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abstract
Gonocalyx pulcher (Ericaceae: Vaccinieae) has been rediscovered in the northeastern Colombian Andes after a lapse of over 135 years.
Recent collections herein reported represent the only collections made since the type gathering by Schlim in 1851. The history of collections, cultivation, taxonomy, and nomenclature is reviewed. Generic and species descriptions for G. pulcher are updated and photographic
illustrations are provided. The vegetation in which G. pulcher occurs, a list of its commonly associated Ericaceae, and its conservation status are briefly described. A new second-step lectotypification is made and the associated type herbarium specimens are illustrated. A key
to all 11 species of Gonocalyx is provided.
resumen
Gonocalyx pulcher (Ericaceae: Vaccinieae) ha sido redescubierto en los Andes del noreste de Colombia después de un lapso de más de 135
años. Las colecciones recientes aquí reportadas representan las únicas colecciones realizadas desde la recolección de tipos por Schlim en
1851. Se revisa la historia de las colecciones, el cultivo, la taxonomía y la nomenclatura. Se actualizan las descripciones genéricas y de especies de G. pulcher y se proporcionan ilustraciones fotográficas. Se describe brevemente la vegetación en la que se encuentra G. pulcher y se
incluye una lista de sus Ericaceae comúnmente asociadas y su estado de conservación. Se realiza una nueva lectotipificación de segundo
paso y se ilustran las muestras de herbario de tipo asociadas. Se proporciona una clave para las 11 especies de Gonocalyx.
Key Words: Neotropics, Andes, endemism, cultivation, nomenclature, lectotypification, key to species, conservation status
introduction

In the Neotropics, Ericaceae are one of the keystone families of vascular plants in the montane cloud forest
ecosystem with approximately 46 genera and 800 species (70% of the genera and ca. 95% of the species are
native, with 27 of the native genera from the tribe Vaccinieae). They often dominate a vegetation type called
the “Befaria” or “ericaceaous belt” or “cordón de ericáceas” (see also DAMA 2000). Their diversification has
been both recent and rapid and most of them must be considered vulnerable with many in extreme danger of
extinction (Churchill et al. 1995; Luteyn 2002, 2004; Kron & Luteyn 2005; Schwery et al. 2015). The most
extensive radiation of neotropical Ericaceae has occurred in Colombia, where 284 species have been published to date (ca. 38% of all neotropical Ericaceae currently recognized) and of which 165 are endemic (ca.
58%). These species are mostly found as epiphytes in premontane to montane elevations between 900 to 3000
m, although many are terrestrial, and a few are climbers (Luteyn 2002; Luteyn & Pedraza-Peñalosa 2021;
Pedraza-Peñalosa et al. 2015, 2016).
Neotropical Ericaceae are still poorly known due mainly to our lack of knowledge of the Andean species,
where many species yet to be discovered and their basic taxonomy are still in need of detailed phylogenetic
analyses. Unfortunately, the same anthropomorphic and climatic pressures that are impacting all plant and
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animal populations throughout Latin America are also threatening Colombia’s extraordinary Ericaceae plant
diversity. Furbush et al. (2017) correctly noted that, “Low population density or species rarity can [also] lead
to the false assumption that a species has gone extinct, but with comprehensive surveys such species sometimes can be rediscovered.” They further noted that, “During a time when … extinctions are becoming more
common, it is important to celebrate rediscoveries. … Although emerging conservation programs are present
… these efforts could be more strategic if we knew the population status of … and understood the life history
of this species. … Additional surveys will continue to improve our understanding of … and allow us to promote the importance of endemic … [plants and animals] to scientists, the … government, and local communities.” Thus, this paper points out again how little we know about the distribution and biogeography of
neotropical Ericaceae and points out the continued need for field studies along with the absolute need for
conservation efforts.
Therefore, the overall purpose of this paper is an up-to-date review of the 11 species in the genus
Gonocalyx, distributed from the Caribbean and southern Central American regions to northern Colombia,
including a brief history of the known species, a revised generic description, a new key to the species, and an
updated description and typification of the “rediscovered” type species, G. pulcher. The new collections herein
documented for G. pulcher significantly expand our understanding of its geographical distribution and make
knowledge of its presence available to a wider audience. We also note an increase in the range of morphological variation in the size of leaf blades, petioles, inflorescences, pedicels, bracts, bracteoles, several floral parts,
as well as fruit characteristics for G. pulcher and, therefore, a revised description for this species is herein
included. We hope this paper will be a stimulus for further field studies.
Throughout this paper, herbarium acronyms follow Index Herbariorum (Thiers 2020+); for those not in
IH, the acronym and location are given in the Acknowledgments below. Author abbreviations follow Brummitt
and Powell (1996).
Species of Gonocalyx and history of collecting
In 1845 Wm. Purdie made the first collections of a small vacciniaceous plant in “N. Granada” (Colombia)—
the plant now known as Gonocalyx pulcher. Some of Purdie’s living material, as well as herbarium collections,
were sent to W.J. Hooker at the Royal Botanic Gardens, Kew (England) for cultivation and identification. In
1847 N. Funck and L.J. Schlim collected living plant material and herbarium specimens for cultivation and
distribution in Europe under the sponsorship of J.J. Linden; they collected the same unknown plant as that of
Purdie (i.e., G. pulcher) from “Prov. de Soccorro: Lajitas” (currently Santander or Norte de Santander departments, Colombia). Schlim made the third known collection of G. pulcher in 1851 from “Ocaña” (Colombia),
sending living plant material (for cultivation) and dried herbarium specimens to Linden in Brussels (Belgium).
The herbarium collections of Purdie at Kew and Funck and Schlim at the Muséum National d’Histoire
Naturelle (Paris, France) were not identified until 1931, when a Ph.D. student from the New York Botanical
Garden, A.C. Smith, annotated them as G. pulcher Planch. & Lind.—the first taxonomic usage of the name
since validly published by Linden in his nursery catalogue of 1855.
