, Caymans, or northern South
American oceanic islands); originating
somewhere in the Antilles; sometimes
introduced elsewhere.

Naturally occurring in the Lesser 333
Antilles and South America, not in the 12.7%
Greater Antilles; sometimes including
Central America and/or Mexico;

probably suggesting a South American
origin.

Naturally occurring on at least one 103
island of both Lesser and Greater 3.9%
Antilles; and at least one country of

USA and/or Mexico-Central America,
excluding South America; suggesting
natural dispersal from the north and

west, not through South America.

Naturally occurring on at least one 22
island of both Lesser and Greater 0.8%
Antilles and one country of South

America; excluding Mexico and Central
America; suggesting a South American

origin.
Naturally occurring on at least one 147
island of both Lesser and Greater 5.6%

Antilles and Mexico and/or Central and
South America; dispersal direction
unclear.
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Table 3. Continued.

Widespread New World Naturally occurring on at least one 195
island of both Lesser and Greater 7.5%
Antilles and one country of North,

Central, and South America; with

varying northern and southern range

limits; dispersal direction to Lesser

Antilles unclear; possibly partly

introduced in parts of the range,

especially if associated with humans;

often tropicopolitan in distribution;
sometimes introduced to or from Old

World, direction often unclear.

Total named or differentiated 2612

species

and subsequent uplift continued in an episodic fashion, exposing increasing land area, in a step-like
series of raised terraces, throughout the late Pleistocene.

Both the Limestone and Volcanic Caribbee island arcs are on a combination of marine banks (sub-
merged platforms), and some of these were variously connected as emergent and larger paleo-islands at
times of low sea level in the Pleistocene (see below).

Island areas

Island areas are important factors influencing the sizes of the biotas that inhabit them, and
larger islands have proportionally larger biotas (Darlington 1957, Davies and Smith 1998, MacArthur
and Wilson 1967). The islands of the Lesser Antilles vary in size from small, such as Mayreau in the
Grenadines (at 1.76 km?) to medium sized (on a global scale) such as the composite island of Guadeloupe
(at 1434 km?2). Data are given for present areas of the islands in Tables 1 and 2.

It must be remembered that island areas are dynamic and have not been fixed through time. They
have increased through volcanic activity and uplift, and have decreased through erosion and subsidence.
The areas have also changed as eustatic sea level has changed.

During Pleistocene glacial episodes sea levels fell when water was locked-up as the ice of continental
glaciers. There are many research papers investigating the amount of sea level rise and fall through the
Pleistocene. Shackleton (2000) and Waelbroeck et al. (2002) are just two rather recent examples. These
show that sea levels were lowered several times, and perhaps by as much as 120-150 m lower at various
intervals, including the maximum of the last continental glaciation (Fig. 4). At times of sea level low-
stands some islands on shallow marine banks, not separated from each other by deep channels, were
then united into larger islands. Their floras and faunas then had no marine barriers separating them. On
these larger paleo-islands movement across the larger single island area was facilitated. For instance,
Barbuda and Antiqua were united as a single island, as were Grenada and all the Grenadines. These
larger paleo-islands provided larger targets for overwater colonizing species, whether they arrived by
either active or passive dispersal.

The last sea level low-stand, at which time the paleo-islands were at their largest, was from 26,500 to
19,000 yBP (Clark et al. 2009) and was the last time conditions were most favorable for major faunal
exchange. Sea level rise continued from then on with a level some few meters higher than now about 6000
yBP at a time called the hypsithermal, returning to its present level about 3000 yBP.

Biogeographic units of the Lesser Antilles.

The larger paleo-islands (as exposed marine banks) last existed from 26,500 to 19,000 yBP. At that
time, oceanic water barriers to dispersal of terrestrial biotas were smaller, fewer or absent for the faunas
of the Lesser Antilles. Speciation by island isolation is probably correlated with the extent of the paleo-
islands. These were probably similar in area in earlier glacials, with the exception of growth of volcani-
cally active islands through the Pleistocene, and erosion of the islands which were not volcanically
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active. The paleo-islands are shown on Figure 5. These paleo-island units of the Lesser Antilles which
functioned as evolutionarily independent biogeographic units, are as follows:
I. The Greater Antilles; the eastern end
A. The Puerto Rican Bank: Puerto Rico, Culebra, U. S. northern Virgin Islands (St. Thomas, St.
John, and satellites, British Virgin Islands (Anegada, Tortola, Guana, Jost Van Dyke, Virgin Gorda,
and satellites).
B. The Mona Bank; Mona Island (west of Puerto Rico and politically part of it, on its own separate
bank) and satellite islands.
C. The St. Croix Bank; U. S. Virgin Islands in part (St. Croix and its satellites)
II. The Lesser Antilles
A. The Leeward outer arc islands, also called the Limestone Caribbees
1. Sombrero Island
2. Anguilla Bank; Anguilla, St. Martin-St. Maarten, St. Barthélemy, and satellites
3. Antigua Bank; Antigua, Barbuda, and satellites
B. The Leeward inner arc islands, also called the Volcanic Caribbees
1. Saba Island
2. St. Kitts-Nevis (or Kittian) Bank; St. Eustatius, St. Kitts, Nevis
3. Redonda Island
4. Montserrat
5. Guadeloupe Bank or Guadeloupe Archipelago; and most of its satellites (Basse-Terre, Grande-
Terre, Marie-Galante, Désirade and most of their small satellites)
6. Les Saintes (of the Guadeloupe Archipelago)
7. Marie Galante (of the Guadeloupe Archipelago)
C. The Windward islands
1. Dominica
2. Martinique
3. St. Lucia
4. St. Vincent
5. The Grenada Bank; The Grenadine islands of St. Vincent and the Grenadines (Bequia, Mustique,
Canouan, Mayreau, Union, and smaller islands); and Grenada and its islands (Carriacou, Petit
Martinique, and satellites)
D. Barbados
E. Northern South American oceanic islands of Curagao, Bonaire, Islas de Aves, Los Roques, Orchilla,
and Blanquilla
II1. South America and its continental shelf islands of Tobago, Trinidad, Margarita, Tortuga, and Aruba.

Biotic colonization

The Lesser Antilles are here interpreted as having always been an archipelago of isolated oceanic
islands, separated from the Greater Antilles, and never with a land bridge connection to any other
islands to the west or south (Donnelly 1988, Hedges 1996, 2001). The biotic distributional patterns are
here seen to have been entirely formed through colonization by overwater dispersal. In the past the
larger paleo-islands provided larger targets for overwater colonizing species. These arrived through the
air by wind or by flight, or in or on vertebrates such as birds and mammals, or by rafting on floating
debris and vegetation (even floating pumice rafts) being carried northwards by ocean currents moving
from other islands or from rivers on Trinidad, Venezuela (the Orinoco), or elsewhere (Darlington 1938).
It is assumed that beetle colonization was much more likely to have been by winged adults than by non-
flying immature stages, although such is certainly possible, especially for larvae likely to be carried in
rafts of debris, wood, and soil.

In the Greater Antilles there is evidence that climates during glacials, when sea levels were lowest,
were more arid than at present (Pregill and Olson 1981). The vertebrate extinctions of the Greater
Antilles were mostly species of more open and xeric habitats, perhaps less able to cope with the wetter
present climates. This climatic aridity may have somewhat decreased colonization rates in the Lesser
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Antilles, but there are few or no data on any change in rainfall patterns. Annual temperatures may have
been only a few degrees lower than now (Graham 2003).

Zoogeographic patterns

There is an extensive literature on biogeographic patterns in the West Indies. Two recent books
(Woods (1989) and Woods and Sergile (2001) are examples, but such works usually have little or no
content on insects or other terrestrial invertebrates, except for Miller and Miller (1989, 2001) on butter-
flies, Genaro and Tejuca (2001) on Cuban insects, and Bell (2001) on rhysodine beetles. The only recent
volumes with significant insect content are Liebherr (1988a) and Noonan et al. (1992). These contain
chapters about Lesser Antilles beetles by Freitag on Cicindelidae (1992), Nichols on scaritine Carabidae
(1988a), and Liebherr on Platynus Carabidae (1988c).

Darlington (1957) summarized the distributional and colonization patterns of the land and fresh-
water vertebrates of the West Indian islands and concluded that this fauna is limited. The ancestors of
the faunas of the Greater Antilles crossed oceanic water gaps, principally from North or Central America,
and the Lesser Antilles were principally colonized by overwater dispersal from South America. In short,
the colonizations were by different groups in proportion to their ability to cross salt-water barriers and
to become established, and at different times, and from different source areas. This is also the dominant
pattern for beetles and other insects.

Human influences on the insects

The early Amerindian inhabitants of the West Indian islands (the Ciboneys, from about 2000 yBP;
the Tainos, from about 200 AD; and the Island-Caribs, from about 1200 AD) are suspected of bringing
agoutis and opossums to the islands, as well as various useful plants. They may have unintentionally
brought some insects as well but there is no compelling evidence for this. European influence in the
Lesser Antilles accelerated about 1650, when native vegetation and its fauna were massively cleared for
plantation crops such as sugarcane, and later for indigo and cotton. Over a 200 year time span, most of
the smaller and lower islands were cleared extensively or entirely to a scale now hard to imagine and
almost no unaltered vegetation remains on these places. Only the higher cores of the larger islands have
habitat which is little altered from its pre-human condition. Additionally, the active commercial connec-
tions of the slave trade and plantation economies with other New World and Old World tropical lands
offered abundant opportunities for the accidental import and export of insects as well as intentional
exchange of goods and materials. The impact of past habitat destruction and species introductions can
only now be guessed at. The potential impact of hobbyist and commercial collecting on populations of the
large and attractive Dynastes hercules L. beetles of Guadeloupe and Martinique was recognized in 1995
by making it a species protected by law on these islands.

