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Abstract
Background: Anthurium is the largest genus within Araceae, notorious for its diverse spathe coloration, which plays a key role in taxonomy and 
horticulture. Dark purple to black spathed species are uncommon and highly valued but remain understudied, particularly in Central America. 
Question: Does the morphologically distinct population of Anthurium from the Ngäbe-Buglé region of Panama represent an undescribed species 
and how does it differ from other closely morphologically related taxa within the genus?
Studied species: Anthurium, Anthurium paradoxum.
Study site and dates: Comarca Ngäbe-Buglé, Panama, January and February 2023.
Methods: We prepared herbarium specimens from natural populations and morphological measurements were taken from living plants and 
herbarium specimens. 
Results: We describe Anthurium paradoxum O. Ortiz & M. Cedeño, a new species from the humid lowland forests of Panama, distinguished by 
its deflexed spadices and striking black-purple spathes. Known only from a single locality on the Caribbean slope, this species occupies second-
ary forest habitat threatened by ongoing degradation and fragmentation. 
Conclusions: Given its highly restricted distribution and continuing habitat loss, we classify A. paradoxum as Critically Endangered, according 
to the IUCN Red List Categories and Criteria. This discovery highlights the critical need for continued taxonomic research and conservation 
efforts in Neotropical ecosystems. 
Keywords: Araceae diversity, conservation, Neotropical flora, taxonomy, tropical lowland forests.

Resumen
Antecedentes: Anthurium es el género más diverso dentro de Araceae y se caracteriza por la variabilidad en la coloración de sus espatas, un 
rasgo clave en su taxonomía y valor ornamental. Las especies con espatas de color púrpura oscuro a negro son poco comunes y altamente valo-
radas, pero han sido escasamente estudiadas, especialmente en Centroamérica.
Pregunta: ¿La población morfológicamente distintiva de Anthurium en la región Ngöbe-Buglé de Panamá representa una especie no descrita y 
en qué se diferencia de otros taxones morfológicamente relacionados dentro del género?
Especies de estudio: Anthurium, Anthurium paradoxum.
Sitio y años de estudio: Comarca Ngöbe-Buglé, Panamá, enero y febrero de 2023.
Métodos: Se recolectaron ejemplares de herbario de poblaciones naturales y se realizaron mediciones morfológicas tanto en plantas vivas como 
en ejemplares de herbario.
Resultados: Se describe Anthurium paradoxum O. Ortiz & M. Cedeño, una especie nueva proveniente de los bosques húmedos de tierras bajas 
del Caribe panameño, distinguida por sus espádices reflejos y espatas de un llamativo color púrpura-negruzco. Es conocida únicamente de la 
localidad tipo en la vertiente caribeña, donde habita en bosques secundarios amenazados por procesos continuos de degradación y fragmentación.
Conclusiones: Debido a su distribución extremadamente restringida y la pérdida continua de hábitat, clasificamos a A. paradoxum como en 
Peligro Crítico, según las categorías y criterios de la Lista Roja de la UICN. Este hallazgo resalta la urgencia de continuar con investigaciones 
taxonómicas y acciones de conservación en los ecosistemas neotropicales.
Palabras clave: Bosques tropicales de tierras bajas, conservación, diversidad de Araceae, flora neotropical, taxonomía.
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Anthurium Schott, the largest genus in the family Araceae, comprises 1,319 species distributed 
throughout the Neotropics, with the highest diversity found in Central and South America (Croat 
1983, Boyce et al. 2025). Despite its widespread horticultural use, attributed to its striking foliage 
and showy spathes, Anthurium remains taxonomically complex and underexplored, particularly in 

montane and tropical forest ecosystems. This complexity arises from high levels of morphological plasticity 
and cryptic diversity, which complicate species delimitation and classification efforts (Ortiz et al. 2018, Croat 
& Ortiz 2020).

