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Abstract

Two new species of Graffenrieda (Melastomataceae: Merianieae) are described from Colombia and Panama.
Graffenrieda jefensis, a Panamanian endemic from Cerro Jefe, is characterized by a calyptrate calyx that falls away as a
unit at anthesis, S-merous flowers, 3-locular ovary, and conspicuous persistent calyx teeth. Graffenrieda maklenkensis,
a Colombian endemic from the Cordillera Oriental in the northern Andes of Colombia, has a calyx that is fused in bud
but ruptures into four (rarely three) lobes at anthesis that lack external calyx teeth, 4—(5)-merous flowers, a 3—(4)-locular
ovary, and hypanthial indumentum (at anthesis) that is minutely lepidote intermixed with glandlike or resinous scurfy
trichomes. Each species is illustrated, compared with presumed relatives, and provided with a conservation assessment
using IUCN guidelines.

Resumen

Se describen dos nuevas especies de Graffenrieda (Melastomataceae: Merianieae) de Colombia y Panama. Graffenrieda
Jjefensis, endémica de Panama de Cerro Jefe, se caracteriza por el céliz caliptrado que es dehiscente como una unidad en
antesis, flores 5-meras, ovario 3-locular, y dientes del caliz persistentes y conspicuos. Graffenrieda maklenkensis,
endémica de Colombia de la Cordillera Oriental en los Andes del norte, se caracteriza por tener el caliz fusionado en
botdn, pero que es dehiscente en cuatro (raramente tres) lobulos en antesis sin dientes externos, flores 4—(5)-meras,
ovario 3—(4)-locular, indumento del hipanto (en antesis) diminutamente lepidoto entremezclado con tricomas
glandulares o escamas resinosas. Para cada especie se incluye la ilustracion, comparacion con las presuntas especies
cercanas, y una evaluacion del estado de conservacion utilizando criterios de la UICN.

Introduction

Graffenrieda Candolle (1828: 105), a neotropical genus of shrubs and trees (rarely woody climbers), is distributed
from southern Mexico, Central America, and the West Indies to Andean South America (Venezuela south to
Bolivia), east to the Guianas and Venezuelan tepuis, and south to southeastern Brazil between sea level and 3200
m (Wurdack 1973, 1980, Almeda 2009, Mendoza-Cifuentes & Fernandez-Alonso 2010). Like other woody
members of the neotropical tribe Merianieae, it is characterized by capsular fruits, narrow seeds that lack
conspicuous sculpturing, and appendiculate anther connectives. In many ways it is a streamlined member of the
Merianieae clade with small to medium sized white flowers (petals mostly 0.5-1.5 e¢m long), isomorphic yellow
anthers, anther connectives modified dorso-basally into small deflexed toothlike appendages, dorsally arcuate
anthers with mostly ventrally inclined pores, and cuneiform, filiform, or linear-pyramidate seeds with straight
embryos (Almeda 1984, Mendoza-Cifuentes & Fernandez-Alonso 2011).

Graffenrieda is the second largest genus in the tribe Merianieae. A majority of its species is centered in two
main regions of South America: the Andes and the Guayana Highlands. Venezuela and Colombia, with 31 and 25
species respectively (Almeda et al. submitted, Michelangeli & Cotton 2008), collectively harbor about 70% (44) of
the known species and also have a larger number of endemic species (17) than any other area of the neotropics.
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We describe here two new species of Graffenrieda, each endemic to Panama and Colombia respectively. These
and three other recently described taxa (Goldenberg & Meirelles 2011, Michelangeli & Goldenberg 2013,
Michelangeli & Ulloa Ulloa 122013) tentatively bring the number of currently recognized species in the genus to
65. One of the new species described here was discovered during recent collecting expeditions to Colombia for the
Miconieae Planetary Biodiversity Inventory project (http://sweetgum.nybg.org/melastomataceae/). Flowering
material of the other species came to light in the course of studying Panamanian collections sent to CAS for routine
identification. Because only fruiting material of this species was known when the treatment of Melastomataceae
for Flora Mesoamericana (Almeda 2009) was being prepared this species was set aside in hopes that flowering
material would eventually come to light.