A short historical review of the study of Lesser Antilles beetles

The beginnings of modern knowledge of beetles of the Lesser Antilles had its start with the taxo-
nomic publications of the Swede Carl von Linné (also known as Carolus Linnaeus) (1707-1778). Ninety
beetle species occurring in the Lesser Antilles were first described by him (but collected by others), but
seemingly few were described from specimens from the Lesser Antilles themselves. Perhaps it is more
appropriate to suggest that the study of Lesser Antilles beetles began with the Danish entomologist
Johann Christian Fabricius (1745-1809) who described several species from the then Danish island colony
of St. Croix, although this island was often not explicitly stated as the source of the specimens. He did
not himself collect in the West Indies, but described species sent to him by others. The principal collectors
for Fabricius seem to have been Adam Levin Smidt, a custom house officer, Johan Christian Schmidt, a
surgeon (both of St. Croix), and Julius Rohn, who made a zoological journey to the Antilles, including
St. Croix and nearby coastal countries, such as Cayenne (Zimsen 1964). Collections with Fabrician
specimens are scattered in museums in several European cities (Zimsen 1964). Many mixed contribu-
tions of species descriptions from a diversity of European taxonomists followed the publications of Linnaeus
and Fabricius.
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There are two landmark publications which began to form a unified overview of the beetles of the
Lesser Antilles, and both were products of French science. The first was a summary of the beetle fauna
of Guadeloupe by Fleutiaux and Sallé (1890) with later additions by others. The second was the initiation
of a project to continue this overview of the beetles of the Antilles as a part of the fauna of the French
Empire, with the first volume by Fleutiaux et al. (1947). This was comprised of detailed studies of a
variety of families, and was projected to cover the entire order but no additional volumes were produced.

Other major publications are the beetle lists of the West Indies by Leng and Mutchler (1914, 1917)
and Blackwelder’s (1943) study of West Indian Staphylinidae, and his (1944-1957) monumental list of the
beetles of Mexico, Central America, South America, and the West Indies. A large number of other contri-
butions have followed, with the most important being the series of contributions by F. Chalumeau and
colleagues on the Scarabaeioid families (Chalumeau 1976-1989) and F. Chalumeau and J. Touroult on
Cerambycidae (Chalumeau and Touroult 2004a-2005b).

Significant collectors and collections of Lesser Antilles beetles

While there are a great many taxonomists who have described beetle species from the Lesser Antilles,
only comparatively few persons have received recognition for having performed the preliminary but vital
function of actually collecting the specimens themselves. A brief summary of some of the more notable
collectors of published records follows.

Early French collectors. Some species were described by Olivier in 1790 and 1792 and a few soon
afterwards by Boheman and Chevrolat. Little is known of the people who collected their specimens. The
foundation summary of beetles of the French Antilles by Fleutiaux and Sallé (1890) for Guadeloupe was
based on the collections of several productive naturalists. I find no record that Fleutiaux and Sallé
themselves visited or collected on Guadeloupe. It is assumed that the specimens of their taxa are in the
Musée National d’Histoire Naturelle (MNHN) in Paris.

M. Delauney was a marine artillery captain, serving on Guadeloupe and Martinique between 1878
and 1879. His collections must have been significant because 16 beetle species were named for him. I have
been unable to find additional information.

Leo Dufau was an ardent hunter and collector in the area of Trois-Rivieres, Guadeloupe. Fifty eight
Lesser Antillean beetle species are named in recognition of his collecting efforts. I have been unable to
find additional information.

Félix Louis ’'Herminier (1779-1833) was a French pharmacist, born in Paris, where he studied
chemistry and natural history. In 1798 he moved from South Carolina, where he had collected beetles, to
Pointe-a-Pitre, Guadeloupe, where he lived until 1829. He was an avid naturalist and he published sev-
eral works on ornithology, and a woodpecker, shearwater, and a lizard are named for him. Upon his
death, his son, Dr. Ferdinand I’Herminier gave that South Carolina and Guadeloupe beetle collection,
along with his own from Guadeloupe, to the French entomologists Chevrolat and Dupont. The mix of
those two collections led to the creation of some errors as to the origin of the specimens when they were
later described, so some USA species have been attributed to Guadeloupe. Thirteen Lesser Antilles beetle
species are named for ’'Herminier.

M. Vitrac was a colonial doctor on Guadeloupe, and was the curator of the second Musée I’Herminier
at Point-a-Pitre. The first, founded in 1866 by M. Schramm, was destroyed by fire in 1871. Nineteen
Lesser Antillean beetle species are named in recognition of Vitrac. I have been unable to find additional
information.

An early “British” collector. Herbert H. Smith (1851-1919) may be the most important of the
early English speaking collectors. He was actually an American who collected for the British in a biologi-
cal survey of Trinidad and the Windward Islands in 1887-1891 as part of a project of the West Indian
Commission of the Royal Society (Holland 1919a, 1919b) and/or the British Association for the Advance-
ment of Science (Woodruff et al. 1998). This included collecting all insect groups. He was a graduate of
entomology (1873) from Cornell University, Ithaca, New York (Holland 1919a, 1919b, Howard 1898). He
collected on Barbados, St. Lucia, St. Vincent, Grenada, Dominica, and some of the Grenadines (Mustique).
His Antillean specimens are in the British Museum (Natural History), now the Natural History Mu-
seum. Twenty nine Lesser Antillean beetle species are named in recognition of Smith. As of 1897 (Howard
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1898) Smith had collected 1472 recorded species of insects, of which 789 were new to science, and 836
genera, of which 75 were new.

The beetle results were published in a series of foundation papers on the taxonomy of Lesser Antillean
beetles, almost entirely based on the collecting by H. H. Smith. It is of note that some of the papers also
include data from other islands in the Lesser Antilles. The most important resulting publications are:
Arrow (1900, 1903) on Scarabaeidae of St. Vincent and Grenada; Champion (1896) on heteromerous
Coleoptera, and (1897a) on serricorn Coleoptera, both of St. Vincent and Grenada; Champion (1898) and
Grouvelle (1898) on clavicorn Coleoptera of Grenada and St. Vincent; Gahan (1895) on Longicornia of
the West Indies; Gorham (1898a) on serricorn Coleoptera of Grenada and St. Vincent, and (1898b) on
Erotylidae, Endomychidae and Coccinellidae of St. Vincent and Grenada; Jacoby (1897) on phytophagous
Coleoptera of Grenada and St. Vincent; Matthews (1894) on Corylophidae and Trichopterygidae [Ptiliidae]
of St. Vincent and Grenada, and Cameron (1913, 1922, 1923) on Staphylinidae.

Smith later collected extensively in Mexico, Colombia, and Brazil and collected approximately 40,000
insect specimens in Brazil alone. His material is now partly widely scattered but is mostly deposited in
the National Museum at Rio de Janeiro, the Natural History Museum (BMNH) in London, UK, and the
Carnegie Museum, Pittsburgh, PA, USA.

Early American collectors. H. G. Hubbard, assisting C. V. Riley of the U. S. Department of Agri-
culture on a project on biological control of citrus pests, collected on Montserrat from February to April
in 1894. Hubbard and Riley material is in the U. S. National Museum of Natural History. See Ivie et al.
(2008a) for details of Hubbard’s collecting on Montserrat.

D. Stoner was the entomologist for the 1918 University of lowa Barbados-Antigua zoological expedi-
tion, with a focus on marine zoology. Brief notes of no lasting value on the entomological findings are
given by Nutting (1919) for Barbados (p. 116-120) and Antigua (p. 210-213). The location and condition
of any insect collections are not known.

R. E. Blackwelder (1943) collected staphylinid and other beetles through the West Indies in 1936
while an employee of the United States National Museum. His specimens are in the U. S. National
Museum of Natural History.

Other early collectors. C. L. Uyttenboogaart (1902) reported on some beetles from Barbados
collected in August and September, 1900.

The Bredin-Archbold-Smithsonian biological survey of Dominica, 1964-1966. This was the
most extensive biological survey in the Lesser Antilles, and made many entomological contributions. It
was financially supported by J. Bruce Bredin and John D. Archbold in conjunction with the Smithsonian
Institution. Participating insect collectors were D. M. Anderson, D. F. Bray, Y. Cambefort, F. Chalumeau,
dJ. F. Clarke, D. R. Davis, O. S. Flint, R. J. Gagne, A. B. Gurney, Y. Gysin, H. H. Hobbs, D. L. Jackson, dJ.
P. Morrison, C. Roys, P. J. Spangler, T. J. Spilman, G. Steyskal, E. L. Todd and W. W. Wirth. The beetle
results are those of Cartwright and Chalumeau (1978) on Scarabaeidae, Spilman (1971) on various
families, and Villiers (1979a through to 1981) on Cerambycidae.

Some comparatively recent collectors. Fortuné Chalumeau has pursued a career in finance and
a separate study of Guadeloupe insects since 1971. In 1978 he defended a thesis at the University of
Bordeaux, France, to obtain a degree of Doctor in Sciences. In 1978, with a few friends, he created the
IREC (Institut de Recherches Entomologiques de la Caraibe), Pointe-a-Pitre, Guadeloupe, a private foun-
dation devoted to entomological studies. In 1987 he resigned from his financial post in order to write and
to further his entomological research. He has published extensively on West Indian insects, especially
scarabs and cerambycids (1976-present and Chalumeau and Touroult 2005b). In 1995 all his scientific
collections were donated, along with the main part of his scientific library, to the government of the
Département de Guadeloupe (except for the holotype specimens, which were sold to the Département).
His collections are now housed in INRA (Institut National de Recherches Agronomique), Duclos,
Guadeloupe.

