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This paper provides an analysis of the distribution patterns of
marine biodiversity and summarizes the major activities of the
Census of Marine Life program in the Caribbean region. The
coastal Caribbean region is a large marine ecosystem (LME)
characterized by coral reefs, mangroves, and seagrasses, but
including other environments, such as sandy beaches and rocky
shores. These tropical ecosystems incorporate a high diversity of
associated flora and fauna, and the nations that border the
Caribbean collectively encompass a major global marine biodi-
versity hot spot. We analyze the state of knowledge of marine
biodiversity based on the geographic distribution of georeferenced
species records and regional taxonomic lists. A total of 12,046
marine species are reported in this paper for the Caribbean region.
These include representatives from 31 animal phyla, two plant
phyla, one group of Chromista, and three groups of Protoctista.
Sampling effort has been greatest in shallow, nearshore waters,
where there is relatively good coverage of species records; offshore
and deep environments have been less studied. Additionally, we
found that the currently accepted classification of marine
ecoregions of the Caribbean did not apply for the benthic
distributions of five relatively well known taxonomic groups.
Coastal species richness tends to concentrate along the Antillean
arc (Cuba to the southernmost Antilles) and the northern coast of
South America (Venezuela — Colombia), while no pattern can be
observed in the deep sea with the available data. Several factors
make it impossible to determine the extent to which these
distribution patterns accurately reflect the true situation for marine
biodiversity in general: (1) highly localized concentrations of
collecting effort and a lack of collecting in many areas and
ecosystems, (2) high variability among collecting methods, (3)
limited taxonomic expertise for many groups, and (4) differing
levels of activity in the study of different taxa.

Introduction

Physical and geological description of the Caribbean
The Caribbean Sea is a semienclosed basin of the western
Atlantic Ocean, bounded by the coasts of Central and South
America on two sides and by the Antilles island chain on the other
two (Figure 1). It has an area of about 2,754,000 km?, a volume of
nearly 6.5x 10° km®, and over 13,500 km of coastline, and is
home to 26 countries as well as 19 dependent territories of France,
the Netherlands, the United Kingdom, and the United States.
Toward the east and northeast, the closely spaced chain of islands,
banks, and sills of the Antilles Islands arc separates the Caribbean
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from the Atlantic Ocean and acts as a sieve for the inflow of
Atlantic water [1], whereas toward the northwest the Caribbean is
linked to the Gulf of Mexico by the Yucatan Channel. The
Caribbean seafloor is divided into five basins (Grenada, Vene-
zuela, Colombia, and Yucatan Basins and the Cayman Trough)
separated from each other by underwater ridges and sills. Half of
the waters in the Caribbean are deeper than 3,600 m, and 75%
are deeper than 1,800 m [2]. The average seafloor depth is about
2,400 m, while the Cayman Trough, between Cuba and Jamaica,
reaches more than 7,500 m [3]. Volcanic activity and earthquakes
are common in the Caribbean, as are destructive hurricanes, most
of which originate in the central Atlantic.

The Caribbean has an overall counterclockwise circulation
(Figure 1). The Caribbean Current enters the southeast corner of
the basin through several passages of variable sill depth between the
Lesser Antilles and, to a lesser extent, the Windward Passage, and
slightly increases its velocity as it flows west-northwesterly into the
Gulf of Mexico through the Yucatan Channel, where it forms the
Gulf Stream (see [4]). Caribbean waters are mostly clear and warm
(22-29°C), and the tidal range is very low (<0.4 m) [5]. The water
column is highly stratified in the upper 1,200 m because of the sill
depths of the Antilles Islands arc, which prevents the flow of deep
water into the Caribbean Basin [6]. The Caribbean geology was
recently reviewed by Jackson [7]. The deep Caribbean Sea evolved
by seafloor spreading since the Jurassic, but the key aspects of the
tectonic history have been subject to controversy [8,9]. Two models
explain the late Mesozoic formation and the evolution of the
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Figure 1. Bathymetry, main currents, and ecosystems of the Caribbean Sea. Arrows representing average surface ocean currents were
derived from the Hybrid Coordinate Ocean Model, or HYCOM (http://hycom.org). Coral reef data were obtained from the World Resources Institute
(http://www.wri.org/publication/reefs-risk-caribbean). Data on seagrasses were extracted from version 2.0 of the global polygon and point dataset
compiled by UNEP World Conservation Monitoring Centre (UNEP-WCMC), 2005. Mangrove data were extracted from version 3.0 of the global polygon
dataset compiled by UNEP-WCMC in collaboration with the International Society for Mangrove Ecosystems (ISME), 1997.

doi:10.1371/journal.pone.0011916.g001

Caribbean Plate. The first suggests that the Caribbean crust was
formed between the South American and North American plates
(model reviewed in Meschede and Frisch [10]). The second suggests a
late Mesozoic origin of the Caribbean crust in the Pacific region as a
result of a flood basalt event at the Galapagos hot spot and a later drift
to the east during the Cenozoic times [11-13]. Meschede and Frisch
[14], concluded from geological, geochronological, and paleomag-
netic evidence that the Caribbean crust was originally formed in an
inter-American position (adjacent to the northwestern margin of
South America) during the middle to upper Cretaceous, not in the
Galapagos hot spot, and that the source for the Caribbean flood
basalt must be a plume between the two Americas that was active
during the middle and upper Cretaceous. The Eocene basalt and the
pelagic cover formed a relatively deep floor in which arc-derived
turbidites and pelagic sediments have accumulated over 25-30
millions of years.

The ratio of continental margin to total open ocean area in the
Caribbean basin is larger than in the major ocean basins, meaning
that the margins have greater potential importance to physical,
geological, and biological processes. Major river systems and
associated features characterize the seafloor on the continental
shelf and influence the offshore habitats with sediment input. The
coastal ecosystems in the Intra Americas Sea (IAS) are highly
productive in contrast to the oligotrophic offshore waters, and are
mainly characterized by particulate organic carbon (POC) flux. In
offshore waters the pelagic deposition and turbidity currents have
been correlated with the benthic macrofaunal standing stock [15].
With the exception of restricted turbid coastal areas near rivers,
the most salient feature of the IAS is its warm, transparent water,
compared to other large ocean systems. This water clarity is a
function of the oligotrophic conditions and strong influence of
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oceanic water masses in the region. The Orinoco plume spreads
widely over the Caribbean affecting significantly the optical
properties of the water in the eastern Caribbean Sea by
introducing large amounts of colored dissolved organic matter
and nutrients and thus increasing primary productivity [16].
Elevated pigment concentrations are visible within the southern
Caribbean where the shoaling of the deep chlorophyll maximum
and dispersal of the water mass occur [17]. The sediment and
organic matter particles transported from the Orinoco and
Amazon rivers by the northward moving Guiana current enter
and disperse in the Caribbean Sea and the near Atlantic [18] and
are deposited on the western flank of the Aves Ridge. Higher
zooplankton production in the southeastern Caribbean may also
enhance transport of organically rich suspended matter into fecal
pellets that have accelerated sinking rates (Richardson et al 1995).
This labile organic matter raining from the overlying water is
tightly coupled with the benthic assemblages in the Venezuela
Basin [19]. Based on penetration profiles done with an
echosounder, a continuous sedimentation from the water column
to the seafloor characterizes the Puerto Rico Trench. The top
10 cm of this sediment is brown to brownish gray and shows
evidence of both coastal and pelagic input [20].

The most characteristic ecosystems in the Caribbean are coral
reefs covering about 26,000 km? [21], seagrass beds with an arca
of about 66,000 km? [22], and mangroves at nearly 11,560 km?
[23]. Although the Caribbean has been considered as oligotrophic,
it can be better defined as mesotrophic, depending on the time of
the year [24]. The intrusion of the Orinoco River during autumn
generates large concentrations of chlorophyll a in the eastern
Caribbean, which can be carried up to the island of Puerto Rico
[24]. Moreover, strong trade winds during winter and spring are
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responsible for coastal upwelling along much of the coastline of
northeast Colombia and Venezuela, bringing nutrients to the
surface and increasing the concentration of phytoplankton
biomass in that area [1,25]. The deep-sea habitats in the
Caribbean Sea and surrounding areas include typical abyssal
soft-sediment extensions, numerous small canyons [26], and wide
(10 km) and low-relief (<5 m) channels over the Orinoco deep-sea
fan, an accretionary prism near Barbados [27], seamounts (e.g.,
Niobe, Chia, Ubaté, Calima), ridges (e.g., Tayrona, Aves), hills
(e.g., Aracataca, Tumaco, Pijao), tablemounts (Explorer) where
encrusting coralline algae have been recorded at 268 m depth in
the Bahamas [28], knolls (e.g., Naqui, Nectier), and escarpments
(Hess). According to the latest marine biogeographic classification
system into marine ecoregions (Marine Ecoregions of the World or
MEOW) [29], the Greater Caribbean is part of the Tropical
Northwestern Atlantic Province which comprises nine ecoregions:
Western Caribbean, Southwestern Caribbean, Eastern Caribbean,
South Caribbean, Greater Antilles, Bermuda, Bahamian, South-
ern Gulf of Mexico, and Floridian. In this paper, we will focus on
the first five ecoregions, which include the entire Caribbean basin
and the north of the islands of the Greater Antilles. The other four
ecoregions are developed in another article in this collection [30].

History of exploration of marine biodiversity in the
Caribbean

Species inventories are the most elementary data in ecology,
biogeography, and conservation biology. Species records are
mostly used to determine the number of species occurring in a
given area, but they can also be employed to determine
distribution patterns, for the identification of biodiversity “hot
spots” or for designing conservation strategies [31,32].

Species extinction has reached unprecedented rates on both
land and ocean [33,34], and these rates are much higher than
those of new species discovery [35,36]. This suggests that there is a
crisis in global information or, in other words, a critical weakness
in the world’s “knowledge economy” [37]. The increasing human
impacts on marine biodiversity and the need to optimize and set
priorities among limited resources for implementing conservation
measures have impelled the description of diversity patterns and,
consequently, have encouraged the use of taxonomic inventories
[38,39]. However, the use and comparability of species inventories
are limited by the extent of their completeness and the
heterogeneity of sampling effort between sites or areas [40].

The Caribbean contains the greatest concentration of marine
species in the Atlantic Ocean and is a global-scale hot spot of
marine biodiversity [32]. Because the Caribbean is regarded as a
distinct biogeographic province of the Tropical Western Atlantic
Region, several authors (e.g., [29,41-46]) have proposed more
detailed biogeographic regionalizations within the Caribbean,
using a variety of criteria for defining divisions.

The growth of human population, particularly in coastal zones,
and the environmental pressures imposed by economic growth
and climate change pose great challenges to the future
conservation of marine ecosystems and species diversity. In
particular, the Caribbean Sea has large population densities, a
long history of human use of marine resources, and remarkable
land-based sources of pollution associated with oil production, port
and tourism development, deforestation, and agriculture [45,47].
The areal coverage of mangroves in the Caribbean has decreased
by about 1% per year since 1980 [47]. Live coral cover has already
declined by as much as 80% in many areas of Caribbean reefs
over the last two decades because of various human activities and
global warming [48,49], and 35% of the region’s fish stocks are
overexploited [50,51]. Despite a long history of scientific research
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in the region, our present knowledge about Caribbean marine
biodiversity and species distribution does not satisty the needs for
objectively defining geographic conservation priorities and design-
ing management plans at a regional scale. This is one of the
reasons why conservation planners often make use of surrogates of
species diversity (e.g., presence of habitats, bottom topography,
wave exposure) to offset uncertainty and lack of detailed
information (see [52,53]), as has been the case in various recent
attempts to determine the relative importance of sites for
conservation in the Caribbean (e.g., [54-56]).

Although the first scientific expedition to the New World did not
occur until 1799, species discoveries and descriptions of marine
organisms from the Caribbean started several years earlier from
preserved fishes, coral skeletons, and mollusk shells collected
during exploration voyages. These samples were transported to
Europe, where they were described and deposited in museum
collections. With a few exceptions, such as Charles B. Adams
(1814-53) and William Stimpson (1832-72), who spent several
years collecting and studying marine mollusks in the Caribbean,
most of the taxonomists who described marine species from the
Caribbean until the end of the nineteenth century were land
based, working in museums or universities. Such taxonomists
seldom collected specimens themselves in the field and had a
limited knowledge of the distribution and ecology of the samples
they received. With only a single specimen of each species, a shell,
or a fragment of a colony, these naturalists worked with a
magnifier, a lamp, paper, ink, and a pen on a bench, with
approximate information about the locality where the specimen
was found. Local and geographic morphological variability could
not be assessed. Nevertheless, they did a remarkable job with their
descriptions and drawings. By the beginning of the twentieth
century, about half of the marine species known today from the
Caribbean had already been described.

A remarkable impulse to the knowledge of Caribbean species
diversity, particularly from deep waters, stemmed from several
scientific cruises conducted in the late nineteenth century. In
particular, the cruises of the U.S. Coast Survey vessel Blake (1877-80),
under the scientific supervision of Alexander Agassiz, became a
pivotal event in the exploration of the Gulf of Mexico and the
Caribbean; hundreds of species of hydroids, corals, antipatharians,
crustaceans, echinoderms, annelids, mollusks, fishes, and other
organisms from depths of up to 3,000 m were described based on the
collections obtained from the Blake expeditions. A second impetus in
Caribbean species inventories occurred in the 1970s with the advent
of scuba diving and more extensive collections that greatly helped to
refine the taxonomical classifications and increase the knowledge of
the taxonomy, ecology, and variability of many groups.

Research capacity in the Caribbean region

Most Caribbean countries (with the exception of Haiti,
Honduras, Guatemala, Nicaragua, and some of the small insular
states) have well-known marine research stations and laboratories,
which are usually tied to academic institutions with long-standing
traditions in the study of marine organisms. The majority of them,
despite different cultures, financial resources, and capabilities, have
developed a common interest in cooperation and networking since
the 1980s, through national and local government departments and
nongovernmental organizations (NGOs); universities and other
tertiary learning institutions; regional intergovernmental organiza-
tions (IGOs); UN organizations; and international NGOs.

The first regional marine science organization in the Caribbean,
the Association of Marine Laboratories of the Caribbean (AMLC),
was established in 1957 by nine research institutions. It evolved into a
confederation of more than 30 marine research, education, and
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resource management institutions and more than 300 individual
members. Its main objective is to encourage the production and
exchange of research and resource management information, to
advance the cause of marine and environmental education in the
region, and to facilitate cooperation and mutual assistance among its
membership (www.amlc-carib.org/). One of the most successful
research programs developed on the strength of the AMLC was the
Caribbean Coastal Marine Productivity Program (CARICOMP),
which was a regional scientific program supported by UNESCO and
the U.S. National Science Foundation. The aims of this program
included the monitoring of long-term changes in the three main
coastal ecosystems in the Caribbean region—mangroves, seagrass
beds, and coral reefs, while it left the offshore and deep-sea habitats
remaining poorly documented. Monitoring activities and data
collection began in 1992 at 29 sites in 22 countries and territories,
using standard research methods, building regional capacity
and shared expertise (http://www.unesco.org/csi/act/caricomp/
summaryl4.htm). Data was archived at the CARICOMP Data
Centre at the University of the West Indies in Jamaica. While this
program has formally ended, at present, CARICOMP monitoring
activities still take place in Colombia, Panama, Costa Rica, and
Venezuela, among other sites. Currently, discussions are being held
within the AMLC about the need to continue a regional monitoring
program.

Another remarkable regional scientific initiative in the region
includes the Cooperative Investigations of the Caribbean and
Adjacent Regions (CICAR) dating back to the 1970s. Its aim was
to develop capabilities among the participating countries to carry
out marine scientific research and the understanding of oceano-
graphic processes in the Caribbean region [2]. As a successor
organization to CICAR, in 1982 IOCARIBE (the Sub-Commis-
sion for the Caribbean and Adjacent Regions, of the Intergov-
ernmental Oceanographic Commission (IOC) of UNESCO) was
created, with 19 member states.

A Protocol of the Convention for the Protection and
Development of the Marine Environment of the Wider Caribbean
Region came in effect into 1986 to protect the endangered marine
life of the Caribbean by prohibiting human activities that would
result in the continued destruction of such marine life in various
areas. The protocol has been ratified by 15 countries and diverse
NGOs, such as The Nature Conservancy, the World Wildlife
Fund, and the Caribbean Conservation Corporation, that have
been involved in the preservation of Caribbean marine life. The
Census of Marine Life (Census) program became involved in the
region in 2004 with the Caribbean Marine Biodiversity Workshop.
In this workshop, 10 of the largest Caribbean countries reviewed
the status of knowledge of marine biodiversity within their
boundaries (Venezuela, Colombia, Panama, Costa Rica, Mexico,
Bermuda, Cuba, Jamaica, Puerto Rico, and the Dominican
Republic), resulting in the production of a regional report (see
[39]). The workshop also led to a productive interaction between
researchers, conservation agencies, and oil companies, which
established links for international collaboration and future
partnerships within the Census umbrella. The main projects that
the Census advanced in the Caribbean region were History of
Marine Animal Populations (HMAP), Natural Geography in
Shore Areas (NaGISA), Continental Margin Ecosystems on a
Worldwide Scale (COMARGE), and Biogeography of Deep-
Water Chemosynthetic Ecosystems (ChEss). These projects carried
out field work in several sites in the region and the data can be
found in the Ocean Biogeographic Information System (OBIS).
The most recent of these expeditions (April 2010) was the British
cruise on the Royal Research Ship James Cook to the Cayman
Trough, the world’s deepest undersea volcanic rift, which runs
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across the Caribbean seafloor. Besides these projects, the region
also participated in Antarctic research with the Census of
Antarctic Marine Life (CAML) project. The Caribbean region
also contributed substantial amounts of data to the Ocean
Biogeographic Information System (OBIS) database and proposed
a sister project to the established Census of Coral Reef Ecosystems
(CReefs), aimed to update and clarify the taxonomy and
distribution of the major benthic coral reefs groups. In addition,
it established a network of researchers associated with the
International Census of Marine Microbes (ICoMM) project.
Besides contributing significantly to the knowledge of marine
biodiversity in the Caribbean region, the Census established
regional networks for scientific cooperation.

In 2005 the United Nations General Assembly endorsed the
need for a regular process for global reporting and assessment of
the state of the marine environment. The ‘“Assessment of
Assessments,” begun during the start-up phase of the process,
has as its main objective an overview of the geographic and
thematic coverage of existing assessments on oceans and coastal
areas at regional and global levels. The assessment established the
relative importance of issues being assessed in the region and
analyzed the capability of the region to undertake future
assessments of issues that have clear links to neighboring regions.
These future assessments include biodiversity, ecosystems (corals,
mangroves, seamounts), mammals, genetic resources, and invasive
alien species. The spatial framework developed for the Assessment
of Assessments is based on both biogeographic factors and
administrative structures conducive to an ecosystem approach.
The Caribbean Sea was recognized as such an entity for that
assessment.

Here we analyze the state of knowledge of Caribbean marine
biodiversity using georeferenced species-record data and species
lists for localities within that region. Our first goal is to analyze
spatial heterogeneity of the data to determine gaps in knowledge
and the effect of biases in the distribution of geographical data
within the established ecoregional biogeographical divisions in
the Caribbean. Our second goal is to assess patterns in the
distribution of members of these five groups of marine organisms
and test if species distribution actually fits to the biogeographic
model of the five ecoregions proposed. The paper also discusses
the role of the Census of Marine Life program in advancing
knowledge about marine biodiversity in the Caribbean as well as
the major threats to marine biodiversity in the region. Our hope
with this paper is to increase awareness of the value of taxonomic
mventories and of how much and where scientific sampling is
needed to understand better the large-scale geography of
Caribbean marine biodiversity.

Methods

To compile available data on marine species diversity in the
Caribbean, we used two approaches. The first approach was to
summarize the number of species for all taxonomic groups using
georeferenced species records from open-access databases (espe-
cially OBIS) and from local, country, territory, and regional
checklists. The second approach was to produce revised species
lists for the relatively well known taxonomic groups (sponges, stony
corals, polychaetes, mollusks, amphipods, and echinoderms) by
country or subregions (where there is information available). Only
taxonomically valid species were included, based on the expertise
of taxonomist authors of this paper. Introduced and invasive
species were also incorporated. We also reviewed records of the
distribution of shallow-water shore fishes within the Caribbean, as
well as deep-sea records (below 200 m depth) for all taxonomic
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groups. The main data sources used for constructing these
matrices are presented in Table 1, which lists the essential
literature for marine biodiversity studies in the Caribbean.

In order to test the hypothesis of different species composition
assemblages for each of the five marine ecoregions of the
Caribbean area (as proposed by Spalding et al. [29]), we used a
permutational multivariate ANOVA [57] as implemented in R
package “vegan” [58]. Using the country presence-absence matrix
for each taxonomic group, we estimated a dissimilarity matrix
based on Sorensen’s index, and then each country was recoded as
a member of its particular ecoregion. If the ecoregional pattern for
a particular taxa represents different species assemblages, a
statistically different community ordination should result in the
analysis. A graphical representation of the ordination was made
using a non-metric multidimensional scaling, so countries within
the same marine ecoregion would be expected to group closely in
the MDS. Countries or territories considered within each of the
marine ecoregion were: (1) Western Caribbean: Mexico, Belize,
Honduras, Guatemala, (2) Southwestern Caribbean: Nicaragua, Costa
Rica, Panama, Colombia, San Andres Island, (3) Southern Caribbean:
Venezuela, the Netherland Antilles (Aruba, Bonaire and Curacao),
Trinidad and Tobago, (4) Greater Antilles: Cuba, Jamaica, Puerto
Rico, Dominican Republic, Haiti (these last two together are also

Caribbean Marine Biodiversity

known as Hispaniola Island), Cayman Islands, (5) Eastern Caribbean:
Barbados, Virgin Islands, and combined information from several
of the islands comprising the Lesser Antilles. To analyze the
relative contribution of each ecoregion to the Caribbean regional
diversity (gamma diversity), we used the contribution partition
analysis proposed by Lu et al. [59]. Each ecoregion’s species list
(richness) represents the ecoregional diversity. According to the
partition of species diversity, where the regional (gamma) diversity
is the sum of the local (alpha) and interlocal (beta) diversity, an
index of relative contribution of each term could be estimated. FFor
each ecoregion, the greater the number of species that are listed,
the higher its alpha diversity. However, depending on the number
of endemic or exclusive species in an ecoregion, the relevance of
this ecoregion to the relative contribution to the gamma diversity
could change. The same analysis was done for individual countries
to determine which of the countries within each ecoregion
contributed more to the gamma diversity. For example, a country
or subregion with few species, many of which are endemic (or
exclusive), contributes more to the regional diversity than a
country with many but wide-ranging species.

Additionally, to assess whether or not the rate of discovery of a
particular type of fauna shows a tendency to decline, thus
indicating that we are approaching its full description, we

Table 1. Sources of data used to estimate total number of marine species for different taxa and for the deep sea.

Taxa/Environment

Literature, museum and database sources

Algae [159-162]
Museums: HNV, MMM
Databases: www.obis.org
Porifera [72,89-92,114,163-187]

Databases: www.marinespecies.org/porifera / www.spongeguide.org / www.obis.org

[95,186,188,189-202]
Databases: www.reefbase.org

[203-207]

[137,208-220]

Museums: MHNMC, NMNH

Databases: www.malacolog.org / www.sealifebase.org / www.marinespecies.org
www.cephbase.utmb.edu / www.redciencia.cu/cdbio/Contenido
www.jaxshells.org/cayman.htm / www.jaxshells.org/abc.htm

[221-239]

Museums: GCCAS, USB-ANF, UMML, MNCN, MBUCV, ZMA, BMNH
Databases: www.obis.org

[82,105,107,109,240-279]

Museums: GCCAS

Databases: www.itis.gov

[115,280-289]

Museums: NMNH

Databases: www.obis.org / Personal database of coauthors DRR and FAZ

[251,261,263,274,279,290-297]

Scleractinia

Polychaeta

Mollusca

Amphipoda

Echinodermata

Pisces

Deep sea (¥)

GCCAS: Geology Collection of the California Academy of Sciences, San Francisco, USA.

USB-ANF: Collection of Peracaridean Crustaceans - Amphipods from Museo de Ciencias Naturales — Universidad Simén Bolivar, Caracas, Venezuela.

UMML: Marine Invertebrate Museum, Rosenstiel School of Marine and Atmospheric Science, University of Miami, USA.

MNCN: Museo Nacional de Ciencias Naturales, Madrid, Spain.

MBUCV: Museo de Biologia de la Universidad Central de Venezuela, Caracas, Venezuela.

ZMA: Zoological Museum of Amsterdam, Amsterdam, The Netherlands.

BMNH: British Museum of Natural History, London, UK.

HNV: Herbario Nacional de Venezuela, Caracas, Venezuela.

MMM: Museo del Mar, Isla de Margarita, Venezuela.

MHNMC: Museo de Historia Natural Marina de Colombia, INVEMAR, Santa Marta, Colombia.

NMNH: National Museum of Natural History, Washington D.C., USA.

(*)The deep-sea review encompasses 1,530 species grouped in 12 phyla [Porifera, Cnidaria, Chaetognata, Mollusca, Sipunculida (still considered separate from
Annelida), Annelida (subdivided into Polychaeta and Echiura), Bryozoa/Ectoprocta, Brachiopoda, Pycnogonida, Crustacea, Echinodermata, and Cephalochordata
(demersal fish only)].

doi:10.1371/journal.pone.0011916.t001
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established the number of new species described per year and
plotted accumulation curves for fishes, mollusks, and echinoderms.
Since the quality of taxonomic inventories depends strongly on the
availability of identification guides and taxonomic experts, our
review also included an account of these resources for each
taxonomic group (Table 1).