In Smith’s dissertation publication, “The American Species of Thibaudieae,” he (Smith 1932:353) resurrected the genus Gonocalyx with three species—G. pulcher from Colombia and two previously described West
Indian species Thibaudia portoricensis Urban from Puerto Rico [as G. portoricensis (Urban) A.C. Sm.] and
Vaccinium smilacifolium Grisebach from Dominica [as G. smilacifolius (Griseb.) A.C. Sm.]—he cited the
generic type as “G. pulcher Planch. & Lind.” [Gard. Chron. 1856:152].
There was no further mention of the genus until Nevling (1970) described a fourth species, G. concolor
Nevling, from Puerto Rico, followed by Liogier (1971) with a fifth species, G. tetrapterus Alain, from the
Dominican Republic. Luteyn (1976a) recognized the genus as occurring in Central America when he transferred Themistoclesia pterocarpa J.D.Sm. into Gonocalyx [as G. pterocarpus (J.D.Sm.) Luteyn] and described the
new species G. costaricensis Luteyn, both endemic to Costa Rica. Later that year, Luteyn (1976b) described G.
almedae Luteyn, also from Costa Rica. In 1990, while sorting through material of Ericaceae for the Flora
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Mesoamerica treatment (Luteyn et al. 2009), Luteyn uncovered the first collections of Gonocalyx from Panama
(Prov. Chiriquí)—G. almedae, already known from adjacent Costa Rica, and another novelty, G. amplexicaulis
Luteyn. In 2001, Luteyn transferred the Panamanian Macleania megabracteolata Wilbur & Luteyn (Wilbur &
Luteyn 1981) into Gonocalyx [as G. megabracteolatus (Wilbur & Luteyn) Luteyn]. Rodríguez and J.F. Morales
(2006) described G. lilliae Al. Rodr. & J.F.Morales from Costa Rica, bringing the total number of species in the
genus to 11.
Since its valid publication in 1855, no further herbarium collections of Gonocalyx pulcher were made
despite many surveys in the same general areas of its original discovery (“Lajitas” and “prov. de Ocaña”), and
all attempts to find G. pulcher (by the first author) in the Cordillera Oriental (Colombia) and Cordillera de
Mérida (western Venezuela) failed. However, in 1984, one plant collection of this species (although unidentified) was made in the Serranía de Los Yariguíes (Dept. Santander) by R. Ardila (no. 255). Later, between
2002–2005, three additional collections of G. pulcher were made (but still undetermined) in Dept. Norte de
Santander by R. Galindo (no. 874), J. Betancur (no. 11452), and L.R. Sánchez (no. 9463). In 2004, the Galindo
874 and Betancur 11452 collections (both at COL) were determined as G. pulcher by N. Salinas. At that time
Salinas did not recognize the historical importance of these collections and the fruits remained unknown.
Since 2012, the species has been collected several times in the Reserva Natural La Montaña Mágica - El Poleo
near the village of Zapatoca (Dept. Santander) by co-author D. Díaz-Rueda (see all specimen citations below).
Authorship and typification of Gonocalyx pulcher
Since it was first mentioned by Linden (1854) and described by him (Linden 1855), the authorship, place of
publication, and type of Gonocalyx pulcher (at both genus and species’ levels) have been misunderstood, misinterpreted, and incorrectly cited. The following discussion clarifies these mistakes.
It took a few years for Schlim’s living plant material to flower after he sent it to Linden in Brussels, but in
his companies’ nursery Catalogue no. 9, “Printemps et Été 1854” (Linden 1854:2), Linden mentioned (in passing) that several plants of “grand merite,” such as “Gonocalyx pulcher,” would soon be available for sale and
distribution—that was the first ever mention of the generic name “Gonocalyx” (although not validly published
therein). Linden’s original 1854 (Catalogue 9) discussion follows:
“… en compagnie d’autres arbustes de grand merite, que nous sommes heureux de posseder egalement a
l’etat vivant et dont nous aurons prochainement occasion de parler. Ce sont … le Gonocalyx pulcher, charmant petit arubste a feuilles epaisses charnues, presque orbiculaires et a nombreuses fleurs tubuleuses
d’un rouge vif; …”
The following year, in Catalogue 10 “Printemps, Été et Automne de 1855,” on pages 5–6 under the section
“Introductions de 1855,” Linden formally and validly published “Gonocalyx pulcher, Pl. et Lind.” (authorship
of Planchon and Linden), therein also giving the first formal (valid) combined generic-specific description for
Gonocalyx. It was offered for sale for 25 francs. According to Nevling (1970:227), “Planchon collaborated with
Linden and it was he [Planchon] who did the technical botanical aspects of their joint efforts. … Linden
would have sought Planchon’s critical opinion prior to any decision to publish, particularly with such an
interesting plant in a difficult family.” Nevling (1970:226) also implied that Catalogue 10 of 1855 “contains a
fine colored plate…”—but it does not. The colored plate appeared in Catalogue 11 issued in 1856 (see below).
Linden’s original 1855 (Catalogue 10) description follows:
“Gonocalyx pulcher, Pl. et Lind. Charmante Vacciniée fructescente, à rameaux touffus, dressés, garnis
d’un feuillage dense, et ca et là, parmi les feuilles, de jolies fleurs tubuleuses d’un rouge vif. Les feuilles
sont petites, presqu’orbieulaires et ressemblent un peu à celles de l’Alaterne (Rhamnus Alaternus). Les
jeunes pousses de méme que les nouvelles feuilles se colorent d’un beau rose pourpré. Découvert par M.
Schlim, en compagnie du Calyptraria haemantha, etc., dans les provinces de Pamplona et d’Ocaña, où cet
arbuste croit à un altitude de 7,000 pieds. ……………………………. fr. 25”
The description of Gonocalyx pulcher was repeated in Linden’s Catalogue 11 “Printemps, Été et Automne de
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1856,” virtually the same as that given in Catalogue 10 (quoted above), but was listed under “Plantes Nouvelles”
and “Livrables Pour La Première Fois En 1856.” At the end of Catalogue 11, Linden also provided an excellent
color plate (illustration) of “Gonocalyx pulcher Planch. et Lind.—Nouvelle Grenade” (herein reproduced as Fig.