Julien Touroult has been an active field collector, especially in Cerambycidae and on the French
islands of Guadeloupe and Martinique, for the past some 15 years. His extensive published works on the
faunas of the islands are given in the “Literature Cited” section.

Many amateurs such as Paul Bonadona, André Delplanque, Christophe Sautiéres and some profes-
sional entomologists such as Yves Cambefort and André Villiers have also collected Coleoptera in the
Guadeloupe Archipelago in past years. J. Deknuydt and D. Romé are active collectors on Martinique.
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Michael A. Ivie, a professor in the Department of Entomology, Montana State University, and his
teams have been involved in beetle and other insect sampling in the West Indies since the 1980’s. His
extensive collections focus on the Virgin Islands, the Dominican Republic and the Lesser Antilles (espe-
cially Montserrat and St. Lucia). His collections are presently at Montana State University. See: http://
virgin.msu.montana.edu/westindies/.

Robert E. Woodruff, a taxonomic entomologist retired from the Florida Department of Agriculture,
led an extensive insect survey program on Grenada, St. Kitts, and Antigua in 1990-1991, in conjunction
with the Food and Agriculture Organization of the United Nations. He has collected beetles on many
islands in the Lesser Antilles, and especially in the Dominican Republic. His collections are privately
held or are with the Florida State Collection of Arthropods (FSCA), Florida Department of Agriculture,
Gainesville, FL.

My own fieldwork (see also below) has been on Barbados, Dominica, Grenada, Guadeloupe, the
Grenadines (Bequia, Canouan, Mayreau, Mustique, Union), Martinique, St. Lucia, and St. Vincent. The
collections are mostly with the Canadian Museum of Nature and the Florida State Collection of Arthropods,
with some residues deposited in the Field Museum of Natural History, Chicago, IL.

Materials and Methods

Literature records. The species inventory, which is the bulk of this contribution, is based on
published literature and documents the sources of the information. Blackwelder (1944-1957) was used as
the initial source of species records, followed by a search of the Coleoptera sections of the Zoological
Record from 1940 to 2013. It must be noted that many of the distributional records in Blackwelder (1944-
1957) were derived by him from Leng and Mutchler (1914, 1917) and the many family parts of the “Junk
Catalogue” or Coleopterorum Catalogus, parts 1 to 170, published between 1910 and 1940. Many indi-
vidual island records in Blackwelder (1944-1957) are derived from these sources and I have not individu-
ally verified them. A limitation of the Blackwelder (1944-1957) list and some other more recent cata-
logues is that references are given for the original species description, but are often not given for the later
literature records that added supplementary distributional information. Undoubtedly, the vast taxo-
nomic literature of family and generic revisions of beetles in the West Indies contains some records that
I have missed. Sometimes literature records do not specifically mention individual islands by name but
vaguely group them with other islands as “West Indies,” “Antilles,” “Lesser Antilles,” “Windward Is-
lands,” or “Leeward Islands. ” These general records are not usually included here.

Bibliographic information. A great many taxonomic and distributional references are listed in
the text. These are given in full in the bibliographic list of literature cited, which is arranged alphabeti-
cally by author name and year of publication. Publications with three or more authors are cited with the
first author name followed by et al. (and others). Authors who published more than one paper in a given
year are listed with an added letter (a, b, etc.) after publication year. Where this is not done the correct
publication may be recognized by the page number. Some of the older references given by Blackwelder
(1944-1957) have not been individually confirmed. Some incomplete citations of older literature in
Blackwelder (1944-1957) have been supplemented with information from Bouchard et al. (2011) or the
Smithsonian Institution Research Information System at http://siris-libraries.si.edu/ipac20/
ipac.jsp?profile=#focus.

Citation problems of double pagination. In a few cases, such as the review of beetles of Guadeloupe
by Fleutiaux and Sallé (1890) and of the weevils of Guadeloupe by Hustache (1929, 1930, 1932), two sets
of page numbers were printed. One is a continuation of the pagination of the journal of which the
contribution was a part. The second is as if the contribution was a stand-alone publication. Some later
catalogues have used the second set of page numbers, and this has caused confusion in citations.

Species names. The intention is to use presently accepted genus and species names. References
published after the original description of taxonomic names provide a history of the subsequent use and
a summary of knowledge for each name. References are arranged in chronological order and are sepa-
rated by a comma for different works of the same author, or a semicolon for works of different authors.
Each reference follows the sequence of author, year of publication, and page number. Complete synony-
mies of all past names and combinations for the species are not given. Subsequent generic and specific
synonyms are only those used in a Lesser Antilles context. The last citation is often that of the source
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from which the record is drawn. Earlier references to the species can be drawn from this source or from
Blackwelder’s (1944-1957) checklist of beetles of Mexico, Central America, South America, and the West
Indies. Parentheses are used around the name of a species author when the species is now combined with
a different generic name. Parentheses are also used to provide the former generic name. Brackets [ ...]
are used for two separate purposes. The first is to indicate names formerly applied to Lesser Antilles
specimens which are now known to be in error, indicating that the species does not occur in the Lesser
Antilles. The second is to indicate some widely distributed species which may be found in the future in the
Lesser Antilles, but at present have no explicit records documenting their existence there. In each case of
the use of brackets the intended meaning is evident.

Subspecies names. In some families there is a practice of using subspecies names. These should
usually indicate that island populations have morphological differences which have developed in isola-
tion from other island or mainland populations, suggesting that inter-population gene flow is impeded or
absent. Such subspecies may be interpreted as incipient species (at an early stage of speciation) if the
interruption of gene flow is maintained. Generally I have indicated the existence of subspecies names and
the islands to which they apply. The meaning or validity of a subspecies name should be considered with
care.

Historical voucher collections. Most of the early historical specimens documenting Lesser Antilles
beetles are assumed to be in two principal collections: The Natural History Museum (formerly the Brit-
ish Museum (Natural History)), London, U. K., for the early surveys of Grenada and St. Vincent, col-
lected by H. H. Smith; and the Musée National d’Histoire Naturelle, Paris, France, for the publications
on Guadeloupe. The important Chalumeau collections from Guadeloupe and other islands are housed in
the INRA collection (Institute National pour Recherche Agronomique), Duclos, Guadeloupe.

Supplementary collections. The Florida State Collection of Arthropods (FSCA), Gainesville, FL,
USA, has samples from the extensive Lesser Antilles collecting of R. E. Woodruff from 1989 to 1991.
These are mostly ultraviolet (blacklight) light trap and malaise trap collections totaling 324 samples
from Grenada, 58 from St. Kitts, 129 from Antigua, and 24 from St. Vincent. These were searched and
sorted for specimens between 2008 and 2010.

Specimens from the Bredin-Archbold-Smithsonian study of Dominica are in the US National Mu-
seum of Natural History, Washington, D.C., USA (USNM). Additional collecting on Dominica has been
by M. C. Thomas, R. Turnbow Jr., and R. S. Anderson on Guadeloupe, and C. O’Brien and R. Turnbow
dJr.

The field work of the present author was on: Barbados, 16 to 28 August, 2005, 24 May to 6 June,
2006, 5 to 23 June, 2007; Dominica, 29 May to 18 June, 2004; Grenada, 8 to 28 August, 2010; the
Grenadine islands of Mustique, Bequia, Canouan, Mayreau, Union, 29 July to 17 August, 2008 and 11 to
27 August, 2009; Guadeloupe, 12 May to 2 June, 2012; Martinique, 5 to 24 July, 2010 and 8 to 29 July,
2012; St. Lucia, 8 to 29 July, 2007; St. Vincent, 15 to 27 August, 2006 and 8 to 20 June, 2007. Standard
collecting techniques included use of visual searching and hand collecting, ultraviolet black light traps,
baited pitfall traps, beating of vegetation, malaise traps, Berlese-Tulgren extraction of leaf and wood
litter, and flight intercept traps. The focus was on natural habitats rather than urban, garden, or agri-
cultural habitats.

Voucher specimens and residues from the present author’s collecting are in the collection of the
Canadian Museum of Nature (CMNC), Aylmer, QC, Canada; the Field Museum of Natural History
(FMNH), Chicago, IL, USA; and the Florida State Collection of Arthropods (FSCA), Gainesville, FL,
USA.

Collection codens. The codens for collections referenced in the following systematic list are as
follows:

BMNH — The Natural History Museum (formerly the British Museum, Natural History), London, UK
CMNC — Canadian Museum of Nature, Aylmer, QC, Canada

FMNH — Field Museum of Natural History Chicago, IL, USA

FSCA — Florida State Collection of Arthropods Gainesville, FL,, USA

MNHN — Musée National d’Histoire Naturelle, Paris, France

USNM — United States National Museum of Natural History, Washington, D.C., USA
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Synonyms. Some of the species have been reported in the literature either as younger synonyms of
older names for species, as different combinations, as misidentifications, and as subspecies. Complete
synonymies for species are not given, but original and subsequent generic assignments are provided
when known. Only names that have been applied to populations in the Lesser Antilles are given.

In some cases, well recognized genera have been split and subgenera or other less familiar names are
used at the genus level, such as in Cicindela tiger beetles. I have usually used the more broadly familiar
names in such cases.