Among the morphological traits of Anthurium, spathe coloration stands out as both visually distinctive and taxo-
nomically informative. Naturally occurring colors range from green and white to vibrant shades of red, pink, purple, 
and nearly black (Croat 1983, 1986, 1991, Coelho & Gonçalves 2009). This phenotypic diversity is driven by a 
combination of genetic, biochemical, and environmental factors, notably those regulating anthocyanin and flavonoid 
biosynthesis (Osorio-Guarín et al. 2021). In natural systems, spathe coloration may influence pollinator attraction 
(Méndez-Urbano et al. 2022), while in cultivation, extensive hybridization and selection have expanded the color 
variation considerably (Kamemoto & Kuehnle 1996).

Dark purple to black spathes, although relatively rare, are particularly striking and have high horticultural value 
(Croat 2014). This color is present sporadically across multiple sections, including Belolonchium (Schott) Engl., 
Calomystrium (Schott) Engl., Pachyneurium (Schott) Engl., and Porphyrochitonium (Schott) Engl., and is primarily 
associated with humid montane and lowland forests in Central and South America (Croat 2014). Due to its rarity, 
black-spathed Anthurium species are frequently targeted for ornamental trade and illegal collection, highlighting the 
urgency of their formal documentation and conservation (Ortiz et al. 2024).

In Central America, black-spathed Anthurium species form an ecologically and taxonomically intriguing group, 
mainly confined to the humid tropical and cloud forests of Costa Rica and Panama. In this area, species with dark 
spathes are found primarily within section Pachyneurium (Croat 1991). Additional Central American species, in-
cluding Anthurium lentii Croat & R.A.Baker (section Melastomifolia Sodiro; Hay 2024), A. hayanum O.Ortiz & 
M.Cedeño (section Calomystrium), and members of section Porphyrochitonium, also exhibit black-purple spathe 
pigmentation; however, their distribution and morphological variation remain poorly documented due to sparse col-
lections and limited taxonomic resolution (Croat 1983, 1986, 2014, Croat & Sheffer 1983, Sierra-Giraldo & Duque-
Castrillón 2014, Croat et al. 2022, Méndez-Urbano et al. 2022).

During recent botanical surveys in the tropical lowland forests of Panama, we discovered a previously undocu-
mented, very unusual Anthurium species with deflexed spadices and outstanding black-purple, also deflexed spathes, 
A. paradoxum sp nov. This new taxon was collected in the understory of humid forests on the Caribbean slope at ca. 
100 m elevation, growing terrestrially in disturbed forests. Morphologically, it does not match any known species 
within Anthurium and extensive comparisons with herbarium specimens and existing taxonomic treatments support 
its recognition as a novel species. 

Material and methods

Field observations and morphological description. Field work was carried out between January and February 2023 
in the Comarca Ngäbe-Buglé, Panama. To evaluate the morphological affinities of taxa related to the newly described 
species, we employed the Lucid Anthurium key, a digital multi-access identification tool (Haigh et al. 2009). This key 
encompasses most of the described Anthurium species, each characterized by a comprehensive set of diagnostic mor-
phological traits. Its interactive design facilitates the assessment of morphological relationships by allowing users to 
filter taxa based on a broad array of character states, including geographic distribution, elevation range, and vegeta-
tive and reproductive features (Ortiz et al. 2020). Species descriptions for the newly identified taxa were prepared 
following the taxonomic and descriptive guidelines established by Croat & Bunting (1979), ensuring consistency and 
rigor in the documentation of morphological characters. 
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Herbarium and specimen examination. Herbarium specimens of Anthurium collected from various regions of Cen-
tral America were examined as part of this study. These specimens are housed in the following herbaria: AGUAT, 
BIGU, CHIP, CR, CSAT, ENCB, HEM, HNMN, INB, ITIC, LAGU, MEXU, MHES, MO, PMA, SCZ, TEFH, UCH, 
UJUAT, USCG, USJ, and XAL. The acronyms used for all herbaria cited conform to the standardized nomenclature 
provided by Thiers (2025).