1A). Aside from Linden’s nursery catalogues, G. pulcher (as genus and species) went uncollected and was
unmentioned, seemingly forgotten, even in the important monographic works of Bentham and Hooker (1876)
and Hoerold (1909). Nevling (1970:226) felt that the illustration was originally prepared for publication in the
Belgian periodical Flore des Serres (ed. Ch. Lemaire), but it was never used—the reason for Nevling’s opinion
was not given. We feel that it is also possible that the description and illustration were intended for publication
in Linden and Planchon’s Plantae columbianae (1863, Fl. Columb. ined.).
Linden also promoted the sale of his new plant when he sent the color illustration and a brief description
of “Gonocalyx pulcher. Planchon and Linden Fl. Columb. ined.” to John Lindley for publication in his Gardeners’
Chronicle (1856:152). Lindley’s note on the new introduction was translated as follows:
“A charming (greenhouse) shrub, related to Vaccinium, with close upright branches, clothed with dense
foliage, among which appear here and there pretty tubular flowers of a brilliant rose. The leaves are small,
almost orbicular, and not very unlike those of an Alaternus. The young shoots and new leaves are of a
bright rosy purple colour. It was found by Schlim in company with Calyptraria haemantha (a glorious
shrub, noticed in our volume for 1854, p. 556) in the provinces of Pamplona and Ocaña at the elevation
of 7000 feet above the sea.”
The description and illustration of Gonocalyx pulcher from Lindley’s Gardeners’ Chronicle (Lindley 1856; the
left-hand flowering branchlet from the Catalogue printed without color and in reverse, not the three flowering
branches with several vegetative ones of the original Catalogue 11 plate), in turn, was picked up and re-used in
the Floricultural Cabinet (vol. 24: 57, March 1856, where the illustration consisted of only the central flowering
branchlet from the original Catalogue 11), and was again repeated and translated in both the Belgique Horticole
(Morren 1856) and the Revue Horticole (Martins 1856).
Basically, all modern indices and online references are incorrect in their citations of the authors, place of
publication, and/or date of publication and all need to be updated with the information herein provided. For
example: 1) Index Kewensis (Jackson & Hooker 1893, vol. 1, pt. 2: 1054) cited the authorities of Gonocalyx as
“Planch. & Linden,” but incorrectly cited the Gardeners’ Chronicle as the place of publication, an opinion
which was accepted by A.C. Smith and H. Sleumer, the two world’s “ericologists” of the 1920s–1960s; 2) the
“Supplement 13” of Index Kewensis (Taylor 1966: 62) attributed authorship to “Planchon & Linden ex A.C.
Smith” with Smith’s (1932:352) publication of “The American Species of Thibaudieae” as the place of publication, and through its “Supplement 21” (Davies 2002) this citation was never corrected; 3) after “Supplement 21”
(1996–2000), the last “Supplement” published in book-form, the entire Index Kewensis dataset including the
“Supplement” series ceased to exist in book-form and became part of the International Plant Names Index
(IPNI), which is now available online at www.ipni.org; 4) the International Plant Names Index (IPNI) (online
ver. seen 14 May 2021) gives the generic authority and place of publication of Gonocalyx as “Planch. & Linden,
Gard. Chron. 1856: 152”—it also gives two choices for the species G. pulcher, the first “Planch. & Linden ex
A.C. Sm., Contr. U.S. Natl. Herb. xxviii. 353 (1932)” and the second “Planch. & Linden, Gard. Chron. 1856:
152 (1856)”; 5) the online version of Index Nominum Genericorum (ING, Farr et al. 1979; update for
the Gonocalyx record was 9 Feb 1996) has corrected the authority, but the place of publication is still listed as
“Gard. Chron. 1856”; as does 6) Tropicos (online ver. seen 14 May 2021), which gives the correct authority as
“Planch. & Linden,” but still attributes the place of publication to the Gardeners’ Chronicle.
Second-step lectotypification of Gonocalyx pulcher
In following Index Kewensis A.C. Smith (1932:353) incorrectly cited the place of publication of Gonocalyx pulcher as “Gard. Chron. 1856: 152. 1856”—he also stated that the type was a “Cultivated Plant: (K, type, raised
from original).” The plant may have been cultivated at Kew from original material of a Schlim collection that
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Fig. 1. Gonocalyx pulcher. A. original plate from Linden’s (1856) “Catalogue des plantes exotiques” (reproduced from The New York Botanical Garden,
LuEsther T. Mertz Library’s copy of Linden’s Cat. 11). B. photograph from MPU of the original Schlim 153 material used by Nevling (1970) for his lectotype (photo currently mounted on a herbarium sheet at the Arnold Arboretum of Harvard University (A), kindly made available to JLL by David Boufford).
C. re-mounted “syntype” at MPU (MPU012422) herein designated as the new, second-step lectotype (image downloaded from JSTOR’s Global Plants).
D. re-mounted “syntype” (=isolectotype) at MPU (MPU012423) (image downloaded from JSTOR’s Global Plants).

00_JBRIT15(2)319-392_PRINT_FA.indd 381

11/4/21 3:00 PM

382

Journal of the Botanical Research Institute of Texas 15(2)

was sent to W.J. Hooker by Linden, but the Kew herbarium specimen (K000370583) was incorrectly cited by
Smith as the “type.” There was no collection number given on the Kew specimen, but Nevling (1970:226)
stated that it “bears the Gardeners’ Chronicle reference and it is possible, if not probable, that the specimen had
its origin from Linden’s original sale offering. The important questions are when, where, and by whom the
original gathering was made. On the basis of the information supplied by Linden, the original discovery was
made by Schlim … at Ocaña …” [Colombia].