New records. A genus record new to the Lesser Antilles literature is indicated with the phrase “new
genus record.” A species record new to the Lesser Antilles literature is indicated with the phrase “new
species record” whether or not it can be named to species. An asterisk (*) placed behind an island name
indicates that this is a new island record for the species. If there is no indication of the collection holding
the voucher of the new record, it is in one or both of the CMNC and FSCA collections. Otherwise, one or
more codens in parentheses are used to record the collection in which the voucher material is housed for
each new island record.

Taxonomic and nomenclatural acts. It is not the intention of this contribution to make new
taxonomic or nomenclatural acts.

Questionable or erroneous records. Island records that are in doubt in the literature are indi-
cated with a question mark following the place name. A question mark following a genus or species name
indicates uncertainty in the literature about the accuracy of that taxon name. An entry placed in brack-
ets [ ...] indicates a taxon which was published as being somewhere in the Lesser Antilles but is now
known to be an erroneous record, as indicated above.

Classification and taxonomy. The family, subfamily, and tribal level classification system and
sequence used here is that of Arnett and Thomas (2001) and Arnett et al. (2002), modified from Lawrence
and Newton (1995). The families are listed in the sequence presented there but are re-numbered to
incorporate all the families of the world so that later additions can be more easily inserted into the list.
Therefore, the family numbers used here are not sequential. The genera and species are arranged alpha-
betically under subfamily, tribe or subtribe. There are other more recent summaries of world beetle
families, such as Beutel and Leschen (2005), Lawrence et al. (2010), and Bouchard et al. (2011) which
incorporate more recent family level changes and additions, but they are generally less accessible and do
not greatly alter the family-level groupings of Arnett and Thomas (2001) and Arnett et al. (2002) nor the
fauna of the Lesser Antilles.

Distributions. A conservative approach is taken in the construction of the summaries of distribu-
tions. Currently understood distributions are given with names of West Indian “oceanic” islands listed in
alphabetical order. Then, continental mainland countries and continental shelf islands are listed sepa-
rately. These are given in a roughly geographical order from north to south and in a counter clockwise
order. After this is given a general distributional categorization. Incomplete data make some of these
distributions questionable and open to future correction with additional data. Some species reported to
be present in the Lesser Antilles are not reported here if explicit records are not in the literature or
voucher specimens of new records are not available. Type localities are indicated if they are known and
only if they are on an island of the Lesser Antilles.

Errors. Both mapmakers and taxonomists of different nationalities have often used different names
for the same island. This has sometimes led to confusion. For instance, some authors have confused the
island of Dominica (Dominique in French) with the nation of the Dominican Republic (sometimes listed
as Santo Domingo, and Republica Dominicana in Spanish and République Dominicaine in French) on the
island of Hispaniola in the Greater Antilles. Guadeloupe has also been confused with the island of Guadelupe
(note different spelling) off the west coast of Mexico.

Generalizations. A general summary statement of distribution is given for each species. Species
residency status on an island is assumed to be indigenous (as a result of natural dispersal processes),
unless it is endemic (naturally limited to that island or paleo-island or island group) or introduced
through either accidental or intentional human activity. More species may have been accidentally intro-
duced than are now recognized. Intentional introductions were usually by CIBC (Commonwealth Insti-
tute of Biological Control, Trinidad) for purposes of biocontrol of a pest plant or insect, especially on
Barbados). Intentionally introduced species are either noted as being not established or as established (if
known).
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Notes. Taxonomic or other data relating to the species may be given in a notes section, as well as
English or other common names if any exist. Information on the bionomics (general natural history) of
the species is also given (if available), usually from the literature cited for the species. A summary of
scientific and/or common local plant names for hosts of phytophagous species are given as presented in
the literature. I have tried to indicate when the species is known to be of some economic significance.
Prey names for predatory beetle species of economic impact are given without indication of their order or
family. The best source in English for information on life history data on economic species (up to the time
of its publication) is Walcott (1951).

Plates of habitus illustrations. There is a large but very widely scattered literature (especially in
older and often difficult to access entomological journals) with illustrations of many of the species found
in the Lesser Antilles. To help others to learn the fauna and possibly make identifications, these habitus
illustrations have been selected and united into plates of illustrations, arranged by family, and in the
family sequence followed in this work. Within a family, the illustrations are placed in alphabetical order
by the currently accepted genus and species names, followed by the source indicated by author and year
of publication. These are given in full in the literature cited section of this work. The sources have been
judged to be not-for-profit scientific contributions to a Creative Commons, which permits unrestricted
use, distribution, and reproduction provided the original author and source are credited; or the illustra-
tions are provided with the purpose of fair dealing and as an aid to private study and to promote research
and encourage discovery and learning by building on the previous knowledge in the illustrations. I have
not used photographs from such sources or illustrations of isolated body parts, or illustrations from
relatively recent commercial publications such as Chalumeau and Touroult (2005a).

Results and Discussion.

It is evident that the following conclusions and generalizations are only as strong as the state of
taxonomic understanding of the beetle fauna. It is also evident that there remains much to be learned
from additional faunal sampling and collection study. Only a few families can be considered to be at a
nearly mature level of scientific understanding, such as the Scarabaeidae and the Cerambycidae. Many
revisionary studies are still needed. The species level taxonomy is usually at an immature or “alpha”
level of accuracy or completeness. Much remains for study by future students. There is an almost com-
plete absence of cladistic phylogenies with which to root biogeographic interpretations. Even so, I sus-
pect that the present broad overview of the fauna and its history will not be much altered except in
details.

Family-level diversity. This study summarizes past and new knowledge of the species level diversity of
the beetles of the islands of the Lesser Antilles. The knowledge is uneven because some islands have been
studied for a longer time period and in more detail than others. The present list of Lesser Antilles beetles
contains 1210 genera, and 2612 named (or differentiated) species in 90 families. It is evident that perhaps
some families and certainly more genera and species remain to be discovered and reported. The families
with the largest number of species are Curculionidae (588), Staphylinidae (389), Chrysomelidae (181),
Tenebrionidae (142), Cerambycidae (138), Scarabaeidae (127), and Carabidae (126). These families are
better known because they have received more detailed research attention, especially the weevils by
Hustache (1929-1932), the staphylinids by Blackwelder (1943), the scarabs by Chalumeau (1983a and
later), and the long-horned beetles by Chalumeau and Touroult (2005 and later) or are of applied impor-
tance as actual or possible biocontrol agents or as pests of structures, stored products, forestry or
agriculture.

Beetle species diversity. Table 2 summarizes the numbers of species presently known for each island.
Figure 6 shows how it is possible to estimate the number of total species that may exist on each island
and how many might yet remain to be discovered. It is evident that larger islands and the larger beetle
species are better known. More field sampling and laboratory study are needed, especially for the smaller
species, before we will arrive at a total species inventory. And, as time goes by, some species might be lost
as land and habitats are altered for and by human activities and “development.” Additionally, the pres-
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ence of humans and their activities on the islands has also added new niches for beetle species, so the
number of introduced species can consequently be expected to rise.

New records. A total of four families (Clambidae, Discolomatidae, Passandridae, Scraptiidae) are re-
ported for the first time from the Lesser Antilles. Forty nine genera are reported as being new for the
fauna of the Lesser Antilles. A total of 105 species are reported as being new for the fauna of the Lesser
Antilles, but not all can be named. A total of 1253 new island records are reported here for species
distributions in the Lesser Antilles.

Shared diversity. It would be expected that the number of species shared between various islands of the
Lesser Antilles would be highest for immediately neighbouring islands such as between Montserrat and
Guadeloupe, or Guadeloupe and Dominica. Such predictable and probability based “stepping-stone dis-
persal” between Lesser and Greater Antillean islands and tropical America would be expected to decline
with distance. The uneven sampling of the islands obscures this pattern. These numbers should also
show a general trend of fewer naturally shared species with increased distance from South America as a
general source of species.

General distribution patterns

Even though it is not complete, the following listing of named species can be viewed as a subset
of the entire beetle fauna of the Lesser Antilles. It may serve as a random sample for the extraction of
major patterns of distribution and evolution, which is probably reflective of the whole fauna. Table 3
presents the numbers of species in different geographic distribution groupings. The accuracy of the
groupings depends on the accuracy of available taxonomic and distributional data in the literature.

The varying distributions reflect the random opportunities and different dispersal abilities for
active or passive dispersal in crossing oceanic water gaps and subsequent colonization ability on a new
land mass. Most beetle species are probably not older than a few million years at most, and their
distributions have been achieved by over-water dispersal after the species originated. That is, the
distribution patterns have been formed in a dynamic manner through time, and are younger than the
presentislands.

Introduced species

One hundred fifty four species (5.9% of the known named fauna) seem to be introduced (adventive) in
the Lesser Antilles (Table 3) and these are individually listed in Tables 4 and 5. Twenty two species (Table
4) have been intentionally introduced for bio-control or other beneficial and constructive purposes, but
not all seem to have become established populations. A larger number (132) (Table 5) have seemingly
been accidentally introduced through various human activities. Of these accidentally introduced species,
and from a human perspective, some may have a harmful effect, and others may be beneficial, especially
as predators on arthropod pests. None of these introduced species seem to be overtly detrimental in
natural ecosystems but this is unstudied. It is expected that more accidentally introduced species will be
discovered, especially in stored products and as agricultural pests.

Patterns of endemicity

All species endemic to one or more islands of the Lesser Antilles and the West Indies must represent
ancestral island colonizations that occurred long enough ago for speciation (and possible subsequent
dispersal) to have taken place.