Results

Taxonomic inventories

At least 12,046 species have been reported to occur in the
Caribbean Sea (Table 2, Table S1). These include representatives
from 31 animal phyla, two plant phyla (green and red algae and
Angiospermae: mangroves and seagrasses), one group of Chro-
mista (brown algae), and three groups of Protoctista (Foraminifera,
Dinoflagellata and Amoebozoa). The quality of information
available differs considerably among these taxa, and only poor
information is available on bacteria, Cyanophyceae, and diatoms
(Chrysophyta). For the Dinoflagellate (Pyrrhophyta), 85 inverte-
brate species within the Anthozoa, Hydrozoa, Scyphozoa,
Actinaria, Gorgonacea, Zoanthidae, Corallimorpharia, and Gas-
tropoda have been reported to have one or more clades of the
symbiont dinoflagellate Symbiodinium, with a total of 31 different
clades (Table 3, Table S2). For many taxonomic groups, the
number of known species is constantly increasing as new species
are described or are recorded for the first time in the region.
Knowing the taxonomic background (availability and expertise) of
the region, we had not expected to be able to produce species lists
of the same quality for the different taxonomic groups. However,
for most of the groups, our review can be considered satisfactory.
We consider only 16 of the 78 (about 20%) species counts at the
phylum to order level (Table 2 and Table S1) deficient in quality
or incomplete: Fungi, Placozoa, Entoprocta, Brachiopoda, Phor-
onida, Nemertea, Gnathostomulida, Pogonophora, Rotifera,
Priapulida, Kinorhyncha, Tardigrada, Nematoda, Branchiopoda
(Cladocera), Ostracoda, and Urochordata. Species in these taxa
represent probably less than 5% of the species reported in Table 2.
The counts for the remaining groups should be considered
satisfactory, with a presumable error margin of less than 5%.
However, about half of these counts would greatly benefit from
further taxonomic review. No species were reported from four
phyla (Nematomorpha, Loricifera, Micrognathozoa, and Cyclio-
phora), which is probably because of a lack of taxonomic attention
rather than the absence of these groups from Caribbean waters. By
far, the most speciose taxa are Mollusca (3,032 species), Crustacea
(2,916 species), and Pisces (1,336 species), which together account
for about 60% of the total biota. Mollusks are also the most diverse
group for all countries and ecoregions (Table 4).

The number of endemic species could be established with
relatively high confidence for only 21 of the 78 higher taxa (27%)
(Table S1). The total number of endemic species for those taxa is
1,563, which represents 25.6% of the species for these groups.
However, this estimate of endemism cannot be extrapolated to the
whole Caribbean biota, because the relative contribution of the
different taxa varies strongly. For example, about 45% of the fish
species are considered Caribbean endemics, whereas endemism in
mollusks amounts to about 26% and in copepods to only 2%.
Notable differences are also apparent between closely related
groups, such as the proportions of endemics among the bivalves
(17.9%) and Gastropoda (29.3%), as well as those among
Amphipoda (1.3%), far lower than that among Copepoda
(9.2%). Note that these estimates hold only for the Caribbean
Sea as defined above and not for the so-called Greater Caribbean,
which also encompasses the Gulf of Mexico, Florida, the Bahamas,
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and Bermuda. Since the Caribbean shares many species with these
adjacent regions, each of which has its own endemics, estimates of
endemism for the Greater Caribbean are likely to be higher.

With the exception of mangroves, seagrasses, mammals, birds,
and reptiles, we can expect that the number of species recorded in
the Caribbean will increase in the future for the majority of taxa,
particularly for those groups scored lower than 3 for “state of
knowledge” in Table 2 and Table S1. However, even for relatively
well known groups, such as mollusks, echinoderms, and fishes, the
inventories have by no means been completed, and further
discoveries (descriptions of new species or first Caribbean records
of known species) ought to be expected. For relatively well known
and not very species-rich groups, such as echinoderms, the
accumulation curve of species discovery in the Caribbean shows
that it is approaching an asymptote. In contrast, the accumulation
curves of species-rich groups, including mollusks and fishes
(Figure 2), suggest that a full inventory of these taxa is still far
from being completed and that, despite the long history of
collecting in a relatively small area, there are still many species to
be discovered. As an example that supports this assertion, the map
on Figure 3 shows the spatial distribution of 161,000 datapoints
representing historical fish records in the Greater Caribbean,
which represent 2,927 areas or localities of 10x10 km. That
distribution indicates that within this region, large areas, even
along the coastal zones, are seriously undersampled. Those areas
include a large portion of Cuba, the large area of continental shelf
off Nicaragua and Honduras, the ocean banks between Nicaragua
and Jamaica and between Honduras and the Caymans, all of
Hispaniola, the extreme northeastern Lesser Antilles, and some of
the reefs offshore from Venezuela. In general, sampling effort has
been best for shallow nearshore waters, where there is relatively
good coverage of species records, especially along the southern
Caribbean coasts (Belize, Costa Rica, Panama, Colombia, and
Venezuela), in Puerto Rico, and much of the Lesser Antilles.

The collecting effort in settings deeper than 200 m has been
concentrated along the Mexican and Colombian continental
slopes and abyssal plains, the north and south coasts of the eastern
two-thirds of Cuba, the south coast of Jamaica, and the Lesser
Antilles arc. Elsewhere in the Caribbean, records are much more
sparse and scattered. Very few records exist for areas between
Honduras and Panama, along the shelf north of Venezuela, and
off western Cuba (Figure 4). The Caribbean basin deep-sea species
database includes 1,530 species grouped in 12 phyla: Porifera,
Cnidaria, Chaetognata, Mollusca, Sipunculida, Annelida, Bryo-
zoa/Ectoprocta, Brachiopoda, Pycnogonida, Crustacea, Echino-
dermata, and Cephalochordata (demersal fish only). Further, the
data derived from these distributions of sampling effort in the deep
sea, even in relatively heavily sampled areas, are limited by the fact
that different sampling methods were used in different areas and
that the long history of collecting has occurred in bursts of activity
in different places at different times.

For many species groups in the Caribbean, the only currently
active taxonomists work in universities, museums, or research
institutions outside the region. Current local expertise is
completely lacking for several important taxa, particularly those
with small body sizes and little economic significance, such as
Mesozoa, Nemertea, Phoronida, Brachiopoda, Pogonophora,
Kinorhyncha, and Chelicerata. The best-covered taxa with local
expertise are Angiospermae, Aves, Reptilia, and Pisces, and
moderate capacity exists for Porifera, Polychaeta, and some groups
of Algae, Crustacea, Mollusca, and Cnidaria (Table 2). Moreover,
only a small fraction of the local experts are employed as full-time
systematists or taxonomists. For several groups, the coverage of
available guides and identification keys for known species is good
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Table 2. Diversity, state of knowledge, and expertise of the main taxonomic groups within the Caribbean region.

State of No. introduced
Taxonomic group No. species’ knowledge? species No. experts No. identification guides®
Domain Archaea ND ND ND ND
Domain Bacteria (including 5 1 ND ND
Cyanobacteria)
Domain Eukarya
Kingdom Chromista
Phaeophyta 71 4 ND 10 1
Kingdom Plantae
Chlorophyta 170 4 2 10 1
Rhodophyta 320 3 3 10 1
Angiospermae 14 5 1 13 2
Kindom Protoctista (Protozoa)
Dinomastigota (Dinoflagellata) >31 (*1) 2 ND
Foraminifera 704 2 ND 1
Kingdom Animalia
Porifera 519 4 1 7 4
Cnidaria 994 1-3 5 20 8
Platyhelminthes 129 3 ND 2 1
Mollusca 3032 1-4 6 20 8
Annelida 658 3 2 31 1
Crustacea 2916 2-4 7 57 10
Bryozoa 131 2 2 2 0
Echinodermata 438 3-4 ND 5 2
Urochordata (Tunicata) 62 3 1 ND 1
Other invertebrates 402
Vertebrata (Pisces) (*2) 1336 3-5 15 ~55 16
Other vertebrates 59 4-5 0 >150 10
SUBTOTAL 11,991
TOTAL REGIONAL DIVERSITY* 12,046 45 388 67

Notes:

(*2) Shore fish species that occur in the upper 100 m of the water column.
ND = No data.
doi:10.1371/journal.pone.0011916.t002

(marine mammals, fishes, turtles, birds, reef corals, reef sponges,
ascidians, mollusks, amphipods, algae), although some are
outdated. However, for many other groups, such guides are either
inadequate or completely lacking (Table 2). One of the most
recent regional taxonomic guides in the region is on shallow-water
ascidians and includes descriptions and photographs of living
animals [60].

Geographic patterns of species richness

The species of sponges (Table S3), scleractinian corals (Table
S4), polychaetes (Table S5), mollusks (Table S6), amphipod
crustaceans (Table S7) and echinoderms (Table S8) were
compiled for the different countries or subregions within the
Caribbean. Spatial patterns of species diversity usually exhibit
relatively definitive gradients or shift progressively in space, unless
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Sources of the reports: databases, scientific literature, books, field guides, technical reports.

2State of knowledge: 5= very well known (>80% described, identification guides <20 years old, and current taxonomic expertise); 4= well known (>70% described,
identification guides <50 years old, some taxonomic expertise); 3= poorly known (<50% species described, identification guides old or incomplete, no present
expertise within region); 2= very poorly known (only few species recorded, no identification guides, no expertise); 1= unknown (no species recorded, no identification
guides, no expertise). Identification guides cited in Table 1 and in References.

“Total regional diversity including all taxonomic groups as reported in Appendix 1.

(*1) At least 31 clades of the genus Symbiodinium are found in 85 species of invertebrates.

ecological factors change abruptly. We expected to find species
composition to be more similar between countries within one
ecoregion in relation to countries within a different ecoregion or
with areas located farther apart, however, this was not observed
(Figure 5). The MDS ordination of the species by country within
ecoregions is very different from one taxonomic group to the
other, and no signicant differences were found in species
composition between ecoregions for any of the taxonomic
groups. MDS stress values for the figures were very low (0.005—
0.129), indicating that the 2-dimensional plots are a good
representation of the data [61].The species composition of
sponges throughout the Caribbean is relatively homogenous with
the exception of Curacao, Puerto Rico, Virgin Islands, and
Barbados. Barbados and the Virgin Islands are both from the
Eastern Caribbean region, and despite being different in
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Table 3. Summary of Symbiodinium clades (Dinoflagellata) found in invertebrates sampled in the Caribbean.

Total species =85 Total clades =31

Taxonomic group Clade designation of symbiont Reference
Anthozoa Scleractinia (47) A, A3, Ada, B, B1, B5a, B6, B7, B9, C, C1, Cla, C2, [298-312]
C3a, C3¢, C3e, C4, C9, C11, C12, D, D1a,
Anthozoa Actinaria (5) A3, Ada, B1, C1 [301,305]
Anthozoa Zoanthidae (3) A3, A4, B1, C1, C3, D1 [301,305,313]
Anthozoa Corallimorpharia (3) C1, C3c [301,305]
Scyphozoa (2) A1, A3, B1, C1 [301,305]
Hydrozoa (3) A3, A4, Ada, B1 [301,305]
Gorgonaceae (21) B1, B1a, B1b, B8, B9, B19, C1, C3 [301,305]
Gastropoda (1) B1, C4 [305]

Total references =17

Note:

doi:10.1371/journal.pone.0011916.t003

composition from the rest, they are also different from each other
(Figure 5a). The same tendency of species homogeneity
throughout the Caribbean can be observed for corals, with the
exception of Trinidad and Tobago and Guatemala (Figure 5b).
For mollusks, species composition was similar within several
countries from the Greater Antilles ecoregion (with the exception

Numbers in parentheses beside the taxonomic group represent the number of species within that group reported to have symbiosis with Symbiodinium clades (See
Table S2 for the complete list of species known to have different clades of Symbiodinium as symbionts).

of Hispaniola island), for the Western Caribbean, for the
Southwestern Caribbean (with the exception of San Andres
Island), and for the Southern Caribbean. The Eastern Caribbean
was grouped closely with all of the ecoregions except for the
Southern Caribbean (Figure 5¢). In the case of amphipods, Cuba,
Mexico, and Venezuela are closely grouped together which is
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Table 4. Number of Caribbean species of sponges (Spon), scleractinian corals (Cor), mollusks (Moll), amphipods (Amph), and
echinoderms (Echi), per kilometer of coast per country within the five ecoregions.

Coastline length Species/
Ecoregion/country Spon Cor Moll Amph Echi Total species (km) 100 km
WESTERN CARIBBEAN 243 73 938 142 268 1664 2089 80
Mexico (Yucatdn) 118 63 733 133 182 1229 911 120
Belize 193 51 580 24 134 982 386 248
Honduras 62 580 95 737 644 114
Guatemala 27 23 148 34
SOUTH-WESTERN 222 81 1451 91 284 2129 3880 55
CARIBBEAN
Colombia 142 65 1168 63 180 1618 1880 83
Panama 146 62 587 21 155 971 1295 73
Nicaragua 41 129 65 235 493 48
Costa Rica 64 47 638 21 23 793 212 364
SOUTHERN CARIBBEAN 225 87 944 208 151 1615 3444 47
Venezuela 144 79 664 195 124 1206 2722 37
ABC* 113 68 239 20 440 360 17
Trinidad & Tobago 4 55 96 362 27
GREATER ANTILLES 335 91 1943 164 248 2781 8477 33
Jamaica 169 72 824 86 1151 1022 113
Cayman Islands 82 62 477 621 160 388
Puerto Rico 40 72 1078 25 121 1336 501 262
Cuba 255 72 1300 131 145 1903 3735 47
Hispaniola 71 72 572 16 17 848 3059 27
EASTERN CARIBBEAN 126 71 1119 46 79 1441 1322 109
Lesser Antilles
*(ABC= Aruba, Bonaire, Curacao).
doi:10.1371/journal.pone.0011916.t004
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Figure 2. Species-description accumulation curves for Carib-
bean mollusks, echinoderms and fishes.
doi:10.1371/journal.pone.0011916.g002

probably an artifact due to the fact that these three countries are
the best sampled in the Caribbean with extensive species list for
amphipods (these countries list more than 130 amphipod species,
while the rest list between 16 to 63 species only). For this group,
species composition is relatively similar within the Western
Caribbean ecoregion and within the Southwestern Caribbean

Caribbean Marine Biodiversity

ecoregion (Figure 5d). In the case of echinoderms, species
composition was relatively similar within the Greater Antilles
ecoregion, and within the Western Caribbean ecoregion
(Figure 5e). In terms of absolute species richness by ecoregion,
for these groups, the most speciose ecoregion was the Greater
Antilles with 2781 species, followed by the Southwestern
Caribbean with 2129, the Western Caribbean with 1664, the
Southern Caribbean with 1615, and finally the Eastern
Caribbean with 1441 species (Table 4). The Greater Antilles is
also the most speciose region for sponges, corals, and mollusks,
while amphipods were more diverse in the Southern Caribbean,
and echinoderms in the Southwestern Caribbean. A very large
proportion of the species in this compilation is from coastal
shallow waters, therefore, coastal length was considered within
cach of the ecoregions. When the species richness is viewed in
terms of species per 100 kilometers of coast, the situation is
different: the Eastern Caribbean has the highest number of
species per coastal length (109 species/100 km of coast), followed
by the Western Caribbean (80), the Southwestern Caribbean (55),
the Southern Caribbean (47), and finally the larger area, the
Greater Antilles (33 species/100 km of coast) (Table 4). When
looking in detail at biodiversity richness within each of the
ecoregions, the Porifera are clearly more species rich (165-255
species) in Cuba, Belize, and Jamaica than elsewhere in the
Caribbean. This group is significantly less diverse (40-85 species)
in Hispaniola, Puerto Rico, and the Lesser Antilles, as well as
along the Nicaraguan and Costa Rican coasts. Intermediate
richness values (113-146 species) occur in Yucatan, southern
Central American, and northern South American coasts,
including the Leeward Antilles (Aruba, Bonaire, and Curacao,
or ABC Islands, and Venezuelan offshore islands). The Cayman
Islands have only 82 reported species, however, the Cayman
Islands are small coral islands, and as measured by the number of

Figure 3. Geographic distribution of shallow water bony fishes and elasmobranchs. Geographic distribution of 161,000 records of shallow
water bony fishes and elasmobranchs in the Greater Caribbean (Caribbean proper plus the Bahamas, the Gulf of Mexico, Florida, and Bermuda). Data
were drawn from 20 museum databases, 9 Web databases, and 98 publications.

doi:10.1371/journal.pone.0011916.g003
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Figure 4. Distribution of deep-water species records (>200 m) in the Caribbean Sea.

doi:10.1371/journal.pone.0011916.g004

sponge species per kilometer of coastline the Cayman Islands and
the ABC Islands rank as the most species-diverse areas in the
Caribbean (Table 4). With regard to zooxanthellated hard corals,
species-rich areas (containing more than 70% of all Caribbean
species) occur throughout the region, but Hispaniola and
Venezuela clearly stand out with 63 and 68 species, respectively.
On the contrary, Guatemala, Nicaragua, Costa Rica, and
Trinidad and Tobago are less diverse areas. Again, considering
the number of species per kilometer of coastline, the Cayman
Islands and ABC Islands are by far the most species-diverse areas.
On the other hand, azooxanthellate corals, most of which occur
in deeper waters and have not been thoroughly surveyed in many
areas, are apparently more diverse in Cuba, Jamaica, and
Trinidad and Tobago.

Among the Mollusca, the Gastropoda appear to be more diverse
(more than 750 species) in Cuba, the Lesser Antilles, and Colombia.
The Bivalvia exhibit a similar trend but seem by far more diverse in
Puerto Rico (308 species) than in the Lesser Antilles (248 species). The
Polyplacophora are conspicuously more diverse (23-28 species) along
the Greater and Lesser Antilles and in Colombia than along the
Central American coast and in other Caribbean islands (fewer than
18 species). Species numbers of Scaphopoda and Cephalopoda vary
greatly between countries, but in both cases they appear to be more
diverse in Puerto Rico (33 species) and Colombia (23 species). In
general, mollusk species richness seems to be highest (more than
1,000 species) in Cuba, Colombia, the Lesser Antilles, and Puerto
Rico. Intermediate richness occurs in Jamaica, Yucatan, Belize-
Honduras, Costa Rica, Panama, Venezuela, and Hispaniola, and
least species richness occurs in Nicaragua and around ABC, the
Cayman Islands, and other oceanic small islands in the central
Caribbean. Species richness among Echinodermata is high in
Yucatan and Colombia (more than 180 species), intermediate
(117-155 species) in Venezuela, Panama, Belize, Cuba, Hispaniola,
Mexico (Yucatan coast) and Puerto Rico, and rather low (more than
95 species) in Trinidad and Tobago, the Lesser Antilles, and Jamaica
and along the Central American coast.
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The highest numbers for all-taxa species richness are found in
Cuba, Colombia, the Lesser Antilles, and Puerto Rico, with
intermediate richness in Venezuela, Yucatan, Jamaica, Belize, and
Panama, and relatively low richness in the other countries.
However, when the number of species of sponges, corals, mollusks,
and echinoderms is combined and standardized by length of
coastline (Table 4), the highest numbers of coastal species per
kilometer of coastline occur in the Cayman Islands, followed by
the ABC Islands, Costa Rica, the Lesser Antilles, and Puerto Rico.

While counts of species numbers may reasonably reflect the
biological richness of a given area, they do not reflect its
uniqueness. The latter is an equally significant measure of an
area’s importance in a wider context. A useful measure of an area’s
uniqueness is the number of endemic species it contains or of
species that are likely to occur only in this area within the region
but are more or less widely distributed in other regions outside the
evaluated region. To measure uniqueness, the relative contribu-
tion of local (by country or subregion) diversity (alpha diversity) to
the regional diversity (gamma diversity) was assessed. Figure 6
presents for five taxa: sponges (Figure 6a), hard corals (Figure 6b),
mollusks (Figure 6¢), amphipods (Figure 6d), echinoderms
(Figure 6e), and for all taxa combined (Figure 6f) the relative
contribution of species diversity from the five Caribbean
ecoregions to the whole species diversity in the Caribbean region
(gamma diversity). For each taxonomic group in the figure, the
ecoregions are ordered by alpha diversity. For all of the five groups
(Figure 6a—6¢), the regions that had the higher alpha biodiversity
were also those that contributed more to the regional (gamma)
diversity, however, the contribution by ecoregion was different
depending on the taxonomic group. The Greater Antilles is the
ecoregion that contributes more to the region’s diversity when all
species from the five taxonomic groups are combined, a trend that
was also observed for sponges and mollusks. For corals and for
amphipods, the Southern Caribbean was the most contributing
ecoregion, while for echinoderms, it was the Southwestern
Caribbean. The ecoregion with the lowest contribution to the
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Figure 5. MDS for various taxa between the different Caribbean countries or subregions. SCar: Southern Caribbean (red), SWCar:
Southwestern Caribbean (blue), ECar: Eastern Caribbean (green), GAnt: Greater Antilles (purple), WCar: Western Caribbean (orange).

doi:10.1371/journal.pone.0011916.9005

region’s gamma diversity was the Eastern Caribbean. These
ecoregional trends, however, may hide important contributions
from smaller areas. When smaller areas within ecoregions were
studied in detail, some countries also showed particular endemisms
(Figure 7). In general, countries with a higher number of species
also contribute more to the regional diversity (e.g., Cuba for
sponges, Venezuela for amphipods, Mexico and Colombia for
echinoderms). Nevertheless, there are some exceptions. In
Barbados, for example, the number of sponge species (alpha
diversity) is not very high, and as a country, it ranks in the bottom
30% of Caribbean countries for this group. However, its species
seem to contribute significantly to the regional, gamma diversity,
even more than Panama and Venezuela, which rank among the
top 30% of countries with high diversity.

Cuba not only is the most diverse country for the Porifera but
also has the most unique sponge composition by far (Figure 7a).
Regarding zooxanthellate corals, despite Cuba not having the
highest diversity, it is the most important contributor to the
regional diversity, closely followed by Jamaica, Panama, Trinidad
and Tobago, and Venezuela, the last of these being the most
diverse in species number (Figure 7b). For Mollusca, the plot
exhibits a nearly straight correlation between alpha diversity and
its contribution to gamma diversity. Cuba (north and south), the
Lesser Antilles, and Colombia, are not only the most diverse
countries or subregions but also the major contributors to
Caribbean mollusk diversity (Figure 7c). Venezuela, Cuba, and
the Mexican Caribbean are clearly the major contributors to the
regional species diversity of Amphipods, whereas the contribution
of the remaining countries is rather low (Figure 7d). In
Echinodermata, alpha diversity and its contribution to regional
diversity are highly correlated; the Mexican and the Colombian
Caribbean are the most diverse as well as being the major
contributing subregions (Figure 7e).

A major problem with these data on more than 12,000 species is
that spatial locations are unknown for many, and thus species
distributions cannot be mapped. To visualize marine diversity
distribution patterns in the Caribbean, we relied on the OBIS
database, which includes about 50% of the species reported here
for the Caribbean (Figure 8). This map shows very clearly that
biodiversity is concentrated around areas with a long history of
research: Cuba, Colombia, Belize, Panama, Puerto Rico, and
Tobago.

Threats to biodiversity: Invasive species

Except for a couple of species—the green mussel (Perna viridis)
and the red lionfish (Plerois volitans)—Ilittle is known or documented
on the status of marine alien species. A total of 45 alien species
belonging to 17 of the 78 taxa groups are known to date (Table 2).
The most important introduced taxa in numbers of species are the
Pisces (15 species), Crustacea (7 species), and Mollusca (6 species).
The absence of records of introduced species in other groups is
indicative of the poor level of taxonomic knowledge and does not
necessarily signify a lack of introduced species. In addition, there is
often difficulty in deciding whether newly reported marine species
are introduced aliens, or native species that had not been formerly
recorded. In sponges for instance, 10% of the species listed here
have dubious taxonomic status because they were described
originally from other biogeographic regions (Mediterranean,
Northern Atlantic, Arctic, or Pacific). Only careful taxonomic
comparisons, and in some cases genetic studies can help to discern
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whether these species are endemic, invasive, or simply distributed
over wide ranges.

Discussion

Taxonomic inventories

Biodiversity assessments are fundamental not only for basic
diversity science from the ecological, biogeographical, and
evolutionary perspective, but also for ecosystem and ocean
management as well as for the establishment of conservation
policies. A recent regional example of a biodiversity assessments
was carried out at the Saba Bank (Netherland Antilles) in fish
[62,63], macroalgae [64], sponges [65], hard corals [66], and
octocorals [67]. Results of this research highlight the importance
of habitat heterogeneity and the relative richness of the marine
flora and fauna of the Saba Bank as targets for conservation [68].

Despite a long history of taxonomic research in the Caribbean,
the marine biota of the region remains far from well known. The
current record of approximately 12,000 marine species is clearly
an underestimate for such a large and environmentally diverse
tropical region. The same number of marine macroscopic species
has been recently estimated for the Mediterranean Sea [69,70], a
temperate marine region of similar size to the Caribbean. The
ability to develop a more accurate inventory of Caribbean species
is hampered by the lack of comprehensive regional identification
guides for most taxa, limiting the ability to make accurate species
inventories and more thorough revisions of most taxa. In addition,
the ability to make revisions is limited by the fact that many of the
collected specimens are not deposited in local collections but
remain scattered worldwide. In this sense, the Caribbean is no
exception to the general problem of limited taxonomic expertise.
The main goal of the Census of Marine Life program was to study
the diversity distribution, and abundance of marine life. For this,
the program used two approaches, the first was through
exploration to new areas and ecosystems, and the second was
through a review of the known. In both cases, the program
achieved to coordinate and centralize all the information that was
scattered all over the world, largely in unavailable formats and
sources. Regardless of the approach used, taxonomic expertise was
a need, and this has been one of the major limits to knowledge. In
the last decade, molecular techniques have been refined and
certainly provided a method to address many of the challenges of
assessing diversity. In coral reefs around the world, including in the
Caribbean, the Census CReefs project coupled the use of
Autonomous Reef Monitoring Structures or ARMS with envi-
ronmental genomics to assess the enourmous diversity in these
systems as well as to monitor understudied coral reef invertebrate
biodiversity, along with the effects of climate change and ocean
acidification [71]. Monitoring and biodiversity assessments will
allow us to better understand diversity patterns and will improve
the effectiveness of management strategies for marine ecosystems.
To do so, capacity building in taxonomy through molecular
techniques and monitoring is essential. Inevitably, given the
limited number of active taxonomists within the Caribbean region,
while some taxa have received much attention (for example, fish,
mollusks, corals, sponges, and some crustacean groups), many taxa
have been completely neglected (most of the meiofaunal groups,
the bacteria, and most of the protoctista). Sampling effort has also
been strongly biased toward certain habitats in coastal and shallow
waters, particularly coral reefs, with very little collecting of benthic
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Figure 6. Contributions from Caribbean ecoregions to regional species diversity (gamma diversity) for five taxa. For each taxonomic
group, the ecoregions are ordered by alpha diversity, from higher to lower. SCar: Southern Caribbean, SWCar: Southwestern Caribbean, ECar: Eastern

Caribbean, GAnt: Greater Antilles, WCar: Western Caribbean.
doi:10.1371/journal.pone.0011916.g006

organisms in waters deeper than 500 m, which cover more than
75% of the region. In addition, certain countries or subregions
have been more exhaustively surveyed than others. For example,
the apparently low species richness of most taxa in Hispaniola,
Guatemala, Nicaragua, and several oceanic islands probably is an
artifact of low sampling intensity. All of these factors contribute to
taxonomic, regional, and habitat biases in the current state of
knowledge of Caribbean biodiversity. Such biases are probably
responsible in large part for the marked variations of species
richness between countries or ecoregions and the apparent spatial
inconsistencies in some of our similarity analyses. Most deep-sea
studies in the Caribbean Basin have been carried out historically
by scientific groups from other regions in the world. Deep-sea
research capacity in the Caribbean is limited to laboratories that
have the infrastructure and vessels to sample at the depths
required. In the Caribbean, only Mexico, Colombia, and
Venezuela have such capabilities. Outside the Caribbean,
additional countries include France, Germany, Great Britain,
and the United States. Thus, many historical records were
obtained through large international research efforts. Examples
of these records are the sponge surveys in Barbados. The Barbados
data were obtained mostly from Soest and Stentoft [72] and are
restricted to a collection from sponges dredged at deep waters.
Another unprecedented collection effort in the Caribbean was the
shallow-water and submersible collections (with the Argus in 1984
and RV Seward Johnson in 1997) of Hexactinellida and Lithistid
(Demospongiae) in Cuba.

