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Review

The conservation status of West Indian palms (Arecaceae)

Scott Zona, Raul Verdecia, Angela Leiva Sanchez, Carl E. Lewis and Mike Maunder

Abstract The conservation status of 134 species, sub-
species and varieties of West Indian palms (Arecaceae)
is assessed and reviewed, based on field studies and
current literature. We find that 90% of the palm taxa of
the West Indies are endemic. Using the IUCN Red List
categories one species is categorized as Extinct, 11 taxa
as Critically Endangered, 19 as Endangered, and 21 as
Vulnerable. Fifty-seven taxa are classified as Least
Concern. Twenty-five taxa are Data Deficient, an indica-
tion that additional field studies are urgently needed.
The 11 Critically Endangered taxa warrant immediate
conservation action; some are currently the subject of

ex situ and in situ conservation projects in the region’s
botanical gardens. We recommend that preliminary
conservation assessments be made of the 25 Data
Deficient taxa so that conservation measures can be
implemented for those facing imminent threats.
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Introduction

The islands of the West Indies (the Caribbean Islands
sensu Smith et al., 2004), comprising the Greater and
Lesser Antilles, along with the Bahamas Archipelago,
the Turks and Caicos Islands, and Cayman Islands, are
recognized as a hotspot of biological diversity with
>50% endemism in the flora (Biodiversity Hotspots,
2004; Smith et al., 2004). Palms (family Arecaceae or
Palmae) are among some of the most conspicuous plants
in the region. In terms of ecosystem function, palms are
keystone species (Terbough, 1986); moreover, palms are
some of the most economically important wild plants,
providing extractable resources (fibre, wood, sugar/
alcohol, and animal feed) for people in the region (Read,
1988; Horst, 1997). Palms are also an important part of
every tourist’s image of a tropical vacation paradise.
There are 21 genera of palms in the West Indies. Of
these, Zombia, Hemithrinax and Calyptronoma are endemic.
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Recent phylogenetic work has changed the status of one
genus formerly regarded as endemic: Gastrococos is now
shown to be part of the widespread genus Acrocomia
(Gunn, 2004). Taking these changes into consideration,
endemism at the generic level is 14%. Several other
genera, such as Pseudophoenix, Roystonea, Acoelorraphe
and Thrinax, are near-endemics to the West Indies, also
occurring in southern Florida, the Yucatdn Peninsula,
the Atlantic coast of Central America, or the northern
coast of South America. The remaining genera are
shared with North, Central or South America. The West
Indian endemic palm genera have few species, a pattern
consistent with most endemic seed plant genera in the
region (Francisco-Ortega et al., unpubl. data). There are
134 taxa of palms in the West Indies. A few, such as
Acrocomia aculeata, Desmoncus polyacanthos and Sabal
palmetto, are widespread, with ranges extending well
beyond the West Indian region. Most species, however,
are endemic or near-endemic (reaching continental
coasts). We recognize 118 taxa as strictly endemic to
the West Indies.

The status of West Indian palms has been assessed
before, either globally or by country. The first regional
assessment was that of Dransfield et al. (1988), based on
data amassed in the IUCN Threatened Plants Unit
database. At that time the taxonomy of several West
Indian genera was poorly understood. Consequently,
many of the taxa in Dransfield et al. (1988) are no longer
recognized, and the names on that list are difficult to
reconcile with those on current floristic lists. The second
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conservation assessment was Johnson & the IUCN/SSC
Palm Specialist Group (1996), a global assessment that
listed only those palms thought to be highly threatened;
it did not assign a conservation assessment to other
species. More recently, several publications have
addressed the conservation status of palms within
a particular geopolitical region (Henderson et al., 1990;
Moya & Leiva, 2000; Zona et al., 2003; Berzain et al., 2005;
Galeano & Bernal, 2005).

Threats to native palms in the West Indies include land
clearing for agriculture and construction, overexploita-
tion for timber, thatch or other products, anthropogenic
fires, habitat degradation, livestock, competition from
introduced exotic plants, and introduced pathogens and
pests. Of these, land clearing poses the greatest threat.
Assessing the conservation status of palms in the West
Indies is a critical first step in prioritizing conservation
resources and activities. The need for an up to date,
complete global assessment of the West Indian palms
was the impetus for this paper.