Conservation assessment. The conservation status of each newly described species was assessed following the crite-
ria outlined by the International Union for Conservation of Nature (IUCN 2018). The area of occupancy (AOO) was 
calculated using the GeoCAT tool (Bachman et al. 2011),

Results 

Anthurium paradoxum O. Ortiz & M. Cedeño sp. nov. (Figures 1, 2)

Type. Panamá. Comarca Ngäbe-Buglé: Raizal, Comunidad de Chucara, 133 m, 13 Jan 2023, L. Cedeño 618 (Holo-
type: PMA; Isotype MO).

Diagnosis. Anthurium paradoxum differs from all other known Anthurium taxa with black-purple spathes by its ter-
restrial habit, short stems, intact chartaceous, deciduous cataphylls. The species is further distinguished by its ovate-
cordate leaf blades, 1-3 pairs of primary lateral veins, and 4 pairs of basal veins (of which 1-2 are free to the base). 
The inflorescence comprises dark purple to black spathes and lilac spadices completely deflexed at female anthesis, 
bearing 4-5 flowers in the principal spiral, and 6 flowers in the alternate spiral.

Morphological description. Terrestrial; roots creamy white; stems short, up to 10 cm long; internodes green, short, 
0.2-0.5 cm long, ca. 1 cm diam.; cataphylls 2.5-3 cm long, intact, reddish purple, unribbed, chartaceous, deciduous; 
prophylls 1-1.5 cm long, reddish, 2-ribbed, deciduous. Leaves with petioles 30-32 cm long, 3-4 mm diam., sulcate 
adaxially; geniculum 2.5 cm long, slightly darker than petiole; blades ovate-cordate, 20-25 × 12-15 cm, acuminate to 
caudate, 1.6 times longer than wide, 0.6-1.3 times as long as petiole, chartaceous, green and nearly matte above and 
matte below (when fresh), drying greenish on both surfaces; anterior lobe 18-20 cm long; posterior lobes 4-5 × 3.5-4 
cm; sinus hippocrepiform to spathulate, 2 cm deep, 1.5 cm wide; midrib raised above, concolor but reddish-purple 
when immature stages of the leaf; primary lateral veins 1–3 pairs, slightly discolorous above, reddish-purple at im-
mature stages of the leaf; tertiary veins conspicuous on both surfaces; collective veins arising from the first primary 
lateral veins; basal veins 4 pairs, 1-2 free to the base, concolor but reddish-purple when immature stages of the leaf; 
posterior ribs 1-2.5 cm long. Inflorescence erect; peduncle 28-30 cm long, terete, slightly ribbed, dark-purple at 
anthesis, green during development; spathe ovate, subcordate, deflexed, 4.5 × 2.8 cm, caudate, dark purple to black 
at female anthesis, brown purple at male anthesis, reddish during development; spadix sub-sessile, stipe 3 mm long, 
3.5-4.0 cm long, 5 mm diam., cylindroid and weakly tapered at the apex, lilac at female anthesis, reddish at male 
anthesis; flowers 4-5 in the principal spiral, 6 flowers in the alternate spiral; lateral tepals ca. 1 mm wide; stamens 
yellow. Berries unknown.

Distribution and ecology. Anthurium paradoxum is endemic to Panama, known only from the type locality in Co-
marca Ngäbe-Buglé.

Phenology. Flowering in January and August.

Etymology. The specific epithet paradoxum is derived from the Latin paradoxus, meaning “unexpected,” “strange,” 
or “contrary to expectation.” It alludes to the unusual combination of morphological features exhibited by this spe-
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Figure 1. Anthurium paradoxum. A. Plant habit showing the stem, inflorescence, and adaxial leaf surface. B. Leaf blade (abaxial surface). C. Portion of 
the stem; (i) intact cataphyll, (ii) two-ribbed prophyll, (iii) marcescent prophyll. D. Developing inflorescence. E. Inflorescence at female anthesis. F. In-
florescence at male anthesis. G. Flowers at female anthesis A, B, D, F and G by Felipe Chong (Clonotype in cultivation). C by Zuellen Pineda (Clonotype 
in cultivation). E by Luis Cedeño from the holotype collection. Plate by M. Cedeño-Fonseca.
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Figure 2. Habitat of Anthurium paradoxum, showing the plant in situ. A. Adult plant. B. Erect inflorescence with deflexed, dark purple to black spathe. 
C. Disturbed forest where A. paradoxum occurs naturally. All photographs by L. Cedeño-Medina, taken at the locus classicus.