The number of scientists who have expertise in deep-sea
Caribbean taxa does not exceed 15. As many of these experts work
at major museums in the United States and Europe, the local and
regional scientific capacity for such research is very low.

Sampling effort has clearly been best for shallow, nearshore
waters, especially along the southern Caribbean coasts (Belize,
Costa Rica, Panama, Colombia, and Venezuela), off Mexico, in
Puerto Rico, and in some of the Lesser Antilles (Figures 2 and 8).
Figure 8 shows that the areas with the highest known biodiversity
in the region are in Belize and central Colombia. This pattern,
however, may not reflect the true situation for regional Caribbean
marine biodiversity for the following reasons: (1) the lack of
collecting exhaustively in many areas or ecosystems (such as the
deep sea and even coastal rocky shores), (2) the high variability
between collecting methods, (3) the limited taxonomic expertise for
many groups in the Caribbean, and (4) the very limited or
inconsistent effort to make the data available through open-access
digital databases. So, in the example of Belize and Colombia, the
high species richness shown in Figure 8 is most likely a sampling
artifact as the U.S. National Museum of Natural History (US-
NMNH) for Belize, and Colombia’s Institute of Marine and
Cloastal Research INVEMAR), have carried out excellent surveys
and made the data publicly available. Similar, sampling-intensity
biases undoubtedly contributed to high relative diversity evident at
other locations, including Puerto Rico and the Virgin Islands, Los
Roques (Venezuela), the Cayman Islands, Panama and Costa
Rica, the Colombian islands offshore from Nicaragua, and tiny
Navassa Island, a U.S. territory between Jamaica and Hispaniola.
Cluba provides a particularly instructive example, with enormous
variation in apparent diversity around different parts of this large
island. For example, Cuba has a high diversity of sponges (255
described species), but such high diversity is most probably a
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consequence of the significant deep-water exploration mentioned
earlier (Figure 8).

A good example is the recently published compilation of Costa
Rica’s marine biodiversity, which includes exhaustive lists of all
recorded species of many groups [73]. Detailed mapping of habitat
types on national scales have also been undertaken in most of these
taxonomically best-known areas: Colombia [74,75], Guadalupe
[76], Puerto Rico and the Virgin Islands [77], and Panama [78].
Conservation planning has also benefited greatly from both the
relatively good knowledge of the species and the availability of
habitat maps, for example, in Colombia [55], and Venezuela [56].
Many non-Caribbean researchers either participate in regional
sampling through collaborative projects and international pro-
grams or conduct work of their own. Because researchers resident
in a particular Caribbean country may not be aware of research
being done locally by external institutions, quantifying diversity
becomes difficult if available data are not published. Much of the
work done by non-Caribbean researchers is encountered only in
the primary literature and is disconnected from regional plans.
With the highly welcome development of OBIS, however, this is
rapidly changing as more institutions develop georeferenced digital
databases of their collections and contribute those databases to this
clearinghouse for global data.

An example of the power of databases to provide maps of
biodiversity distribution and to visualize the areas where more
effort is needed is illustrated with fishes (Figure 3). The continuing
upward trend of the curve of new species descriptions (Figure 2)
clearly demonstrates that we have a long way to go yet regarding
new species descriptions, even in a relatively well known group
such as fishes. Further discoveries will not only take place in the
deep sea, which has been a less explored area but also in shallow
water reefs. As an example of this, there are three recent papers
describing new shallow water cryptic fish species (gobies and
blennioids, the two most speciose groups of fishes) from Honduras,
Saba, and Belize [62,79,80]. Some of those species appear to have
very limited ranges, and there are substantial parts of the
Caribbean that have had very little sampling (e.g. Cuba and the
large shelf east of Nicaragua). Forensic barcoding has been
important in revealing this under-appreciated diversity. Barcoding
requires the use of freshly collected material and assessment of that
diversity requires comparison of bodies and DNA that will be
available mostly through new collected material.

Geographic patterns of species richness

The Caribbean as a whole constitutes one distinctive subregion
of the Tropical North Western Atlantic Province [41,44,45,81].
However, the Caribbean is far from being homogeneous
biogeographically. Its complex geological history and the pres-
ent-day geographic diversity in hydrologic, morphologic, and
habitat regimes, have led to the recognition of several distinct
biogeographic sectors. Several criteria have been used to define
these sectors, ranging from purely taxonomic comparisons of the
present-day biota between subregions [41,43,82,83], paleobiogeo-
graphic considerations [84], arrays of ecoregions according to
habitat distribution patterns and biogeochemical factors [44,45],
to expert-derived systems without a rigorous core definition [29].
Taxonomic-based regionalizations have mostly focused on differ-
ences in composition of single groups at the class to family taxa
levels. For example, the relatively detailed records that already
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Figure 7. Contributions from individual Caribbean countries to regional species diversity (gamma diversity) for five taxa. For each
taxonomic group, the countries are ordered by alpha diversity, from higher to lower.

doi:10.1371/journal.pone.0011916.9007

exist of crinoid echinoderms, selected families of reef fishes, certain
gastropod families, and porcellanid crabs from the Caribbean have
allowed reasonable assessments of their spatial patterns as well as
zoogeographic affinities [43,82,85-88]. Even the relatively widely
adopted system proposed by Briggs [41] was based primarily on
the degree of endemism among shore fishes. However, at present
there is no biogeographic regionalization system for the Caribbean
that is based on exhaustive comparative analyses of the
distributions of all taxonomic groups, nor even of a single group
at the phylum level.

Despite the absence of common geographic patterns in the
studied groups, it can be noticed that, in general, species richness
in the Caribbean tends to concentrate along the Antillean arc
(Cuba to the southernmost Antilles) and the northern coast of
South America (Venezuela, Colombia). General support for such a
pattern comes from the comparatively greater contribution of the
alpha diversity of these subregions to the regional diversity.
However, that statement must be qualified by the recognition that
apparently lower numbers of species on the Central American
continental coast and oceanic islands and banks in the central
Caribbean are probably at least partially due to reduced sampling
effort in those areas and the overall geographic distribution of
sampling effort (Figure 8). Either way, analysis of biogeographic
patterns of the Caribbean marine biota taken as a whole, or even
at the phylum to order level, is still difficult and limited, owing to
insufficient and geographically biased sampling and knowledge.

Within the relatively small and densely packed Caribbean basin,
spatial patterns are seemingly controlled by a number of

interacting environmental factors, the effect of which appears to
be variable depending on the different life histories of the
taxonomic groups. Sandin et al. [87] found that diversity of reef-
associated fishes around the Caribbean islands is highly dependent
on island area and isolation, though nearshore productivity might
play an important role as well. Endemism and distribution
patterns of many gastropods along the southern Caribbean shelf
are thought to be controlled by high productivity and low
temperatures linked to upwelling areas [43,84]. These results
highlight complex, but fundamental, mechanisms that underlie
spatial patterns of biodiversity within the Caribbean.

The ecoregion system of classification proposed by Spalding
et al. [29], which we tested here, defined ecoregions as “areas of
relatively homogeneous species composition and likely determined
by the predominance of a small number of ecosystems and/or
distinct oceanographic or topographic features”. While we have
no doubt that the ecoregions proposed for the Caribbean have
indeed distinct oceanographic and topographic features (e.g.
upwelling in the Southern Caribbean, geologically recent
topographic barrier in the Southwestern Caribbean, the Orinoco
influx in the Eastern Caribbean, etc), it is unlikely that they can be
defined by species composition. To our knowledge, this paper is
the first attempt to review all known marine biodiversity in the
Caribbean and to produce comprehensive species lists. Moreover,
this collection is the first global effort to compile and organize all
known information about marine biodiversity in the world’s
oceans. In this way, it is not surprising that species distribution was
not consistent with the ecoregional approach in most of the cases.

Figure 8. Spatial distribution of sites (small dots) and number of species recorded (squares) in the Caribbean. Based in data contained
in the OBIS (Ocean Biogeographic Information System) database. Taxa included in the OBIS database were: bacteria, protozoa, microalgae,
macroalgae, angiosperms, sponges, cnidarians, gnathostomulids, nematodes, kinorynches, sipunculans, mollusks, annelids, pogonophorans,
arthropods, brachiopods, chaetognaths, echinoderms, tunicates, lancelets, fishes, reptiles, birds, mammals.

doi:10.1371/journal.pone.0011916.9008
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The patterns we observed may be explained differently, depending
on the taxonomic group and can be due to a combination of
variables as described above.

Sponges. The pattern of sponge diversity is best explained by

two facts. The first is the extension of the collecting effort and the
second is the taxonomic follow-up on the collected samples. In
collection effort, several countries have been explored not only in the
coastal zone but also in deep areas (e.g. Barbados by Soest and
Stentoft [72]; Puerto Rico by Laubenfels [89]; Virgin Islands as
described by Schmidt in the 1800s and dispersed in several
publications), therefore, their taxonomic composition is different
than in those countries in which only shallow water samples have been
collected. On the other hand, in Curacao, almost no deep sea sponges
have been reported but collecting effort in shallow waters and
taxonomic descriptions has been significant [90-92]. In taxonomic
follow-up, Cuba and Belize have benefited from outstanding
taxonomic experience. To have a clear and correct picture of
regional biodiversity, both facts are essential. For instance, in Panama,
sponge collection up to 30 m in depth has been significant at Bocas del
Toro, but taxonomic identification of these samples has not been
completed. Once this identification is completed, the number of
sponges at this locality will probably increase by at least 100 species, of
which about 20 will be new descriptions. Recently, 13 new species of
sponges were described from coral reefs of the Netherlands Antilles
and the Colombian Caribbean [93].
Coral composition seems to be similar throughout the
Caribbean regardless of the ecoregion with the exception of
Trinidad and Tobago, and Guatemala. These two localities have
fewer species than the rest of the Caribbean, as well as a more
limited development and cover. In Guatemala, for example, the
coral reef area is very small, and under the influence of sediments
(Punta Manabique). In this area, live species cover is low, and
species composition has been reported to be atypical for the
Caribbean [94-96], mostly dominated by sediment-resistant
species [97]. Trinidad and Tobago, on the other hand, are the
most southerly of the eastern Caribbean islands, on the edge of the
South American continental shelf, and under the influence of the
Orinoco River. Trinidad has marginal coral communities with
only sediment tolerant coral species (Siderastrea and Porites), while
Tobago reefs, despite being more remote, are also threatened by
nutrient and sediment runoff from land clearing and coastal
development, sewage pollution and climate change [98].

Mollusks. Except for the coasts of Yucatan in Mexico, and
Belize in the Western Caribbean, no consistent pattern was
observed in the distribution of mollusks (gastropods and bivalves),
suggesting that the geographic distribution of these groups in the
Caribbean is mostly controlled by habitat type and distribution
(coral reefs, seagrass beds, mangroves, rocky shores, estuaries, etc.).
However, some lower level molluscan taxa (genus, family) do show
some clear trends in their distribution patterns. Such is the case for
the families Volutidae and Conidae, which have a series of
allopatric species that are distributed along the coasts of Central
America and the north of South America [99-101]. Another
example can be observed in species of the genera Cypracidae,
Marginellidae, Olividae and Columbellidae which have many
endemic species in the Southern Caribbean [43,102,103] that
apparently originated through several vicariant events related to
the evolution of the Caribbean Sea [84,104]. In this way, the
eventual biogeographic patterns due to vicariance events that can
be observed in certain taxa, can be masked when trying to analyze
spatial patterns for the whole group of mollusks.

Amphipods. The amphipod distribution pattern is clearly
biased due to sampling effort and taxonomic expertise. This is a
group that is poorly known in the Caribbean with the exception of

Corals.
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Cuba, Venezuela, and Mexico. In these three localities, the
number of species reported surpasses 130, therefore, the
probability of sharing species between these three sites increases,
and this 1s probably the reason why they are grouped together. To
have a better idea of the real distribution pattern of amphipod
species, more assessments are needed, especially in the Eastern and
Western Caribbean, as well as in the rest of the Greater Antilles.
With this new information, different groups would possibly form in
the MDS that would reflect the true similarity in species
composition between localities.

The Caribbean seems to be relatively
homogeneous in echinoderm species composition possibly due to
the current patterns in this semi-enclosed basin. Ophiuroidea is
the most diverse class which can be explained by the variety of
cryptic habitats that this region provides for the development and
speciation of this group (Table S1). There has been a marked bias
the sampling effort throughout the Caribbean, and
consequently, the countries that have carried out more research
are those that have the highest species diversity (Mexico, Belize,
Panama, Colombia and Cuba). Efforts have also been dissimilar
within the different classes. In Belize, for example, the ophiuoroid
fauna is rich and well known [105-107], and the holothuroids are
well known in the Eastern Caribbean and the Greater Antilles
[108-112]. The Southwestern Caribbean ecoregion is the richest
ecoregion, closely followed by the Western Caribbean, in which
the Mesoamerican Reef could be a hot spot.

The countries or subregions contributing most to the regional
diversity, while not necessarily the most diverse in all taxa, are also
apparently the most rich in endemic or geographically restricted
species (Figures 6 and 7). In this regard, Cuba and the southern
Caribbean, especially the Venezuelan coast, stand out. Owing to
its location on the northern edge of the region, the northern coast
of Cuba has a rich marine biota that includes not only typical
Caribbean species but also elements from the biogeographically
somewhat different Gulf of Mexico and eastern North America
(Carolinian Province of Briggs [41]). Moreover, in northern Cuba
we see the persistence of many species of mollusks that, during the
Miocene to Pliocene, had more widespread Caribbean distribu-
tions [113]. Another area regarded as a refuge, probably related to
the occurrence of cold and nutrient-enriched upwelling waters, lies
on the northern South American coasts of eastern Colombia and
Venezuela [43,114]. In addition, the extreme southeast corner of
the Caribbean, which includes eastern Venezuela, has the greatest
potential to receive immigrants moving northward along the east
coast of South America, and is known to host significant numbers
of such species. Such refuges, as well as island chains like the
Antillean arc, represent areas rich in endemism and of active
speciation, particularly for taxa with limited dispersal capability
[113]. Smith et al. [115] analyzed GIS (geographic information
systems) data on the distributions throughout the Greater
Caribbean (the Caribbean plus the Gulf of Mexico, Florida, the
Bahamas, and Bermuda) of 987 species of fishes and 144 species of
invertebrates (mollusks and crustaceans). For fishes they found two
peaks in species richness, one at southern Florida and northern
Cluba, and the other along the northern coast of South America.
For the invertebrates, richness was greatest in those same two
areas plus the Lesser Antilles. They attributed the fish pattern to
the abundance at those two hot spots of both local endemics and
species that occur primarily in the northern and southern reaches
of the Greater Caribbean.

Echinoderms.

in

Threats to biodiversity and conservation of marine life
Rising population densities and associated coastal development,
increasing fishing pressure, agricultural and industrial activities,
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increased river sediment loading, introduction of alien species, and
climate change are among the major identified sources of
anthropogenic pressure on Caribbean marine life (see [21,47]).

Caribbean coral reefs are already greatly degraded, having
declined in some cases from more than 50% live cover to less than
10% cover over the last two decades [48]. This degradation is due to
a combination of impacts, including damage by hurricanes, diseases,
bleaching, pollution, sediment runoff, overfishing, climate change, as
well as more directly through boat anchoring, setting of fish traps,
groundings of ships, dredging activities, collecting of corals, and
dynamite fishing. The effects of climate change are particularly
dramatic for coral reefs, particularly through ocean acidification and
increased temperature [116-118]. These changes will lead to an
increased frequency and severity of coral bleaching events as well as
to problems in the calcification process of many organisms [119,120].
Temperature increases have also been related to an increase in coral
diseases in Acropora, as well as in Diadema antillarum. The disappearance
of these two structural species leads to changes in the structure,
composition, and dynamics of coral reefs. Diseases are also known to
lower coral fecundity affecting the potential of natural recovery
[121,122]. Terrestrial runoff has been reported to cause eutrophica-
tion gradients in Barbados, increase bacterial biomass in the Grand
Cayman Island, and sedimentation in Costa Rica. These changes
have induced alterations in the community structure, reduced species
diversity and live coral cover, and increased bioerosion (see review by
Fabricius, [123]). Most of the examples about the effects of terrestrial
runoff in the Caribbean are very localized, as the examples
mentioned above, and in occasions fail to communicate their
significance to environmental managers. In this sense, the region
would greatly benefit from (1) a large scale ecological study along
different water quality gradients and (2) addressing science within a
framework that is scientifically rigorous, but that can be understood
by a broader public. A successful implementation of this approach
was carried out at the Great Barrier Reef in Australia [124].

High population pressure in coastal areas has also led to the
conversion of many mangrove areas to other uses, including
infrastructure, aquaculture, rice, and salt production. Mangrove
loss has been occurring at about 1% per year in areal cover since
1980. In other words, about 413,000 ha of mangroves have been
lost in the Caribbean since then [47]. In many areas of the
Caribbean, seagrass beds are being removed to “improve’” bathing
beaches and to allow access to shipping, or to lay pipes and other
submarine structures. They are also being buried by sediments
from nearby dredging and filling activities and in many enclosed
bays are severely affected by excessive organic loading and
hydrocarbons [125]. Such loss is important because those
ecosystems are the most symbolic and species-rich shallow-water
ccosystems in the Caribbean [45,47]. In fact, coral reefs,
mangroves, and seagrass beds represent an integrated and
interacting set of ecosystems [126], and it i3 therefore necessary
to consider them as one large, interdependent marine ecosystem
with shared biodiversity [47].

The problem of marine invasive species has been recognized
only recently in the Caribbean. In 2006, the Venezuelan Institute
of Aquatic Spaces (INEA), which is the focal point for the
International Maritime Organization (IMO) organized the first
regional workshop for the Caribbean regarding ballast water
control with the goal of establishing a plan of action. In this
workshop, the situation of Venezuela, Bahamas, Colombia, Cuba,
Panama, Suriname and the Netherlands was presented from a
political perspective, and it was summarized in the report of the
GloBallast program in Venezuela and the Caribbean, prepared by
the INEA (http://globallast.imo.org/). In 2007, another regional
workshop was carried out at the Harte Research Institute for Gulf
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of Mexico Studies regarding Gulf of Mexico and Caribbean
marine invasive species. This workshop had a more scientific focus
and provided a list of key issues, priorities and future directions for
research and management in the subject at the regional level
[127]. A recent book edited by Rilov and Crooks [128] provides a
detailed compilation and revision of several issues related to
biological invasions in marine ecosystems in terms of conservation
issues, vehicles, ecological understanding, and establishment of
invaders, as well as discusses management and geographic
perspectives. Many areas have substantial information about
invasive species and processes (e.g. South Africa, New Zealand,
Australia, Europe, China, Korea, and Brazil), but there is very
limited information when it comes to the Caribbean. The
Caribbean Sea has many potential vectors for the introduction
of alien species. These include the Panama Canal, a major global
crossroads for ship traffic, and many active ports that provide links
for movement of species in ballast water or ship hulls. On the other
hand, the most publicized marine invasive species that arrived to
the Caribbean, the lionfish, was introduced through other
mechanisms (aquarium trade activities). Our account records only
44 introduced marine or estuarine species in the region. However,
not all introduced species are known or have been documented as
invasive. Indeed, the compilation by the International Union for
Conservation of Nature (IUCN) Global Invasive Species Specialist
Group database (ISSG, http://www.issg.org/database) only lists
for the Caribbean Sea a total of 12 alien or invasive species (4
fishes, 3 bryozoans, 1 mussel, 1 crab, 1 coral, 1 jellyfish, and 1
dinoflagellate). Venezuela, as the major exporter of unrefined
hydrocarbon products in the Caribbean, imports about 96 million
t of ballast water every year. Although only five marine invasive
alien species have been recently reported from this country [129],
four of those are not yet included in the ISSG database. Here
again regional deficiencies in taxonomic inventories are evident.
Additionally, the actual identification of species as native or
introduced and the difficulty in determining whether newly
reported marine species are introduced or cryptogenic natives
represents a major constraint.

Marine ecosystems in the Caribbean region are interlinked
through the movement of pollutants, nutrients, diseases, and other
stressors, which will undoubtedly cause further degradation. There
is considerable change occurring within the region, and solutions
require analyzing pros and cons of networks of marine protected
areas (MPAs), studying connectivity issues, the cooperation of
neighboring countries, as well as a better understanding of stressors
and measures that can be taken to ameliorate them [130]. Currently
there are at least 600 MPAs in the Caribbean region. These areas
include, among the IUCN categories of protected areas, 22 strict
nature reserves, 103 national parks, and 350 managed nature
reserves (http://cep.unep.org/caribbeanmpa). Most of the region’s
MPAs are coastal or nearshore and are intended to provide some
coastal zone management while allowing varying levels and types of
extractive activity within them [131]. These MPAs incorporate
samples of most major marine and coastal ecosystem types, of which
three of the most important—coral reefs, mangroves, and scagrass
beds—are particularly well represented. However, coral reefs in
many MPAs have been and remain degraded by human impacts,
including overfishing, sedimentation from land-based development,
land-based nutrient pollution, and anchoring [132].

Role of the Census of Marine Life in the Caribbean
Although all of the Census projects involved in this region
produced scientific advances, the contributions of the historic
(HMAP), nearshore (NaGISA), and database (OBIS) projects can
be especially highlighted. The HMAP project in the Caribbean
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was focused on the early human impact on mollusk populations
and aimed to understand ancient human-mollusk interactions at a
global scale. This initiative produced a special volume of the
British Archaeological Reports (Antczak and Cipriani [133])
comprising 19 papers focused on two major themes: environmen-
tal and bioecological aspects of human—mollusk relationships, and
sociocultural aspects of this relationship. The 19 papers are global
in scope and include data from several mollusk species from
around the world. In the Caribbean, these historical and
archaeological studies were focused on the early exploitation and
symbolic use of the queen conch (Strombus gigas) [133,134].

Another major contribution of the Census program in the
Caribbean has been the NaGISA project, aimed to study hard-
bottom algal and soft-bottom seagrass communities worldwide by
using a series of well-distributed standard transects from the high
intertidal zone to a depth of 20 m. In the Caribbean Sea, rocky
shores had been commonly neglected, as coral reefs have been the
main research focus. The few studies in rocky shore biotas have
focused on specific groups, such as algae [135], sponges [136],
mollusks [137], or crustaceans [138]. Few studies have addressed
patterns of spatial or temporal distribution of rocky-shore
organisms at the community level [139-144].

Tidal ranges in the Caribbean are small (20-75 cm) and,
consequently, the typical zonations reported elsewhere do not
occur in this region. In addition, changes of assemblages across
rocky shores occur over short horizontal distances (2-6 m,
depending on the slope). For different parts of the Caribbean,
three distinct vertical zones have been described by different
authors (Good [141] for the British Virgin Islands, Nufiez et al.
[142] for Colombia, and Miloslavich et al. [145] for Venezuela),
although species composition varies geographically within those
zones, which have geographically consistent features. From the
few studies that exist for the Caribbean region, it can be
generalized that rocky shores in this region are dominated by
foliose algae (but see [146] for exceptions reported outside the
Caribbean in Bermuda). This distinct pattern contrasts with
previous studies in tropical shores, which report a dominance of
herbivore-resistant algal forms, such as turf-forming algae (e.g.,
Wallenstein and Neto [147] and encrusting algae [148-152]). It
has been proposed that this distinct pattern in the Caribbean
(rocky shores dominated by foliose algae) might be due to a
negligible effect of herbivores on these assemblages [140], a
situation very different from that thought to exist on the rocky
shores of other tropical regions [141].

About 300-320 different species of benthic macroorganisms
(>2 cm) are commonly found in rocky shores across the
Caribbean, of which 50-60% are macroalgae. Most of these
belong to the genera Acantophora, Bryopsis, Caulerpa, Dyctiota,
Laurencia, Padina, Polysiphonia, and Sargassum. Despite the
minimal attention that these systems have received in the
Caribbean, the importance of understanding the structure and
dynamics of rocky systems is growing as a consequence of massive
changes that coral reefs have suffered over the past several decades
[48], including an 80% drop in live coral cover in 25 years [49].
Such decreases in live coral cover have increased the availability of
hard substrata, which consequently may result in a phase shift
from coral-dominated communities, to hard-bottom systems
dominated by algae (e.g., [153-155]). In addition, understanding
these rocky systems in the Caribbean is important because the
traditional models proposed to explain the underlying mechanisms
that determine and structure these communities (e.g., Lubchenco
[156]; Menge and Sutherland [157]; others reviewed in Menge
and Branch [158]) might not work in this region because of its
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uniqueness (i.e., high degree of endemism, biodiversity hot spot,
distinctive geological history, and oceanographic conditions).

The Census project NaGISA represents the first attempt to
study these rocky systems on a large-scale basis, especially at this
time when these systems are likely to increase in cover, owing to
the sharp decrease of coral reefs. It is comparable in scope to other
regional initiatives centered on coral reefs and the potential
changes that they might undergo, for example, the Atlantic and
Gulf Rapid Reef Assessment (AGRRA, http://www.agrra.org)
and the Caribbean Coastal Marine Productivity (CARICOMP)
programs.

The third significant contribution of the Census in the
Caribbean has been the input of regional data in the Ocean
Biogeographic Information System (OBIS). One of the major
problems identified during the Caribbean Marine Biodiversity
Workshop in 2004 was that only some data in the Caribbean
existed in electronic format and that much of the data required
taxonomic revision. The idea of incorporating data into an open-
access biogeographic information system, such as OBIS, was well
received by the scientific community because it could become a
powerful tool to better protect and manage biodiversity in a region
heavily dependent on tourism and fisheries. Currently, OBIS has
184,796 records for 6,040 species from the Caribbean. Among the
records of Caribbean species, 27,000 records for nearly half those
species were contributed to OBIS during the last three years by
INVEMAR in Colombia, and the Universidad Simon Bolivar in
Venezuela. Despite these significant contributions, however, there
are still about 6,000 known Caribbean species for which data are
not yet included in the OBIS database; hence, much work remains
to be done. A critical example is data on the deep sea. Data in
OBIS for species in the deep Caribbean basins represents only
about 10% of the records included in this synthesis.