Graffenrieda jefensis Almeda, Alvear & Humberto Mend. sp. nov. (Fig. 1)

Graffenrieda jefensis is distinguished by its consistently 5-merous flowers, linear-oblong anther thecae with notched or
emarginate apices, leaf bases with two revolute lobes on each side of the blade, costate hypanthia, calyptrate calyx, 3-
locular ovary and persistent erect calyx teeth. Closely related species with a calyptrate calyx, 5-merous flowers, and 3-
locular ovaries differ in having acuminate or caudate-acuminate leaf apices, anther thecae that are subulate, petals that are
basally attenuate or clawed, and calyx teeth that are reduced to small inconspicuous tubercles.

Type:—PANAMA. Panama province: Cerro Jefe, 1000 m, 11 June 1975 (mature buds), S. Mori 6524 (holotype: CAS!;
isotypes: MEXU, MO!, PMA ).

Tree 8—9 m tall. Young branches, petioles, and inflorescence branches densely to moderately rufescent, lepidote
becoming glabrescent. Internodes 1-6.5 cm long, the uppermost quadrangular to subquadrangular and irregularly
sulcate when dry but becoming terete with somewhat enlarged nodes with age. Petioles canaliculate, 2—4 c¢cm long.
Leaves opposite and isophyllous, 7.5-14 x 4.5-7.5 cm, elliptic, apex blunt-cuspidate, base obtuse, slightly
decurrent, with two triangular revolute lobes or flaps ca. 1.5-3 mm long on each side of the blade ca. 1.5-3 mm
above the petiole/laminar junction, both surfaces densely lepidote on young leaves but the adaxial surface typically
glabrescent with age. Venation acrodromous, the primary nerve somewhat elevated on the adaxial surface, very
prominent on the abaxial surface, with two pairs of secondary nerves but only the innermost pair extending to the
blade apex and converging with the primary nerve. The secondaries basal to shortly supra-basal, diverging from the
primary nerve up to 2 mm from the base, secondary nerves impressed on the adaxial and prominent on the abaxial
surface, tertiaries (transversals) impressed on the adaxial surface, flat to slightly prominent on the abaxial surface.
Inflorescence a terminal, open and multiflorous panicle, 5-14.5 cm long (including the peduncle, which is 2.5-5.5
cm long), with up to 4 nodes, typically with 4 branches on the proximal node and 2 branches on the upper nodes;
paracladia 4.5—6 cm long, with 2-3 levels of branching; ultimate units of each paraclade with clusters of 3—11
flowers. Bracts 2 x 0.8 cm, similar to the leaves in shape and vestiture. Bracteoles apparently early caducous and
not seen. Flowers 5-merous, on pedicels 0.5-1 mm, lengthening to 2—3 mm on fruiting hypanthia. Hypanthium 2—
2.5 x 2 mm, suburceolate, externally costate and moderately to densely rufescent lepidote (the scales 0.1 mm in
diameter). Calyx fused into a hyaline attenuate-apiculate conic calyptra 2.8—3.2 mm long while in bud, sparsely
lepidote, dehiscing and falling away as a unit at anthesis; the 5 external deltoid teeth callose-thickened, erect, 1-1.5
mm long (from torus to apex on flowers) and persistent on mature hypanthia, calyx tube less than 0.2 mm long.
Petals 2.5-3 x 1.5 mm, ovate-lanceolate, apex acute, base rounded-truncate, white, entire and glabrous. Stamens
10, isomorphic; filaments 0.5—-0.8 mm long, pale yellow, ligulate; anther thecae 1.8-2.3 x 0.5 mm, yellow, linear-
oblong, notched or emarginate apically, the solitary apical pore 0.2 mm wide and somewhat ventrally inclined;
connective not prolonged but modified into a deflexed dorso-basal acute, glabrous spur (appendage) 0.2—0.3 mm
long. Ovary 1-1.5 x 0.75 mm, ovoid, the apex moderately lepidote with a lobulate collar 0.2—0.3 mm long, (2) 3-
locular, basally 1/2—1/3 inferior; style 2.8-3.3 mm long, linear, glabrous; stigma punctiform. Capsules 3 x 3 mm;
the enveloping hypanthium 3.5 x 3 mm, conspicuously costate externally and moderately to densely rufescent
lepidote (the scales 0.1 mm diameter). Seeds 1-1.3 x 0.2—0.3 mm, cuneiform to narrowly pyramidate, brown,
lateral symmetrical plane oblong-arcuate, the chalazal end typically flattened vertically and sometimes tapered to
an acute projection on the raphal side that is confluent with the raphal ridge, antiraphal symmetrical plane angulate
or rounded, the raphal zone narrow, oblong, and mostly forming a thin carinate ridge extending the entire length of
the seed, testa + granulate and inconspicuously papillate especially on the antiraphal side.
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FIGURE 1. Graffenrieda jefensis. A. Flowering branch. B. Leaf base showing revolute lobes on abaxial surface. C. Flower. D.
Stamen, lateral view (left) and dorsal view (right). E. Petal (adaxial surface). F. Hypanthium (at anthesis) in longitudinal section. G.
Ovary in cross section (3-locular). H. Ovary in cross section (2-locular). I. Flower bud showing hypanthium and fused calyx (right)
and cleanly rupturing calyptrate calyx (left). J. Fruiting hypanthium. K. Seeds. L. Enlargement of lepidote indumentum scale from
abaxial foliar surface. (A-I from Mori 6542, CAS; J-L from McPherson 9797, CAS).
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Distribution and habitat:—Endemic to the upper slopes of Cerro Jefe east of the Canal Area in Panama
where it grows in wet cloud forests with species of Clusia (Linnaeus 1753: 509) and Colpothrinax cookii (Read
1969: 13) at 850—1000 m. Cerro Jefe was an important island refugium from the middle of the Miocene until the
land bridge between North America and South America was established ca. 3.5-2.4 million years ago (Graham
1985, Carrasquilla 1997, Almeda 2000a). The high incidence of vascular plant endemism on Cerro Jefe and
adjacent Cerro Azul is a reflection of this geologic history (Lewis 1971). Of the 1230 + species of plants thought to
be endemic to Panama (Carrasquilla 1997), over 150 are restricted to the Cerro Jefe region, including the following
six locally endemic species of Melastomataceae: Adelobotrys jefensis (Almeda 1981: 210), Blakea hexandra
(Almeda 1990: 320) Penneys & Almeda in Penneys & Judd (2013: 26), Miconia jefensis (Almeda 2000b: 43),
Miconia morii (Almeda 2000b: 46), Miconia peltata (Almeda 1989a: 218), and Tessmannianthus carinatus
(Almeda 19890b: 2).

