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Seasonally dry tropical forests of the Greater Antilles yield a new
species of the Caribbean clade of Castela, Castela plenaensis
(Simaroubaceae), an endemic to the southern slopes of the Sierra de
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Lucas C. Majure'® - Teodoro Clase?

Received: 23 December 2023 / Revised: 8 July 2024 / Accepted: 9 October 2024 / Published online: 25 November 2024

© The New York Botanical Garden 2024

Abstract

Recent collections in the seasonally dry tropical forests of Hispaniola have uncovered a new species of the American clade
Castela, described here as Castela plenaensis, endemic to the eastern side of the western extension of the Sierra de Bahoruco
in the Dominican Republic just south of the geological formation, Hoyo del Pelempito. Castela plenaensis forms part of the
diverse, Greater Antillean Caribbean clade, the most species-rich group among all Castela, and is sister to another recently
described Hispaniolan endemic, C. senticosa. We provide a description and illustration of the new species and place it phy-
logenetically, using morphologic and molecular data. We also provide an identification key to the three species of Castela
on Hispaniola and a distribution map of these species. Also, we lectotypify Castela depressa, the type species of the genus,
as well as C. erecta. The description of yet another species of Castela from Hispaniola further highlights the importance of
the understudied, but yet biodiverse, seasonally dry tropical forests of the Greater Antilles.
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Introduction

The genus Castela comprises roughly 16 species that are
restricted to dry zones across the Americas, from the south-
ern South American Chaco of Argentina, Bolivia, Brazil,
Paraguay and Uruguay, to the Chihuahuan and Sonoran
deserts. It also occurs in seasonally dry tropical forests
(SDTF) of the Greater and Lesser Antilles, Mexico, and
northern South America, as far south as northern Peru
(Cronquist, 1944; Majure et al., 2021a; Pirani et al., 2021).
The Greater Antilles are a hotspot of diversity of the clade,
with ca. 8—10 species from two subclades represented there,
the Depressa and Caribbean clades (Majure et al., 2021a,
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2021d). Cuba is the most species-rich part of the distribution
of the genus in the Greater Antilles, with five species recog-
nized (Noa-Monz6n, 2022), while Jamaica and Puerto Rico
house only one species each (Majure et al., 2021d). Cron-
quist (1944, 1945) and Liogier (1985) recognized only one
species from the island of Hispaniola, C. depressa Turpin,
the type species of the genus (Turpin, 1806). Majure et al.
(2021a) recently described C. senticosa Majure & Clase
from the Sierra Martin Garcia, Dominican Republic and
Mole St. Nicolas, Haiti, and showed that C. depressa and
C. senticosa belonged to two different clades, the Carib-
bean and Depressa clades, respectively (Majure et al., 2021a,
2021d).

More recently, herbarium studies and fieldwork on the
southern slopes of the Sierra de Bahoruco surrounding the
Hoyo del Pelempito have revealed yet another species for
the island from the Caribbean clade, C. plenaensis sp. nov.,
described here. We place this species phylogenetically using
plastome data, provide an illustration and photographic
plate, a distribution map, and an identification key to all
three species of Castela on Hispaniola. Castela depressa
and C. erecta are lectotypified.
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Materials & Methods

Specimens from the following herbaria were consulted for
ongoing systematic studies in the genus Castela (ASU,
FLAS, JBSD, NY, SRSU, US). Material of the new species
was uncovered while revising the collection at the herbar-
ium of the Jardin Botanico Nacional “Dr. Rafael M. Mos-
coso” (JBSD), and a subsequent field survey was under-
taken in May 2021 to search for populations in the Sierra
de Bahoruco at Loma la Plena, near the town of Maniel
Viejo. Fieldwork revealed material in bud of the new spe-
cies. However, one week later, W. Miniyeti discovered a
larger population with fruiting material. Another survey
of that population one year later in April 2022 by Miniyeti
revealed flowering and fruiting (immature) material of the

new species (Figs. 1-2). Measurements of the new species
of Castela followed the methods of Majure et al. (2021a),
and material from the type specimen, as well as that of
Miniyeti s.n. were used for illustration.