A tremendous amount of work is still needed in the Caribbean
to get a clearer picture of species richness and marine biodiversity
patterns. The Census has made a first effort to compile the
available information and to make this information more
accessible to the scientific community. In this way, it has also
been able to indicate where there are the gaps in knowledge in this
region, including knowledge regarding taxonomic groups, inven-
tories, geographical areas, and different habitats. The legacy of the
Census in the Caribbean, as well as the international cooperation
it has established, will continue after the first phase of the program
ends in 2010, as we expect many scientific accomplishments and
discoveries in the next years. As data are produced from the
different projects, OBIS will also continue to grow, facilitating
more research and providing a conservation tool that will allow the
development of new approaches to regional management of these
coastal environments for future generations. As Fredrick Grassle,
founder of the Census of Marine Life program and chair of its
Scientific Steering Committee for many years, said in his foreword
to the book Caribbean Marine Biodiversity: The Known and the Unknown,
“The Caribbean Census of Marine Life plans to increase
understanding of the species and populations that historically live
in these seas. This will expand the expectations for a richer and
more diverse marine environment—a return to the paradise that
once was” [37].

Supporting Information

Table S1 Diversity, state of knowledge, and expertise of all
taxonomic groups within the Caribbean region. Sources of the
reports: databases, scientific literature, books, field guides,
technical reports. State of knowledge classified as: 5= very well
known (>80% described, identification guides <20 years old, and
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current taxonomic expertise); well known (>70% described,
identification guides <50 years old, some taxonomic expertise);
3= poorly known (<50% species described, identification guides
old or incomplete, no present expertise within region); 2= very
poorly known (only few species recorded, no identification guides,
no expertise); 1 = unknown (no species recorded, no identification
guides, no expertise). Taxonomic experts were defined as people
with expertise in the description and identification of particular
groups of marine species (i.c., taxa).

Found at: doi:10.1371/journal.pone.0011916.s001
XLS)

(0.03 MB

Table 82 Summary of free-living and symbiont clades of
Symbiodinium spp. sampled in the Caribbean.

Found at: doi:10.1371/journal.pone.0011916.s002 (0.16 MB
DOC)

Table 83 List of sponge (Porifera) species of the Caribbean and
countries by ecoregion where the species have been reported. Data
compiled by Cristina Diaz.

Found at: doi:10.1371/journal.pone.0011916.s003 (0.12 MB
XLS)

Table 84 List of zooxanthelate coral (Scleractinia) species of the
Caribbean and countries by ecoregion where the species have
been reported. Data compiled by Ernesto Weil, Jorge Cortés, and
Carolina Bastidas.

Found at: doi:10.1371/journal.pone.0011916.s004 (0.03 MB
XLS)

Table S5 List of polychaete (Polychaeta) species of the
Caribbean and countries by ecoregion where the species have
been reported. Data compiled by Judith Gobin.

Found at: doi:10.1371/journal.pone.0011916.s005 (0.11 MB
XLS)
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Table S1. Caribbean marine biodiversity detailed by taxonomic group

Kingdom
Animalia

Phylum or Class
Chordata

Echinodermata

Chelicerata
Crustacea

Tardigrada
Nematoda
Nematomorpha
Kinorhyncha
Loricifera
Priapulida

Class or Order

Mammalia
Aves
Pisces

Reptilia
Urochordata

Cephalochordata

Crinoidea
Asteroidea
Ophiuroidea
Echinoidea
Holothuroidea
Pycnogonida
Copepoda
Ostracoda
Stomatopoda
Amphipoda
Cumacea
Isopoda
Mysida
Tanaidacea
Euphasiacea
Decapoda
Branchiopoda
Remipedia
Leptostraca

Order or Family

Elasmobranchii

Actinopterygii
Testudines
Ascidiacea
Thaliacea

species

50

=
w

-
NP OO WWOWWoON

N

=

Number Number Number
Described State of endemic introduced taxonomic
Knowledge species species experts
27 5 1 0 >50
26 4 ND 0 >100
85 5 9 0
1251 4 695 15
6 5 0 0 >20
62 3 ND 1 ND
1 4 0 0 ND
1 3 0 0 ND
30 3 ND ND
115 4 ND ND
153 3 ND ND
77 4 ND ND
63 4 ND ND
115 4 ND ND
498 3 46 ND ND
56 2 ND ND
59 3 ND ND
398 4 5 3
129 3 ND ND
512 4 10 1
64 3 8 ND
28 2 1 ND
29 2 ND ND
1120 4 ND 3
12 ND ND ND
19 1 ND ND
31 ND ND ND
5 2 4 ND
81 2 ND ND ND
0 1 0 0 ND
15 1 ND ND ND
0 1 0 ND ND
2 1 1 ND ND

Number

identification

guides
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Platyhelminthes
Gastrotricha
Rotifera
Micrognathozoa
Cycliophora
Mollusca

Annelida

Sipuncula
Gnathostomulida
Chaetognatha
Mesozoa
Nemertea
Phoronida
Brachiopoda
Entoprocta
Bryozoa
Cnidaria

Ctenophora
Myxozoa
Porifera

Aplacophora
Polyplacophora
Monoplacophora
Gastropoda
Cephalopoda
Bivalvia
Scaphopoda
Polychaeta
Pogonophora

Anthozoa

Octocorallia
Cubozoa
Hydrozoa
Siphonophora
Scyphozoa

Actinaria
Antiphataria
Ceriantharia
Coralliomorpha
Zooanthidea
Scleractinia
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210
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Plantae

Chromista

Protoctista /

Fungi
Bacteria

Placozoa
Algae

Algae
Angiospermae
Angiospermae
Foraminifera
Dinoflagellata
Amoebozoa

Cyanobacteria

Chlorophyta
Rhodophyta
Phaeophyta
(seagrasses)
(mangroves)

170
320
71

704
31
17
38

Total 12046
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Table S2. Summary of free-living and symbiont clades of Symbiodinium spp. sampled in the Caribbean.

Free-living

Substrate Clade de3|gnat|on of Reference
symbiont

Sediments around corals C [1]

Halimeda spp [1]

(including H. opuntia) A4,B184, C

Lobophora variegata A4,B184, C [1]

Lobophora variegata [1]

Amohiroa sp. B184, C

Amphiroa sp. A4, B184, C [1]

Sediments around corals A4,B184,C [1]

Dictyota B184 [1]

Symbionts

Species Clade de3|gnat|on of Reference
symbiont

Anthozoa Scleractinia

Acropora cervicornis A3, C1, C2,C12 [2,3,4,5]

A. palmata A3 [2,3,4,5,6]

Agaricia agaricites f. agaricites C3a [2,3,4,5]

Agaricia agaricites f. danai C3a [5]

Agaricia danae C [2,3]

Agaricia lamarcki C [2,3,4]

Agaricia tenuifolia C3a [2,3,4,5]

Agaricia humilis C3a, C1, Dla [4,5]

Agaricia fragilis C3a [5,7]

Astrangia danae B [6]



Cladocora arbuscula Bl [5]
Colpophyllia natans B6, B9, C1 [3,5]
Diploria clivosa B1,C [2,3,5]
Diploria labyrinthiformis B1,C [2,3,4,5]
Dipolria strigosa B1, C1 [2,3,4,5]
Dendrogyra cylindricus Bl [4,5]
Dichocoenia stokesi Bl [4,5]
Eusmilia fastigiata B1, C1 [2,3,4,5]
Favia fragum B1, C1 [2,3,4,5]
Isophylastrea rigida C3 [2,3,5]
Isophylastrea sinuosa C3e [5]
Leptoseris cucullata C3 [2,3,4,5]
Madracis miranilis B [2,3,6,8]
Madracis decactis B7 [2,3,5,8]
Madracis formosa Bl [5,8]
Madracis pharensis B [8]
Madracis senaria B [8]
Manicina areolata B1, C1 [4,5]
Meandrina meandrites A, Bl [2,3,4,5,9]
Montastraea annularis A, B1, C3,C12,D1la [4,5,8,10,11,12,13,14]
Montastrea cavernosa C3, C7 [2,5,15]
Montastrea faveolata A, B1, C7,C12,D1la [5,10,11,13,14]
Montastrea franksi A B C,D [7,10,13]
Mycetophyllia ferox C [2,3]
Mycetophyllia danaana C3c [5]
Mycetophyllia lamarckiana C3c [4,5]
Porites astreoides Ada, A3,B1,C [2,3,5]
Porites colonensis A, Cla [2,3,4,5]
Porites divaricata C9 [2,3,5]
Porites furcata A4, B1,C4 [2,4,5]
Porites porites C10 [2,3,5]



Porites divaricata
Scolymia cubensis
Siderastrea siderea
Siderastreradians
Stephanocoenia michelinii
Stephanocoenia intercepta
Anthozoa Zoanthidea
Palythoa caribaeorum
Palythoa grandis
Zoanthus sociatus
Anthozoa Corallimorpharia
Discosoma carlgreni
Discosoma sanctithomae
Ricordea florida
Anthozoa Actinaria
Aiptasia tagetes
Actinopus elegans
Basrtholomea annulata
Condylactis gigantea
Lebrunia danae

Rhodactis (Heteractis) lucida
Stichodactyla helianthus
Scyphozoa

Cassiopeia xamachana
Linuche unguiculata
Hydrozoa

Millepora alcicornis
Millepora complanata
Myrionema ambionense
Gorgonacea

Briareun asbestinum

C1, C9
Ci11
C1
B5a
A3, C
A3

C1,D1
C3
A4, A3, B1, C1

C1
C1
C3c

Bl
Bl
C1

A3, Ada, C1
C1
C1
Ada

Al, A3, B1, C1
C1

Ada, A3, Bl
Bl
Ad

B19

[4,5]

[5]
[2,3,5]
[4,5]
[2,3,4,8]
[5]

[4,5,16]
[4.5]
[4.5]

[5]
[5]
[4.5]

[4]
[5]
[5]
[4.,5]
[4.,5]
[5]
[5]

[4.5]
[5]
[4.,5]
[4.5]
[5]

[4]



Erythropodium caribaeorum C3 [5]

Eunicea mammosa B1, B9 [5]
Eunicea tourneforti B1, C1 [5]
Eunicea laciniata Bl [5]
Eunicea.ciavigera B1, C1 [5]
Gorgonia flabellum Bl [4,5]
Gorgonia mariae Bl [5]
Gorgonia ventalina Bl [17]
Muricea muricata Bl [5]
Plexaura homomalla B1, C1 [4,5]
Plexaura flexuosa B1b, B8 [5]
Plexaura nutans Bla [5]
Plexaura homamalla Bla [5]
Pseudoplexaura wagenaari Bl [5]
Pseudoplexaura flagellosa Bl [5]
Pseudopterogorgia rigida Bl [5]
Pseudopterogorgia kallos Bl [5]
Pseudopterogorgia americana Bl [5]
Pseudopterogorgia elisabethae Bl [18]
Pterogorgia anceps Bl [5]
Gastropoda

Strombus gigas B1, C4 [5]
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Table S3. List of sponge (Porifera) species of the Caribbean and countries by ecoregion where the species have been reported. Data compiled by Cristina Diaz

Greater Antilles Western Caribbean  Southwestern Caribbean Southern Caribbean Eastern Caribbean
SPECIES CUBA PUERTO RICO HISPANIOLA JAMAICA CAYMAN ISLANDS MEXICO BELIZE COSTA RICA PANAMA COLOMBIA VENEZUELA BONAIRE CURAZAO BARBADOS VIRGIN ISLANDS
Aaptos_pernucleata 0 0 0 0
Aaptos_aaptos
Aaptos_bergmani
Aaptos_duchassaingi
Acanthancora_coralliophila
Acanthella_cubensis
Acanthella_flagelliformis
Acanthella_mastophora
Acanthella_vaceleti
Acanthotetilla_gorgonosclera
Acarnus_deweerdtae
Acarnus_innominatus
Acarnus_nicoleae
Acarnus_souriei_nicoleae
Aciculites_cribrophora
Aciculites_higginsi
Adreus_stylifer
Agelas_cerebrum
Agelas_cervicornis
Agelas_citrina
Agelas_clathrodes
Agelas_conifera
Agelas_dilatata
Agelas_dispar
Agelas_marmarica
Agelas_repens
Agelas_sceptrum
Agelas_schmidti
Agelas_sventres
Agelas_tubulata
Agelas_wiedenmayeri
Aiolochroia_crassa
Aka_brevitubulata
Aka_cf_brevitubulata
Aka_coralliphaga
Aka_siphona
Aka_sp
Aka_xamaycaensis
Aka/Metschnikowia_sp
Alectona_jamaicensis
Amorphinopsis_atlantica
Amorphinopsis_sp_2
Amphibleptula_madrepora
Amphimedon_aff_erina
Amphimedon_caribica
Amphimedon_complanata
Amphimedon_compressa
Amphimedon_erina
Amphimedon_spiculosa
Amphimedon_viridis
Ancorina_alba
Antho_barbadensis
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Aplysilla_glacialis
Aplysilla_sp_1
Aplysilla_sp_2
Aplysilla_sp_3
Aplysilla_sp_aff_sulfurea
Aplysina_archeri
Aplysina_bathyphila
Aplysina_cauliformis
Aplysina_fistularis
Aplysina_fulva
Aplysina_insularis
Aplysina_lacunosa
Aplysina_ocracea
Artemisina_melana
Asteropus_brasiliensis
Asteropus_syringifer
Asteropus_vasiformis
Asterpus_niger
Auletta_syncinularia
Auletta_tuberosa
Axinella_corrugata
Axinella_digitiformis
Axinella_polycapella
Axinella_pomponiae
Axinella_waltonsmithi
Axinyssa_ambrosia
Axinyssa_litophaga
Batzella_rosea
Biemna_caribea
Biemna_cribaria
Biemna_demuthi
Biemna_ehrenbergi
Biemna_sp
Bubaris_ammosclera
Bubaris_incrustata
Cacospongia_sp

Calcifibrospongia_actinostromarioide

Callysongia_densasclera
Callyspongia_arcesiosa
Callyspongia_armigera
Callyspongia_cf_eschrichti
Callyspongia_fallax
Callyspongia_longissima
Callyspongia_pallida
Callyspongia_plicifera
Callyspongia_strongylophora
Callyspongia_tenerrima
Callyspongia_vaginalis
Callyspongiaarmigera
Calyx_podatypa
Calyxcf_podatypa
Caminus_sphaeroconia
Ceratoporella_nicholsoni
Cervicornia_cuspidifera
Chalinula_molitba
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Chalinula_renieroides
Chalinula_zeae
Characella_aspera
Chelonaplysillaerecta
Chondrilla_caribensis_f_caribensis
Chondrilla_caribensis_f_hermatypica
Chondrosia_collectrix
Chondrosia_reniformis
Cinachyrella_alloclada
Cinachyrella_apion
Cinachyrella_arenosa
Cinachyrella_kuekenthalli
Cinachyrella_minuta
Cinachyrella_sp
Ciocalypta_pseudoporrecta
Ciocalypta_sp
Clathria_aff _schoenus
Clathria_affinis
Clathria_armata
Clathria_bulbotoxa
Clathria_calla
Clathria_cf_dentata
Clathria_cf_ferrea
Clathria_echinata
Clathria_fascicularis
Clathria_ferrea
Clathria_foliacea
Clathria_hymedesmioides
Clathria_isodictyoides
Clathria_juniperina
Clathria_microchela
Clathria_mima
Clathria_minuta
Clathria_oxeota
Clathria_plana
Clathria_prolifera
Clathria_raraechelae
Clathria_rarispinosa
Clathria_schoenus
Clathria_spinosa
Clathria_strepsitoxa
Clathria_toxitenuis
Clathria_venosa
Clathria_virgultosa
Clathrina_cf_panis
Clathrina_primordialis
Clathrina_sp
Claviscopulia_facunda
Cliona_amplicavata
Cliona_aprica
Cliona_caribbaea
Cliona_celata
Cliona_delitrix
Cliona_dioryssa
Cliona_janitrix
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Cliona_langae
Cliona_laticavicola
Cliona_paucispina
Cliona_peponacea
Cliona_raphida
Cliona_schmidti
Cliona_subulata
Cliona_tenuis
Cliona_varians
Cliona_vermifera
Coelosphaera_hechteli
Coelosphaera_raphidifera
Columnitis_anomala
Columnitis_squamata
Corallistes_paratypus
Corallistes_typus
Craniella_schmidtii
Craniella_tethyoides
Crella_chelifera
Crella_cyatophora
Cribrochalina_vasculum
Cyamon_vickersi
Cyrtaulon_sigsbeei
Dactylocalyx_crispus
Dactylocalyx_pumiceus
Damiria_leonorae
Darwinella_rosacea
Dercitus_sp
Desmacella_annexa
Desmacella_janiae
Desmacella_meliorata
Desmacella_polysigmata
Desmacella_pumilio
Desmanthus_incrustans
Desmapsamma_anchorata
Diaretula_cornu
Diaretula_muretta
Dictyonella_arenosa
Dictyonella_foliaformis
Dictyonella_funicularis
Dictyonella_spl
Dictyonella_sp2
Didiscus_oxeata_3
Diplastrella_megastellata
Diplastrella_sp
Discodermia_dissoluta
Discodermia_inscripta
Discodermia_polydiscus
Discodermia_sp
Dragmacidon_explicata
Dragmacidon_reticulatum
Dragmaxia_undata
Dragmaxia_variabilis_3
Dysidea_etheria
Dysidea_fragilis

PP OOROORRFPROOROOROORRFERORFROOOOORORRERRLPRRLPRPROROORORORRPRRLRRLPOORRRERERELHR

[eNeoNeoNeoNeoNoNoNeoNoNoNoNoNoNoNoNoNoNeoNeoNeoNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNeoNoNoNoNoNoNoNeoNeol leolleolNelNeolNeNoNoNoNoNe

[N NeNeol NeNeNeoNoNaoN i HeNeNoll HoNeoNeoNeol HelecNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNol NeolloNeoNoNoNoNoN

OFRPOORFRPROPFRPOOOOFRPRPFPOOOPFRPROOOPRPROOOODOOOPRPROOODOOPFRPROO0ODO0ODO0ODO0ODO0ODO0ODO0OO0OORrR,rPOOFRPORFRPOREPR

ol NelNeoNeoNoNoNoNoNoNoNolNoNoNeoNoooeolololNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNeoNoNolololololoNol i el o lNelNoNoNe)

el NeoNeoNeoNoNoNoNoNoNoNoNeoNoNoNeoNeoNeol NeNoNeol NelloNeoNeoNeoNoNeoNeol NeolNeoNeoNeoNeoNeoNeoNeoll el i el e NeNeNeoNeoNeo)

OPRPOOPFRPROO0OOOFRPOFRPFPOFRPPFPOFPOORFRPROOOROORPRPOOOOORPROOOOOOOOFrRPROOR,RFPORFRPOORLOO

=N NeNeol NeNeNeoNoNoNoNoNoNoNoNoNoNoNoNeol NeloNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNeoNoNoNol e

=N NeNel NeNeNeNeN el HeoNeNeNeNe NeNeNell Ul e NeNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNeoNoNoNeoNeNoll i el il e Ne NeNe NeoNoNe)

ORPRPFPPPOOOORFRPROOOOOFRPROO0OO0OO0ORFRPRO0OO0O00D00D0D0000O0O0ORPOO0ODO0ODO0ODO0D0000O0OO0OFRPROO0OO0OO0OO0OOO

ORPOORPROOO0OOORPRPFPOOOFRPROOOORFRPROOORPROOORPROODODODODODODODODODODOD0ODOD0ODOD0ODO0OD0ODO0ODO0OO0OO0ORrRrRFPOORLRPFL,LOOO

ORPOPRPOOOOORPRORPRPPOOOOO0OO0ORFRPROO0OO0OO0OO0OORORPROODODODO0ODO0ODO0ODO0D0D0000OO0OO0OR,RFPOORFRPROOOOO

[eNeoNeN i e NeNeNeoNeoNeoNeoN oo oo Neo ool e NeoNeoNeoNeoNeoNeoNeol e NeNel e NeNeNeNeNeoNo oo oo oo oo oo lNoNoNoNe)

OO OO0 O0OO0ORPROO0ODO0DO0DO0D0DO0DO0DO0ODO0OO0OO0OFrRPROO0ORrRPROORPROOORPROPRPOOORPROORPRPOORPOOOO0OO0OO0OOOOOO

=N _NeoNoNeoNoNol NoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNol "ol NeoNoNell HeloNoNoNoNoNol NellolNeNoNoNoNoNe)



Dysidea_janiae
Dysidea_tubulata
Dysidea_varibilis
Echinochalina_melana
Echinoclathria_arcifera
Echinostylinus_reticulatus
Ecionemia_megastylifera
Ectyoplasia_ferox
Epipolasis_profunda
Erylus_amphiastera
Erylus_bahamensis
Erylus_formosus
Erylus_goffrileri
Erylus_ministrongylus
Erylus_transiens
Erylus_trisphaerus
Euplectella_cf_jovis
Eurypon_clavatum
Eurypon_viride
Fangophilina_submersa
Fasciospongia_cf_sp
Forcepia_colonensis
Forcepia_grandisigmata
Gastrophanella_implexa
Gellius_sp
Geodia_gibberosa
Geodia_megastrella
Geodia_papyracea
Geodia_thomsoni
Goreauiella_auriculata
Halichlona_vansoesti
Halichondria_bowerbanki_1
Halichondria_corrugata
Halichondria_lutea
Halichondria_magniconulosa
Halichondria_melanadocia
Halichondria_panicea_1
Halichondria_poa_9
Halichondria_sp
Halichondria_stylata
Haliclona_aff_curacaoensis
Haliclona_albifragilis
Haliclona_cf_piscaderaensis
Haliclona_coerulea
Haliclona_curacaoensis
Haliclona_epiphytica
Haliclona_implexiformis
Haliclona_lehnerti
Haliclona_luciensis
Haliclona_magnifica
Haliclona_manglaris
Haliclona_melana
Haliclona_mucifibrosa
Haliclona_piscaderaensis
Haliclona_ruetzleri
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Haliclona_smithae
Haliclona_stoneae
Haliclona_tenerrima
Haliclona_tubifera
Haliclona_twincayensis
Haliclona_walentinae
Haliclonavermeuleni
Halisarca_caerulea
Halisarca_purpura
Halisarca_sp_2
Halisarca_spl
Halisarca_sprestingiesis
Higginsia_strigilata
Hispidopetra_miniana
Hyalonema_kenti
Hyattella_cavernosa
Hymedesmia_agariciicola
Hymedesmia_campechiana
Hymedesmia_curacaoensis
Hymedesmia_palmatichelifera
Hymedesmia_peachi
Hymedesmia_sp
Hymeniacidon_caerulea
Hymeniacidon_heliophila
Hymeniacidon_sp
Hyppospongia_gossypina
Hyppospongia_lachne
Hyrtios_cf_caracasensis
Hyrtios_proteus
Hyrtios_violaceus
Igernella_notabilis
lotrochota_agglomerata
lotrochota_arenosa
lotrochota_atra
lotrochota_birotulata
lotrochota_sp
Iphiteon_panicea
Ircinia_campana
Ircinia_cf_campana
Ircinia_cf_dendroides
Ircinia_cf_felix

Ircinia_felix
Ircinia_hummelincki
Ircinia_strobilina
Jaspis_velezi
Julavis_jamaicensis
Leiodermatium_lynceus
Leiodermatium_pfeifferae
Leucandra_aspera
Leucandra_barbata
Leucetta_aff_floridana
Leucetta_imberbis
Lissodendoryx_acanthostylota
Lissodendoryx_amphispinulata
Lissodendoryx_carolinensis
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Lissodendoryx_colombiensis
Lissodendoryx_isodictyalis
Lissodendoryx_sigmata
Lissodendoryx_spinulosa
Lissodendoryx_stephensoni
Lissodendoryx_strongylata
Lissodendoryxmicroraphida
Melophlus_ruber
Merlia_normani
Monanchora_arbuscula
Mycale_aff_magnirhaphidifera
Mycale_aff microsigmatosa
Mycale_americana
Mycale_angulosa
Mycale_arenaria
Mycale_arndti
Mycale_carmigropila
Mycale_cf_americana
Mycale_citrina
Mycale_diversisigmata
Mycale_escarlatei
Mycale_flagellifera
Mycale_imperfecta
Mycale_jamaicaensis
Mycale_laevis
Mycale_laxissima
Mycale_magnirhaphidifera
Mycale_massa
Mycale_microsigmatosa
Mycale_mucifluens
Mycale_Paresperella
Mycale_parishi
Myliusia_callocyathus
Myliusia_conica
Myrmekioderma_gyroderma
Myrmekioderma_rea
Myxilla_mucronata
Neoaulocystis_grayi
Neoaulocystis_superstes
Neofibularia_nolitangere
Neopelta_amphiaster
Neopelta_imperfecta
Neopetrosia_carbonaria
Neopetrosia_proxima
Neopetrosia_rosariensis
Neopetrosia_subtriangularis
Neophrissospongia_tubulatus
Niphates_alba
Niphates_amorpha
Niphates_caycedoi
Niphates_digitalis
Niphates_erecta
Niphates_recondita
Niphates_sp
Nucleotethya_bifida
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Oceanapia_bartschi
Oceanapia_fistulosa
Oceanapia_nodosa
Oceanapia_oleracea
Oceanapia_peltata
Oceanapia_stalagmitica
Oscarella_sp
Pachastrella_abyssi
Pachataxa_cf lutea
Pachataxa_lithistina
Pachataxa_sp
Pachymatisma_geodiformis
Pandaros_acanthifolium
Penares_cortius
Penares_mastoidea
Petromica_ciocalyptoides
Petrosia_davilai
Petrosia_dendyi
Petrosia_dura
Petrosia_hartmani
Petrosia_massiva
Petrosia_pellasarca
Petrosia_stoneae
Petrosia_weinbergi
Phakellia_bettinae
Phakellia_connexiva
Phakellia_folium
Phakellia_robusta
Pheronema_annae
Phlyctaenopora_halichondrioides
Phorbas_amaranthus
Pione_lampa
Pione_vastifica
Placospongia_carinata
Placospongia_intermedia
Placospongia_melobesioides
Plakina_elisa
Plakina_jamaicensis
Plakina_tetralopha
Plakina_trilopha
Plakina_versatilis
Plakinadilopha
Plakinamonolopha
Plakinastrella_onkodes
Plakortis_angulospiculatus
Plakortis_halichondrioides
Plakortis_simplex
Plakortis_zyggompha
Pleraplysilla_sp
Pleraplysilla_stocki
Plocamione_clopetaria
Poecillastra_sollasi
Polymastia_fordei
Polymastia_nigra
Polymastia_tenax
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Prosuberites_laughlini
Prosuberites_scarlatum
Pseudaxinella_cf_spp
Pseudospongosorites_suberitoides
Pseudosuberites_sp
Pseudosuberites_sulphureus
Pseudotrachya_amaza
Ptilocaulis_marquezi
Ptilocaulis_walpersi_8
Racodiscula_asteroides
Racodiscula_sp
Radiella_sol
Raspailia_cf_Tenuis
Rhabderemia_minutula
Rhabderemia_pusilla
Rimella_clava
Samus_anonymus
Scleritoderma_cyanea
Scleroplegma_lanterna
Scleroplegma_seriatum
Scopalina_hispida
Scopalina_ruetzleri
Scopalinasp
Setidium_obtectum
Sidonops_neptuni
Sidonopscorticostylifera
Siphonidium_ramosum
Smenospongia_aurea
Smenospongia_cerebriformis
Smenospongia_conulosa
Smenospongia_sp
Spheciospongia_papillosa
Spheciospongia_vesparium
Spirastrella_coccinea
Spirastrella_hartmani
Spirastrella_mollis_aff_Hartmani
Spirastrella_spl
Spongia_barbara
Spongia_graminea
Spongia_obliqua
Spongia_obscura
Spongia_pertusa
Spongia_tubulifera
Spongosorites_arenatus
Spongosorites_ruetzleri
Spongosorites_siliquaria
Stelleta_solidissima
Stelletta_aff_anancora
Stelletta_aff_gigas
Stelletta_aff_pumex
Stelletta_colombiana
Stelletta_fibrosa
Stelletta_kallitetilla
Stelletta_pudica
Stelletta_sp
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Stromatospongia_norae
Stromatospongia_vermicola
Strongylacidon_griseum
Strongylacidon_poriticola
Strongylacidon_rubrum
Strongylacidon_sp
Strongylamma_baki
Stryphnus_sp
Stylissa_caribica
Suberites_aurantiacus
Suberites_domuncula
Sulcastrella_leviorum
Svenzea_cf_tubulosa
Svenzea_cristinae
Svenzea_flava
Svenzea_zeai
Sycon_sp
Tectitethya_crypta
Tectitethya_keyensis
Tectitethya_macrostella
Tectitethya_raphyroides
Tedania_ignis
Tedania_klausii
Terpios_belindae
Terpios_cf_fugax
Terpios_fugax
Terpios_manglaris
Tethya_actinia
Tethya_aff_seychellensis
Tethya_aurantium
Tethya_diploderma
Tethya_maza
Tethya_seychellensis
Tethya_sp
Tetilla_cranium
Tetilla_sigmophora
Theonella_atlantica
Thoosa_sp
Thrinacophora_funiformis
Thrombus_jancai
Thrombus_kittoni
Timea_hechteli
Timea_micraster
Timea_mixta
Timea_perastra
Timea_sp
Timea_stellata
Timea_stenosclera
Timea_unistellata
Topsentia_bahamensis
Topsentia_ophiraphidites
Verongula_gigantea
Verongula_reiswigi
Verongula_rigida
Vetulina_stalactites
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Xestospongia_aff_muta
Xestospongia_arenosa
Xestospongia_bocatorensis
Xestospongia_caminata
Xestospongia_deweerdtae
Xestospongia_menzeli
Xestospongia_muta
Xestospongia_portoricensis
Xestospongia_wiedenmayeri
Xestospongiasp
Yucatania_sphaeroidocladus
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Table S4. List of zooxanthelate coral (Scleractinia) species of the Caribbean and countries by ecoregion where the species have been reported. Data compiled by Ernesto Weil, Jorge Cortés, and Carolina Bastidas.