Phenology:—This species has been collected with mature flower buds in early June, and in fruit in early and
late July.

Conservation status:—This species is known only from the summit forest of Cerro Jefe which has protected
status since it is within Chagres National Park (1290 km?). This park was created in 1984 to protect all lands that
contribute to water production and sustainability of the Chagres watershed which in turn protects the Panama Canal
and Lake Alajuela (Carrasquilla 1997). Based on IUCN guidelines and criteria (IUCN 2001, 2011) and our current
knowledge of its limited distribution, this species is assigned a provisional [UCN conservation status of
Endangered (EN).

Etymology:—The specific epithet is derived from Cerro Jefe, the type and only known locality for this
species.

Additional specimens examined (paratypes):—PANAMA. Panama province: Cerro Jefe, NE of Panama
City, 850-900 m, c. 9°15° N, 79°30° W, 12 July 1986 (fr), G McPherson 9736 (CAS!, MO, PMA, US); vicinity of
Cerro Jefe, 850 m, c. 9°15° N, 79°30° W, 24 July 1986 (fr), G McPherson 9797 (CAS!, CR, MO, PMA).

Discussion:—Graffenrieda jefensis is distinguished by its 5-merous, pedicellate flowers, oblong anther thecae
with notched apices, leaf bases that are slightly decurrent with two triangular revolute lobes on each side of the
blade, externally costate hypanthia, calyptrate calyx that falls away as a unit following anthesis, (2) 3-locular ovary,
and external deltoid calyx teeth that are callose thickened, erect, and persistent on fruiting hypanthia. The calyx
teeth are so prominent that they superficially resemble true calyx lobes.