Methods

The islands included in this assessment are the Bahamas
Archipelago (including the Turks & Caicos Islands),
Cayman Islands, Cuba, Hispaniola, Jamaica, the Lesser
Antilles, and Puerto Rico and the Virgin Islands (Fig. 1).
We have used the taxonomy of the World Checklist of
Palms (Govaerts & Dransfield, 2005), along with the
genera recognized by Dransfield et al. (2005), as these
are the most up to date and are widely regarded as the
arbiter of palm taxonomy. We included only those
palms believed to be native to the region; introduced
or naturalized species were excluded. We also consid-
ered one taxon, Zombia antillarum var. gonzalezii of
the Dominican Republic, that was not included in
Govaerts & Dransfield (2005) either as a recognized
taxon or synonym. We believe that, until its taxonomic
status can be resolved, this taxon should not be
excluded from assessment. One taxon listed by Govaerts
& Dransfield (2005), Copernicia x escarzana, was not
included in our assessment, as we believe it to be
synonymous with C. x burretiana. Copernicia yarey var.
robusta was treated as a synonym of C. yarey by Govaerts
& Dransfield (2005) but we recognize and evaluate it as
a distinct variety.

We used the IUCN Red List Categories and Criteria
version 3.1 (IUCN, 2001, 2006) to assess the conservation
status of each taxon. Our sources of data are published
accounts of the palm flora, along with personal obser-
vations made during field work since 1985. Field work
in Cuba was by RV and ALS; field work elsewhere in the
West Indies was by the remaining authors.
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Results

Our Red List assessments for each taxon are presented
in the Appendix with, for comparison, the Red List
assessments of Dransfield et al. (1988), Johnson & the
TUCN/SSC Palm Specialist Group (1996), and the cur-
rent global Red List status (IUCN, 2006). The number of
taxa in each Red List category by island or island group
and overall, summarized from our assessments in the
Appendix, and also the number of taxa and endemic
taxa by island or island group, are presented in Table 1.
The 134 taxa are not uniformly distributed throughout
the region. Of the 11 taxa that we assess as Critically
Endangered nine occur in Cuba, which also has the
greatest number of palm species, and two in Haiti. There
are 118 (88%) taxa strictly endemic to the West Indies.
One hundred and nineteen taxa (89%) occur in only one
of the island areas considered in this assessment but of
these, six (or 4% of the total West Indian taxa) also occur
in areas outside the West Indies. A significant propor-
tion of the remaining 113 island taxa are probably point
endemics, i.e. with a restricted geographic range. The
exact number of point endemics cannot be determined
without further taxonomic study.

Discussion
Extinct and Critically Endangered species

Only one West Indian palm, Roystonea stellata, is catego-
rized as Extinct. This palm was endemic to the Meseta
de Maisi, in extreme eastern Guantanamo Province,
Cuba. It was described from a single specimen by
Brother Ledn in 1943 but repeated exploration for the
palm has failed to relocate it (Zona, 1991). In September
2005 RV searched for this palm and distributed photo-
graphs among many local people of the characteristic
fruits of R. stellata but without success. R. stellata is not
known to be in cultivation.

Attalea crassispatha is endemic to Haiti, where <30 adult
palms persist in severely degraded habitats (Henderson
et al, 1990, Timyan & Reep, 1994). These palms are
occasionally felled, and children eat the immature seeds.
Seedlings are over-browsed by livestock. Conservation
measures, including ex situ cultivation in Haiti and other
countries, and livestock exclosures around mature palms,
have been initiated (Timyan & Reep, 1994), but long-term
success cannot yet be evaluated.

Pseudophoenix lediniana is endemic to a limited area in
Departement de 1'Ouest, Haiti, where <50 adults sur-
vive (Henderson et al., 1990; Zona, 2002). The site is
traditionally respected by the local people but lacks any
legal protection. The palm fruits are gathered for animal
feed (Read, 1968), and therefore the species’ long-term
viability is in doubt. The species is, however, widely
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Fig. 1 The West Indies, showing the islands and island groups included in this conservation assessment of the palms.

cultivated in botanical gardens, where the potential for
ex situ conservation exists.

Coccothrinax crinita ssp. crinita is endemic to western
Cuba. Moya & Leiva (2000) reported that only one pop-
ulation of 60 individuals was known in the wild. More
recently, the population was found to comprise c. 1,000
individuals (Rodriguez Alvarez, pers. comm.). The pres-
ent threats to Coccothrinax crinita ssp. crinita include
habitat degradation by fire and grazing. Overexploitation

for broom and brush manufacture in the past, when the
palm was abundant, contributed to the species’ decline.
The palm is grown in an ex situ collection at the National
Botanic Garden, Havana, Cuba, which has an project to
reintroduce c. 1,000 young plants to the natural popula-
tion using plants grown from seeds collected in situ.
Copernicia fallensis faces a high level of exploitation for
fibres (R. Verdecia, pers. obs.). The exploitation is not
believed to be sustainable, although the staff of Las

Table 1 The number (with % in parentheses for totals) of West Indian palm taxa (see Appendix) in each IUCN Red List category (IUCN,
2001) by island or island group (Fig. 1), and overall, and also the total number of taxa and endemic taxa.