SPECIES
Acropora_cervicornis
Acropora_palmata
Acropora_prolifera
Agaricia_fragilis
Agaricia_grahamae
Agaricia_lamarcki
Agaricia_undata
Helioseris_cucullata
Leptoseris_cailleti
Undaria_agaricites
Undaria_carinata
Undaria_crassa
Undaria_danae
Undaria_humilis
Undaria_purpurea
Undaria_pussilla
Undaria_tenuifolia
Madracis_auretenra
Madracis_carmabi
Madracis_decactis
Madracis_formosa
Madracis_myriaster

Madracis_pharensis_luciphila
Madracis_pharensis_pharensis

Madracis_senaria
Stephanocoenia_intersepta
Cladocora_arbuscula
Colpophyllia_amaranthus
Colpophyllia_natans
Diploria_clivosa
Diploria_labyrinthiformis
Diploria_strigosa
Favia_conferta
Favia_fragum
Favia_gravida
Favia_leptophylla
Manicina_areolata
Manicina_mayori
Montastraea_annularis
Montastraea_cavernosal
Montastraea_cavernosa2
Montastraea_faveolata
Montastraea_franksi
Solenastrea_bournoni
Solenastrea_hyades
Dendrogyra_cylindrus
Dichocoenia_stellaris
Dichocoenia_stokesii
Eusmilia_fastigiata
Meandrina_braziliensis
Meandrina_caribbaea
Meandrina_danae
Meandrina_meandrites
Goreaugyra_memorialis
Isophyllastrea_rigida
Isophyllia_multiflora
Isophyllia_sinuosa
Mussa_angulosa
Mussismillia_braziliensis
Mussismillia_hartii
Mussismillia_hispida
Mycetophyllia_aliciae
Mycetophyllia_danaana
Mycetophyllia_ferox

Greater Antilles
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Western Caribbean
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1

PP PRPOOORRORPRORRLPROORRPROROOOORRLRRLROROORORRPRLEPRLRORRORPROOORORRPROROOORRORORORERELR

1

PRPPRPOOORRRPRRORROORRRRPRLRRPRRPRORROROORORRRPRRORRPRRLPRPRPORRORRORRRPOORORRRERERLERR

PRPPOOORPROO0OO0OO0ORFRPROOORPROOORORPRRPRORPRPOFRPOOOORPROORPROORFRPROOOOORPROOO0OO0OO0OO0OO0OO0OO0ORFRORFRPROOFRLROOOO

Southwestern Caribbean

COLOMBIA COSTA RICA PANAMA NICARAGUA

PP OOOORROROROOORRPRRLRRLPRELPREPRLRRLPORRLROROORORRPRREPRLPRRPREPRLPRLPRPORRPRLRPORPRRPOORPROOORORRRERRERLERSR

1

OrRPO0OO0OO0OO0ORRFPORPRORPROOORRPPFRPORPRORPOORRPORPROORPRORRPRPPORPPRPOOOOORPROOOORRPRPORPRPRPORFPOOOROLR

PP PRPOOORRORPRORRPRRORRPRRLRRPRPRRERREPRPRERREPPRPOORORRPRRREPREPRIEPRPRPRORPRRORRPRRRRPREPRERREPRPRORRPRERERRERERERR

PRPPOOOFROORFRPROFRPROOORRFRPOORRFRPRPFPFRPOFRPRFRPOFRPOORPRORPRORPRPOOOOOOOORORPRFPOORPRPFPOORFRPRORPROORORRLRE

Southern Caribbean

Aruba - Bonaire-Curacao VENEZUELA TRINIDAD & TOBAGO

1

PORPOOORRPRORPRORORORRPRLPRPORPRRLPRPRLPRPLPRLPORPROORORRPRPREPRPREPRPREPPREPPREPRPRPPRPLPORPRPOOORORRERRERERELSR

1

PRPPOOORRPRRPRLPRORRPRLRORRPRLPRPRLPRPRLPRPRPPRLPPLPPLPOORPRORRPRPRLPRPRLPRPRLPPRPORPRRPORPRRPRORRPRORRPREPRPRERERERELR

POOOO0OO0OFrROO0OO0OOFrROOOFrROOOORRPRPFRPRORFRPRFRPOFRPOORPRORRFRPRPPOOFRPRORPRRPPOPRPOOOORPRRFRPOOORFRPRORPROOOOOLRLE

Eastern Caribbean
LESSER ANTILLES

PRPPRPOORRPRRORPRORRPRRORRPRRLRORRRLRRPRRPRPRPOORORRPRRRLRRPREPRIEREPRPRORPRRORRPRORRPRORRORRPRRERERRERRERR



Mycetophyllia_lamarckiana
Mycetophyllia_reesi
Scolymia_cubensis
Scolymia_lacera
Scolymia_wellsi
Oculina_diffusa
Oculina_valenciennesi
Oculina_robusta
Oculina_varicosa
Porites_astreoides
Porites_sp
Porites_branneri
Porites_colonensis
Porites_divaricata
Porites_furcata
Porites_porites
Siderastrea_radians
Siderastrea_siderea
Siderastrea_stellata
Caryophyllia_crypt
Caryophyllia_flos
Cladocora_debilis
Coenocyathus_caribbeana
Colangia_immersa
Colangia_simplex
Thalamophyllia__riisei
Phyllangia_americana
Phyllangia_dispersa
Paracyathus_defilippi
Paracyathus_pulchellus
M_memorialis
Desmophyllun_cristagalli
Polycyathus_mullerae
Polycyathus_senegalensis
Tubastraea_aurea
Tubastrea_tagusensis
Balanophyllia_floridana
Gardineria_minor
Guynia_annulata
Astrangia_braziliensis
Astrangia_rathburi
Astrangia_solitaria
Rhizosmilia_maculata
Millepora_alcicornis
Millepora_braziliensis
Millepora_complanata
Millepora_nitida
Millepora_laboreli
Millepora_squarrosa
Millepora_striata
Lepidopora_pourtalesi
Stylaster_roseus
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Table S5. List of polychaete (Polychaeta) species of the Caribbean and countries by ecoregion where the species have been reported. Data compiled by Judith Gobin.
Southwestern Caribbean
COLOMBIA COSTA RICA

SPECIES

Acoetes magnifica
Acoetes pleei
Aglaophamus inermis
Aglaophamus verrilli
Aglaurides diphyllidid
Americonuphis magna
Americonuphis reesei
Ammotrypane fimbriata
Amphicteis nasutus
Amphicteis scaphobranchiata
Amphiglena lindae
Amphinome microcarunculata
Amphinome rostrata
Ancistargis papillosa
Anthostoma latacapitata
Anthostoma ramosum
Aphrodita diplops
Apoprionospio dayi
Apoprionospio pygmea
Arabella iricolor
Arabella multidentata
Arabella mutans
Arabella opelina

Avricia cirrata

Aricidea acmira
Aricidea allia

Aricidea aricidea
Aricidea alata
Armandia agilis
Armandia brevis
Armandia intermedia
Armandia maculata
Armandia nonpapillata
Asychis elongatus
Autolytus dentalius
Autolytus fasciatus
Axiothella mucosa
Benthoscolex cubanus
Bhawania goodei
Bispira melanostigma
Boccardiella ligerica
Branchiomaldane vincenti
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Branchiomma nigromaculata
Branchiosyllis exilis
Branchiosyllis oculata
Branchiosyllis pacifica
Brania clavata

Brania glandulosa

Brania mediodentata
Brania oculata
Brarnchiomma nigromaculata
Capitella capitata
Castalia longicirrata
Castalia mutilata
Ceratocephale oculata
Ceratonereis excisa
Ceratonereis irritabilis
Ceratonereis longicirrata
Ceratonereis mirabilis
Ceratonereis singularis
Chaetopterus variopedatus
Chloeia euglochis
Chloeia viridis

Chone americana

Chone duneri

Cirratulus chrsoderma
Cirratulus elongatus
Cirratulus melanacanthus
Cirratulus nigromaculata
Cirriformia dangrigae
Cirriformia filigera
Cirriformia punctata
Cirriformia tentaculata
Cirrophorus aciculatus
Cirrophorus branchiatus
Cirrophorus lyra

Clymene cingulata
Clymene cirrata
Clymenella torquata
Cossura delta

Cossura soyeri
Ctenodrilus serratus
Dasybranchus
Dasybranchus caducus
Dasybranchus lumbricoides
Dasybranchus lunulatus
Dasychone nigromaculata
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Dasychone ponce
Decamastus gracilis
Demonax mircophthalmus
Dentatisyllis mangalis
Dexiospira corrugata
Diopatra cuprea
Diopatra glutinatrix
Diopatra neotridens
Diopatra splendidissima
Diopatra tridentata
Diplocirrus capensis
Dispio uncinata
Dodecaceria conharum
Dodecaceria coralli
Dorvillea Schistomeringos
Dorvillea bacesoui
Dorvillea cerasina
Dorvillea longidentis
Dorvillea rubrovittta
Dorvillea sociabilis
Ehlargileanira incises
Ehlersis broomensis
Enunice websteri
Eteone heteropoda
Eteone lactea
Euchone lobiferum
Euclymene coronata
Eulalia hutchinsonensis
Eulalia myriacycla
Eulalia quinquelineata
Eulalia viridis

Eulepis fimbriata
Eulepis splendida
Eulepis weberi

Eumida muriatica
Eumida sanguinea
Eunice

Eunice aedificatrix
Eunice afra

Eunice antennata
Eunice aphroditeis
Eunice cariboea
Eunice filamentosa
Eunice floridana
Eunice gagzoi
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Eunice mutilata

Eunice ninetta

Eunice ornata

Eunice roussaei

Eunice rubra

Eunice sanguinea
Eunice schemacephala
Eunice siciliensis
Eunice stigmatura
Eunice tridentata
Eunice violaceomaculata
Eunice vittata

Eunice websteri
Euphione magnificus
Euphrosine triloba
Eupolymnia crassicornis
Eupolymnia nebulosa
Eupomatus Hydroides
Eupomatus alatalateralis
Eupomatus parvus
Eurysyllis tuberculata
Eurythoe chilensis
Eurythoe complanata
Eusyllis blomstrandi
Eusyllis kupferi

Eusyllis lamelligera
Exegone dispar
Exogone exogone
Exogone parexogone
Exogone atlantica
Exogone dispar
Exogone gemmifera
Exogone naidinoides
Exogone occidentalis
Fabricia infratorquata
Fabricia sabella
Fabricinuda trilobata
Ficopomatus miamensis
Fimbriosthenelais hobbsi
Glycera abranchiata
Glycera brevicrris
Glycera convoluta
Glycera dibranchiata
Glycera longipinnis
Glycera oxycephala
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Glycera papillosa
Glycera sphyrabrancha
Glycera tesselata
Glycinde nordmanni
Glycinde solitaria
Goniada acicula
Goniada emerita
Goniada littorea
Goniada maculata
Goniada oculata
Goniada teres
Goniadides carolinae

Grubeulepis ecuadorensis

Grubeulepis mexicana
Grubeulepis sulcatisetis
Grubeusyllis clavata
Gyptis brevipalpa
Haploscoloplos foliosus
Haplosyllis spongicola
Harmothoe aculeata
Harmothoe benthophila
Harmothoe crusis
Harmothoe polytricha
Harmothoe roberti
Harmothoes cruces
Hemipodia pustatula
Hemipodus armatus
Hermella varians
Hermenia trimaculata
Hermenia verrucolosa
Hermodic carunculata
Hesione picta

Hesione intertexta
Hesione picta

Hesione proctochona
Hesionura coineaui
Hesionura elongata
Heteromastides bifidus
Heteromastus filiformis
Heterospio longissima
Hipponoe gaudichaudi
Hirsutonuphis geminata
Hyalinoecia juvenalis
Hydroides dirampha
Hydroides gairacensis
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Hydroides parvus
Hypsicomatides loangoensis
Hypsicomatopsis circumspiciens
Hypsicomus phaeotenia
Hypsicomus torquatus
Isocirrus corallicolus
Isolda pulchella

Janua Dexiospira

Janua epichysis

Janua formosus

Janua steueri
Kinbergonuphis microcephala
Kinbergonuphis pulchra
Kinbergonuphis tenuis
Kinbergonuphis vermillionensis
Kinbergonuphis virgata
Laeonereis culveri
Langerhansia mexicana
Lanicides taboguillae
Laonice cirrata
Leitoscoloplos foliosus
Leitoscoloplos robustus
Leodora laevis
Lepidonopsis humilis
Lepidonotus inquilinus
Lepidonotus suleunsis
Lepidonotus variabilis
Lepidonouts sublevis
Levinsenia gracilis
Linopherus canariensis
Loimia medusa

Loimia turgida

Loimia viridis
Lopadorhynchus brevis
Lopadorhynchus uninatus
Lumbrinerides jonesi
Lumbrineris bilabiata
Lumbrineris coccinea
Lumbrineris ernesti
Lumbrineris floridana
Lumbrineris impatiens
Lumbrineris inflata
Lumbrineris latreilli
Lumbrineris parvapedata
Lumbrineris verrilli
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Lycastopsis beumeri
Lycastopsis hummelincki
Lygdamis indicus
Lysidice collaris

Lysidice ninetta

Lysidice sulcata

Lysippe annectens
Magelona pettiboneae
Magelona polydentata
Magelona riojai
Malmgrenia curacaoensis
Marphysa aenea
Marphysa amadae
Marphysa longula
Marphysa macintoshi
Marphysa mortenseni
Marphysa regalis
Marphysa sanguinea
Mediomastus ambiseta
Mediomastus californiensis
Megalomma pacifica
Melinna cristata

Melinna maculata
Mesochaetopterus capensis
Mexieulepis weberi
Microphtalmus stocki
Microspio pigmentata
Minuspio cirrifera
Mooreonuphis dangrigae
Mystides borealis
Naineris laevigata
Naineris mutilata
Naineris setosa
Namalycastis amboinensis
Namalycastis macroplatis
Namanereis quadraticeps
Namaneris pontica
Neanthes acuminata
Neanthes caudata
Neanthes galetae
Neanthes micromma
Neanthes succinea
Nematonereis unicornis
Nephtys incisa

Nephtys magellanica
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Nephtys phyllocirra
Nephtys squamosa
Nereiphylla castanea
Nereiphylla mimica
Nereiphylla sanguinea
Nereis Neanthes
Nereis arroyensis
Nereis bairdii

Nereis callaona
Nereis diversicolor
Nereis falsa

Nereis goajirana
Nereis jacksoni

Nereis panamensis
Nereis pelagica
Nereis riisei

Nereis trifasciata
Nerinides goodbodyi
Nicidion brevis
Nicolea bilobata
Nicomache antillensis
Notaulax nudicollis
Notaulax occidentalis
Nothria conchylega
Notomastus
Notomastus americanus
Notomastus angelicae
Notomastus daueri
Notomastus hemipodus
Notomastus latericeus
Notomastus lineatus
Notomastus lobatus
Notomastus tenuis
Notopygos crinite
Odontosyllis luminosa
Odontosyllis twincayensis
Oenone fulgida
Ophelina acuminata
Ophelina cylindricaudata
Ophelina hachaensis
Opisthosyllis brunnea
Opisthosyllis nuchalis
Opitsthosyllis brunnea
Oriopsis androgyne
Owenia fusiformis
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Paleanotus debilis

Palola sicilensis

Panthalis ocilea
Paraeupolymnia carus
Paramphinome besnardi
Paranaitis speciosa
Parandalia americana
Paraonella nordica
Paraonis fulgens
Paraonis gracilis
Parapionosyllis longicirrata
Paraprionospio pinnata
Pareulepis sulcatisetis
Pareurythoe americana
Pectinaria gouldi
Perinereis andersoni
Perkinsiana fonticula
Pettibonella multiuncinata
Pherusa eruca

Pherusa inflata

Pherusa parmata
Pherusa plumosa
Phllochaetopterus claparedia
Phylllodoce panamensis
Phyllochaetopterus clapredi
Phyllodoce arenae
Phyllodoce erythrophylla
Phyllodoce fide
Phyllodoce madeirensis
Phyllodoce magnaoculata
Phyllodoce oculata
Pileolaria quaimilitaris
Pionosyllis weissmanni
Pisionidens indica

Pista cristata

Pista fasciata

Pista palmata

Plakosyllis quadrioculata
Platynereis dumerilii
Podarke agilis

Podarke obscura
Poecilochaetus johnsoni
Polycirrus purpureus
Polydontes frons
Polydora ancistrata
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Polydora cornuta

Polydora plena

Polydora socialis

Polydora websteri

Polynoe branchiata

Polynoe brevitosa

Polynoe nodosa

Polyodontes oculea
Polyophthalmus pictus
Polyopthalmus floridanus
Pomatoceros caerulescens
Pomatostegus stellatus
Praxillella praetermissa
Prionospio minuspio
Prionospio prionospio
Prionospio cirrobranchiata
Prionospio cristata

Prionospio fallax

Prionospio heterobranchia
Protoaricia pigmentata
Protodorvillea kefersteini
Protulides elegans
Psammolyce arenosa
Psammolyce espinosa
Psammolyce rigida
Psammolyce spinosa
Pseudobranchiomma emersoni
Pseudobrania clavata
Pseudofabricioloa quasincisura
Pseudonereis gallapagensis
Pseudonereis variegata
Pseudopotamilla reniformis
Pseudosyllides curacaoensis
Pseudovemicularia fuscostriata
Pseudovemicularia holcopleura
Pseudovemicularia madraciola
Pseudovemicularia multispinosa
Pterocirrus foliosus
Rhynchonerella moebii
Rullierinereis mexicana
Sabaco elongatus

Sabella bahamensis

Sabella melanostigma
Sabellaria floridensis
Sabellastarte magnifica
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Saccocirrus major
Salmacina incrustans
Schistomeringos pectinata
Schistomeringos rudophi
Sclerostyla ctenactis
Scolelepis squamata
Scoletoma tetraura
Scoloplos capensis
Scoloplos laevigata
Scoloplos rubra

Scoloplos texana
Scoloplos treadwelli
Sigalion arenicola
Sigambra bassi

Sigambra tentaculata

Sige belizensis
Siphonostomum caribou
Sphaeorosyllis longicauda
Sphaerosyllis belizensis
Sphaerosyllis bilobata
Sphaerosyllis centroamericana
Sphaerosyllis erinaceus
Sphaerosyllis longilamina
Sphaerosyllis magnidentata
Sphaerosyllis parvoculata
Sphaerosyllis pirifera

Spio pettiboneae
Spiochaetopterus costarum
Spiochaetopterus oculatus
Spiophanes missionensis
Spiophanes wigleyi
Spirobranchus dendropomaMorch
Spirobranchus gigantus
Spirobranchus tetraceros
Spirorbis antillarum
Spirorbis koehleri
Stauronereis angolana
Stauronereis melanops
Stauronereis rubra
Sternaspis scutata
Sthenelais articulate
Sthenelais boa

Sthenelais grubei
Sthenelais kukenthali
Sthenelais simplex
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Sthenolepis gracilior
Sthenolepis kukenthali
Streblosoma bairdi
Streblosoma crassibranchia
Streblosoma hartmanae
Streblospio benedicti
Stylaroides glabra

Syllis complanata

Syllis gracilis

Syllis ortiziSan

Syllis prolifera

Syllis spongicola
Synelmis albini
Taylorpholoe hirsuta
Terebella annulifis
Terebella lapridia
Terebella pterochaeta
Terebella reticulate
Terebella rubra
Terebella turgidula
Terebella variegata
Terebellides parvus
Terebellides stroemi
Thalanessa lewesii
Tharyx annulosus
Tharyx marioni
Thelepus crassibranchiatus
Thelepus pascua
Thelepus setosus
Theostoma oerstedi
Timarete filigera
Tomopteris ketersteini
Trichobranchus glacialis
Trypanosyllis zebra
Typosyllis aciculata
Typosyllis amica
Typosyllis anops
Typosyllis armillaris
Typosyllis bifurcata
Typosyllis brachychaeta
Typosyllis corallicola
Typosyllis corallicoloides
Typosyllis cornuta
Typosyllis fasciata
Typosyllis fuscosuturata
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Typosyllis gracilis
Typosyllis hyalina
Typosyllis prolifera
Typosyllis sexoculata
Typosyllis tigrinoides
Typosyllis tortugaensis
Typosyllis variegata
Vermiliopsis annulata
Vermiliopsis glandigera
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Table S6. List of mollusk (Mollusca) species of the Caribbean and countries by ecoregion where the species have been reported. Data compiled by Juan Manuel Diaz and Patricia Miloslavich.