We extracted DNA from leaves of Clase 6245 using a
modified CTAB extraction protocol as in Majure et al.
(2021a). Whole genomic DNAs were sent to Rapid
Genomics for library preparation and sequencing on the
Illumina HiSeq X platform using pair-end reads (150 bp).
Raw reads were then assembled using reference mapping
based on the Ailanthus altissima (Mill.) Swingle chloro-
plast genome (Saina et al., 2018), following the methods
of Majure et al. (2021a). Briefly, after reference mapping
the entire chloroplast genome, one of the inverted repeats
(IRb) was removed before alignment to the Majure et al.

Fig. 1. Castela plenaensis. A erect, shrubby habit with pendent branches of C. plenaensis in seasonally dry tropical forest habitat over limestone,
B shiny, adaxial leaf surfaces and simple thorns, C. abaxial leaf surfaces showing sparse indumentum leaving the epidermis visible and showing
brachidodromous venation, D-E showing axillary inflorescences (buds of staminate flowers), F-G scythe-shaped fruit of C. plenaensis (dorsal
vs. ventral surfaces). A—C from Majure 8716 and D-G from Miniyeti s.n. All photos taken by L.C. Majure.

@ Springer



2024]

MAJURE AND CLASE: NEW SPECIES OF CASTELA 383

Fig. 2. Illustration of Castela plenaensis. A Habit showing simple
thorns and pubescent stems, B. leaf adaxial surface showing brachi-
dodromous venation, C leaf abaxial surface showing indumentum
and revolute leaf margins, D scythe-shaped fruit showing stipitate
base, E staminate flower showing abaxially pubescent petals, and F
stamen showing pubescent filaments and thecae. A-D from the type
specimen (Clase et al. 6245), and E-F from Miniyeti s.n.

(2021a) dataset. We aligned the sequence of the new species
using MAFFT (Katoh & Standley, 2016) with sequences for
all species of Castela so far generated based on a reduced

dataset (reduced from 30 to 16 terminals) derived from
Majure et al. (2021a). We then carried out a maximum like-
lihood analysis with RAXML (Stamatakis, 2014) using the
GTR + gamma model of molecular evolution in Geneious
(Biomatters, Inc.), undertaking 1000 rapid bootstrap pseu-
doreplicates. Our plastome dataset and tree are available on
Figshare (https://doi.org/10.6084/m9.figshare.24843588).
The raw data for Castela plenaensis are deposited on Gen-
Bank (PRINA750771) (Fig. 2).

Results

The new species, Castela plenaensis, was resolved as sister to
the recently described C. senticosa (Fig. 3). Both species share
the same hair type of unicellular, translucent hairs that although
dense, do not completely cover the abaxial leaf and stem epi-
dermis (a character differing from the more distantly related
Depressa clade, which has appressed, dense gray to white hairs
that completely obscure the abaxial leaf and stem epidermis;
Majure et al., 2021d). Both C. plenaensis and C. senticosa also
have large fruit, which is a common feature in the Caribbean
clade, and which also differs from the members of the Depressa
clade, which have smaller fruit (see description and key).

Castela plenaensis differs dramatically from C. senticosa
by the simple thorns and persistent leaves, as compared to
the multibranched (compound) thorns and ephemeral leaves
of C. senticosa. Castela senticosa also produces small, scale-
like leaves on the highly modified, multibranched thorny
stems, while these are absent in C. plenaensis. Castela senti-
cosa has orange-red fruit. Based on the few specimens seen,
C. plenaensis has pinkish-red fruit. Both species have white
flowers, a likely synapormorphy for this clade of two known
species (see Majure et al., 2021a, 2021d), and asymmetri-
cal and slightly laterally flattened, scythe-shaped fruit with
a moderately elongate stipe. Thus, both morphologic and
phylogenetic data clearly place the new species in the Car-
ibbean clade (Figs. 1-3) and provide evidence for its sister
relationship with C. senticosa.