Sometime around 1970, while working on the ecology of an elfin forest in Puerto Rico, Larry Nevling was
sent a photograph from the herbarium MPU in Montpellier, France of a plant specimen collected by Schlim in
1851 (i.e., Schlim 153; see Fig. 1B; photo negative currently at MPU; photo print mounted at A). The collection
label from that material (see Fig. 2A) was a printed label and stated “ÉTABLISSEMENT BOTANIQUE ET
D’HORTICULTURE de J. Linden, à Luxembourg” for the “Voyage de L. Schlim.” It showed a hand-written
determination of “Thibaudia - Gonocalyx pulcher Pl.” [JLL feels that this handwriting compares favorably
with that of Planchon as illustrated in Steinberg (1977:14)], also the collection date as 1851 and the collection
locality as “Nlle Grenade, prov. de Ocaña,” and the notation “(vivant)” indicating that living material had been
collected—all corresponding to the information given by Linden (1855) for his newly cultivated plant
Gonocalyx pulcher. With this photograph in hand, along with the information given on the labels seen in the
photograph, Nevling (1970:227) recognized that the specimen of Schlim 153 at MPU was original material of
G. pulcher Planchon & Linden. He also stated, “It is apparent that the Schlim 153 (MPU) is the holotype … of
G. pulcher Planchon & Linden and that Smith’s [1932:353] typification was in error.” Thus, the photograph of
the specimen at MPU (see Fig. 1B) that was sent to Nevling was what he used as the basis for stating the “specimen” at MPU was the “holotype” (actually lectotype) of Gonocalyx pulcher. Nevling worked only from the
photograph sent to him by MPU, because he himself never actually annotated any material at MPU, or at least
there are no annotation labels with his name on any specimens of G. pulcher at MPU.
Since 1970, the specimen that Nevling saw in the photograph from MPU (Fig. 1B), and upon which he
based his lectotype, has been broken up, re-arranged, and now mounted onto two syntype sheets (see Fig. 1C
and 1D herein, and JSTOR Global Plants). This may be confirmed by a closer look at the actual photograph of
the MPU herbarium material of Schlim 153 that was subsequently sent to Nevling. It reveals (to us) that the
plant material was actually unmounted and still in newspaper at the time the photograph was taken. We may
assume this because of the way the current two syntype sheets are re-arranged and now mounted, each sheet
with different plant fragments and labels from what is shown in the original MPU photograph; it is also obvious that in some cases pieces of the plants shown in the photograph were further broken up and re-mounted
on different sheets!
Since there are currently two syntype sheets of Gonocalyx pulcher, Schlim 153 at MPU, neither of them
corresponding to the MPU photograph that was used by Nevling (1970) to establish the lectotype, a new typification is needed. We are herein designating as a second-step lectotypification (as per the Code, Art. 9.17 Ex.
12, Turland et al. 2018) the sheet at MPU (with barcode MPU012422), which is a specimen from the original
material most likely used by Planchon and which is the best sheet of the two syntypes.
From our newly designated lectotype specimen at MPU (see Fig. 1C herein and shown on JSTOR’s Global
Plants), it can be seen that the sheet has mounted on it: 1) a large, upper sterile portion of a branch and a
smaller fertile portion of a branch bearing one partially-covered flower, 2) the original printed label
“ÉTABLISSEMENT BOTANIQUE ET D’HORTICULTURE, de J. Linden, à Luxembourg” for the “Voyage de L.
Schlim.” (Fig. 2A) in the upper right-hand corner that gives the collection date of 1851 and the collection
locality of “Nlle. Grenade, prov. de Ocaña,” and the notation “(vivant),” 3) an original, hand-written label (in
the hand of Planchon) in the lower right-hand corner that bears abundant notes on the flower morphology
(Fig. 2B), 4) two packets with loose leaves and flowers in the lower left-hand side of the sheet, 5) a glassine
packet in the upper left-hand side containing the photo negative of the “type” specimen seen and used by
Nevling (1970), and 6) at the top of the sheet an MPU annotation label dated 20 May 2008 with the determination “Gonocalyx pulcher Planch. et Linden, Gardeners’ Chronicle. …” and “Isosyntype” by A.J.M. Faure.
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Fig. 2. Gonocalyx pulcher. A. original label from Schlim 153 mounted on lectotype sheet MPU012422 (image downloaded from JSTOR Global Plants).
The characters “Vr” to the right of Ocaña and the word “Jurisdicciones” below Ocaña seemingly indicate the more exact locality, possibly “páramo de
Jurisdicciones” in Ábrego municipality. B. original description of G. pulcher mounted on lectotype sheet MPU012422 (image downloaded from JSTOR
Global Plants).
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The second syntype (now isolectotype) sheet at MPU (MPU012423; see Fig. 1D herein and JSTOR’s
Global Plants) has mounted on it: 1) in the center of the sheet, two sterile twig fragments with numerous
leaves (seen in the original MPU photograph), 2) in the lower right-hand corner, a hand-written label (I
believe in Planchon’s hand!) stating “Gonocalyx pulcher, Pl. Ocaña . Schlim n. 153 (vivant)” (also seen in the
original MPU photograph), 3) near the top of the sheet, a small unopened packet bearing an unrecognized
hand-written “No. 153 Schlim”, 4) in the upper right-hand side of the sheet, another small unrecognized
hand-written label reading “conf. Themistoclesia Kl. (pro parte)”, 5) in the lower left-hand portion of the
sheet, another small packet bearing loose leaves, and 6) at the top of the sheet an MPU annotation label also
dated 20 May 2008 with the determination “Gonocalyx pulcher Planch. et Linden, Gardeners’ Chronicle ….”
and “Isosyntype” by A.J.M. Faure.
Updated generic description of Gonocalyx
Small, compact terrestrial or usually epiphytic shrubs. Leaves alternate, coriaceous, sessile or petiolate, the
lamina orbicular, elliptic to ovate, flat to revolute, the apices acute to acuminate, obtuse, or retuse, the margin
entire or crenate; venation obscurely plinerved. Inflorescence axillary, flowers solitary, in pairs, or in loose
few-flowered racemes; floral bract 1, usually small but in G. lilliae 5–20 mm long and foliaceous (fide protologue), persistent; bracteoles 2, usually basal (but apical and just below calyx in G. megabracteolatus), aristate,
ovate to elliptic, acuminate, 1–16 mm long, deciduous in G. lilliae. Flowers perfect, 5-merous (4-merous in G.