Greater Antilles Western Caribbean Southwestern Caribbean Southern Caribbean Eastern Caribbean
SPECIES CUBA PUERTO RICO HISPANIOLA JAMAICA CAYMAN ISLANDS MEXICO BELIZE NICARAGUA COSTA RICA PANAMA COLOMBIA SAN ANDRES VENEZUELA Aruba-Bonaire-Curacao LESSER ANTILLES
Axelella_smithii 0 0 0 0 0 1 0

Aclophora_sagei
Acteocina_bidentata
Acteocina_bullata
Acteocina_canaliculata
Acteocina_candei
Acteocina_inconspicua
Acteocina_lepta
Acteocina_perplicata
Acteocina_recta
Acteon_candens
Acteon_delicatus
Acteon_exiguus
Acteon_finlayi
Acteon_incisus
Acteon_melampoides
Acteon_perforatus
Acteon_splendidulus
Actinotrophon_actinotrophorus
Admetula_bayeri
Aegires_gomezi
Aegires_ortizi
Aegires_sublaevis
Aeolidiella_indica
Aeolidiella_occidentalis
Aesopus_gracilis
Aesopus_obesus
Aesopus_stearnsii
Aforia_hypomela
Agaronia_hilli
Agaronia_leonardhilli
Agathotoma_candidissima
Agatrix_agassizii
Agatrix_epomis
Agladrillia_rhodochroa
Aglaja_felis
Akera_bayeri
Alaba_incerta
Alexania_floridana
Aliger_costatus
Aliger_gallus
Altrix_trifolium
Alvania_arubensis
Alvania_auberiana
Alvania_cf_moolenbeeki
Alvania_colombiana
Alvania_curacaoensis
Alvania_dejongi
Alvania_emaciata
Alvania_faberi
Alvania_gradata
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Alvania_minuscula
Alvania_xanthias
Amaea_mitchelli
Amaea_retifera
Amalda_pacei
Amalda_tankervillii
Ammonicera_albospeciosa
Ammonicera_cf_circumcirra
Ammonicera_familiaris
Ammonicera_lineofuscata
Ammonicera_minortalis
Ammonicera_sculpturata
Amphiplica_plutonica
Amphiplica_venezuelensis
Amphithalamus_albus
Amphithalamus_niger
Amphithalamus_rauli
Amphithalamus_vallei
Anachis_alliouagana
Anachis_coseli
Anachis_crassilabris
Anachis_lyrata
Anachis_varia
Anatoma_alta
Anatoma_aspera
Anatoma_tenuis
Anatoma_umbilicata
Ancula_espinosai
Angiola_lineata
Anticlimax_athleenae
Anticlimax_decorata
Anticlimax_pilsbryi
Anticlimax_schumoi
Antillobia_margalefi
Antillophos_bayeri
Antillophos_beaui
Antillophos_candeanus
Antillophos_chazaliei
Antillophos_elegans
Antillophos_oxyglytus
Aphelodoris_antillensis
Aphera_lindae
Aplysia_brasiliana
Aplysia_cervina
Aplysia_dactylomela
Aplysia_fasciata
Aplysia_juliana
Aplysia_morio
Aplysia_parvula
Aplysia_willcoxi
Apodosis_novimundi
Architectonica_nobilis
Arene_bairdii
Arene_bitleri
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Bacteridium_bermudense
Bacteridium_resticulum
Bactrocythara_asarca
Bailya_intricata
Bailya_marijkae
Bailya_milleri
Bailya_parva
Bailya_weberi
Barleeia_creutzbergi
Barleeia_mexicana
Bathytoma_mitrella
Bathytoma_viabrunnea
Batillaria_minima
Bayerotrochus_midas
Bayerotrochus_pyramus
Bellaspira_margaritensis
Belloliva_tubulata
Belomitra_pourtalesii
Benthonella_fischeri
Benthonella_gaza
Benthonellania_acuticostata
Benthonellania_donmoorei
Berghia_coerulescens
Berghia_creutzbergi
Berghia_verrucicornis
Berthelinia_caribbea
Berthella_agassizii
Berthella_stellata
Berthella_tamiu
Berthellina_circularis
Berthellina_engeli
Berthellina_quadridens
Bittiolum_varium
Bittium_alabastrulum
Blauneria_heteroclita
Bolma_sunderlandi
Boonea_impressa
Boonea_jadisi
Boonea_seminuda
Boonea_somersi
Bornella_calcarata
Borsonia_syngenes
Bosellia_marcusi
Bosellia_mimetica
Bostrycapulus_aculeatus
Bothropoma_rubrostriatum
Brachycythara_alba
Brachycythara_biconica
Brachycythara_galae
Brachycythara_multicinctata
Buchema_apitoa
Buchema_bellula
Buchema_bridgesi
Buchema_buccooensis
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Buchema_hadromeres
Buchema_interpleura
Buchema_interstrigata
Buchema_liella
Buchema_mamona
Buchema_suimaca
Buchema_tainoa
Bufonaria_bufo
Bulla_occidentalis
Bulla_perstriata
Bulla_solida
Bulla_striata
Bullina_torrei
Bursa_corrugata
Bursa_granularis
Bursa_grayana
Bursa_ranelloides
Bursa_rhodostoma
Bursatella_leachii
Busycon_coarctatum
Busycon_sinistrum
Busycotypus_spiratus
Cadlina_evelynae
Cadlina_rumia
Caecum_antillarum
Caecum_bimamillatum
Caecum_brasilicum
Caecum_breve
Caecum_carolinianum
Caecum_circumvolutum
Caecum_clava
Caecum_condylum
Caecum_cycloferum
Caecum_donmoorei
Caecum_floridanum
Caecum_gurgulio
Caecum_heladum
Caecum_imbricatum
Caecum_infimum
Caecum_insularum
Caecum_irregulare
Caecum_johnsoni
Caecum_jucundum
Caecum_lineicinctum
Caecum_marmoratum
Caecum_multicostatum
Caecum_plicatum
Caecum_pulchellum
Caecum_regulare
Caecum_rijgersmai
Caecum_ryssotitum
Caecum_strictum
Caecum_subvolutum
Caecum_tenuicostatum
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Caecum_textile
Caecum_tornatum
Caecum_vestitum
Caecum_zaagmani
Caelatura_gerhardtae
Caliphylla_mediterranea
Calliostoma_axelolssoni
Calliostoma_adspersum
Calliostoma_alternum
Calliostoma_argentum
Calliostoma_atlantis
Calliostoma_aulicum
Calliostoma_aurora
Calliostoma_barbouri
Calliostoma_bigelowi
Calliostoma_brunneum
Calliostoma_bullisi
Calliostoma_cinctelum
Calliostoma_circumcinctum
Calliostoma_cnidophilum
Calliostoma_cubanum
Calliostoma_decipiens
Calliostoma_echinatum
Calliostoma_euglyptum
Calliostoma_fernandezi
Calliostoma_fucosum
Calliostoma_indiana
Calliostoma_javanicum
Calliostoma_jeanneae
Calliostoma_jujubinum
Calliostoma_orion
Calliostoma_pulchrum
Calliostoma_purpureum
Calliostoma_roseolum
Calliostoma_rosewateri
Calliostoma_sapidum
Calliostoma_sarcodum
Calliostoma_schroederi
Calliostoma_semisuave
Calliostoma_serratulum
Calliostoma_torrei
Calliostoma_yucatecanum
Calliotropis_actinophora
Calliotropis_calatha
Calliotropis_dentata
Calliotropis_globosa
Calliotropis_lissocona
Calliotropis_rhysa
Calmella_bandeli
Calotrophon_andrewsi
Calotrophon_ostrearum
Calyptraea_centralis
Canalispira_hoffi
Cancellaria_adelae

OO0OPrRPOO0OO0O00D0D0O0OO0OO0ORFrROORRPFPORPORPRFPRPPPOOORRPRORPRORPRPORPPPOORFRPROOOOROOREREER

[Nl eleoNeoNoNolNoNoNoNoNoNoNoNoNol JeoloNoNol _Nell _Nell —NelloNeNeoNeoNoloNoNeoNoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNe}

[Nk Sl elNeoNeoNoNeoNoNoNeoNe e Ne oo NolNoNoNolNoNolNoleoNolNoNeNe oo NeoNoNollolNoNoNoNoNoNoNeoNeoNe e Ne o oo NolNolNolNoNoNo}

OOPrRPOO0OO0OO0OOFRPROPFRPOODODO0ODOORPROOOOFRPRORFRPOPFRPOODODODOOODODO0OO0OOFRPROODO0ODO0ODO0ODODOOOOOOOOO

[eNeNeoNeoNeNoNoNeoNoNeoNoNeoloNoNeoNoNooNoNeoNoNeNoNeoN el e NeNeNe Ne o Neo Ne o Ne e Neo Ne o Ne o o Ne o Ne o No Neo No N o Neo

OCORPRRPPOOORPROOORFROOOO0OO0OO0ODO0OO0OORORFRPRORFRPROOORPROOO0ODO0ODO0OO0ODO0OO0DO0O0OO0OO0OO0ORFrROO0OO0OORr,ROOOR

[Nk lelNoNeoNoNoNoNeNeoNeNeNeoNoloNoNoNoNolNoNoNoN ol S Nel Sl e Ne Ne e o oo No o No No Ne Neo e Ne e Ne e oo NoNoNo N S =2 o

[eNeNeolNoNoNoloNolNoNoNoNeoNoNeololoNolNoNoNoloNololoNolNoNeNe oo NoloNolloNoNolNoNoNoNoNolNoNeNoNeNoNoNoNolNolNolNoNoNo)

[eNeNeoNoNoNoNoNolNoNoNoNoNoNoloNoNol SeololoNolNoNoll el NelleoNeNeoloNoloNoNoNoNoNoNoNolNoNeNe oo NoNoNolNoNoNol e}

[N NeNeNoNoNeoNoNeNoNeNoNoNeoNoNeoNoNoNeNoNao i il el e NeNe il e e Ne Ne o Ne e Neo Ne Neo Ne o o Ne o Neo o Neo Ne No Ne o No

OCOFrRPOORPRORFROOOROORFROORORORRPRRPPRPORPRORPRPPOOODOOOOOOOO0OO0OO0OORPFPROOOOOOO

OO 0000000000000 O0OO0OO0OO0O0OORPFPPFPOFPORFPOOOOOOOOOOORrRPROOOOOOOOOOOOO

OOPFrRPOO0OO0OO0OORPRFPOOOORFRPROOOOOORPRPFPOOOOORRPFPOFRPOOOOFRPROOOOOOORFRPROOOOOOO

[eNeoNeoNeoNoNeoNoNeoNol NeoloNoNeoNol NeoloNoNeoNoNoNoNol Nell JlelNeNeNoNeoNoNoNoNoNoNoNoloNoNeoNolNoNolNoNoNoNol il Sl el

PRPPOOORFRPRORFRPRORPRPFPOOOOORRFRPPFRPORPRPFPOFRPRORPRPORPOOOORPROOORPROORPFPOPRPOORPOOOOLR



Cancellaria_mediamericana
Cancellaria_reticulata
Cantrainea_macleani
Capulus_incurvus
Capulus_ungaricus
Careliopsis_bermudensis
Careliopsis_clathratula
Careliopsis_octona
Careliopsis_styliformis
Casmaria_atlantica
Cassis_flammea
Cassis_madagascariensis
Cassis_tuberosa
Cataegis_finkli
Cataegis_meroglypta
Catriona_maua
Cavolinia_gibbosa
Cavolinia_inflexa
Cavolinia_longirrostris
Cavolinia_telemus
Cavolinia_tridentata
Cavolinia_uncinata
Caymanabyssia_spina
Cenchritis_muricata
Ceratophyllidia_papilligera
Cerithidea_costata
Cerithidea_pliculosa
Cerithidea_scalariformis
Cerithioclava_garciai
Cerithiopsis_
Cerithiopsis_academicorum
Cerithiopsis_aimen
Cerithiopsis_alabastrula
Cerithiopsis_albovittatum
Cerithiopsis_ara
Cerithiopsis_buijsei
Cerithiopsis_cinereoflava
Cerithiopsis_cruzana
Cerithiopsis_dominguezi
Cerithiopsis_flava
Cerithiopsis_fuscoflavus
Cerithiopsis_fusiformis
Cerithiopsis_gemmulosa
Cerithiopsis_greenii
Cerithiopsis_guitarti
Cerithiopsis_io
Cerithiopsis_iontha
Cerithiopsis_jeffreysi
Cerithiopsis_lata
Cerithiopsis_movilla
Cerithiopsis_pesa
Cerithiopsis_portoi
Cerithiopsis_prieguei
Cerithiopsis_pseudomovilla

PRPRPRRPRORORRRLRRLPRPRPRLRRLPREPRPORRLPRRPORRRLRORRPRRLRREPRLPORORRLPRPRPOOORRPRRLRREPOROROROOO

OCO0OO0OO0OO0ORPRPFPOOORFRPROO0ODO0ODO0DO0OO0DO0OO0DO0D00ODO0OO0DO0OO0OORFPOFRPOFRPROOORPPOOORRPPFPOOOOOORLRORO

[eNeNeolNolNoNoloNolNoNeNoNeoNeNeololoNoloNoNolNoNololoNolNol _Nell e NeolloNollolNoNoNoNoNoNoNol el i e e oo No oo No N}

OO0 O0OO0OFrRPROO0OO0OO0OORPFPOFPOOOOOFRPROOOOOORRFPPFPPFPOOOOOOOFRPROORRPRPPFPOOOOORLORO

[eNeNeoNeoNeNoNol NeolNeoNeNoNoNeoNoNooNoNeoNoNeNoNoNeNoNeo ol SNl il e Ne Ne o Ne e NoNeoNo =l elNeeNeNeoNoNeNoNo)

OCO0OO0OO0OO0OFrRPROO0OO0OO0OROFRPROOOO0ODO0OO0DO0ODO0ODO0OO0OO0OO0OORRPFPORPORPRPOORFRPROOOORRPRRPORPROOOOOOOO

OO0 O0OO0OO0OO0O0OO0OO0ORFrRORFRPRORFRPPFPOOOORPROOFRPOOORPRPFPORFPOOOOOOOOOORPFPOOOOOOOROOO

[eNeNeolNoNoNoloNolNoNoNoNeoNoNeololoNolNoNoNoloNololoNolNoNeNe oo NoloNolloNoNolNoNoNoNoNolNoNeNoNeNoNoNoNolNolNolNoNoNo)

OO0 O0OO0OFrRPROO0OO0OORPFPPFPOOOODOOOOOOO0OO0OO0O0O0OO0ORPFPOOOOOPFRPROOOOPFRPOOOOOOOORLORO

[eNeNeoNeoNeN NeoleNeNei e e NeoNe o Ne e NeoNeNoNe o No N No i e NeoNe il e o NeoNe oo NoNoNeo R o=l NeNoNeoNoNoNeoNoNe NoNo)

[eNeNeoNeoNeN eNeNeNei el e Ne o Ne e NeoNe o Ne o NoNeNoNeo il k=l _NeNeoNeoNeNoNeNeoNo R il il Sl e Ne Ne o Neol L N

[eNeNeoNoNoNoloNolNoNoNoNoNeoNololoNolNoNoNoloNoloNoNoNoNoll ool JleleoleolNeoNeoNoNeoNoNoNoi ol Sl e Ne e NeoNeo oo NoNoNo}

[eNeNeolNeoNoNoNoNolNoNoll NelloNeololeoNoloNoNoloNoloNoNoNoNoNaoll el ool JleNeNeNeNeoNoN SNl el Hell e e NeNeoNol =]

PPRPOOO0OO0OO0OFRPROO0OO0OORFRPROPFRPROOORFRPROPFRPROORPROOOOORPFPOPRPOOOODOOOORPRORPROOOOOOROOO

OO0 O0O0OO0D0D0OO0OO0OO0OrOO0ODOO0ODOOrRrRORPRPPRPOOODOOORRPPORPRPOOORPROOORPRPPRPORPORPOORPORO



Cerithiopsis_vanhyningi
Cerithiopsis_vestalis
Cerithium_atratum
Cerithium_eburneum
Cerithium_guinaicum
Cerithium_litteratum
Cerithium_lutosum
Cerithium_muscarum
Cerodrillia_perryae
Cerodrillia_simpsoni
Cerodrillia_thea
Cerodrillia_verrilli
Charonia_variegata
Cheilea_equestris
Cheilea_uncinata
Cheirodonta_apexcrassum
Cheirodonta_decollata
Cheirodonta_miskitorum
Cheirodonta_verbenei
Chelidonura_berolina
Chelidonura_hirudinia
Chelidonura_hummelincki
Chelidonura_juancarlosi
Chelidonura_petra
Chelinodura_cubana
Chelinodura_hirundinina
Chelinodura_mariagordae
Chicoreus_aguayoi
Chicoreus_brevifrons
Chicoreus_bullisi
Chicoreus_cosmani
Chicoreus_dilectus
Chicoreus_florifer
Chicoreus_formosum
Chicoreus_franchii
Chicoreus_mergus
Chicoreus_spectrum
Chromodoris_binza
Chromodoris_clenchi
Chromodoris_dictya
Chromodoris_grahami
Chromodoris_kempfi
Chromodoris_perola
Chrysallida_cancellata
Chrysallida_gemmulosa
Chrysallida_nioba
Chrysallida_seminuda
Chrysallida_terryi
Chrysallida_virginiae
Chrystella_katyae
Circulus_multistriatus
Circulus_semisculptus
Cirsotrema_dalli
Cittarium_pica

PP ORRPRRPRORRPRRLPRPOOOORRPROOORRPROOORRPRRPRLRRLPORRPRRLROOORRORRPRPRLROORRREREEREROLER

PPRPOOO0OO0OO0OO0OO0OROO0OO0ORPFPOORPROOO0OO0OO0OO0OO0ORFRPROO0OO0O0OO0OORRPPPOOOORPFPORFRPOOORRERLERLREPLOO

OPFRPO0OO0O0000D0D0D0D0D0DO0DO0DO0OO0OO0OO0O0OFRPPFPOOPFRPROODODODODODODODODOOO0ODO0OO0OOPFrRPOOOOOR,RPERLELPLOO

PPRPOOO0OO0OO0OO0OO0ORFROO0OORFRPRORFRPROOOO0OO0OO0OOFRPROPFRPROOO0ODO0OOORPRPOOOOOORPRPFPOOOORRFRPORLRERLPFPLOO

P OOO0O0O0000D0000O0OO0ORPRO0OO0O0D0DO0DO0DO0O0D0DO0OO0O0O0OO0ORPRORPOOOOOORPFPOOOORRLRKPFRPLPORELROO

[aeNeoNeoNeNol ool JleoNeNeoNeNeNoNeoNeoNoNe NN i e Ne Neo Ne e Neo Ne Neo Ne o No Ne o No o NoNo il o=l e No N i i N el il e Ne)

POOPRPOOO0OO0OO0D0D00D0D0D0D0OO0O0ORFRPROOFRPROO0OO0D0D0D0D0DO0DO0ODO0ODO0OO0O0O0OOFrRPROORPRPFPOOOORRERPRERPRERPRERLEPEPO

[eNeNeolNoNoNoloNolNoNoNoNeoNoNeololoNolNoNoNoloNololoNolNoNeNe oo NoloNolloNoNolNoNoNoNoNolNoNeNoNeNoNoNoNolNolNolNoNoNo)

POPRPPOOOOOO0OO0OO0ORFRPROORPROORPROOFRPROO0OO0OD00000D0D0000000O0OORPFPOOOOORRPERLERLPLOO

PRPRPPOORPROOFRPROORRPRORPROOOOORPROORFRPROO0OO0OO0DO0O0DO0000000O0OO0ORFPOOO0OOORRLRERLRERLRELOO

PORPOOORPROOFRPRORPROOORPROOORFRPROOOOORPROO0OO0ODO0ODO0DO0ODO0OO0OD0DO0OO0OO0O0OORFPRORPRORPRORRPRERLERLRELOO

[ eNeNeoNoNoloNolNoNoNoNoNoNeololoNoloNololoNoloNoNolNoNoNeNeoNoNeoloNolloNoNoNoNoNoNoNol e lNeNeNe ool el il o Nel

POOOO0OO0OO000D0D0D0D0D0D0DO0OO0ORPROO0O0DO0DO0DO0OO0ORFRPRO0O0D0DO0DO0DO0ODO0ODO0DO0DO0DO0OO0OO0OORPFPOOOOORRPRERLERLEPLOO

POOOO0OO0OO0O0000D0D0D0D0D0D0O0O0DO0D0D0D0D0D0D0D0D0D0DO0DO0ODO0OO0OO0OOFrPO0OO0OO0OORPPFPOOOOORLFLRORLOOO

PPRPOOO0OO0OO0OO0OO0OO0ORFrROORPRORPRORPROOOOORPRORPROOO0OO0OO0ODO0OO0OO0OO0ORrRrROOOR,RPRPPRPORPRPFPOORRPRERLPRLEPLOO



Clathrodrillia_albicoma
Clathrodrillia_chaaci
Clathrodrillia_dautzenbergi
Clathrodrillia_gibbosa
Clathrodrillia_tryonii
Clatrosansonia_chefyae
Clatrosansonia_cubensis
Clatrosansonia_scalaris
Clavus_cadenasi
Cleotrivia_antillarum
Cleotrivia_candidula
Cleotrivia_leucosphaera
Cleotrivia_pygmaea
Clio_cuspidata
Clio_pyramidata
Coccocrater_pocillum
Coccocrater_portoricensis
Coccopigya_mikkelsenae
Cocculina_emsoni
Cocculina_fenestrata
Cocculina_leptaea
Cocculina_messingi
Cocculina_rathbuni
Cochlespira_elegans
Cochlespira_radiata
Cochliolepis_adamsii
Cochliolepis_holmesi
Cochliolepis_parasitica
Cochliolepis_striata
Coenaculum_weerdtae
Colubraria_antillana
Colubraria_testacea
Columbella_dysoni
Columbella_mercatoria
Columbella_rusticoides
Columbellopsis_fusiformis
Columbellopsis_nycteis
Compsodrillia_acestra
Compsodrillia_canna
Compsodrillia_disticha
Compsodrillia_eucosmia
Compsodrillia_haliostrephis
Compsodrillia_nana
Compsodrillia_petersoni
Compsodrillia_polytorta
Compsodrillia_tristicha
Conella_ovulata
Conella_ovuloides
Conomitra_caribbeana
Conomitra_leonardhilli
Conomitra_lindae
Conus_acutimarginatus
Conus_amphiurgus
Conus_anabathrum

OO0 O0OO0OO0OFRPRFRPOFRPOOFRPOOORFRPORPRFRPORPPFPOOFRPOORRPPRPORPROOORPRORPRPFRPOORRPRERPRPRPRPLPPLPOOOR

OPRPO0OO0OO0OO0OO0OFrROORPFPOORPRFPORPROORPROPFRPOOORFRPROORPROOOO0OO0OO0OOFRPROO0OO0OO0ORFRPRORFRPOOOOOOOOR

[eNeNeolNolNoNoloNolNoNeNoNeoNeNeololoNoloNoNolNoNolNolNeoNolNeoNeNeNeoNeNeoloNolloNoNoNoNoNoNoNeoNeoNeNeNoNoNolNoNolNolNolNoNoNo}

OPRPO0OO0OO0O0OO0OFrRPROO0O0D0D0DO0DO0O0OORPFPORFRPOFPOOOO0OOORPRPFPOOOOOOOODOO0ODOOOFrROOOOOOOOO

[eNeNeoNeoNeNoNol NeolNeNoNeNoNoNeoNoNeol NeNeol el e Ne No i e Neo Ne Neo Ne o No Ne o Ne e No Ne No Ne o o Ne o Neo o Neo Ne o Ne o No

P OOO0OO0OO0OO0ORrROO0OO0OO0OO0OO0O0O0OO0ORORPRFPOOOOORFRPOOOOOO0ODO0ODOO0OO0OORrROOOORrROOOOOOORrO

OCO0OO0ORFrRPROOFRPRPFPOOOOODO0OO0OOORORPRPPFPPFPOFPORFPOOODODOOOOOOOO0OO0OO0OO0O0O0O0O0ODO0OO0OO0OOOOOOO

[eNeNeolNoNoNoloNolNoNoNoNeoNoNeololoNolNoNoNoloNololoNolNoNeNe oo NoloNolloNoNolNoNoNoNoNolNoNeNoNeNoNoNoNolNolNolNoNoNo)

OO0 O0OO0OO0OFRPPFPOOO0ODO0ODO0ODO0ODO0ODO0OORPROOFRPROOFRPROOO0ODO0ODO0DO0ODO0DO0ODO0OO0OO0ODO0ODO0ODO0ODO0ODO0OO0OOFrOFRPROOOOOOOOO

[eNeNeoNeNeNeN i e Ne o Ne o NoNeNoll HoNoNaol el Neo ol oo NeoNeNoNeNoNoNeNoNoll oo NeNoNoNeoNoNeoNloNoNeoNoNeNoNo)

ORPRORPRPFRPOOORPROOO0OO0OO0OO0OO0OORFROOROROOOROORRPRRPPRPRORPRPORPOOOOOOROOOORRREROR

[eNeNeoNoNoNoNoNolNoNoNoNoNeoNololoNolNoNoNoll NeololNeoNoNeoNeNeNeoNoNeoloNolloNoNolNoNeoNoNoNolNoNeNoNeoNoNoNoNoNoNoNoNoNo)

[Nl el S elecloNoNoNoNoNoNoNoNol ool NeoloNoNeoNoNoNeoNoNeoNeoloNoloNoNolNoNeoNoNoNoNoNeNeNeoNo oo NoNoll Dl oo}

[eNeNeolNeolNoNoloNeoNoNeNeoNeoNeNeNooNoNoNoNol _lololNeoNoNeol _NelleoNeNoNoNolNolNoNoNoNoNol e leNelNe oo oo No oo lNoNoNo)

OO0 O0OO0OO0OO0ORFrRPRPFRPOOOOOFRPRORFRPROORFRPROFRPROPFRPOOOOORPRFPORPOOOORPROPRPORPRRPPOPRPOOOORLROOOO



Od 10000100 ddd 1000010001000 0001000010000000O0dAddAd100O0O0O

g 23
(%) 2.2

2 8, = w ©88

g S 2 £ S g 3 £5¢ ©
4] w © c S48 o 14} 2 - Sl w 2 © o._E8® =
=] S oOF 2.0 3 .— Q3 S S wn o c = 7} n O ccoES o€t %) % c ._
2, =5 oo ad= Q= 20 = = 5 °C T @ 2= C S5 S S T 32 S 0TS
S >5 G S8 cs2._®o © S 1) © T o= == < B c 2 3
S2o8Sa_ _-0a0z =iz 2o Soo O STVLRLEVDOEE-O0—0CCT._ S=08 g
D0 0205 T8 cc 8 EE8S5S5SESEgENSsSGEP_EPCSESSSELE28g2550caceelS L0500
ScE5 0L E2B8ESE8SSPaEgSeEloceESR Sccoxd 8o aaaNB 588y 8S
T O ELs >2>055C ='ST C o c S > Q£ X > C 8= 2SS Cc 2 ="=C8BBBBE SIS =D = 3
S S ESTOTBOS S QdCRBODOVDEOSBOSXs>c@B@ITIB2E @ T O 25T O3S = O @@ @ @
© ©®© ® 8928800000000 07797 9 e_e_ﬁ_ﬂ_ﬂ_Jﬂjh_h_h_.ﬁ.J.Jk_k_k_m_m_m_m_m_m_m_m_n_o_p_p_p_p_
0n N unuunnnnnnoannoannnunnnunnyuuenynwenyvwenyvwenwyvwenwyvwynnwyvwgnnwyvwunnwywgnungnnungnongonengnungnongnnonononoononnonon
>0 32 323 3333333233033 3J0O3J0D3J0O3J0O3J0O3IJO3IJO3I3IO3IIO3IIOSOIIS3IISD 333333333333
cccccocccocccoccoccocecoccceccococccocccocccocccoccococcococcococcococcococcocccoccccocccccccccccocccoc o
OO0 0000000000000 000D000000000000000000D000000000O0O00O0O0O00O0O0O0
OCOO0OO0OOOLOOLOLOLOLOLLOOLOLOOLOLOLLOLOLLOLOLOLLOLOLLOLOLOLLLLOLLOLLOLLOLLOLLOLLLOLLLOLLLOLLLOLLLOLLOLOLOLOOLO



Conus_penchaszadehi
Conus_philippii
Conus_portobeloensis
Conus_pseudaurantius
Conus_puncticulatus
Conus_pusio
Conus_rachelae
Conus_regius
Conus_ritae
Conus_rosalindensis
Conus_sanderi
Conus_sennottorum
Conus_spurius
Conus_stearnsii
Conus_stimpsoni
Conus_sunderlandi
Conus_villepinii
Copulabyssia_colombia
Coralliophila_abbreviata
Coralliophila_aberrans
Coralliophila_caribaea
Coralliophila_galea
Coralliophila_lactuta
Coralliophila_scalariformis
Coralliophila_sgquamosa
Cordieria_rouaultii
Cornisepta_acuminata
Cosmioconcha_calliglypta
Cosmioconcha_dedonderi
Cosmioconcha_nitens
Cosmioconcha_rikae
Cosmotriphora_arnoldoi
Cosmotriphora_melanura
Cosmotriphora_ornata
Costaclis_cubana
Costaclis_egregia
Costaclis_hyalina
Costasiella_nanatoi
Costasiella_ocellifera
Costoanachis_antillarum
Costoanachis_avara
Costoanachis_cascabulloi
Costoanachis_catenata
Costoanachis_hotessieriana
Costoanachis_nisitella
Costoanachis_semiplicata
Costoanachis_sertulariarum
Costoanachis_sparsa
Costoanachis_translirata
Cotonopsis_lafresnayi
Cranopsis_antillana
Cranopsis_asturiana
Cranopsis_granulata
Crassispira_adamsi