Key to the species of Castela on Hispaniola

1. Erect shrubs with highly ramified thorns............cccccecuenene.
1. Sprawling to erect shrubs, thorns unramified (simple)........

................................................................................ C. senticosa.
............................................................................................... 2.

2. Leaves obscurely veined, abaxial surface covered in dense indumentum of appressed, white hairs obscuring epider-

mis; fruit small, 7—=10 X 4.8—6 MM......cccoevuvereeereieeeeeeeeeennnn.

............................................................................... C. depressa.

2. Leaves clearly pinnately veined, abaxial surface covered in indumentum of erect to ascending, translucent hairs, not

obscuring epidermis; fruit larger, 13—15 X 9-10 mm..........

.............................................................................. C. plenaensis.
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Fig. 3. Phylogeny including the new species, C. plenaensis, showing sister relationship to the Hispaniolan endemic C. senticosa, both of which
are part of the Greater Antillean Caribbean clade. Note that material previously referred to as C. jacquiniifolia Ekman ex Urb. in Majure et al.
(2021a) based on Clemente 4301 is referrable to the recently described species, C. manitzii A.Noa (Noa-Monzén, 2022). Boostrap values are
given above branches, and collector names and numbers are given after species names.

Taxonomic Treatment

Castela plenaensis Majure & Clase, sp. nov. TYPE: La
Espafola. Repiblica Dominicana. Prov. Bahoruco.
Loma la Plena, en el firme, yendo hacia El Sabinal,
zona limitrofe entre las Provincias de Barahona y Ped-
ernales, UTM 240054 E, 1995693 N (18.03418°N,
-71.45536°W), 1038 m, 4 ago 2010, T. Clase et al.
6245 (holotype: JBSD!, isotype: FLAS!).

Diagnosis. Differing from the sister and phenetically
similar species, Castela senticosa, by the simple vs. rami-
fied thorns, persistent vs. ephemeral leaves, and the absence
of scale-like leaves in C. plenaensis (vs. present in C.
senticosa).

@ Springer

Description. Erect shrub to 0.6 m tall, with pendent
branches; stems with simple (unramified) thorns 3.5-9 mm
long, stems pubescent with ascending to spreading, uni-
seriate, translucent hairs; leaves nearly sessile, petioles
0.6-1 mm long, blades 7-17 X 4-7 mm, ovate to ellip-
tic, bases rounded, apices acute, broadly acute to rarely
emarginate, with a mucronate apex and conspicuous, bro-
chidodromous secondary veins, adaxial surface lustrous,
sparsely pubescent with uniseriate, ascending to spread-
ing translucent hairs, abaxial surface densely pubescent
with uniseriate, ascending to spreading, translucent hairs,
leaves mostly appressed to the upper surface of the stem
and apparently maintained on the plant for long durations
(i.e., not ephemeral), scale-like leaves absent; flowers
(staminate) in axillary, cymose clusters; staminate flow-
ers: pedicels 1.5-2.6 mm, sepals 4-5, 1.1-1.2 X 0.8—1 mm,
ovate, green, covered with erect to ascending, translucent,
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Fig.4. Map of the distribution of Castela plenaensis (square), C. senticosa (circles) and C. depressa (stars) on Hispaniola. Points for C.

depressa and C. senticosa are based on Majure et al. (2021d).

uniseriate hairs, hair apices with a black gland; petals
4-5, white, ovate to elliptic, slightly keeled or rounded
abaxially 2.5-5.3 x 1.4-3 mm, bases unguiculate or merely
acute, apices rounded, often hooded, glabrous or with a
few uniseriate, erect, translucent hairs along abaxial sur-
face; stamens 8-10, filaments densely, long pubescent,
1.3-2.1 mm long, anthers 1.9-2.3 X 0.8-0.9 mm, sagittate
at the base, apices acute to slightly rounded, with occa-
sional translucent, uniseriate hairs on the thecae; carpellate
flowers unknown; fruit drupes, 13—15 X 9-10 mm, scythe-
shaped, pinkish-red, with a stipe-like base, endocarp sur-
face smooth.