tetrapterus), aestivation valvate; calyx articulate with pedicel, somewhat obprismatic, the tube terete, bluntly
angled or narrowly winged alternately with the lobes, the limb erect, 4–5-lobed, the lobes triangular, apiculate; corolla tubular, subcylindric, cylindric-campanulate, or globose-urceolate, carnose, glabrous within,
5-lobed, the lobes triangular, subacute, erect to spreading; stamens 8–10, isomorphic, equal, inserted on a
fleshy, 10-lobed nectariferous disc, nearly as long as corolla, without disintegration tissue; filaments distinct
or connate, basifixed, the thecae granular, the tubules thinner and (2–)3–5 times longer than thecae, dehiscing by minute, subterminal, introrse, oblique pores or short slits; pollen in tetrahedral tetrads, viscin threads
absent; ovary inferior, 5-locular, the placentation axile, the ovules numerous, the style filiform about as long
as corolla, or the truncate stigma slightly exserted. Fruit a spherical to depressed-globose berry (possibly
winged in G. tetrapterus fide protologue), the mature color white or red in G. portoricensis, possibly red in G.
tetrapterus, dark purple to blue-black in G. pterocarpus and G. pulcher, unknown in all other species).
Distribution.—Costa Rica, Panama, Colombia, Caribbean (Dominican Republic, Puerto Rico, Dominica,
Guadeloupe). Gonocalyx is generally poorly collected and additional fieldwork is needed because the species
are usually known from only a few gatherings.
Generic Characterization.—A.C. Smith (1932) characterized Gonocalyx by the combination of calyx
articulate (not continuous) with the pedicel, corollas tubular-cylindric with short lobes, stamens isomorphic
(not dimorphic) and twice as many as the calyx (not equal in number), staminal filaments distinct, anthers
with rigid, elongated (long), slender tubules (2–5 times longer than and ca. half diam. as the thecae) that open
by introrse oblique pores. Smith (1932), Sleumer (1941), and Luteyn (1976a,b, 1990) have all continued to
emphasize the length of the corolla lobes (i.e., shorter than and in comparison with Ceratostema) and the
anther tubules (much longer in proportion with the thecae) as the characters most important to the generic
recognition of Gonocalyx. At this time, however, several of these morphological features are seen to vary—for
example, both connate and distinct staminal filaments occur in Ceratostema, Semiramisia, Oreanthes,
Macleania, Psammisia, and Thibaudia, whereas both articulate and continuous calyces with regard to their
pedicels occur in Vaccinium, Ceratostema, Themistoclesia, Thibaudia, etc.—and perhaps should not be considered of primary taxonomic importance in generic delimitation—most are not synapomorphic, sometimes not
even in combinations.
Phylogenetic studies by Kron et al. (2002b) demonstrated the Vaccinieae as a monophyletic tribe within
the Ericaceae: Vaccinioideae and molecular studies by Kron et al. (2002a) of the neotropical genera of
Vaccinieae have further shown that Gonocalyx is part of a well-supported Meso-American/Caribbean clade, of
Mesoamerican origin, and sister to an Andean clade of South American genera. Unfortunately, the Kron et al.
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(2002a) study sampled only two of the 11 species of Gonocalyx, both from Costa Rica-Panama and viz., G.
costaricensis and G. megabracteolatus. The most recent and only other phylogenetic (molecular) study of neotropical Vaccinieae by Pedraza-Peñalosa et al. (2015), nearly doubled the number of species sampled compared to the studies of Kron et al. (2002a,b), although no additional species of Gonocalyx were included. It did,
however, confirm that those two species of Gonocalyx were a monophyletic group and were sister to each
other in a Meso-American/Caribbean Clade of Mesoamerican origin. It would now be interesting to sample
additional species of Gonocalyx to see where the South American G. pulcher fits into this scheme and if a
Mesoamerican origin is still upheld. Pedraza-Peñalosa et al. (2015) concluded, “Clearly, more exhaustive
analyses are necessary to fully resolve intergeneric relationships, and even the monophyletic groups here
discerned … need better representation,” such as Gonocalyx. Because the results of Pedraza-Peñalosa et al.
(2015) also showed evidence of multiple dispersals of Andean Vaccinieae to Central America, they concluded
that it would also be important to increase the representation of Central American species to further explore
diversification and colonization of that region. It is possible that a radiation within the Central America/
Caribbean region of a genus of Andean origin such as Gonocalyx may have occurred to produce the seven species in Costa Rica-adjacent Panama, the four species in the Caribbean West Indies (Dominican RepublicPuerto Rico-Dominica/Guadeloupe), and G. pulcher the only species in South America (Colombia).
In summary, Gonocalyx is difficult to circumscribe. The species are distinct, but the morphological characters that have been used traditionally to define the genus are also found in several other genera of neotropical Vaccinieae—see Smith (1936), Macbride (1959), Stevens (1971), and the various Luteyn papers cited
herein for morphologically-oriented taxonomic opinions. Current molecular phylogenetic work indicates
that not only are there problems of generic circumscription in neotropical Vaccinieae in general, but that various genera are monophyletic or paraphyletic and that, for example, Macleania is derived from within Psammisia
(see Kron et al. 2002a,b; Powell & Kron 2003, although Gonocalyx was not included in this study, and
Pedraza-Peñalosa et al. 2015 for molecular-oriented opinions). So clearly, further generic realignments will be
necessary. Based on extremely limited molecular data, the genus Gonocalyx is monophyletic as currently circumscribed (see Kron et al. 2002a; Pedraza-Peñalosa et al. 2015). In general and taking into account current
molecular phylogenetic work, generic limits in neotropical Vaccinieae need to be reassessed and it is almost
certain that further generic realignments will be necessary.
key to the species of gonocalyx
1. Flowers in racemes.
2. Bracteoles large, 13–16 mm long, borne at apex of pedicel___________________G. megabracteolatus (Wilbur & Luteyn) Luteyn
2. Bracteoles small, 1–2 mm long, borne at base of pedicel.
3. Leaves 7–10 cm long; pedicels 16–29 mm long; calyx narrowly winged, the lobes less than 1 mm long; corolla 6–11
mm long; anther tubules 2.5–6 mm long; Panama and Caribbean.