OCO0OO0OO0ORPRORFRPOOO0OORFRPROO0OO0ODO0OO0OO0OORORPRPFPOPFPOOOO0OOORORPPOOODOO0OO0OO0OO0OO0OO0OFROOOOOOO

OO0OO0OO0OO0OO0OFrRPROOFRPROFRPOOORFPOOORPPFPORFRPORRPPORPRORPRRPPOOOOOORPROOOORPROROOOOO

[eNeoNeoloNoNoloNolNoNeoNol e leololoNoloNoNolNoNolNolNeoNolNoNeNe oo NeoloNolloNoNolNoNoNoNoNeoNeoNeNeNe o ool JlolNolNoNoNo}

POOOO0OO0OO00000D0D0D0O0ORFRPROO0OO0OO0OO0OFRPROOFRPOO0OO0OOORPRORPRPPOOOOOOFRPOOOORPROOOOOOO

P OOO0O0OO0O000O0ORPFPOOORPRPFPOODOODOOO0OO0OO0OO0O0000ORRPPFPOOOORORFRPROOOORPROOOOOOO

OCO0OO0OO0OO0ORRFPOPRPOOOORFRPROOO0OOOORPFPOOFRPROOOOFRPROORRPPFPOORPROORPFPOOOORPROOOOOOO

OO0 O0OO0OO0OFrRPROO0OO0D0DO0DO0DO0DO0DO0ODO0OO0OO0OO0OOFrRPROOFRPOO0OO0ODO0ODO0ODOORRPPOOOFRPOOPFRPOOORPFRPROOOOOOO

[eNeNeolNoNoNoloNolNoNoNoNeoNoNeololoNolNoNoNoloNololoNolNoNeNe oo NoloNolloNoNolNoNoNoNoNolNoNeNoNeNoNoNoNolNolNolNoNoNo)

POOOOORrRPROOO0OORPFPOORFRPROOOORPRPFPOOFPOOOOOOORPRPFPOOOOOOOPFRPOOOORrRROOROOOO

POOO0O0OO0OO000D0OO0ORrROO0O0DO0OO0O0O0OO0OROORRPRPFPOOOOORRPPOOOOOORPFRPROOORFRPROORORERLRO

OFrRPOO0OORRFPPFPOORFRPROOOO0OO0OO0OO0OO0OORRPRORPRRPRPPFRPORPRORFRPORPRRPPPPPOOORPRPFPOOORPROORLROOOR

[eNeNeoNolNoNoloNolNoNoNoNoNeNololoNolNoNoNoloNoloNoNolNoNoNeNeoNeNeoNoNoll el e NelNoNeoNol ool el e NeoNeoNeoNoNo N}

OO0 O0OO0OFRPRPFPOORFRPROODOO0ODO0OO0ODO0OO0OO0OO0OO0OO0OOFRPROFRPROOO0OO0OOORPROOORFRPROFRPRORPRRPPFPOOORPRORLROOOR

OO0 O0OO0DO0OO0O0DO00DO0DO0DO0DO0DO0DO0ODO0OO0OO0OO0OOFrPOO0OO0DO0DO0DO0DO0ODO0OOORrPPOOOOOOPRPROOOORPROOOOOOO

PRPRPPPOPFRPOOORFRPROOORFRPROORPFPORPRPOOOOOOOORPRORPRRPPOORPROOORPROOOORPRORERLRPLPLOOO



Crassispira_affinis
Crassispira_apicata
Crassispira_bandata
Crassispira_cubana
Crassispira_flavocincta
Crassispira_fuscescens
Crassispira_fuscocincta
Crassispira_guildingii
Crassispira_luctuosa
Crassispira_melonesiana
Crassispira_mennoi
Crassispira_monilis
Crassispira_nigrescens
Crassispira_pellisphocae
Crassispira_premorra
Crassispira_semigranosa
Crassispira_vexillum
Crassispira_zebroides
Cratena_piutaensis
Creedonia_succinea
Crepidula_aculeata
Crepidula_aeola
Crepidula_aplysioides
Crepidula_badisparsa
Crepidula_convexa
Crepidula_cymbaeformis
Crepidula_maculosa
Crepidula_navicula
Crepidula_plana
Crepidula_protea
Crepidula_riisei
Crepidula_ustulatulina
Creseis_acicula
Creseis_virgula
Crucibulum_auricula
Crucibulum_planum

Crucibulum_springvaleense

Crucibulum_striatum
Crucibulum_waltonense
Cryoturris_adamsii
Cryoturris_albida
Cryoturris_cerinella
Cryoturris_citronella
Cryoturris_edithae
Cryoturris_fargoi
Cryoturris_lavalleana
Cryoturris_quadrilineata
Cuthona_genovae
Cuthona_iris
Cuthona_perca
Cuthona_rubra
Cuthona_tina
Cuvierina_columnella
Cyclostrema_amabilis

PPRPOOO0OO0OO0OFRPROO0OO0ORFRPRO0OO0OO0OO0O0O0OO0ORRPFPOOOFRPROOOFRPROOORPROO0OO0OO0OOFRPROORFRPRORFRPOOORORLREPLOO

PPRPOOOO0OORPFPOOO0OO0ODO0OO0OO0OO0OO0OO0ORORPRORPRPPOOODOODOOO0OO0OO0OO0OO0OO0OO0ORPFPOOORPROOROOORO

[eNeNeolNolNoNoloNolNoNeNoNeoNeNeololoNoloNoNolNoNolNolNeoNolNeoNeNeNeoNeNeoloNolloNoNoNoNoNoNoNeoNeoNeNeNoNoNolNoNolNolNolNoNoNo}

OCORPRPPOOFRPPFPOOOORPRPFPOOOORPROOOOOFRPROOODODOOOORrRPROOO0OO0OO0OO0OFrRPOOOOORRLRPLOOOO

[eNeNeoNeoNeNoNoNeoNoNeNoNeoloNolNeoNoNoloNoNeoNoNeNoNoNeNoNeoloNoNeoNoNeNoNoNeNol e NeoNeo NN ieNeNeNoNeNo N e o Ne o Neo)

OCO0OO0OO0O0OO0OO0OFrROO0OO0OOFrROO0OO0OOORRPRPRPPOORPRORPRORFPROOOORFRPROOOOOORPROOOOOORORLROOO

OO0 O0OO0DO0OO0DO0DO0DO0DO0DO0ODO0DO0ODO0OORFRPROO0OO0ODO0DO0ODO0OO0OORFRPROPFRPOODODOOORFRPROOODOORFrRPROOODODOOOOOOOOO

[eNeNeolNoNoNoloNolNoNoNoNeoNoNeololoNolNoNoNoloNololoNolNoNeNe oo NoloNolloNoNolNoNoNoNoNolNoNeNoNeNoNoNoNolNolNolNoNoNo)

OCOPFrRPOORPPFPFPOOOOO0ODO0OO0OO0OO0OO0OO0OO0OO0OFRPROO0OO0OFRPROO0OORFRPROO0OO0OO0OO0OFRPROO0OO0ODO0OO0ODO0ODO0ODO0ODO0ODOOORrROOOOO

[eNeNeoNeoNeNoNol NelNeNoNeNol e NoNeNeNeol o NeNoNoNeoll oo Noll S =l-NeolecNoNoNoNoNoNol loNeoNeNoNeoNoN i oMo NoNo)

OO0 O0ORrROORRPFPOOOOORRFRPORPRPRPORFRPOOORPROOOOOOROOOO0OO0OO0O0OO0O00O0O0O0O0OO0ORrROO0OORO

[eNeNeoNolNoNoNoNolNoNoNoNoNeNololoNolNoNoNolloNololNoNolNoNoNe oo NeoloNolloNoNoNoNoNoNoNoNoNeNoNeoNoNoNol JlolNolNoNoNe)

OO0 O0OO0DO0OO0D0DO0DO0DO0ODO0OO0OO0OORRFRPFRPORPPFPOOORPRFPOFPOORPROOOOOOOOFRPROOOOOOOROOOOO

[eNeoNoNeoNoNeoNeol NeoloNeoNeoNoNeoNoNoNoNeNeol il il e NeNeNeNeoNe o Ne NoNeo NoNoNoNoNoNeoNoNeol i Neoll e Ne No e No o NoNoll o]

OFRPPFPOOO0OOFRPROORFRPROO0OO0OO0ODO0ODO0OO0OORPFPPRPOOORPRPFPOOOORPROOOOORPFPORPRPOOORPOOORRERREE



Cyclostrema_cancellatum
Cyclostrema_tortuganum
Cyclostremiscus_beauii
Cyclostremiscus_caraboboensis
Cyclostremiscus_cubanus
Cyclostremiscus_jeannae
Cyclostremiscus_pentagonus
Cyclostremiscus_schrammii
Cyerce_antillensis
Cyerce_cristallina
Cyerce_edmundsi
Cyerce_habanensis
Cylichna_auberi
Cylichna_krebsii
Cylindriscala_andrewsii
Cylindrobulla_beauii
Cylindrobulla_gigas
Cymakra_dubia
Cymatium_aquatile
Cymatium_cingulatum
Cymatium_comptum
Cymatium_cynocephalum
Cymatium_femorale
Cymatium_krebsii
Cymatium_labiosum
Cymatium_martinianum
Cymatium_muricinum
Cymatium_nicobaricum
Cymatium_occidentale
Cymatium_parthenopeum
Cymatium_raderi
Cymatium_rehderi
Cymatium_trigonum
Cymatium_vespaceum
Cymbovula_acicularis
Cymbulia_peronii
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Cyphoma_bartschi
Cyphoma_gibbosum
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Cyphoma_mcgintyi
Cyphoma_sedlaki
Cyphoma_signatum
Cypraecassis_testiculus
Cystiscus_jansseni
Dalium_solidum
Daphnella_delecta
Daphnella_eugrammata
Daphnella_hayesi
Daphnella_leucophlegma
Daphnella_lymneiformis
Daphnella_lyonsi
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Daphnella_reticulosa
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Daphnella_stegeri
Darbya_lira
Decipifus_kristenseni
Decipifus_sixaolus
Dendopoma_annulatus
Dendrodoris_krebsii
Dendrodoris_magagnai
Dendropoma_corrodens
Dendropoma_irregulare
Dentimargo_argonauta
Dentimargo_aureocinctus
Dentimargo_claroi
Dentimargo_cruzmoralai
Dentimargo_eburneolus
Dentimargo_hennequini
Dentimargo_kevini
Dentimargo_macnairi
Dentimargo_reductus
Dentimargo_sulcatus
Dentimargo_zaidettae
Dentistyla_asperrima
Dentistyla_sericifilum
Depressiscala_nautlae
Depressiscala_nitidella
Dermomurex_alabastrum
Dermomurex_antecessor
Dermomurex_elizabethae
Dermomurex_kaicherae
Dermomurex_oxum
Dermomurex_olssoni
Dermomurex_pauperculus
Dermomurex_sarasuae
Detracia_bullaoides
Detracia_clarki
Diacavolinia_longirostris
Diacria_danae
Diacria_quadridentata
Diacria_trispinosa
Diaphana_caribaea
Dibaphimitra_florida
Dillwynella_modesta
Diodora_aguayoi
Diodora_arcuata
Diodora_cayenensis
Diodora_dysoni
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Diodora_listeri
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Diodora_minuta
Diodora_sarasuae
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Diodora_tanneri
Diodora_variegata
Diodora_viridula
Diodora_wetmorei
Discodoris_evelinae
Discodoris_mortenseni
Discodoris_notha
Discodoris_phoca
Discopsis_omalos
Discotectonica_discus
Distorsio_clathrata
Distorsio_constricta
Distorsio_perdistorta
Dolabrifera_dolabrifera
Dolicholatirus_pauli
Dondice_occidentalis
Dondice_parguerensis
Doriopsilla_areolata_nigrolineata
Doriopsilla_pharpa
Doris_fretterae
Doris_ilo
Doris_verrucosa
Doto_awapa
Doto_cabecar
Doto_chica
Doto_curere
Doto_duao
Doto_escatllari
Doto_iugula
Doto_kekoldi
Doto_pita
Doto_proranao
Doto_pygmaea
Doto_sabuli
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Doto_varaderoensis
Douglassia_enae
Drillia_coccinata
Drillia_cydia
Drillia_euphanes
Drillia_havannensis
Drillia_oleacina
Drillia_pharcida
Drilliola_comatotropis
Eatonina_caribaea
Eatonina_laurensi
Eburna_glabrata
Eburna_lienardii
Echinolittorina_angustior
Echinolittorina_antoni
Echinolittorina_dilatata
Echinolittorina_glaucocincta
Echinolittorina_interrupta
Echinolittorina_meleagris
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Echinolittorina_mespillum
Echinolittorina_riisei
Echinolittorina_tuberculata
Echinolittorina_ziczac
Echinophoria_coronadoi
Egila_virginiae
Elachisina_floridana
Eldridgea_johnsoni
Elephantulum_cooperi
Elephantulum_insularum
Ellobium_dominicense
Ellobium_pellucens
Elysia_cornigera
Elysia_crispata
Elysia_eugeniae
Elysia_evelinae
Elysia_flava
Elysia_nisbeti
Elysia_ornata
Elysia_papillosa
Elysia_patina
Elysia_pratensis
Elysia_purchoni
Elysia_subornata
Elysia_timida
Elysia_tuca
Elysia_zuleicae
Emarginula_dentigera
Emarginula_phrixodes
Emarginula_pumila
Emarginula_sicula
Emarginula_tuberculosa
Enaeta_cylleneiformis
Enaeta_guildingii
Enaeta_reevei
Engina_turbinella
Engoniophos_unicinctus
Entemnotrochus_adansonianus
Eosipho_canetae
Episcynia_inornata
Epitonium_xenicima
Epitonium_albidum
Epitonium_angulatum
Epitonium_apiculatum
Epitonium_babylonium
Epitonium_candeanum
Epitonium_celesti
Epitonium_denticulatum
Epitonium_echinaticosta
Epitonium_eulitum
Epitonium_foliaceicosta
Epitonium_frielei
Epitonium_krebsii
Epitonium_lamellosum
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Epitonium_multistriatum
Epitonium_novangliae
Epitonium_occidentale
Epitonium_permodestum
Epitonium_phymanthi
Epitonium_pourtalesi
Epitonium_rupicola
Epitonium_sericifila
Epitonium_tiburonense
Epitonium_tollini
Epitonium_turritellula
Epitonium_unifasciatum
Epitonium_venosum
Epitonium_worsfoldi
Eratoidea_hematita
Eratoidea_margarita
Ercolania_cricetus
Ercolania_funerea
Ercolania_fuscata
Ercolania_selva
Erosaria_acicularis
Eualetes_tulipa
Eubela_limacina
Eubranchus_conicla
Eubranchus_convenientis
Eubranchus_leopoldoi
Euchelus_guttarosea
Euchelus_hummelincki
Eucyclotoma_stegeri
Eudolium_bairdii
Eudolium_crosseanum
Eugabrielona_sulicifera
Eulima_auricincta
Eulima_bifasciata
Eulima_bilineata
Eulima_fulvocincta
Eulima_fusus
Eulima_hemphilli
Eulima_onychina
Eulima_patula
Eulimastoma_canaliculatum
Eulimastoma_didymum
Eulimastoma_engonium
Eulimastoma_surinamense
Eulimella_simplex
Eulimostraca_subcarinata
Eulithidium_adamsi
Eulithidium_affine
Eulithidium_bellum
Eulithidium_tessellatum
Eulithidium_thalassicola
Eupleura_sulcidentata
Euspira_radiata
Eustrombus_gigas
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Eutriphora_bermudensis
Famelica_scipio
Fargoa_bushiana
Fasciolaria_hollisteri
Fasciolaria_hunteria
Fasciolaria_lilium
Fasciolaria_tephrina
Fasciolaria_tulipa
Fastigiella_carinata
Favartia_alveata
Favartia_cellulosa
Favartia_minirosea
Favartia_nucea
Favorinus_auritulus
Fedikovella_
Fedikovella_caymanensis
Fenimorea_augustae
Fenimorea_culexensis
Fenimorea_fucata
Fenimorea_halidorema
Fenimorea_janetae
Fenimorea_pagodula
Ficus_communis
Ficus_howelli
Ficus_lindae
Ficus_villai
Finella_adamsi
Finella_dubia
Finella_portoricana
Fissurella_angusta
Fissurella_barbadensis
Fissurella_barbouri
Fissurella_fascicularis
Fissurella_nimbosa
Fissurella_nodosa
Fissurella_punctata
Fissurella_rosea
Fissurella_subrostrata
Flabellina_engel
Flabellina_marcusorum
Folinia_bermudezi
Fossarus_ambiguus
Fossarus_bellus
Fossarus_compactus
Fossarus_fischeri
Fossarus_orbignyi
Fulgurofusus_xenismatis
Fulgurofusus_atlantis
Fulgurofusus_bartletti
Fulgurofusus_bermudenzi
Fulgurofusus_brayi
Furcilla_tica
Fusinus_ansatus
Fusinus_benjamini
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Gracilancilla_lindae
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Hesperisternia_karinae
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Leuconopsis_novimundi
Leucosyrinx_tenoceras
Leucosyrinx_verrillii
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Macromphalina_floridana
Macromphalina_garcesi
Macromphalina_harryleei
Macromphalina_jibacoa
Macromphalina_palmalitoris
Macromphalina_paradaxa
Macromphalina_robertsoni
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Manaria_fusiformis
Mancinella_deltoidea
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Melanella_gracilis
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Mitromica_foveata
Mitromica_williamsae
Mitromorpha_dormitor
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Natica_menkeana
Natica_perlineata
Natica_tedbayeri
Naticarius_canrena
Navanax_aenigmaticus
Navanax_orbygnianus
Nerita_fulgurans
Nerita_peloronta
Nerita_tessellata
Nerita_versicolor
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Oliva_scripta
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Pachybathron_cassidiforme

Pachybathron_cypraeoides
Pachybathron_kienerianum
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Pachybathron_olssoni
Pachybathron_tayrona
Pachystremiscus_ornatus
Palisa_kristenseni
Panamurex_carnicolor
Panamurex_eugeniae
Panamurex_velero
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Persicula_obesa
Persicula_porcellana
Persicula_pulcherrima
Persicula_weberi
Petalifera_petalifera
Petalifera_ramosa
Petaloconchus_erectus
Petaloconchus_floridanus
Petaloconchus_mcgintyi
Petaloconchus_nigricans
Petaloconchus_varians
Petitilla_crosseana
Phenacovolva_piragua
Phidiana_lynceus
Philine_alba
Philine_caballeri
Philine_infundibulum
Philine_sagra
Philinopsis_aeci
Phyllaplysia_engeli
Phyllidiella_molaensis
Phyllobranchillus_viridis
Phyllonotus_globosus
Phyllonotus_margaritensis
Phyllonotus_oculatus
Phyllonotus_pomum
Pilsbryspira_albocincta
Pilsbryspira_albomaculata
Pilsbryspira_flucki
Pilsbryspira_harfordiana
Pilsbryspira_jayana
Pilsbryspira_leucocyma
Pilsbryspira_nodata
Pilsbryspira_quadrifasciata
Pilsbryspira_zebroides
Pisania_pusio
Placida_kingstoni
Placida_verticilata
Planitrochus_disculus
Platycythara_elata
Platydoris_angustipes
Plesiocystiscus_alfiopivai
Plesiocystiscus_genecoani
Plesiocystiscus_larva
Plesiothyreus_hamillei
Plesiothyreus_rushii

Pleurobranchaea_inconspicua

Pleurobranchus_areolatus
Pleurobranchus_emys
Pleurobranchus_evelinae
Pleuromalaxis_balesi
Pleuromalaxis_pauli
Pleuroploca_gigantea
Pleurotomella_extensa
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Pleurotomella_tornata
Plicopurpura_patula
Plocamopherus_pilatecta
Poirieria_actinophora
Poirieria_atlantis
Poirieria_hystricina
Poirieria_stimpsoni
Polinices_fringilla
Polinices_hepaticus
Polinices_lacteus
Polinices_leptaleus
Polinices_nubilus
Polinices_porcellanus
Polinices_uberinus
Polycera_hedgpethi
Polycera_herthae
Polycera_manzanilloensis
Polycera_odhneri
Polycera_rycia
Polycerella_emertoni
Polygireulima_amblytera
Polystira_albida
Polystira_barretti
Polystira_florencae
Polystira_gruneri
Polystira_jelskii
Polystira_lindae
Polystira_tellea
Polystira_vibex
Propilidium_reticulatum
Propustularia_surinamensis
Protatlanta_souleyeti
Prunum_albertoangelai
Prunum_albertoi
Prunum_amabile
Prunum_annulatum
Prunum_antillarum
Prunum_apicinum
Prunum_batabanoensis
Prunum_bellulum
Prunum_bellum
Prunum_cahuitaense
Prunum_carneum
Prunum_cassis
Prunum_chumoi
Prunum_circumvittatum
Prunum_cubanum
Prunum_enriquevidali
Prunum_evelynae
Prunum_guttatum
Prunum_holandae
Prunum_hondurasense
Prunum_labiatum
Prunum_labrosum
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Prunum_leonardhilli
Prunum_magnificum
Prunum_marginatum
Prunum_niciezai
Prunum_nivosum
Prunum_pellucidum
Prunum_pinerum
Prunum_poulosi
Prunum_pruinosum
Prunum_prunum
Prunum_pulchrum
Prunum_pulidoi
Prunum_quinteroi
Prunum_roosevelti
Prunum_roscidum
Prunum_rostratum
Prunum_smalli
Prunum_storeria
Prunum_torticulum
Prunum_watsoni
Pseudocyphoma_aureocinctum
Pseudocyphoma_gibsonsmithorum
Pseudocyphoma_intermedium
Pseudocyphoma_lindae
Pseudorotella_carinicallus
Pseudorotella_cocolitoris
Pseudorotella_goniogyrus
Pseudorotella_incerta
Pseudorotella_parvicallum
Pseudoscilla_babylonia
Pseudosimnia_vanhyningi
Pseudostomatella_coccinea
Pseudostomatella_erythrocoma
Pseudotorinia_architae
Pseudotorinia_retifera
Psilaxis_krebsii
Pterotrachea_acculeata
Pterotyphis_pinnatus
Pterotyphis_triangularis
Pterynotus_xenos
Pterynotus_ariomus
Pterynotus_havanensis
Pterynotus_phaneus
Pterynotus_radwini
Pugilina_morio
Pugnus_serrei
Puncturella_agger
Puncturella_antillana
Puncturella_asturiana
Puncturella_billsae
Puncturella_borroi
Puncturella_circularis
Puncturella_grnulata
Puncturella_pauper
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Puncturella_sportella
Puncturella_vetula
Puperita_pupa
Pusiolina_veldhoveni
Pusula_bermontiana
Pusula_labiosa
Pusula_maltbiana
Pusula_pediculus
Pygmaepteris_rauli
Pygmaepterys_germainae
Pygmaepterys_juanitae
Pygmaepterys_lourdesae
Pyramidella_candida
Pyramidella_crenulata
Pyramidella_dolabrata
Pyramidella_subdolabrata
Pyramidella_suturalis
Pyramidelloides_carinatus
Pyramidelloides_multicostatus
Pyramidelloides_triliratus
Pyrgocythara_albovittata
Pyrgocythara_brevis
Pyrgocythara_cinctella
Pyrgocythara_crassicostata
Pyrgocythara_densestriata
Pyrgocythara_emeryi
Pyrgocythara_filosa
Pyrgocythara_plicosa
Pyrgocythara_vicina
Pyrgophorus_coronatus
Pyrgophorus_parvulus
Pyrgospira_candace
Pyrgospira_ostrearum
Pyrgospira_tampaensis
Pyrunculus_caelatus
Ranella_olearius
Recluzia_rollandiana
Retilaskeya_bicolor
Retilaskeya_emersoni
Retusa_domita
Retusa_frielei
Retusa_omphalis
Retusa_sulcata
Reynellona_semisculpta
Rhombinella_laevigata
Rictaxis_punctostriatus
Rimosodaphnella_morra
Rimula_aequisculpta
Rimula_frenulata
Rimula_pycnonema
Ringicula_semistriata
Risbecia_nyalya
Risomurex_caribbaeus
Risomurex_deformis
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Risomurex_gilbertharrisi
Risomurex_roseus
Risomurex_withrowi
Rissoella_ameliae
Rissoella_belkisae
Rissoella_caribaea
Rissoella_dianae
Rissoella_elsae
Rissoella_florae
Rissoella_galba
Rissoella_gandocaensis
Rissoella_taniae
Rissoella_zaidae
Rissoina_angeli
Rissoina_cancellata
Rissoina_decussata
Rissoina_dyscrita
Rissoina_elegantissima
Rissoina_fenestrata
Rissoina_hummelincki
Rissoina_labrosa
Rissoina_mottezi
Rissoina_multicostata
Rissoina_princeps
Rissoina_privati
Rissoina_redferni
Rissoina_sagraiana
Rissoina_striatocostata
Rissoina_striosa
Rissoina_vanderspoeli
Rissopsetia_hummelincki
Roxania_bathimophila
Rubellatoma_rubella
Runcina_divae
Runcina_prasina
Sabinella_troglodytes
Sansonia_tuberculata
Sayella_fusca
Scalenostoma_inmaculata
Scalenostoma_subulatum
Scaphander_darius
Scaphander_nobilis
Scaphander_punctostriatus
Scaphander_watsoni
Scaphela_atlantis
Scaphela_cuba
Scaphela_florida
Scaphela_gouldiana
Scaphella_bermudenzi
Scaphella_contoyensis
Scaphella_evelina
Scaphella_macginnorum
Scaphella_neptunia
Scaphella_robusta
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Schwartziella_bouryi
Schwartziella_bryerea
Schwartziella_catesbyana
Schwartziella_chesnelii
Schwartziella_fischeri
Schwartziella_minor
Schwartziella_vanpeli