Additional Specimens Examined. DOMINICAN REPUBLIC. Prov.
Bahoruco L.omalaPlena, en el firme, en ruta hacia El Sabinal, ca. 14 km al
noroeste de Maniel Viejo (Jorgillo), 18.03588°N, -71.45277°0, 975 m, 24
mayo 2021, Majure 8716 (FLAS, HAJB, JBSD, NY). Loma la Plena, en el
firme, en ruta hacia El Sabinal, ca. 14 km al noroeste de Maniel Viejo (Jor-
gillo), 13 abril 2022, Miniyeti s.n. (FLAS, JBSD). Note: Miniyeti s.n. pos-
sesses both carpellate (fruit) and staminate (flowers) reproductive organs.

Etymology. The specific epithet “plenaensis” refers to
the type locality, Loma la Plena of the eastern flank of the
western portion of the Sierra de Bahoruco, just south of
Hoyo del Pelempito.

Phenology. This species is known from only three col-
lections. It was collected in fruit August 2010 (type cited
above) and in bud in May 2021 (Majure 8716, cited in Addi-
tional Specimens Examined), then fertile once again with
both flowers and immature fruits in April 2022 (Miniyeti
s.n.). Mature fruit were also seen and photographed by W.
Miniyeti in the latter part of May 2021 from a nearby popu-
lation with dozens of individuals.

Distribution & Habitat. Castela plenaensis is
endemic to the SDTF between the western and eastern

high elevation forests of the Sierra de Bahoruco in the
Dominican Republic, just south of the Hoyo del Pelem-
pito (Fig. 4). It is the only species of Castela known from
the “South Island” of Hispaniola, which represents a bio-
geographic region frequently differing in species compo-
sition from the “North Island” of Hispaniola (Schwartz,
1980; Judd, 2007; Majure et al., 2016, 2021b; Landestoy
et al., 2018; Nieto-Blazquez et al., 2021; Vifiola-Lépez &
Almonte, 2022).

Castela plenaensis occurs in SDTF over dogtooth lime-
stone and has been collected with the following associ-
ates: Agave antillarum Descourt., Amyris elemifera L.,
Arcoa gonavensis Urb., Bursera simaruba (L.) Sarg.,
Celtis trinervia Lam., Chrysophyllum oliviforme L., Clusia
rosea Jacq., Colubrina elliptica (Sw.) Brizicky, Eugenia
foetida Pers., E. linearis (Rich. Ex O.Berg, Ficus trigo-
nata L., Gouania lupuloides Urb., Hybanthus havanensis
Jacq., Krugiodendron ferreum (Vahl) Urb., Melinis repens
(Willd.) Zizka, Opuntia taylorii Britton & Rose, Pilosocer-
eus polygonus (Lam.) Byles & G.D.Rowley, Senna atoma-
ria (L.) H.S.Irwin & Barneby, Sideroxylon foetidissimum
Jacq., Tillandsia usneoides (L.) L., and Zanthoxylum nashii
P.Wilson.

Species Concept

Populations of Castela plenaensis are disjunct from those of
C. senticosa, and thus, could be considered reproductively
isolated from that species, therefore upholding a biological
species concept (Mayr, 2000). Morphologically C. plena-
ensis is divergent from its sister taxon, C. senticosa, thus
conforming to phenetic and diagnosable species concepts
(Wheeler & Platnick, 2000; Judd, 2007).
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Lectotypifications

Castela depressa Turpin, Annales du Muséum d’histoire
Naturelle 7: 79. 1806. TYPE: Lile de Saint-Domingue,
entre Mont-Christ et Saint-Yague, 1805, M. Turpin s.n.
(Lectotype designated here: P, P00679098, online
image!).

Turpin did not expressly state the repository for the type
of C. depressa. The specimen donated to Jussieu’s herbarium
by Turpin in 1805, which was then donated to P by Jussieu’s
children in 1857 (according to labels on the type specimen),
clearly was intended to be the type of the species.