4. Leaves sessile, amplexicaul, broadly ovate to rotund; racemes 3–4-flowered; pedicels 16–20 mm long; calyx
sinuses glabrous; corolla ca. 11 mm long; Panama________________________________________ G. amplexicaulis Luteyn
4. Leaves petiolate, not amplexicaul, ovate to ovate-lanceolate; racemes 4–8-flowered; pedicels 20–29 mm long;
calyx sinuses ciliate; corolla 6–8 mm long; Dominica and Guadeloupe__________________ G. smilacifolius (Grisb.) A.C. Sm.
3. Leaves 1.9–6 cm long; pedicels 4–11 mm long; calyx not winged, the lobes 1–2 mm long; corolla 12–17 mm long;
anther tubules 7–8 mm long; Costa Rica.
5. Branches, rachises, pedicels, calyx tubes, corollas, and fruits short-pilose; floral bracts 5–20 mm long; staminal
filaments connate______________________________________________________________ G. lilliae Al. Rodr. & J.F. Morales
5. Branches, rachises, pedicels, calyx tubes, corollas, and fruits glabrous to glabrescent; floral bracts ca. 1 mm long;
staminal filaments distinct_____________________________________________________________ G. costaricensis Luteyn
1. Flowers solitary or in pairs.
6. Flowers tetramerous; Dominican Republic_______________________________________________________ G. tetrapterus Alain
6. Flowers pentamerous; Puerto Rico, Central and South America.
7. Staminal filaments connate; Costa Rica and Panama______________________________________________ G. almedae Luteyn
7. Staminal filaments distinct; Puerto Rico, Costa Rica, and Colombia.
8. Staminal dehiscence by subterminal, elliptical pores 0.5–0.75 mm long; corolla 13–15 mm long, glabrous
within; Puerto Rico.
9. Leaves ovate, ovate-elliptic, or rarely nearly orbicular, the margins obscurely crenate distally and nearly flat,
the apices acute or obtuse______________________________________________________________ G. concolor Nevling
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9. Leaves orbicular or broadly elliptic, the margins entire and strongly revolute, the apices rounded
__________________________________________________________________________ G. portoricensis (Urb.) A.C. Sm.
8. Staminal dehiscence by lateral slits 2–4 mm long; corolla 15–23 mm long, densely white-pubescent distally
within; Colombia and Costa Rica.
10. Leaf margins remotely but conspicuously crenate; pedicels (9–)15–18 mm long, glabrous; calyx ca. 5 mm
long; filaments glabrous or sparsely pubescent at margins; Colombia____________________ G. pulcher Planch. & Linden
10. Leaf margins entire or remotely crenate distally; pedicels 5–9(–13) mm long, glabrous; calyx 3–4.5 mm long;
filaments glabrous; Costa Rica______________________________________________G. pterocarpus (Donn. Sm.) Luteyn

Updated species description of Gonocalyx pulcher
Gonocalyx pulcher Planch. & Linden, Établ. Linden, prix-courant 10:5–6. 1855. Type. “Nlle Grenade, prov. de
Ocaña” [Colombia: Norte de Santander], 2150 m, 1851, Schlim 153 [lectotype: first-step designated by L. Nevling (1970:227), MPU
(photo A); second-step lectotypification (as per ICN, Art. 9.17 Ex. 12), here designated, MPU (MPU012422, online image!); isolectotype: MPU (MPU012423 online image!).] No other material of this collection number has been seen or located by us.

Terrestrial shrub 1.5–5 m tall, sometimes scandent, much-branched from the base, seemingly without lignotuber (Fig. 3A); young branchlets angled or slightly ribbed and purplish, becoming subterete and reddishbrown when mature, drying brown, glabrous; axillary buds with prophylls 2, inconspicuous, valvate,
lanceolate-acuminate, 1.5–1.7 mm long. Leaves with mature blades oriented more-or-less perpendicular to
the stem, elliptic to ovate-elliptic, 14–27 × 10–18 mm, apically rounded, apiculate and tipped with a tiny,
blunt, glandular-mucro, basally cuneate to rounded, marginally remotely but conspicuously bluntly crenate,
glabrous, but with few, scattered, reddish glandular-fimbriae on both surfaces, the juvenile leaves red (Fig.
3B), the mature leaves discolorous, lighter colored beneath; 5(–7)- plinerved, the secondary nerves oriented
from base or slightly above, ascending and along with the midnerve slightly raised above, obscure to plane or
slightly raised beneath, the reticulate veinlets slightly raised above, but obscure beneath; petioles subterete,
flat above, 1–4 mm long, puberulous with unicellular hairs or glabrous, red. Inflorescences axillary, toward
ends of branchlets, of solitary or paired flowers, these surrounded at base by a few imbricate ovate, acute bractlets to 2 mm long; floral bract 1, ovate, acute, ca. 1-1.5 mm long, glabrous; pedicels terete to weakly ribbed,
(9–)15–18 mm long, glabrous, red, apically bearing a few minute deciduous cartilaginous teeth; bracteoles 2,
basal, similar to floral bracts but ca. 0.8–1.3 mm long. Flowers 5-merous; calyx articulate with pedicel, 4–7
mm long, glabrous, the tube subcylindric, 2–4 mm long, ca. 3.5 mm diam., pentagonal to slightly and bluntly
5-angled to sinuses, glabrous, green in bud, reddish-green at anthesis, the limb erect, campanulate, 2–3 mm.
long including lobes, the lobes ovate, acuminate ca. 1–1.3 mm long, persistent and connivent over the ovary in
fruit, the sinuses acute; corolla (Fig. 3C) carnose, tubular, cylindric and seemingly slightly curved at maturity, broadening distally, 17–20 mm long, 3–3.5 mm diam., red, glabrous without, white-tomentose distally
within, the lobes spreading, oblong, obtuse, sometimes drying acute, 1–3 mm long; stamens 10, equal, ca. 14
mm long, yellow, the filaments equal, distinct, ca. 3–3.5 mm long, glabrous or sparsely pubescent at margins,
the anthers equal, ca. 12–13 mm long, the thecae incurved at base, smooth to slightly papillose, ca. 4–5.2 mm
long, the tubules slender, ca. 7.5–11 mm long, dehiscing by short distal clefts ca. 1–2 mm long; style equal to
corolla or slightly exserted, the stigma truncate; nectariferous disc pulvinate, glabrous. Fruit a spherical berry
(Fig. 3D), 10–14 mm diam., green when immature, turning whitish (“blanco”) to purplish (“morados”),
maturing nitid and dark purple or blue-black (“morado oscuro” to “rojizos”); seeds brown to orange, the
embryo white.