Single island endemic species. Nine hundred and eighty five species (37.7%) (Table 3) are endemic
(known to occur naturally only on one individual island of the Lesser Antilles). These likely originated
(speciated) on that island and have not dispersed outward from the island. This shows that the Lesser
Antilles have been a major center of species-level evolution. It has not yet been clearly established if
lowland (drier) or upland (wetter) habitats have more single island endemics. Species of upland habitats
may be restricted by cool-moist habitat requirements and a reduction of flight ability in adults.
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Table 4. Alphabetical listing of 22 beetle species that are reported to have been intentionally introduced as
biocontrol agents to at least one of the islands of the Lesser Antilles. The intentional introductions were mostly to
Barbados, by the Commonwealth Institute of Biological Control. Some of the species may have dispersed outwards
from their place of introduction.

Family

Genus and Species Probable origin Reason for Notes

Coccinellidae
Coccinellidae

Coccinellidae

Coccinellidae
Coccinellidae

Coccinellidae

Coccinellidae
Coccinellidae
Coccinellidae
Coccinellidae
Coccinellidae
Coccinellidae
Coccinellidae
Coccinellidae
Cureculionidae

Curculionidae

Curculionidae

Chilocorus cacti
Chilocorus nigritus
Coccinella
septempunctata

Coelophora inaequalis
Cryptognatha nodiceps

Cryptolaemus
montrouzieri
Curinus coeruleus
Exochomus lituratus
Hyperaspis sp.
Nephus sp.

Pentilia insidiosa

Pseudoazya trinitatus

Rodolia cardinalis
Scymnus coccivora
Athesapeuta cyperi
Microlarinus
lypriformis
Smicronyx roridus

Latin America
Asia

Europe

Australia
South America

India

Latin America?
Asia

India

India

South America
South America
Australia
India

Asia

0ld World
Asia

introduction
Predator on scales
Predator on scales

Predator on aphids

Predator on aphids
Predator on scales

Predator on scales

Predator on scales
Predator on scales
Predator on scales
Predator on scales
Predator on scales
Predator on scales
Predator on scales
Predator on scales
Herbivore on pest

Herbivore on pest
Herbivore on pest

Important agent
Established

Established

Widely established
Not established

Established

Established

Not established?
Not established?
Established
Established
Established
Important agent
Established?
Not established?

Widely established
Not established?

Elateridae Ignelater luminosus  Greater Antilles Predator on pests Important agent

Elateridae Ignelater phosphoreus New World Predator on pests Common

Histeridae Pactolinus chinensis  Asia Predator on flies Not established

Nitidulidae Fybacephalus Old World Predator on scales  Established?
nipponicus

Scarabaeidae f;;f;i?;!ﬂwp hagus Afrotropical Dung scavenger Widely established

Lesser Antilles endemic species. Another 465 species (17.8%) (Table 3) are endemic to one or more
of the islands of the Lesser Antilles. These have evolved on one of the islands, and have then dispersed to
at least one other island in the chain, but have not dispersed beyond the chain. This number also shows
that the Lesser Antilles as a group have been a significant center of species-level evolution, followed by
outward dispersal from their island of origin. Species of lowland habitats may be more likely to be found
on more than one island because they come from habitats of greater area and can disperse to larger and
similar habitats on other islands.

Widespread Antilles endemic species. Two hundred and twelve species (8.1%) (Table 3) are en-
demic to the combined Greater and Lesser Antilles and evolved somewhere within this extensive island
grouping. This was probably on one of the Greater Antilles and the dispersal has been to the Lesser
Antilles. This is because species movements tend to be from larger land masses to smaller land masses
(Darlington 1957). This shows that the combined Greater and Lesser Antilles as a group have also been
a significant center of species-level evolution, followed by outward dispersal from the island where the
species originated. Again, these are more likely to be lowland species.

Endemic genera. A total of 205 genera are known to occur only in the West Indies (Peck and Perez
2012). Genus-level endemism is more prevalent in the far larger and older Greater Antilles which have
156 endemic genera. Genus-level endemism is less common in beetles in the Lesser Antilles, and only 18
genera (updated from Peck and Perez 2012) are recognized as occurring only there (Table 6). This may
seem a disproportionately small number but the Lesser Antilles are only about 10% of the area of the
Greater Antilles and are a younger set of islands. What may be disproportionate is that 12 of the genera
endemic to the Lesser Antilles are known to occur on Guadeloupe (Peck et al. 2014). This, at least in
part, is reflective of the larger amount of study that this island has received.
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Table 5. Alphabetical listing of 132 species of beetles hypothesized to have been accidentally introduced by human
activities to at least one island of the Lesser Antilles, with probable place of origin, habits, and probable impact to

human concerns. Species which are doubtful or seemingly not established are not listed.

Family

Anobiidae
Anobiidae
Anobiidae
Anthicidae
Anthicidae
Bostrichidae
Bostrichidae
Bostrichidae
Bostrichidae
Bostrichidae

Bostrichidae
Bostrichidae

Bostrichidae
Brentidae
Bruchidae
Bruchidae
Bruchidae

Bruchidae

Bruchidae
Bruchidae

Bruchidae
Buprestidae

Buprestidae

Buprestidae
Buprestidae

Carabidae

Carabidae
Carabidae
Carabidae

Carabidae
Carabidae
Carabidae
Carabidae
Carabidae
Carabidae
Carabidae
Carabidae
Carabidae
Carabidae

Cerambycidae
Cerambycidae
Cerambycidae
Cerambycidae
Cerambycidae
Cerambycidae
Chrysomelidae

Chrysomelidae
Chrysomelidae

Genus and Species Probable origin

Gibbium aequinoctiale Old World

Gibbium psyllioides
Ptinus tectus
Onomadus floralis
Stricticollis tobias
Apate cephalotes

Dinoderus bifoveolatus
Dinoderus distinctus

Dinoderus minutus
Heterobostrichus
aequalis

Sinoxylon conigerum

Xylobiops
sextuberculata

Xylopsocus capucinus

Cylas formicarius

Bruchidius incarnatus
Callosobruchus analis

Callosobruchus
chinensis
Callosobruchus
maculatus
Caryedon serratus
Caryobruchus
gleditsiae

Zabrotes subfasciatus

Aemaeodera
flavomarginata
Aphanisticus
cochinchinae
Buprestis decora
Chrysobothris
sexpunctala
Anchonoderus
subaeneus

Calleida amethystina
Calleida sanguinicollis

Camptodontus
angelicanus

Elaphropus singularis

Lebia pleurodera
Notiobia pallipes
Paratachys albipes

Paratachys blemoides

Perigona nigriceps

Plochionus amandus

Searites octocoelus
Selenophorus affinis
Somotrichus
unifasciatus

Batocera rufomaculata

Hephialtes ruber
Lissonotus equesiris
Oedopeza ocellator
Phryneta verrucosa

Old World
Australia?
0Old World
Old World
Old World
Old World
Old World
Orient

Africa?

Old World
Old World

Old World
India?

Old World
0Old World
Old World

Africa

Asia
New World

Mexico?
Central America

Asia

USA?
Latin America

South America

Latin America
South America
South America

?

?

Mexico?

USA?

?

Old World
USA?

Mexico?

South America
Old World

Old World
Latin America
South America
Latin America
Africa

Smodicum cucujiforme USA

Alagoasa
decemguitatus

Neotropics

Chaetocnemus amazonaSouth America

Microctenochira
quadrata?

South America

General habits or
habitats
Stored products
Stored products
Stored products
Stored products
Predator

Wood borer
Wood borer
Wood barer
Stored products.
Wood barer

Wood borer
Wood borer

Wood borer
Sweet potato pest
Stored seeds
Stored seeds
Stored seeds

Stored seeds

Stored seeds
Palm seed borer

Bean seed predator
Wood borer

Sugar cane pest

Wood borer
Wood borer

Predator

Predator
Predator
Burrowing predator

Predator
Predator
Predator
Predator
Predator
Predator
Predator
Burrowing predator
Predator
Predator

Tree borer
Tree borer
Tree borer
Tree borer
Tree borer
Tree borer

Herbivore

Sweet potato pest
Sweet potato pest

Impaet on humans

Negative
Negative?
Negative
Negative?
Positive
Negative?
Negative
Negative
Negative
Negative

Negative
Negative

Negative
Negative
Negative
Negative
Negative

Negative

Negative
Negative

Negative
Negative

Negative

Negative?
Negative?

Neutral

Neutral?
Neutral
Neutral

Positive?
Neutral
Neutral
Neutral
Neutral
Neutral?
Neutral
Neutral
Positive
Neutral

Negative
Neutral?
Neutral?
Negative
Negative
Neutral?
Negative

Negative
Negative
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Table 5. Continued.