Red List category’

Total no.  No. of endemic

Island/island group EX EW CR EN A48} NT LC DD of taxa taxa
Bahamas Archipelago 6 2 8

Cayman Islands 1 1 2 1
Cuba 1 9 16 17 39 1 93 83
Hispaniola 2 2 4 15 8 31 18
Jamaica 10 1 11 8
Lesser Antilles 1 9 2 12 1
Puerto Rico & Virgin Islands 9 1 10 0
Total’ 1(<1%) 0 11 (8%) 19 (14%) 21 (16%) 0 57 (42%) 25 (19%) 134 113

1EX, Extinct; EW, Extinct in the Wild; CR, Critically Endangered; EN, Endangered; VU, Vulnerable; NT, Near Threatened; LC, Least Concern;

DD, Data Deficient

’Individual columns cannot be summed to arrive at the total as the range of some species includes more than one island or island group.
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Tunas Botanic Garden, Cuba, have begun a programme
of education and awareness for local authorities and
people living within the range of the species.

The remaining Critically Endangered taxa are known
from only a few populations with limited extent of
occurrence. These taxa may be regarded as point
endemics. For example, Coccothrinax borhidiana is known
only from a 1 km strip of coastal limestone scrub near
Matanzas, Cuba (Moya & Leiva, 2000). The precarious-
ness of this population cannot be understated, as the area
around the population is being disturbed and developed.
The newly established botanic garden of Matanzas Uni-
versity is committed to the in situ and ex situ conservation
of this species.

Endangered and Vulnerable species

Three of the 19 taxa that we categorize as Endangered,
Gaussia spirituana, Reinhardtia paiewonskiana and Roystonea
violacea, are believed to have population sizes of
<250 adult palms and are therefore categorized using
criterion D (IUCN, 2001). However, these species occur
in areas not immediately threatened by agriculture,
exploitation or forest clearing. The remaining species
are categorized as Endangered because they exist in
no more than five locations (criterion B2a) and their
habitats are being degraded by human activities (B2b iii).
Reinhardtia paiewonskiana is of particular concern because
it is the only West Indian member of a genus that is
otherwise confined to Mexico and Central America,
and it is not yet known to be in ex situ collections. A
new locality for Gaussia spirituana has been reported in
Ciego de Avila province of Cuba, and ex situ cultivation
of the species is underway at the Sancti Spiritus Botanic
Garden of Cuba (Rodriguez Fernandez, pers. comm.)

The 21 taxa categorized as Vulnerable mostly have
small populations estimated to be <1,000 mature adults
(criterion D1), or the area of occupancy is <20 km? and
subject to human disturbance or natural stochastic
events (D2). In some cases, the population size may be
as large as 10,000 adults but a 10% decline in the
population is estimated within the next decade (C1)
because the palms are harvested for sweet sap or the
young leaves for making brooms. The Vulnerable
Copernicia gigas, one of the largest palms of the genus,
is managed and conserved in the protected area of Delta
del Cauto, Cuba, where this palm is the principal
nesting site of several bird species.

Least Concern and Data Deficient species

The 57 taxa categorized as Least Concern (i.e. not on the
Red List) are generally widespread species with large
populations, often found on many islands of the West
Indies. Taxa that have smaller extents of occurrence are
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those found in montane areas that are unlikely to be
disturbed by forest clearing for agriculture, residential
or commercial development, or other human activities.
The 25 Data Deficient taxa are species whose ranges,
numbers and conservation status are currently un-
known. These taxa should be given high priority for
more detailed field work and subsequent conservation
assessments.

Taxonomic problems and conservation

One of the greatest impediments to conservation assess-
ments and action for West Indian palms is the taxonomic
confusion surrounding certain species, a problem that is
not unique to West Indian species. Because palms are
large and require specialized collection techniques they
are often under-represented in herbaria and have not
been as thoroughly studied as most temperate zone
plant species. The confused state of the taxonomy of the
genera Coccothrinax and Copernicia is one reason why
many of their species are assessed as Data Deficient.