Distribution and Ecology.—Gonocalyx pulcher is a showy, ornamental plant locally distributed in the
Cordillera Oriental of northeastern Colombia. Since about 2005, co-author Díaz-Rueda has been studying
montane forests in the Reserva Natural La Montaña Mágica - El Poleo and the Reserva Natural El Páramo - La
Floresta in Santander department, where the species is found especially in semi-shade to open forest
edges, to shrubby subpáramo sites, on rocky slopes, and generally humid to dry or semi-dry areas, at elevations of 1300–2700 m. It is found in association with Andean high-elevation forest species such as oak
(Quercus humboldtii Bonpl., Fagaceae), wax palm [Ceroxylon quindiuense (H.Karst.) H.Wedl., Arecaceae], Alfaroa
williamsii Ant.Molina (Juglandaceae), Billia rosea (Planch. & Linden) C.Ulloa & P.Jørg. (Sapindaceae),
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Fig. 3. Gonocalyx pulcher. A. habit of terminal branches (D. Díaz-R. et al. 1528, MEDEL). B. new foliage (D. Díaz-R. 1418, MEDEL). C. branch tip showing
mature leaves and flowers (D. Díaz-R. et al. 1528, MEDEL). D. branch tip showing mature berries (D. Díaz-R. et al. 1528, MEDEL). Photos: D.M. DíazRueda.

Calycolpus moritzianus (O.Berg) Burret (Myrtaceae), Clusia spp. (Clusiaceae), Myrsine latifolia (Ruiz & Pav.)
Spreng. (Primulaceae), Sloanea sp. (Elaeocarpaceae), Symplocos crassulacea B.Ståhl (Symplocaceae), Viburnum
glabratum Kunth (Viburnaceae), and Vismia baccifera (L.) Triana & Planch. (Hypericaceae). In more open and
drier areas it is found with species such as Baccharis nitida (Ruiz & Pav.) Pers. (Asteraceae), Byrsonima crassifolia (L.) Kunth (Malpighiaceae), Calea trianae Hieron. (Asteraceae), Epidendrum arachnoglossum Rchb.f. ex
André (Orchidaceae), Freziera candicans Tul. (Pentaphylacaceae), Ilex cf. nervosa Triana (Aquifoliaceae), Miconia
rubiginosa (Bonpl.) DC. (Melastomataceae), Polygala paniculata L. (Polygalaceae), Psychotria erythrocephala
(K.Schum. & K.Krause) Standl. (Rubiaceae), Pteridium arachnoideum (Kaulf.) Maxon (Dennstaedtiaceae),
Siphocampylus glareosus Zahlbr. (Campanulaceae), and Turnera lineata Urb. (Passifloraceae). In subpáramo
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habitats it is generally found with species such as Puya nitida L.B.Sm. & Read (Bromeliaceae) and Tamania
chardonii (A.C. Sm.) Cuartrec. (Asteraceae). It may even be found in disturbed areas along the edges of Pinus
spp. (Pinaceae) plantations.
At the Reserva Natural La Montaña Mágica - El Poleo, Gonocalyx pulcher is associated with eight other
species of Ericaceae—Bejaria aestuans L.f. (locally known as “morcate”), Cavendishia bracteata (Ruiz & Pav.
ex J. St.-Hil.) Hoer., Gaultheria erecta Vent., Monotropa uniflora L., Sphyrospermum buxifolium Poepp. & Endl.,
Orthaea cavendishioides A.C. Sm., Psammisia penduliflora (Dunal) Klotzsch, and P. pauciflora [now P. urichiana
(Britton) A.C. Sm., see Luteyn 2019]; whereas, in the Reserva Natural El Páramo - La Floresta, with low
páramo vegetation in open areas and oak forests, it is associated with the Ericaceae—Bejaria aestuans, B. resinosa Mutis ex L.f., Cavendishia bracteata, C. guatapeensis Mansf., C. sp. subgen. Chlamydantha Luteyn,
Disterigma noyesiae Luteyn, D. staphelioides (Planch. ex Wedd.) Nied., Gaylussacia buxifolia Kunth, Gaultheria
anastomosans (L.f.) Kunth, G. erecta, Monotropa uniflora, Psammisia penduliflora, Satyria cf. warscewiczii
Klotzsch, and Sphyrospermum buxifolium. [Note: The extremely rare Orthaea cavendishioides A.C. Sm., known
only from the type collection made in 1927, has also been tentatively identified (by N.R. Salinas, COL) from
both of these reserve areas.]
Gonocalyx pulcher has been collected in flower in the months of January, February, March, April, May,
June, July, and October, and in fruit in January, February, September, and October. The fruits “didn´t taste very
sweet to me” (Díaz-Rueda, pers. obs.).
Ecological studies of hummingbirds at Reserva Natural La Montaña Mágica - El Poleo by biologist M.A.
Contreras-Vásquez have identified at least two hummingbird species, Chlorostilbon poortmani [“Short-tailed
Emerald”] and Amazilia franciae [“Andean Emerald”], visiting the flowers of Gonocalyx pulcher (ContrerasVásquez 2017, 2019 pers. comm.). Other personal observations by co-author D. Díaz-Rueda at Reserva
Natural El Páramo - La Floresta, ca. 2500 m, include the hummingbirds Colibri coruscans [“Sparkling
Violetear”], Ocreatus underwoodii [“Booted Racket-tail”], and Chlorostilbon sp., and the nectar-robber Diglossa
albilatera [“White-sided Flowerpiercer”], along with the africanized european honeybee Apis mellifera. He has
also observed there in the open, low páramos partially eaten fruits in the feces of the locally known “dog fox”
(Cerdocyon thous), a medium-sized canid.