Chrysomelidae
Cleridae
Coccinellidae
Cryptophagidae
Curculionidae
Curculionidae
Curculionidae
Curculionidae

Curculionidae

Curculionidae
Curculionidae

Curculionidae
Curculionidae

Curculionidae

Curculionidae
Curculionidae
Curculionidae

Curculionidae
Curculionidae
Curculionidae
Curculionidae
Curculionidae
Curculionidae
Curculionidae
Curculionidae
Curculionidae
Curculionidae

Curculionidae
Dermestidae
Dermestidae
Endomychidae
Histeridae
Histeridae
Histeridae
Hydrophilidae
Hydrophilidae

Laemophloeidae

Languriidae
Latridiidae
Latridiidae

Mycetophagidae

Nitidulidae

Nitidulidae
Nitidulidae
Nitidulidae

Nitidulidae

Scarabaeidae
Scarabaeidae
Scarabaeidae
Scarabaeidae
Scarabaeidae
Scarabaeidae

Myochrous denticollis New World

Thanoelerus buqueti  Old World
Epilachna borealis USA
Curelius japonicus Asia
Araptus xylotrupes South America
Coceotrypes advena Old World
Coccotrypes anonae Old World
Coccotrypes Old World
carpophagus

Coceotrypes Africa?
dactyliperda

Cosmopolites sordidus Old World
Hypoeryphalus 0Old World
mangiferae

Hypothenemus areccae SE Asia
Hypothenemus Old World
birmanus

Hypothenemus Africa
brunneus

Hypothenemus crudiae SE Asia
Hypothenemus javanus Africa

Hypothenemus Africa
plumeriae

Hypothenemus setosus Africa
Hypurus bertrandi 0Old World
Premnobius cavipennis Africa
Proeces depressus New World
Secolytogenes knabi Old World
Sitophilus granarius  Old World
Sitophilus linearis Old World
Sitophilus oryzae Old World
Stethobaris nemesis  Mexico
Sternochetus Old World
mangiferae

Xylosandrus compactus Africa
Dermestes maculatus  Old World
Trogodesma ornatum USA?
Displotera sp. ?

Atholus bimaculatus ~ Old World
Atholus confinus Old World
Carecinops troglodytes  Old World
Cercyon nigriceps Oriental
Dactylosternum Afrotropics
abdominale

Placonotus politissimus Afrotropics

Cryptophilus integer

Cartodere constricta  USA
Melanophthalma picta USA
Thrimolus minutus USA
Carpophilus Old World
dimidiatus

Conotelus stenoides Central America
Conotelus substriatus Latin America
Cybocephalus Old World?
nipponicus

Urophorus humeralis  Old World
Ataenius crenulatus New World
Ataenius heinekeni New World
Chalepides barbatus  Latin America
Labarrus lividus Old World

?

Labarrus pseudolividusOld World
Nialaphodius nigrita  Old World

Plant pest
Predator

Cucurhbit herbivore
Fungivore

Plant Pest

Tree borer

Tree borer

Nuts and seeds

Tree borer

Plant pest
Mango tree borer

Tree borer
Tree borer

Tree borer

Tree borer
Tree borer
Tree borer

Tree borer
Leaf miner

Stored products
Stored products
Lilly pest.
Mango pest

Tree borer
Stored products
Stored products
Fungivore
Predator
Predator
Predator
Detritivore
Predator on pests

Moldy plant debris
Fungivore?
Fungivore
Fungivore
Fungivore
Frugivore

Frugivore
Frugivore

Scale predator

Frugivore

Dung scavenger
Litter decomposer?
Defoliator

Dung scavenger
Dung scavenger
Dung scavenger

Negative
Positive

Negative
Neutral?
Negative
Negative
Negative
Negative

Negative

Negative
Negative

Negative
Negative

Negative

Negative
Negative
Negative

Negative
Neutral?
Negative
Neutral?
Negative
Negative
Negative
Negative
Negative
Negative

Negative
Negative ?
Negative
Neutral
Positive?
Positive?
Positive
Neutral
Positive

Neutral?
Neutral
Neutral
Neutral
Neutral
Negative

Negative
Negative
Positive

Negative
Positive
Neutral
Neutral?
Positive
Positive
Positive
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Table 5. Continued.

Scarabaeidae Onthophagus batesi ~ Central America Dung scavenger Positive
Scarabaeidae Onthophagus West Africa Dung scavenger Positive
bituberculatus
Scarabaeidae Protaetia fusca Old World Defoliator Negative ?
Silvanidae Cryptamorpha Asia Stored products Positive?
desjardinsi
Silvanidae Monanus concinnulus Asia Moldy plant debris Neutral
Silvanidae Silvanopropus Old World Stored products Negative
seuticollis
Silvanidae Silvanus proximus Africa Stored Products Positive?
Sphindidae Sphindus dubius Old World Fungivore Negative?
Staphylinidae Aleochara bilineata Old World Predator Positive?
Staphylinidae Aleochara puberula Old World Predator Positive?
Staphylinidae Cilea silphoides Old World Predator Positive?
Staphylinidae Coenonica puncticollis Asia Predator Positive?
Staphylinidae Euthorax pictipennis  USA? Predator Positive?
Staphylinidae Holobus chrysopyga  Afro-Oriental Predator Positive?
Staphylinidae Lithocharis sororcula  Asia Predator Positive?
Staphylinidae Mimacrotona cingulata Old World Predator Positive?
Staphylinidae Oligota parva Old World Predator Positive
Staphylinidae Phacophallus Palearctic Predator on pests Positive
parumpunctatus
Staphylinidae Phanerota fasciata USA? Predator Positive?
Staphylinidae Sunius debilicornis Old World Predator Positive?
Tenebrionidae Gnatocerus cornutus ~ New World Stored products Negative
Tenebrionidae Gnatocerus Central America Stored products Negative
guatemalensis
Tenebrionidae Gnatocerus maxillosus Latin America Stored products Negative
Tenebrionidae Leichenum Madagascar Litter decomposer Neutral
canaliculatum
Tenebrionidae Lobopoda granulata  Latin America Tree bark lichens Neutral
Tenebrionidae Microerypticus ziezac Old World Stored products Negative
Tenebrionidae Palorus cerylonides Africa Stored products Negative
Tenebrionidae Sitophagus Latin America Stored products Negative
hololeptoides
Tenebrionidae Trachyscelis Mediterranean Beach scavenger Neutral
aphodoides
Tenebrionidae Tribolium castaneum Old World Stored products Negative
Tenebrionidae Ulomoides ocularis Philippines Stored products Negative
Trogossitidae Tenebroides Old World? Stored products Negative

mauritanicus

Patterns of wider distributions

The remaining 794 species (30.6%) (Table 4) have probably originated outside of the combined Greater
and Lesser Antilles and have since dispersed to the Lesser Antilles. The likely paths of dispersal are of
some interest in the dynamics of achieving the distributions of the total fauna. The distribution pattern
suggests that 355 (333+22; 13.5%) species have dispersed into the Lesser Antilles exclusively from a
South American source. A smaller number (103, 3.9%) seems to have dispersed from North and/or Cen-
tral America via the Greater Antilles into the Lesser Antilles and not from South America. These com-
bined numbers also suggest that a large part of the beetle fauna of the Lesser Antilles are generally
widely distributed.

In a study of dung scarabs, Matthews (1966: 119) noted a gradual decline in species number in
progressively more northern islands in the chain, as distance from the South American source area
increased. This is somewhat evident in the whole fauna, but has not been controlled for collecting effort,
and the fact that the islands north of Montserrat are smaller and drier and therefore offer less overall
habitat diversity.

Three hundred forty two (147+195; 13.1%) species (Table 3) are of such wide distribution through-
out Latin America or the New World that the direction of their dispersal is not evident. The dispersal of
this group may have been partly aided by accidental human activity in achieving their wide distributions.
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These are often species that are eurytopic ecological generalists, anthropophilic tramp species, or pests of
agriculture, forestry or stored products.

Relicts and ancient extinctions

In the entire terrestrial and fresh water vertebrate faunas of the West Indies there are comparatively
few endemic families and genera, and few relicts. This suggests a lack of great age in the fauna. The same
is true for the invertebrate faunas.

Geographic relicts are taxa which once had more extensive geographical distributions (usually evi-
denced by fossils elsewhere) and are now much restricted in their distribution because of extinction. The
best-known examples are the mammalian hutia rodents (Capromys Desmarest, Capromyidae) and insec-
tivores (Solenodon Brandt, Solenodontidae) of the Greater Antilles.

Taxon extinction has occurred in the Greater Antilles. Extinct former mammal inhabitants are sev-
eral genera of monkeys (Cook et al. 2011), other genera of insectivores, and ground sloths (Darlington
1957). There is abundant evidence of relict distributions and extinct taxa of insects in the amber insect
fossils of the Dominican Republic for the Greater Antilles (Peck and Perez-Gelabert 2011, Woodruff 2009).

There are no apparent examples of relicts or extinctions in insects in the Lesser Antilles.

Land bridges?

The islands of the Lesser Antilles lie along an arc from Puerto Rico to Venezuela. The idea that they
were once (all or partly) connected as dry land, forming a land bridge, is appealing. But both geological
and biological evidence suggests that the islands have been separated from the Greater Antilles and the
Venezuelan mainland by marine waters since their formation. Donnelly (1988) summarizes that there is
no geological evidence for continuous land connections from the Miocene onwards. Hedges (1996, 2001,
2006) reviewed land bridge hypotheses for the entire Antilles. The crux of the arguments revolve around
understanding the presence of Tertiary terrestrial vertebrates, especially mammals, in the Greater Antilles.
Were the extinct large mammals in the Greater Antilles because they were present on pre-existing lands
that fragmented to become the Greater Antilles (a vicariance explanation), or did they cross oceanic
water gaps to arrive at the isolated islands (a dispersalist explanation)?

Tturralde-Vinent and MacPhee (1999) and Iturralde-Vinent (2006) have proposed paleogeographic
reconstructions of the developing West Indies. These involve an extensive area of emergent land (Figure
2) extending from the Greater Antilles and through the Aves Ridge (GAARIlandia) from the Eocene to the
Middle Miocene (35-14 myBP), connected either continuously or broken by water gaps with South America.
This would provide avenues for overland dispersal and for later vicariant separation. GAARlandia sub-
sided by the mid Tertiary and seemingly had no direct connection with the proto-Lesser Antilles which
were to emerge on the next ridge to the east of it (Figure 2).