Schwarziella_abacocubensis

Scissurella_garciai
Sconsia_alexarthuri
Sconsia_lindae
Sconsia_nephele
Sconsia_striata
Scyllaea_pelagica
Seguenzia_hapala
Seila_adamsii
Semicassis_cicatricosa
Semicassis_granulata
Serpulorbis_decussatus
Serpulorbis_riisei
Sigatica_semisulcata
Similiphora_intermedia
Simnialena_uniplicata
Simulamerelina_caribaea
Simulamerelina_didyma
Sinezona_confusa
Sinezona_garciai
Sinezona_redferni
Sinezona_tabulata
Sinum_maculatum
Sinum_perspectivum
Siphonaria_alternata
Siphonaria_pectinata
Siphonium_nebulosum
Siphonochelus_bullisi
Siphonochelus_longicornis
Siphonochelus_radwini
Siphonochelus_riosi
Siphonochelus_tityrus
Siratus_articulatus
Siratus_beauii
Siratus_bessei
Siratus_cailleti
Siratus_ciboney
Siratus_colellai
Siratus_consuela
Siratus_formosus
Siratus_guionneti
Siratus_hennequini
Siratus_perelegans
Siratus_thompsoni
Smaragdia_viridis
Solariella_actinophora
Solariella_aegles
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Solariella_caralhoi
Solariella_cristata
Solariella_lacunella
Solariella_lubrica
Solariella_multirestis
Solariella_periscopia
Solariella_pourtalesi
Solariella_quadricincta
Solariella_scabriscula
Solariorbis_bartschi
Solariorbis_blakei
Solariorbis_contractus
Solariorbis_corylus
Solariorbis_decipiens
Solariorbis_funiculus
Solariorbis_guianensis
Solariorbis_hondurasensis
Solariorbis_infracarinatus
Solariorbis_multistriatus
Solariorbis_petitii
Solariorbis_schumoi
Solariorbis_semipunctus
Solariorbis_terminalis
Spirolaxis_centrifuga
Spirolaxis_clenchi
Spirotropis_lithocolleta
Splendrillia_biconica
Splendrillia_carolinae
Splendrillia_coccinata
Splendrillia_fucata
Splendrillia_halidorema
Splendrillia_lissotropis
Splendrillia_moseri
Splendrillia_tantula
Splendrillia_woodringi
Spurilla_napolitana
Spurilla_neapolitana
Steironepion_dubia
Steironepion_maculatum
Steironepion_minor
Steironepion_moniliferum
Steironepion_pygmaeum
Stellatoma_stellata
Stenodrillia_gundlachi
Stephopoma_myrakeenae
Sthenorytis_pernobilis
Stigmaulax_cancellatus
Stigmaulax_cayennensis
Stigmaulax_sulcatus
Stosicia_aberrans
Stosicia_fernandzgarcesi
Stosicia_houbricki
Stramonita_haemastoma
Stramonita_rustica
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Strictispira_drangai
Strictispira_paxillus
Strictispira_quadrifasciata
Strictispira_redferni
Strictispira_solida
Strobiligera_inflata
Strombina_francesae
Strombina_pumilio
Strombus_alatus
Strombus_pugilis
Styliola_subula
Stylocheilus_longicauda
Stylocheilus_striatus
Subcancilla_candida
Subcancilla_leonardhilli
Subcancilla_rhadina
Supplanaxis_nucleus
Suturoglypta_albella

Suturoglypta_hotessieriana

Suturoglypta_iontha
Suturoglypta_pretrii
Synaptocochlea_picta
Syntomodrillia_janetae
Talparia_cinerea
Tambja_oliva
Taringa_telopia
Taringa_tritorquis
Texadina_sphinctostoma
Tectarius_antonii
Tectonatica_pusilla
Tectura_antillarum
Tectura_tenera
Tegula_excavata
Tegula_fasciata
Tegula_gruneri
Tegula_hotessieriana
Tegula_lividomaculata
Tegula_puntagordana
Tegula_viridula
Teinostoma_biscaynense
Teinostoma_carinata
Teinostoma_ciskae
Teinostoma_clavium
Teinostoma_cocolittoris
Teinostoma_cryptospira
Teinostoma_diaphana
Teinostoma_lerema
Teinostoma_megastoma
Teinostoma_obtectum
Teinostoma_parvicallum
Teinostoma_proboscidea
Teinostoma_semistriata
Teinostoma_solida
Teinostoma_striata
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Tenagodus_modestus
Tenagodus_squamatus
Tenaturris_actinocycla
Tenaturris_bartletti
Tenaturris_decora
Tenaturris_dubia
Tenaturris_dysoni
Tenaturris_inepta
Tenaturris_multilineata
Tenaturris_trilineata
Teralatirus_cayohuesonicus
Teralatirus_ernesti
Teralatirus_funebris
Teramachia_meekiana
Teramachia_mirabilis
Terebra_acrior
Terebra_alba
Terebra_angelli
Terebra_benthalis
Terebra_concava
Terebra_dislocata
Terebra_evelynae
Terebra_floridana
Terebra_glossema
Terebra_juanica
Terebra_limatula
Terebra_nassula
Terebra_petiveriana
Terebra_protexta
Terebra_quadrispiralis
Terebra_taurina
Terebra_weisbordi
Thaisella_coronata
Thaisella_trinitatensis
Thatcherina_diazi
Thelecythara_floridana
Thesbia_dyscrita
Theta_chariessa
Thordisa_diuda
Thordisa_lurca
Thuridilla_mazda
Thuridilla_picta
Ticocystiscus_iberia
Tomura_xenoskeneoides
Tomura_bicaudata
Tonna_galea
Tonna_maculosa
Tonna_pennata
Torcula_bayeri
Torcula_exoleta
Tornatina_decurrens
Trachypollia_nodulosa
Trachypollia_sclera
Trachypollia_turricula
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Tralia_ovula
Trichotropis_migrans
Tricornis_raninus
Tridachia_crispata
Trigonostoma_rugosum
Trigonostoma_tenerum
Trimusculus_carinatus
Trimusculus_goesi
Triphora_calva
Triphora_colon
Triphora_cylindrella
Triphora_dealbata
Triphora_exigua
Triphora_ellyae
Triphora_elvirae
Triphora_ibex
Triphora_longissima
Triphora_nanum
Triphora_orteai
Triphora_osclausum
Triphora_triserialis
Triptychus_niveus
Tritonia_bayeri
Tritonia_hammerorum
Tritonidoxa_wellsi
Tritoniopsis_frydis
Tritonoharpa_bayeri
Tritonoharpa_cubapatriae
Tritonoharpa_lanceolata
Trochostilifer_eucidaricola
Trophon_lacunellus
Truncadaphne_chrysoleuca
Truncaria_lindae
Truncatella_caribaeensis
Truncatella_pulchella
Truncatella_scalaris
Turbinella_angulata
Turbinella_wheeleri
Turbo_cailletii
Turbo_canaliculatus
Turbo_castanea
Turbo_haraldi
Turbonilla_(Odostomella)
Turbonilla_abrupta
Turbonilla_alfredi
Turbonilla_arnoldoi
Turbonilla_belotheca
Turbonilla_coomansi
Turbonilla_curta
Turbonilla_dalli
Turbonilla_exilis
Turbonilla_elegans
Turbonilla_erythrosclera
Turbonilla_haycocki
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Turbonilla_hemphilli
Turbonilla_insularis
Turbonilla_interrupta
Turbonilla_krebsii
Turbonilla_krumpermani
Turbonilla_levis
Turbonilla_lillybeckae
Turbonilla_minor
Turbonilla_modesta
Turbonilla_multicostata
Turbonilla_nivea
Turbonilla_obeliscus
Turbonilla_ornata
Turbonilla_palmerae
Turbonilla_peilei
Turbonilla_penistoni
Turbonilla_pilsbryi
Turbonilla_portoricana
Turbonilla_pulchella
Turbonilla_puncta
Turbonilla_pupoides
Turbonilla_pyrrha
Turbonilla_reticulata
Turbonilla_rixtae
Turbonilla_riisei
Turbonilla_stimpsoni
Turbonilla_substriata
Turbonilla_textilis
Turbonilla_turris
Turbonilla_unilirata
Turbonilla_verkruezeni
Turrancilla_williamsoni
Turritella_acropora
Turritella_marianopsis
Turritella_paraguanensis
Turritella_variegata
Typhinellus_sowerbii
Typhis_expansus
Typhis_jardinreinensis
Tyrinna_evelinae
Umbraculum_umbraculum
Vanikoro_striatus
Vanikoro_sulcata
Varicopeza_cristallina
Vasum_capitellum
Vasum_globulus
Vasum_latiriforme
Vasum_muricatum
Vexillum_albocinctum
Vexillum_arestum
Vexillum_catenatum
Vexillum_cubanum
Vexillum_dermestinum
Vexillum_exiguum
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Vexillum_epiphaneum
Vexillum_gemmatum
Vexillum_hendersoni
Vexillum_histrio
Vexillum_laterculatum
Vexillum_leonardhilli
Vexillum_lindae
Vexillum_moniliferum
Vexillum_puella
Vexillum_pulchellum
Vexillum_styria
Vexillum_sykesi
Vexillum_trophonium
Vexillum_variatum
Vexillum_venustum
Vexillum_wandoense
Vermicularia_cf_knorrii
Vermicularia_fargoi
Vermicularia_spirata
Vexillum_josefinae
Viridrillia_cervina
Vitreobalcis_nutans
Vitreolina_arcuata
Vitreolina_bermudezi
Vitreolina_conica
Vitreolina_zugnigae
Vitricythara_auberiana
Vitricythara_metria
Vitricythara_trilineata
Vitrinella_anneliesae
Vitrinella_anomala
Vitrinella_calliglypta
Vitrinella_carinata
Vitrinella_cupidinensis
Vitrinella_cyclostomoides
Vitrinella_diaphana
Vitrinella_elegans
Vitrinella_filifera
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Vitrinella_thomasi
Vitrinella_tryoni
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Voluta_morrisoni
Voluta_musica
Voluta_polypleura
Voluta_virescens
Volutifusus_piraticus
Volutifusus_torrei
Volutomitra_erebus
Volutomitra_persephone
Volvarina_abbreviata
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Volvarina_affinis
Volvarina_albolineata
Volvarina_alcoladoi
Volvarina_ardovinii
Volvarina_avena
Volvarina_avenacea
Volvarina_baenai
Volvarina_banesensis
Volvarina_bayeri
Volvarina_bessei
Volvarina_betyae
Volvarina_borroi
Volvarina_cachoi
Volvarina_carmelae
Volvarina_ceciliae
Volvarina_criolla
Volvarina_dalli
Volvarina_dulcemariae
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Volvarina_ficoi
Volvarina_floresensis
Volvarina_fusca
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Volvarina_gracilis
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Volvarina_habanera
Volvarina_helenae
Volvarina_hennequini
Volvarina_ibarrae
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Volvarina_jaguanensis
Volvarina_juanjoi
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Volvarina_maya
Volvarina_mexicana
Volvarina_monicae
Volvarina_noeli
Volvarina_nympha
Volvarina_pauli
Volvarina_pepefragai
Volvarina_socoae
Volvarina_sofiae
Volvarina_splendida
Volvarina_subtriplicata
Volvarina_taeniata
Volvarina_torticula
Volvarina_veraguasensis
Volvarina_vistamarina
Volvarina_vokesi
Volvarina_yolandae
Volvatella_bermudae
Volvulella_minuta
Volvulella_paupercula
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Volvulella_persimilis
Volvulella_recta
Volvulella_texasiana
Williamia_krebsii
Xeidora_neritica
Xenophora_conchyliophora
Zafrona_idalina
Zafrona_lindae
Zafrona_pulchella
Zebina_browniana
Zebina_gabbii
Zebina_laevigata
Zebina_unamae
Zebina_vitrea
Zebina_vitrinella
Zeidora_bigelowi
Zeidora_milerai
Abra_aequalis
Abra_lioica
Abra_longicallis
Adrana_egregia
Adrana_elizabethae
Adrana_gloriosa
Adrana_ludmillae
Adrana_patagonica
Adrana_scaphoides
Adrana_tellinoides
Aequipecten_acanthodes
Americardia_guppyi
Americardia_media
Amusium_laurenti
Amusium_papyraceum
Amygdalum_dendriticum
Amygdalum_papyrium
Amygdalum_politum
Amygdalum_sagittatum
Anadara_baughmani
Anadara_chemnitzii
Anadara_floridana
Anadara_notabilis
Anadara_ovalis
Anadara_transversa
Anatina_anatina
Angulus_coloratus
Angulus_diantha
Angulus_euvitrea
Angulus_merus
Angulus_sybariticus
Angulus_tampaensis
Angulus_texanus
Angulus_versicolor
Anodontia_alba
Anodontia_philippiana
Anodontia_schrammi
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Anomalocardia_auberiana
Anomalocardia_brasiliana
Anomalocardia_membranula
Anomia_ephippium
Anomia_simplex
Arca_imbricata
Arca_zebra
Arcinella_arcinella
Arcinella_cornuta
Arcopagia_fausta
Arcopsis_adamsi
Arcopsis_solida
Argopecten_gibbus

Argopecten_irradians_amplicostatus

Argopecten_lineolaris
Argopecten_noronhensis
Argopecten_nucleus
Argyrodonax_haycocki
Asaphis_deflorata
Astarte_globula
Astarte_nana
Astarte_smithii
Atrina_rigida
Atrina_seminuda
Atrina_serrata
Axinactis_americana
Axinactis_decussata
Bankia_campanellata
Bankia_carinata
Bankia_cieba
Bankia_destructa
Bankia_fimbriatula
Bankia_gouldi
Barbatia_cancellaria
Barbatia_candida
Barbatia_domingensis
Barbatia_tenera
Barnea_truncata
Basiliomya_goreaui
Basterotia_elliptica
Basterotia_pustula
Basterotia_quadrata
Bathyarca_glomerula
Bathyarca_orbiculata
Bentharca_asperula
Bentharca_sagrinata
Botula_fusca
Brachidontes_domingensis
Brachiodontes_exustus
Brachiodontes_modiolus
Bractechlamys_antillarum
Callista_eucymata
Callista_maculata
Calyptogena_ponderosa
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Cardiomya_alternata
Cardiomya_claviculata
Cardiomya_ornatissima
Cardiomya_saba
Cardiomya_striata
Carditamera_floridana
Carditamera_gracilis
Carditopsis_bernardi
Carditopsis_smithii
Caribachlamys_imbricata
Caribachlamys_ornata
Caribachlamys_pellucens
Caribachlamys_sentis
Caryocorbula_caribaea
Caryocorbula_chittyana
Caryocorbula_contracta
Caryocorbula_dietziana
Cavilinga_blanda
Chama_congregata
Chama_florida
Chama_inezae
Chama_lactuca
Chama_macerophylla
Chama_radians
Chama_sarda
Chama_sinuosa
Chione_cancellata
Chione_elevata
Chione_minor
Chlamys_leucophaeus
Chlamys_munda
Chlamys_muscosa
Choristodon_robustus
Circomphalus_strigillinus
Codakia_cubana
Codakia_orbicularis
Codakia_pectinella
Codakia_portoricana
Conchocele_bisecta
Condylonucula_cynthiae
Condylonucula_maya
Cooperella_atlantica
Coralliophaga_coralliophaga
Cosa_caribbaea
Crassinella_lata
Crassinella_lunulata
Crassinella_martinicensis
Crassostrea_rhizophorae
Crassostrea_virginica
Cratis_pentodon
Crenella_abbotti
Crenella_divaricata
Crenella_gemma
Crenella_glandula(Totten
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Cryptopecten_phrygium
Cryptostrea_permollis
Ctena_orbiculata
Ctena_pectinella
Ctenoides_mitis
Ctenoides_obliquus
Cucullaearca_candida
Cumingia_coarctata
Cumingia_tellinoides
Cuspidaria_costellata
Cuspidaria_jeffreysi
Cuspidaria_obesa
Cuspidaria_rostrata
Cyathodonta_cruziana
Cyathodonta_magnifica
Cyathodonta_rugosa
Cyathodonta_semirugosa
Cyclinella_tenuis
Cyclopecten_culebrensis
Cyclopecten_nanus
Cyclopecten_simplex
Cyclopecten_thalassinus
Cymatioa_bibsae
Cymatoica_orientalis
Dacrydium_vitreum
Dendostrea_frons
Dimya_argentea
Dimya_tigrina
Dimyella_starcki
Dinocardium_robustum

Diplodonta_candeana(Orbigny

Diplodonta_notata
Diplodonta_nucleiformims
Diplodonta_pilula
Diplodonta_punctata
Diplodonta_semiaspera
Diplodonta_subglobosa
Diplothyra_smithi
Divalinga_weberi
Divaricella_dentata
Divaricella_quadrisulcata
Donax_cf_vagus
Donax_denticulatus
Donax_striatus
Donax_texasianus
Donax_vellicatus
Dosinia_concentrica
Dosinia_discus
Dosinia_elegans
Ectenagena_maodioliforma
Ennucula_aegeensis
Ennucula_dalmasi
Entodesma_beana
Ervilia_concentrica
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Ervilia_nitens
Ervilia_subcancellata
Erycina_emmonsi
Erycina_periscopiana
Euciroa_elegantissima
Eucrassatella_antillarum
Eucrassatella_speciosa
Eurytellina_alternata
Eurytellina_angulosa
Eurytellina_guildingii
Eurytellina_lineata
Eurytellina_nitens
Eurytellina_trinitatis
Eurytellina_vespuciana
Euvola_amusoides
Euvola_chazaliei
Euvola_marensis
Euvola_raveneli
Euvola_ziczac
Gari_circe
Gastrochaena_hians
Gastrochaena_ovata
Gemma_gemma
Geukensia_demissa
Geukensia_granosissima
Glans_dominguensis
Glossocardia_agassizii
Glovivenus_rugatina
Glycymeris_aequilatera
Glycymeris_castaneus
Glycymeris_oculata
Glycymeris_pectinata
Glycymeris_undata
Gouldia_cerina
Gouldia_insularis
Gregariella_chenui
Gregariella_coralliophaga
Haliris_fischeriana
Here_sombrerensis
Heterodonax_bimaculatus
Hiatella_arctica
Hyotissa_hyotis
Iphigenia_brasiliensis
Ischadium_recurvum
Isognomon_alatus
Isognomon_bicolor
Isognomon_radiatus
Isognomon_vulselloides
Juliacorbula_aequivalvis
Laciolina_magna
Laevicardium_laevigatum
Laevicardium_mortoni
Laevicardium_pictum
Laevicardium_serratum
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Laevicardium_sybariticum

Laevichlamys_multisquamata

Lasaea_adansoni
Ledella_solidula
Ledella_sublaevis
Leporimetis_intastriata
Lepton_lepidum
Leptopecten_bavayi
Lima_albicoma
Lima_caribaea
Lima_colombiana
Lima_floridana
Lima_lima
Lima_locklini
Lima_scabra
Lima_tetrica
Limaria_pellucida
Limatula_hendersoni
Limatula_setifera
Limatula_subauriculata
Limea_bronniana
Limopsis_antillensis
Limopsis_aurita
Limopsis_minuta
Limopsis_paucidentata
Limopsis_sulcata
Lindapecten_exasperatus
Lioberus_castaneus
Lirophora_latilirata
Lirophora_paphia
Lirophora_riomaturensis
Lithophaga_antillarum
Lithophaga_aristata
Lithophaga_bisulcata
Lithophaga_nigra
Lucina_belizana
Lucina_ephraimi
Lucina_hendersoni
Lucina_katherinepalmerae
Lucina_keenae
Lucina_muricata
Lucina_pectinata
Lucina_pensylvanica
Lucina_radians
Lucina_trisulcata
Lucinisca_nassula
Lucinoma_filosa
Lunarca_ovalis
Lyonsia_hyalina_floridana
Macoma_brasiliana
Macoma_brevifrons
Macoma_cerina
Macoma_cleryana
Macoma_constricta
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Macoma_pseudomera
Macoma_tageliformis
Macoma_tenta
Macrocallista_maculata
Macrocallista_nimbosa
Mactra_fragilis
Mactra_inceri
Mactra_miskito
Mactra_petitii
Mactra_surinamensis
Mactrellona_alata
Mactrellona_iheringi
Malleus_candeanus
Martesia_cuneiformis
Martesia_fragilis
Martesia_striata
Mercenaria_campechiensis
Merisca_aequistriata
Merisca_cristallina
Merisca_juttingae
Merisca_martinicensis
Modiolus_americanus
Modiolus_squamosus
Montacuta_cruzensis
Mulinia_cleryana
Mulinia_lateralis
Musculus_lateralis
Myonera_lamellifera
Myrtea_compressa
Myrtea_pristiphora
Myrtea_sagrinata
Myrteopsis_lens
Mysella_planulata
Mytilopsis_sallei
Neilo_dilata
Neilonella_corpulenta
Nemocardium_peramabile
Nemocardium_tinctum
Neolepton_faberi
Neolepton_peetersae
Neophysema_phenax
Nodipecten_nodosus
Noetia_bisulcata
Noetia_lindae
Noetia_ponderosa
Nototeredo_knoxi
Nucula_calcicola
Nucula_callicredemna
Nucula_crenulata
Nucula_semiornata
Nucula_venezuelana
Nuculana_acuta
Nuculana_carpenteri
Nuculana_cestrota
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Nuculana_concentrica
Nuculana_karlmartini
Nuculana_marella
Nuculana_messanensis
Nuculana_platessa
Nuculana_solidifacta
Nuculana_verrilliana
Nuculana_vitrea
Ostrea_equestris
Ostrea_libella
Ostrea_lixula
Palliolum_reticulum
Palliolum_strigillatum
Pandora_bushiana
Papyridea_semisulcata
Papyridea_soleniformis
Parahyotissa_mcgintyi
Parastarte_triquetra
Parvamussium_obliquum
Parvilucina_amianta
Parvilucina_clenchi
Parvilucina_costata
Parvilucina_crenella
Parvilucina_multilineata
Periglypta_listeri
Periploma_coquettae
Periploma_coseli
Periploma_margaritacea

Periploma_sanctamarthaense

Perna_perna
Perna_viridis
Petricola_inversa
Petricola_lapicida
Petricola_pholadiformis
Phacoides_pectinatus
Philobrya_inconspicua
Phlyctiderma_puncturella
Phlyctiderma_soror
Pholadomya_candida
Pholas_campechiensis
Phyllodina_persica
Pinctada_imbricata
Pinctada_longisquamosa
Pinna_carnea
Pinna_rudis
Pitar_albidus
Pitar_arestus
Pitar_circinatus
Pitar_dione
Pitar_fulminatus
Pitar_simpsoni
Planktomya_henseni
Plectodon_granulatus
Pleurolucina_leucocyma
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Pleuromeris_micella
Pleuromeris_tridentata
Plicatula_gibbosa
Plicatula_miskito
Pododesmus_foliatus
Pododesmus_rudis
Polymesoda_maritima
Polymesoda_salmacida
Polymesoda_triangula
Poromya_albida
Poromya_elongata
Poromya_granulata
Poromya_rostrata
Poromya_tornata
Propeamusium_cancellatum
Propeamussium_dalli
Propeamussium_pourtalesianum
Propeamussium_sayanum
Protothaca_granulata
Protothaca_pectorina
Psammotreta_intastriata
Pseudochama_radians
Pseudohinnites_adamsi
Pteria_colymbus
Pteria_hirundo
Puberella_intapurpurea
Pythinella_cuneata
Raeta_plicatella
Rupellaria_typica
Sanguinolaria_cruenta
Sanguinolaria_sanguinolenta
Saxicavella_sagrinata
Scapharca_axelolssoni
Scapharca_brasiliana
Scapharca_crassissima
Scintilla_eburnea
Scissula_candeana
Scissula_consobrina
Scissula_sandix
Scissula_similis
Semele_bellastriata
Semele_nuculoides
Semele_proficua
Semele_purpurascens
Solecurtus_comingianus
Solemya_caribbaea
Solemya_occidentalis
Solen_obliquus
Solen_rosewateri
Solen_tairona
Spathochlamys_benedicti
Spengleria_rostrata
Sphenia_antillensis
Sphenia_fragilis
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Spondylus_americanus
Spondylus_gussonii
Spondylus_ictericus
Strigilla_carnaria
Strigilla_gabbi
Strigilla_mirabilis
Strigilla_pisiformis
Strigilla_producta
Strigilla_pseudocarnaria
Syncyclonema_sigsbeei
Tagelus_divisus
Tagelus_plebeius
Tellina_candeana
Tellina_exerythra
Tellina_gouldii
Tellina_laevigata
Tellina_paramera
Tellina_probrina
Tellina_punicea
Tellina_radiata
Tellina_tirata
Tellinella_listeri
Teredo_navalis
Teredo_portoricensis
Teredora_malleolus
Teredothyra_dominicensis
Teskeyostrea_weberi
Thracia_distorta
Thyasira_bisecta
Thyasira_conia
Thyasira_ovoidea
Thyasira_trisinuata
Timoclea_pygmaea
Timothymus_rehderi
Tindaria_amabilis
Tindaria_corpulenta
Tindaria_cytherea
Tindaria_smithii
Tivela_abaconis
Tivela_geijskesi
Tivela_mactroides
Trachycardium_egmontianum
Trachycardium_isocardia
Trachycardium_magnum
Trachycardium_muricatum
Transenella_culebrana
Transenella_stimpsoni
Transennella_conradina
Transennella_cubaniana
Trigoniocardia_antillarum
Trigoniocardia_guppyi
Trigonulina_ornata
Varicorbula_disparilis
Varicorbula_krebsiana
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Varicorbula_operculata
Venericardia_wendellwoodringi
Ventricolaria_listeroides
Ventricolaria_rigida
Verticordia_acuticostata
Vesicomya_caribaea
Vesicomya_cordata
Vesicomya_pilula
Vesicomya_venusta
Vesicomya_vesica
Yoldia_crosbyana
Yoldia_liorhina
Yoldia_myalis
Yoldiella_hebes

PORORRPOOORREROLR

OFRPO0OO0OO0OO0OFrRPROO0OOFROOO

[eNeNeoNoNoNolNoNoNoNoNolNoNoeNel

[eNeNeoNoNoNoNoNoNoN il e Ne N

[eNeNoNoNeoNoNoNoNoNoNoNeNoNo)

[eNeNoNoNeoNoNoNoNoNoNoN i Ne)

[eNeNeooNoNoNoNoNoNoNoNoNoeNeol

[eNeNeooNoNolNoNoNoNoNoNoNoeNeol

[eNeNeoNoNoNoNoNoNoNol ool

[eNeNoNeoNeoNoNoNoNoNoNoNeNoNo)

OO0OO0OROORRRRRLRRLROR

[eNeNeoNoNoNoNoNoNoNol oo Nl

[eNeNeoNoNeNolNoNoNoNol i il

[eNeNeoNoNoNolNoNolNoNoNoNoNeNol

OPrRPO0OO0OO0OO0OPFrRPROO0OORFrR,OOO



	Miloslavich et al 2010.pdf
	Table S1 Caribbean marine biodiversity Milos et al.pdf
	Table S2. Caribbean Symbiodinuim clades Milos et al.pdf
	Table S3 Caribbean Porifera Milos et al.pdf
	Table S4 Caribbean Scleractinia Milos et al.pdf
	Table S5 Caribbean polychaeta Milos et al.pdf
	Table S6 Caribbean Mollusca Milos et al.pdf