Preliminary Conservation Status.—Gonocalyx pulcher is endemic to montane areas in the Cordillera
Oriental of northeastern Colombia (Santander and Norte de Santander departments), a region historically and
currently under severe degradation from human activities, such as agriculture, logging, and livestock grazing
(pers. obs.), which makes habitat destruction a potential threat. This is a poorly known species in ecological
aspects that requires further collection and study. Unfortunately, there is little known about its population quantifications. Although this species has an EOO of 6,269.521 km2, calculated with GeoCAT (http://
geocat.kew.org/editor) according to our known coordinate collections and suggesting it as “Vulnerable” in
accordance with the IUCN Red List Criteria (IUCN Standards and Petitions Subcommittee 2019), and an
AOO of 36.000 km2 suggesting it as “Endangered”, our observations in situ and studied collections suggest
that at least 10 healthy populations exist (and perhaps more), which apparently are not being reduced in
extension, area or quality of habitat, conditions that would suggest that it is not in any category of threat (see
also Bachman et al. 2011).
Although populations of Gonocalyx pulcher are found within areas dedicated to activities such as agriculture and livestock and so represent fragmented areas of continuous deforestation and human disturbances,
most of the known localities of this species do have the protection of occurring in at least two national parks,
the Área Natural Única Los Estoraques (near Ocaña and Playa de Belén, Dept. Norte de Santander) and the
Serranía de Los Yariguíes (near San Vicente de Chucurí, Dept. Santander), as well as in all eight of the nature
reserves of RENAZ (Red de Reservas Naturales de Zapatoca) (Dept. Santander), viz., El Páramo - La Floresta,
La Montaña Mágica - El Poleo, Nirvana - Clavellinas, El Refugio del Oso, Mamá Bertha, El Naranjito Nacumal, Traganubes, and Altagracia, with the largest and healthiest populations being found in the first two
nature reserves. For those reasons, we categorize G. pulcher under the category called “Least Concern” (LC),
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because it is unlikely to become extinct in the near future, but likely to be vulnerable due to large-scale forest
destruction at higher elevations, even though some populations are in national parks.” Currently the presence
of G. pulcher in two national parks and eight civil society nature reserves should allow its long-term
conservation.
All Specimens Known and Examined of Gonocalyx pulcher.—COLOMBIA: “Prov. de Socorro: Lajitas, 6000 ft, Jan 1847,” (probably
south of Socorro) (fl), Funck & Schlim 1418, P (P 00649617 on line!; no other herbarium material of this collection have been found and it is
not a type of any sort as implied by H.O. Sleumer’s annotations of 1959). Santander. San Vicente de Chucurí, Yariguíes, 1984 (st), R. Ardila
255 (currently in the old INDERENA herbarium soon to be incorporated into FMB); Vereda La Cacica, nr. Zapatoca, Reserva Natural La
Montaña Mágica - El Poleo, ca. 6º50’N, 73º18’W, 1800–2400 m, 2 Jul 2012 (fl), D. Díaz-Rueda et al. 70 (MEDEL), alrededores de la casa y
parte baja del sendero, 1800–1950 m, 12 Jan 2014 (fl, fr), D. Díaz-Rueda et al. 539 (MEDEL), 2200–2300 m, 6 Oct 2017 (fl, fr), D. Díaz-Rueda
et al. 1418 (COL, MEDEL), 2100–2300 m, 2 Oct 2018 (fl, fr), D. Díaz-Rueda et al. 1528 (MEDEL); Vereda Bellavista, nr. Zapatoca, Reserva
Natural El Páramo - La Floresta, nr. bosque de La Herradura, ca. 6º49’N, 73º19’W, 2500–2700 m, 6 Jan 2015 (fl, fr), D. Díaz-Rueda et al. 869
(MEDEL); Vereda Santa Rita, Reserva Natural Altagracia, junto a la vía que conduce a la escuela de la Vereda Santa Rita, 6º51’N, 73º18’W,
2000–2100 m, 27 Feb 2021 (fl, fr), D. Díaz-Rueda et al. 2203 (CDMB, COL, HJJT, JAUM); Vereda Centro, Betulia, camino de Lengerke, desde
el casco urbano de Betulia hacia la hacienda El Florito, 6º54’N, 73º17’W, 1900–2000 m, 3 Jan 2021 (fl, fr), D. Díaz-Rueda et al. 2185 (CDMB,
COL); Vereda Santa Bárbara, Betulia, camino de Lengerke, desde el casco urbano de Betulia hacia la hacienda El Florito, 6º55’N, 73º17’W,
2000–2100 m, 2 Jan 2021 (fl, fr), D. Díaz-Rueda et al. 2188 (COL, JBB); Vereda Chanchón, San Vicente de Chucurí, Serranía de Los Yariguíes,
cerro de Santa Lucía, camino de Lengerke entre Zapatoca y San Vicente de Chucurí, 6º51’N, 73°20’W, 2400–2500 m, 3 Feb 2021 (fl, fr), D.
Díaz-Rueda et al. 2195 (CDMB, COL, HJJT, JBB). Norte de Santander. “Nlle Grenade, prov. de Ocaña,” 2150 m, 1851, Schlim 153 (lectotype,
here designated, see above, MPU; isolectotype, MPU); La Playa de Belén, Área Natural Única Los Estoraques, bosque de Piritama, 1800 m,
1 Jul 2002 (fl), R. Galindo et al. 874 (COL), same area, 8º15’N, 73º15’W, 1700–1850 m, 23 Mar 2005 (fl), J. Betancur et al. 11452 (COL, HUA);
Vereda La Unión, Bochalema, montañas al noroccidente de la escuela, 7º35’N, 72º39’W, 1300–1500 m, 7 Jun. 2005 (fl), L. Sánchez et al.
9463 (HECASA). Other specimens examined. Colombia: “New Granada,” ex Hooker 1849, Purdie s.n. (GH), “N. Granada,” Purdie s.n. (K),
“N. Granada” Purdie bis (K); Cultivated plants, 1845, Purdie s.n. “seed 248” (K); “Hort. Kew” October 1879 (K).
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