Castela erecta Turpin, Annales du Muséum d’histoire
Naturelle 7: 80. 1806. TYPE: Antigua, Richard s.n.
(not found). Lectotype designated here: Illustration of
the type specimen in Turpin (1806), plate 5, figure B,
b, 1-4 (in Figure 5 of this present paper), as no speci-
mens of C. erecta collected by Richard from Antigua
have been found. The illustration clearly shows the
vegetative and floral features of this species, which
reliably distinguish it from close relatives.

Discussion

The discovery of yet another species of the genus Castela
on the island of Hispaniola suggests that the SDTF com-
munities on the island are still in need of floristic and
systematic work to fully understand the biodiversity of
the region (Majure et al., 2021b, 2021c, 2021d). Ongo-
ing threats from charcoal production, overharvesting of
selected tree and shrub species, and deforestation for agri-
culture in the SDTF of Hispaniola make it all the more
important for concerted efforts to better understand the
biodiversity of these diverse forests in a biodiversity hot-
spot (Myers et al., 2000; Acevedo-Rodriguez & Strong,
2008). Forests near the type locality of C. plenaensis are
currently being cut for small-scale agriculture, and this
activity could pose a threat to the apparently small popula-
tions of the species in the area.

The disjunct distributions of both C. depressa and C. sen-
ticosa are intriguing. Castela senticosa occurs in the Sierra
Martin Garcia and northwestern Haiti near Mole St. Nicolas.

@ Springer

Castela depressa occurs in northern Dominican Republic in
the Monte Cristi region, as well as around the Sierra Mar-
tin Garcia and south of Azua along the southern coast of
the North Island (Fig. 4). Both of these species are “North
Island” endemics in contrast to C. plenaensis, which is
restricted to the “South Island”, based on the few collections
known for the species. The more widespread, but disjunct,
distributions of C. depressa and C. senticosa may be real, or
they could also represent a lack of collections across SDTF
over the island. This is especially concerning for Haiti, where
precious few modern plant collections have been made, and
collections are most notably lacking in SDTF. However, pre-
sumed bird dispersal of Castela could account for the dis-
junct distributions of these species. Regardless, species of
Castela on Hispaniola are overall greatly restricted in popu-
lation sizes and distributions, a similar pattern to that seen
across Cuba (Noa-Monzén, 2022).

The Hoyo del Pelempito, a large geological depression,
and adjacent areas may act as a significant barrier to veg-
etation between the eastern and western cloud forests of the
range, as well as to the north and south of the Sierra de
Bahoruco. In Miconia (Melastomataceae), sister species or
close relatives are often found on either side of the depres-
sion in higher elevation cloud forest of western and eastern
ranges of the Sierra de Bahoruco (e.g., Majure et al., 2018),
potentially providing evidence for the influence of this geo-
logical structure acting as a barrier to gene flow. Phyloge-
ographic analyses within species or close relatives would
greatly inform this biogeographic hypothesis. The genus
Leptocereus (Cactaceae) shows a pattern between the north-
ern and southern slopes of the Sierra de Bahoruco, where
the closely related species L. demissus Areces to the south
and L. velozianus Clase, Encarnacion, Peguero & Majure to
the north are found on either side of the sierra (Majure et al.,
2021c; Encarnacidn et al., 2023), thus showing the potential
for influence of the Hoyo del Pelempito as a disrupting bar-
rier among these populations in SDTF.

Yet another species of Castela described from SDTF
on Hispaniola underscores the current incomplete under-
standing of the biodiversity of these forests, especially in
the Greater Antilles (see also Acevedo-Rodriguez & Strong,
2008). Further exploration and continued fieldwork are an
absolute imperative to fully appreciate the role these forests
have played in the evolution of the Antillean flora. With
the global destruction of SDTF an ever-increasing problem
(Banda et al., 2016), we must vigorously work to understand
and protect these unique communities.
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Fig. 5. Illustration of Castela depressa (A, 5-14) and C. erecta (B, b, 1-4) taken from Turpin (1806). We lectotipify C. erecta using the illustra-
tion of the habit, vegetative and floral features (B, b, 1-4).
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