New black-spathed Anthurium from Panama

300

cies (particularly the dark purple to nearly black, deflexed spathe), which diverges markedly from the typical floral 
traits commonly observed within the genus Anthurium.

Conservation status. Anthurium paradoxum is currently known only from a single locality on the Caribbean slope 
of Panama, where it inhabits the understory of a secondary forest subject to ongoing habitat degradation caused by 
small-scale agriculture, fragmentation, and limited natural regeneration (Figure 2). Given its highly restricted distri-
bution, with an area of occupancy of 4 km², and the continued decline in habitat quality, we suggest that this species 
be classified as Critically Endangered [CR B2ab(iii)] following the IUCN Red List Categories and Criteria (IUCN 
2012, 2025).

Discussion

Anthurium paradoxum is outstandingly distinguished from all other known species with purple to black spathes by its 
fully deflexed spathe and spadix (Figure 1). This condition is rare and documented in a few taxa, as A. andraeanum 
Linden ex André (including its cultivars) and A. vanderknaapii Croat, both members of section Calomystrium. How-
ever, A. paradoxum is distinguished from these species by its chartaceous, deciduous cataphylls (vs. persistent and 
intact), dark purple spathe (vs. reddish), and lilac spadices (vs. creamy-yellowish) (Figures 1, 2). Furthermore, within 
section Calomystrium, A. paradoxum bears some resemblance to A. hayanum, a species with dark-purple spathes, 
reduced posterior lobes and small size. However, A. hayanum is clearly distinguishable by its erect inflorescences, erect 
spathes, and yellowish-white spadices at anthesis, as opposed to the deflexed spathe and lilac spadix of A. paradoxum.

Morphologically, A. paradoxum aligns most closely with section Cardiolonchium, based on its terrestrial habit, 
short internodes, intact yellowish-green (dry), chartaceous, deciduous intact cataphylls, and cordate-sagittate leaf 
blades. Within this section, it shares leaf blade similarities with A. debile Croat & D.C.Bay and A. dressleri Croat, 
yet both differ markedly from A. paradoxum by their dark brown, marcescent cataphylls, ribbed petioles, green 
spathes, and yellowish-green spadices. Additionally, A paradoxum shares resemblances in habit, size, and general 
leaf morphology with A. alvinii Croat & O.Ortiz; however, the latter is readily distinguished by its erect, pinkish 
spathes, distinctly stipitate and creamy-white erect spadices, and persistent, fibrous cataphylls. The most relevant 
characters used to distinguish A. paradoxum from its morphological relatives within sections Cardiolonchium and 
Calomystrium are summarized in Table 1.

Superficially, A. paradoxum also resembles species of section Pachyneurium, particularly A. watermaliense 
L.H.Bailey & Nash and A. ratonense Croat & O.Ortiz, due to the presence of purplish-black spathes. Neverthe-
less, both species differ in having dark brown, marcescent cataphylls, purple or yellowish spadices at anthesis, and 
cordate-triangular sagittate leaves with notably longer posterior lobes.

Taxa
Characters

Spathe/spadix
orientation

Spathe color at female 
anthesis

Spadix color at female 
anthesis

Cataphylls Petioles

A. paradoxum deflexed dark purple lilac deciduous smooth
A. andraeanum deflexed reddish creamy-yellow persistent smooth
A. vanderknaapii deflexed reddish creamy-yellow persistent smooth
A. hayanum erect dark purple yellowish-white persistent smooth
A. debile erect greenish yellowish-green deciduous ribbed
A. dressleri erect greenish yellowish-green deciduous ribbed
A. alvinii erect pinkish creamy white persistent smooth

Table 1. Comparison between Anthurium paradoxum and morphologically similar species from sections Calomystrium and 
Cardiolonchium.
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