Thus, faunal (including insect) movements from mid-Tertiary onward require overwater dispersals
to the developing Lesser Antilles. Geological and biotic evidence finds limited (or no) evidence or possibil-
ity for vicariant faunal exchange with the Lesser Antilles. Additionally, throughout the Tertiary the
Lesser Antilles were farther from South America than at present. Later Tertiary movement of South
America was towards Grenada, lessening the gap to the southern end of the island arc (Hedges 2006).

In a search for biological evidence of an island vicariance origin it might be appealing to consider
terrestrial arthropods with presumed inabilities to disperse across water gaps, such as eyeless soil-
inhabiting insects like the nicoletiid Zygentoma (silverfish) and eyeless gnathidiine Tenebrionidae and
anilline Carabidae which are in the Lesser Antilles. But their presence is not compelling, at least to me.
This is because evidence from a large suite of ancestrally eyeless terrestrial arthropods on the young
volcanic oceanic Galapagos Islands, which obviously dispersed in an already eyeless condition, suggests
that such a fauna has more overwater dispersal potential than is commonly assumed (Peck 1990).

Espinasa et al. (2009) discussed the origin of the eyeless soil zygentoman Anelpistina musticensis of
Mustique Island of the Grenadines, and its presumed sister species A. arubana of distant Aruba Island.
With use of a molecular clock, they considered whether the species pair was possibly separated in the
early Tertiary via a GAARlandia vicariant event. But, the molecular date of separation was found to be
15.3-15.9 myBP which is much too young for a GAARlandia vicariance explanation. The conclusion is
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Table 6. Alphabetical list of families and tribes of 18 beetle genera endemic to the Lesser Antilles, and their
number of species, and island localities. Note that most of the endemic genera are in the families Cerambycidae and
Curculionidae, and most are known only from Guadeloupe. There is not yet quantified data about endemic genera
being more common in lowland seasonal or upland rainforest habitats as a place of evolutionary origin.

Family and tribe Endemie genus No. of Known from:
species

Carabidae, Anillini Megastylulus 1 St. Lucia
Cerambycidae, Lepturini Fortuneleptura 1 Martinique
Cerambycidae, Onciderini Paraclytemnesira 1 Barbados, St. Lucia
Cerambycidae, Rhinotragini  Iyanola 1 St. Lucia
Cerambycidae, Tillomorphini  Arawakia 1 Guadeloupe, Marie-Galante
Cerambycidae, Tillomorphini  Bonfilsia 2 Guadeloupe, Martinique
Cerambycidae, Tillomorphini  Gourbeyrella 4 Guadeloupe, Martinique,

Marie-Galante, Montserrat
Chrysomelidae, Alticini Bonfilsus 1 Guadeloupe
Chrysomelidae, Alticini Guadeloupena 1 Guadeloupe
Curculionidae, Anchonini Ixanchonus 4 Guadeloupe, Martinique
Curculionidae, Cossonorhynchus 1 Guadeloupe
Cryptorhynchini
Curculionidae, Metaptous 1 Guadeloupe
Cryptorhynchini
Curculionidae, Cycloterini Dufauiella 1 Guadeloupe
Curculionidae, Hylobiini Neseilipus 1 Guadeloupe
Curculionidae, Madopterini  Psiona 1 Guadeloupe
Curculionidae, Madopterini ~ Zaglypioides 1 St. Vincent
Curculionidae, Conotrachelini Dorytomorpha 3 Dominica, Guadeloupe,

Montserrat
Tenebrionidae, Opatrini Ctesicles 2 Grenada, Montserrat,

Mustique, St. Vincent

that there was an overwater dispersal event in the later Tertiary for this eyeless soil arthropod. It would
be of interest to use other insects for dating of times of divergence and testing of a vicariance versus a
dispersal mode of origin. At present, it seems that the weight of the evidence is that the Lesser Antilles
have been colonized entirely by overwater dispersal through the late Tertiary to Recent.

The millipede family Paradoxosomatidae is apparently absent in the West Indies except for a species
on the island of Dominica. Shelley and Golovatch (2011: 57) suggest that its presence there is natural
and not introduced, and that it probably represents an occurrence dating from a “Proto-Antillean” land
mass before it rifted from northern South America in the Cretaceous/Paleocene, or about 66 myBP.
Support of this should be sought, but it seems to me that it is more likely to be an artifact of inadequate
collecting and study.

African elements?

Some apparently old taxonomic linkages of West Indian with African lineages have been detected in a
few insects in the Greater Antilles (Liebherr 1986; Peck and Perez-Gelabert 2011). However, none are
apparent in the Lesser Antilles, perhaps because they are too young an island chain to show evidence of
such a connection in the very distant past. Pseudoagathidium ignotum Peck and Cook (2014) (Leiodidae:
Leiodinae) on St. Vincent is the only New World member of this genus otherwise occurring in the Orien-
tal and Afrotropical regions. The Leiodinae fauna of tropical America is still too poorly known to inter-
pret the meaning of this distribution.

Randomness in colonization patterns

There is evidence of the stochastic (random) nature of past dispersal and colonization. For instance,
the conspicuous Dynastes hercules L. Hercules scarab beetle is so large that its presence would not be
overlooked. Data on its absence is thus meaningful. It occurs from Guadeloupe to St. Lucia, but not on
St. Vincent and Grenada, which are closer to the apparent source on north-eastern South America.
Additionally, Matthews (1966) noted several “missed” islands in the distributions of different dung scar-
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abs. Ateuchus illaesum (Harold) missed colonizing Montserrat and Dominica from South America, and
its distribution on the southern islands is interrupted by the presence of A. luciae Matthews on St. Lucia.
Onthophagus antillarum Arrow ranges from Grenada to Guadeloupe, but misses the intermediate island
of St. Lucia. Uroxys has three species along the island chain north of South America up to Guadeloupe,
but misses St. Lucia, Martinique, and Dominica. Pseudocanthon has five species north of South America
up to Guadeloupe but misses Martinique and St. Vincent. Canthon perseverans Matthews reaches Grenada
from South America but goes no farther northwards. It is unlikely that these easy-to-trap beetles are
present but missed in sampling. The gaps in distribution represent either randomness in dispersal and/or
colonization, or a subsequent extinction. There are many other apparent examples but dung scarabs are
probably one of the best-sampled groups to show these discontinuous patterns.

Evolutionary dynamics

Origin of the distribution patterns. The above patterns of distribution have been developed
through evolutionary time. They are patterns which have long been known and frequently recognized (e.
g.; Darlington 1957; Liebherr 1988a, 1988b; Matthews 1966; Woods and Sergile 2001). It is a pattern of
varying numbers of species shared with other areas. Each island of the Lesser Antilles can have its own
endemic species and additional species are shared with other combinations of islands. Some species are
also shared with northern South America or other continental areas. While both islands and continents
can originate species, the ultimate sources of island species are continents. Eight hundred Lesser Antilles
species also occur naturally in the mainland Neotropics. These may be considered as dominant taxa,
which have tended to arise and spread from continents, which are the largest favorable land masses for
species origin (Wilson 1961).

Evolutionary radiations. In contrast with the Greater Antilles, there are no clear examples of a
genus developing into multiple species, as a monophyletic “adaptive radiation” on a single island of the
Lesser Antilles, but the necessary phylogenetic studies have not been made. Some weevil genera on
Guadeloupe have multiple species but the taxonomy may be suspect. In the few examples for which data
are sufficient, when more than one species is present on an island, it seems as if the island was colonized
by more than one ancestral species. For instance, the five species of Phyllophaga May beetles (Scarabaeidae,
Melolonthinae) on Guadeloupe, seem to have descended from colonizations by at least three ancestral
species. This question needs closer examination. Additionally, some genera seem to have developed into a
separate species on virtually every island they reached. For example, the Phyllophaga are represented in
the Lesser Antilles by 21 species, and each is usually restricted to a single island or paleo-island.

Taxon cycles. The above distributional patterns contain data that are reflective of one or more
cycles of taxon origin, expansion, and contraction (Wilson 1961, Ricklefs 1970, Howden 1985b). Such a
“taxon cycle” is characterized as a syndrome of species origin, range expansion, local specialization,
range contraction, isolation, subsequent speciation, and renewal of the process. These are most evident
as cycles of evolutionary range expansion and contraction from continents to islands. Four stages are
recognized in this continuum (Ricklefs and Cox 1972, 1978). Species move through the cycle from Stage
Ito Stage IV and this is accompanied by changes in dispersal ability, habitat distribution, and population
density.

Stage I is characterized by species with widespread distributions expanding from larger (usually
continental) land masses to smaller (usually insular) land masses. The species often occupy marginal
and lowland habitats and exhibit ecological release on islands due to lack of competition. Stage Il is when
differentiation begins between islands, and is best detected in vertebrates with a subspecies level of
taxonomic nomenclature. Stage III is characterized by species with conspicuous gaps in ranges caused by
extinction on individual (usually smaller) islands and more marked phenotypic (subspecies) differentia-
tion and local ecological specialization. Stage IV is when the species have become differentiated into
species endemic to single islands, and these are usually ecologically more restricted and specialized to
island interior (often upland) habitats. A reflection of specialization in beetles is a reduction or loss of
flight wings (Darlington 1943, 1970). This is a trend that is noted but not well developed in the Lesser
Antilles.
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The dynamics of distribution are related to habitat type and geographical and ecological range of the
species. This has been best studied and verified for West Indian birds (Ricklefs 1970 and Ricklefs and Cox
1972, 1978) which have a well-developed subspecies taxonomy and on which data can be measured for
habitat use and ecological amplitude. Ricklefs and Lovette (1999) examine the relative importance of
island area versus habitat diversity as correlates of species richness in the Lesser Antilles. For four
groups of animals they found that both were important to varying amounts depending on the animal
group. The same would be expected for beetles and to vary for different families. Criticism of the taxon
cycle concept has been countered (Ricklefs and Bermingham 2002) with molecular phylogenies that
parallel ecological-distributional properties of Lesser Antillean birds.