Taxonomy potentially affects species’ conservation
status (Agapow et al., 2004). Consolidating several taxa
into one, widespread taxon (‘lumping’) causes the
recognition of larger areas of occupancy, more popula-
tions, and a greater number of adults, thus diminishing
the conservation concern. Conversely, giving taxonomic
recognition to subpopulations (‘splitting”) magnifies the
conservation concern (Nixon & Wheeler, 1990; Agapow
et al., 2004; Herbert et al., 2004; Bernal & Galeano, 2006).
Ideally, taxonomic studies based on adequate sampling
and explicit methods should precede any conservation
assessment.

There are several examples from West Indian palms in
which taxonomy has had a profound impact on conser-
vation status. Calyptronoma rivalis was previously be-
lieved to be endemic to Puerto Rico, where it was
threatened. Zona (1995) revised the genus and recog-
nized that C. rivalis also occurs throughout much of
Hispaniola; hence, the global threat to C. rivalis is
diminished. Similarly, several species and infraspecific
taxa in Pseudophoenix were recently combined into
a widespread and somewhat variable Pseudophoenix
sargentii (Zona, 2002), thus accounting for the reduced
level of global concern in the present assessment. Prior
to this the population of P. sargentii on Navassa Island
was given varietal status. If this variety were still
recognized it would be one of the most Critically
Endangered palms in the region as only one individual
remains (Zona, 2002).

Molecular diversity below the species level has not
been assessed for any of the West Indian palms. Such
studies, particularly of wide-ranging, common, and
somewhat variable palm species are urgently needed.
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For example, Prestoea acuminata var. montana, Acrocomia
aculeata, Sabal palmetto, P. sargentii and Acoelorraphe
wrightii are sufficiently variable to suggest that molecu-
lar studies, coupled with detailed ecological and mor-
phological studies, may reveal patterns of variation that
correspond to species boundaries. There is already
molecular evidence from a low-copy nuclear gene that
at least two taxa should be recognized within the
widespread and variable Acrocomia aculeata (Gunn,
2004). Morphological and ecological observations of
Aiphanes minima on the island of Dominica suggest
that two taxa are present (A. James, K. Laugengayer &
S. Zona, pers. obs.).

The problem of hybrids

Among West Indian palms the genus Copernicia is
believed unique for its propensity to form fertile hybrids
in the wild. The complex pattern of morphological
variation, particularly the morphological intermediates
that are found where two Copernicia species co-occur
(Dahlgren & Glassman, 1963; Moya & Mayotte, 1996),
strongly suggests hybridization. However, none of the
putative natural hybrid populations have been analysed
at the genetic level, and hybrid origin has not been
unequivocally demonstrated.

The question of whether hybrids should be conserved
is controversial (Allendorf et al., 2001; Maunder et al.,
2004). We believe that the putative hybrids of Copernicia
species in Cuba are valuable to the ecosystems in which
they occur for the same reason that non-hybrid palms
are important (keystone species, indicators of habitat
quality, and usefulness to people). Therefore we evalu-
ated the putative hybrid taxa and found them to be
either Critically Endangered or Endangered. Hence
there is urgency to our call for conservation and genetic
studies of these putative hybrids.

Conclusions

There is an urgent need to conserve the palm flora of the
West Indies, which is under threat from habitat disap-
pearance and degradation. Remarkably, only one spe-
cies, Roystonea stellata, is believed to be extinct. The
greatest hindrance to conservation assessments is the
inadequate state of knowledge for several palm genera,
notably Acrocomia, Aiphanes, Coccothrinax and Copernicia.
Taxonomic studies that include extensive field work,
descriptions, keys and range maps are urgently needed
so that species boundaries, areas of occupation and
extents of occurrence can be established. Sustainable
use and protection policies require adequate conserva-
tion data, which in turn require a good taxonomic base.
However, until these taxonomic studies can be com-

pleted we recommend that preliminary conservation
assessments be made and that disputed taxa or popula-
tions be given conservation consideration.

Regional botanical gardens are playing a significant
role in managing and monitoring in situ populations of
threatened West Indian palms, in collaboration with
government agencies, NGOs, and local conservation
initiatives. There is scope for conservation support from
regional botanical gardens (Maunder et al., 2001). At
present ex situ collections of several threatened palms
are maintained in the National Botanic Garden (Havana,
Cuba), Fairchild Tropical Botanic Garden (Florida, USA),
Montgomery Botanical Center (Florida, USA) and Las
Tunas Botanic Garden (Las Tunas, Cuba), among others.
However, this ex situ institutional support will only be
successful if matched by a commitment to secure viable
wild populations through habitat conservation and,
where appropriate, the application of recovery manage-
ment to wild populations (Maschinski & Duquesnel,
2007).
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