Detailed data are not now available to test the reality of taxon cycles for beetle species in the Antilles,
but such could be gained, following the methodology of Ricklefs (1970) and Ricklefs and Cox (1972,
1978). Research into the details of individual beetle species can test taxon cycle hypotheses and shed
additional light on the underlying evolutionary meaning of the patterns and dynamics of species origin
and distribution on West Indies islands. This is a productive area for future synthetic study.

The Lesser Antilles biodiversity hotspot revisited

Data for 25 world biodiversity hotspots have been tabulated for vascular plants, land mammals,
birds, reptiles, amphibians, and freshwater fishes (Myers et al. 2000, Myers 2003, Mittermeier et al.
2004, Conservation International 2010). The West Indian Islands hotspot ranks well up in the list of
diversity of these global hotspots although numbers differ between references. On a species/area basis,
the entire West Indies hotspot, with some 6550 endemic vascular plants and 908 endemic vertebrates has
a density of about 23 endemic plants/100 km?, and a density of 2.6 endemic vertebrates/100 km?2.

The available data on the beetles endemic to the Lesser Antilles alone (Table 2) now indicates that
there are 985 species known only from a single island, and 465 species known only from more than one
island of the group. This is a total of 1450 endemic beetles in the Lesser Antilles. For the land area of the
Lesser Antilles of 6192 km?, this is presently about 23.4 endemics/100 km?2. This is equivalent to the
density of the much better known endemic vascular plants of the entire West Indies region (but keep in
mind that the Lesser Antilles are only 10% of the land area of the entire West Indies Islands hotspot).
This is truly an astonishing density of endemic beetles in the Lesser Antilles, and the numbers will only
increase with further study.
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SYSTEMATIC LISTING

Note. New island records for species are indicated with an asterisk ( * ). Unless otherwise indicated,
voucher specimens for these are in CMNC and/or FSCA.

SUBORDER ADEPHAGA

9. FAMILY RHYSODIDAE, the wrinkled bark beetles
Adults and larvae are found in dead, wet or moist wood, where they feed on plasmodia of slime molds.

All West Indian species are members of the New World genus Clinidium, which is everywhere wingless.

The beetles probably reach islands by rafting across water gaps in drifting logs. The Lesser Antilles

species are all in the guildingi section of the guildingi group of the subgenus Clinidium, and are most

closely related to each other, and then to species in the rojasi section (limited to the coastal mountains of
central and eastern Venezuela) of the guldingi group (Bell 2001). This initial colonization of the Lesser

Antilles from northern South America. Each species is endemic to its individual higher wet island. Bell

and Bell (2009) present a key to all the described species of Clinidium (Clinidium).

Clinidium (Clinidium) guildingii Kirby 1835: 8; Fleutiaux and Sallé 1890: 388; Champion 1898: 403; Bell
1970: 320, 2001: 120. Distribution. St. Vincent; single island endemic. Not Cuba, not Guadeloupe.
Plate 1.

Clinidium (Clinidium) microfossatum Bell and Bell 1985: 134; Bell 2001: 120. Distribution. Martinique;
single island endemic.

Clinidium (Clinidium) planum (Chevrolat) 1844: 58 (Rhyzodes); Bell 1970: 320, 2001: 120. Distribu-
tion. Guadeloupe; single island endemic.

Clinidium (Clinidium) smithsonianum Bell and Bell 1985: 134; Bell 2001: 120. Distribution. Dominica;
single island endemic. Notes. Perez-Gelabert 2008: 84 reports this in error from Hispaniola.

Clinidium (Clinidium) undescribed species, near C. planum; Ivie et al. 2008b: 237. Distribution.
Montserrat; single island endemic.

Clinidium (Clinidium) undescribed species, new species record. Distribution. St. Lucia* (also men-
tioned by Daltry 2009: 63); single island endemic.

10. FAMILY CARABIDAE, the predaceous ground beetles and tiger beetles

Adults and larvae of this large family are mostly ground dwelling predators. Some are arboreal,
fossorial or riparian. A few are scavengers and some feed on seeds. Erwin and Sims (1984) provide keys
for identification of the genera and a checklist of the species of the West Indies. This is a helpful overview
but should be used with caution because there are some omissions and distributional errors, some of
which have been clarified in more recent papers. Erwin (undated) is a more recent online checklist of the
Carabidae of the western Hemisphere. Nichols (1988a, 1988b) is a summary and distributional analysis
of the subfamily Scaritinae of the West Indies.

SUBFAMILY PAUSSINAE

TRIBE OZAENINI

Eohomopterus sp, sp., Distribution. Guadeloupe*, Montserrat (record in Ivie et al. 2008b: 237); Lesser
Antilles endemic.

Pachyteles delauneyt Fleutiaux and Sallé 1890: 362. Distribution. Guadeloupe; single island endemic.

Pachyteles sp., new species record. Distribution. Bequia*, Grenada*, Union*; Lesser Antilles endemic.
Notes A record in this genus from St. Lucia (Daltry 2009: 63) may be this species but needs to be
confirmed by comparison with other specimens.

Pachyteles telesfordi (Deuve) 2001: 249 (Scythropasus); Ball and McCleve 1990: 88 (generic synonymies
of Pachyteles). Distribution. Grenada; single island endemic. Plate 1.
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SUBFAMILY CARABINAE

TRIBE CARABINI

Calosoma (Castridia) alternans (Fabricius) 1792: 146 (Carabus); Gidaspow 1963: 298; not in Erwin and
Sims 1984: 423; Bennett and Alam 1985: 20. Distribution. Barbados, Dominica, Grenada®,
Martinique, Mayreau*, St. Barthélemy, St. Croix. Mexico to Colombia and Trinidad, northern Brazil
(nominate subspecies) and Calosoma alternans granulatus Perty throughout most of Brazil, to Bo-
livia, Paraguay, and Uruguay; the Lesser Antilles and Latin America. Greater Antilles records are in
error (Gidaspow 1963: 300). Note. Adults and larvae of these large beetles are predators, especially
on Lepidoptera larvae. Adults often appear in numbers (especially at lights) at the start of the rainy
season.

SUBFAMILY CICINDELINAE, the tiger beetles

TRIBE MEGACEPHALINI

Megacephala sobrina Dejean 1831: 202; Wagenaar Hummelinck 1955: 103, 1983: 108; Balazuc and
Chalumeau 1978: 18; Ivie 1983: 192; Freitag 1992: 154; Valentine and Ivie 2005: 275. =Tetracha
sobrina antiguana Leng and Mutchler 1916: 685 of Antigua, of Barbuda, of St. Barthélemy, of St.
Martin-St. Maarten; Dheurles 2012: 29. Distribution. Anegada, Antigua, Barbuda, Cuba, Curacao,
Guana, Hispaniola, Puerto Rico, St. Barthélemy, St. Croix, St. John, St. Martin-St. Maarten, St.
Thomas. Mexico, Central America, Colombia, Venezuela; widespread Antilles and Latin America.
Notes. The records of Barbados of Bennett and Alam (1985: 19) and Ivie (1983: 194) are seemingly in
error because they are not confirmed with specimens. It is interesting that there are no vouchered
records between those of the Venezuelan coastal islands, and the smaller islands of the northern
Leewards (Freitag 1992: 129). Plate 1.

TRIBE CICINDELINI

Cicindela (Brasiella) argentata Fabricius 1801: 242; Fleutiaux and Sallé 1890: 359; Leng and Mutchler
1916: 692; Freitag 1992: 156; Daltry 2009: 63; Kippenhan 2013: 413. =Cicindela pallipes Fleutiaux
and Sallé 1890: 359 of Guadeloupe; Dheurles 2012: 31. =Cicindela lherminieri Fleutiaux and Sallé
1889: 359 of Guadeloupe; Dheurles 2012: 31. Distribution. Barbados, Guadeloupe, Hispaniola,
Martinique, St. Lucia. Mexico to Colombia, Trinidad, and Venezuela to Argentina and Bolivia; wide-
spread Antilles and Latin America. Notes. The subspecies C. (B.) argentata pallipes Fleutiaux and
Sallé 1890: 359) is limited to the Lesser Antilles (Kippenhan 2013: 411, 413) where it is found on open
or bare red clay soils.

Cicindela (Habroscelimorpha) boops Dejean 1831: 258; Dheurles 2012: 31. Distribution. Anegada, Ba-
hamas, Cuba, Hispaniola, Grand Inagua, Jamaica, Puerto Rico, St. Croix, Turks and Caicos, Virgin
Islands; widespread Antilles endemic, just marginally into the Lesser Antilles.

Cicinella (Cicindelidia) favergeri Audouin and Brullé 1839: 130; Blackwelder 1944-1957: 18; Dheurles
and Touroult 2010: 391; Dheurles 2012: 30. Distribution. St. Lucia. Costa Rica to Venezuela and
Ecuador; the Lesser Antilles and Latin America. Notes. On sandy