In the key to species of Graffenrieda with a calyptrate calyx (Goldenberg & Meirelles 2011), G jefensis keys to
the couplet that includes G bella (Almeda 1984: 275) and G micrantha (Gleason 1950: 346) L. O. Williams (1963:
564). These three Panamanian species share a calyptrate calyx, 5-merous flowers, and a 3-locular ovary but they
are otherwise distinct and readily separated from one another. In G bella, which also has leaf bases with revolute
lobes on each side of the blade abaxially, the leaves are smaller (4.7-8 x2.1-4 cm) with an acuminate apex, the
hypanthium (at anthesis) is narrowly subcylindric, the calyx teeth are poorly developed and evident as blunt
tuberculiform projections 0.25—0.5 mm long, the petals are cuneate to distinctly clawed at the base, the anther
thecae are distinctly subulate, and the ovary is copiously lepidote distally. Graffenrieda bella is also allopatric with
a distribution restricted to Chiriqui and Veraguas provinces west of the Canal Area. Graffenrieda micrantha, which
is only known from the type (Fish Creek mountains in Bocas del Toro province in western Panama), differs by its
terete uppermost branches. It also has large leaf blades (8—20.5 x 4.5-9 cm) like G jefensis but the apices are
caudate-acuminate and the base is not decurrent and has divergent auriculate lobes at the petiole/laminar junction,
small hypanthia at anthesis (ca. 1.25 mm long to the torus), inconspicuous calyx teeth (0.25 mm long) evident as
mere tubercles, small narrowly oblong-lanceolate petals (3 x 0.5 mm), and minute anther thecae (2-2.25 mm).

The floral measurements given in the above description for G jefensis were taken from mature hydrated buds
so dimensions may increase somewhat when specimens are collected with fully open flowers.

Graffenrieda maklenkensis Humberto Mend., Alvear & Almeda sp. nov. (Figs. 2, 3)

Graffenrieda maklenkensis is characterized by its modally elliptic leaves with acute to obtuse base, long inflorescence (15-27
cm, including peduncle) with divaricate branching, short pedicellate flowers at anthesis, lepidote hypanthial indumentum
mixed with translucent glandlike or resinous scurfy trichomes, and a calyx that is fused in bud but ruptures into four (rarely
three) persistent lobes with apiculate apices that are evident at anthesis but caducous on fruiting hypanthia. Its closest
relative is G. harlingii (Wurdack 1976: 7) which differs in having smaller leaves with a rounded base and non-divaricate
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inflorescence branching, sessile flowers at anthesis, hypanthia (at anthesis) with a uniformly amorphous furfuraceous
chocolate brown indumentum, and apically rounded, non-apiculate calyx lobes.

Type:—COLOMBIA. Santander: Municipio of Floridablanca, vereda La Judia, Cerro La Judia, Reserva Natural Campesina
Los Maklenkes, Sendero Mario Mejia, 1900 m, 7°4.80' N, 73°2.70' W, 9 March 2012 (fl), F. Almeda, M. Alvear, H.
Mendoza, G. Saavedra & D. Alvear 10643 (holotype: COL!; isotypes: CAS!, FMB!, HECASA!, NY!, UIS!)

Tree 3—12 m tall. Young branches, petioles and inflorescence branches sparsely rufescent lepidote becoming
glabrescent. Internodes 1-3 cm long, the uppermost rounded-quadrangular becoming terete with age. Petioles
canaliculate, 2.1-4 cm long. Leaves opposite and isophyllous, 11-16 x 6—8 cm, modally elliptic to oblong-elliptic;
apex obtuse, sometimes short-cuspidate, base acute to obtuse and slightly revolute and decurrent, margin entire;
adaxial surface glabrescent to glabrous at maturity, abaxial surface densely covered with a mixture of minute
rufescent scales and whitish scales 0.1 mm in diameter; venation acrodromous, the primary nerve flat on the
adaxial surface, prominent on the abaxial surface, with two pairs of secondary nerves, but only the innermost pair
extending to the blade apex and converging with the primary nerve, the secondaries basal to very shortly supra-
basal, diverging from the primary nerve up to 2 mm form the base, impressed on the adaxial surface and prominent
on the abaxial surface, tertiaries (transversals) impressed on the adaxial surface, flat to slightly prominent on the
abaxial surface. Inflorescence a terminal, open and multiflorous panicle, 15-27 cm long (excluding the peduncle,
which is 5.5-8 cm long), with up to 4 nodes and 2 branches at the proximal and upper nodes; paracladia 7-14 cm
long, with 3—4 levels of branching, the ultimate units of each paraclade with clusters of 3—9 flowers. Bracts and
bracetoles not seen, apparently early caducous. Flowers 4—(5)-merous, morphologically protogynous, on pedicels
0.5-0.7 mm long. Hypanthium 3.6—4 x 2—-2.5 mm, subcylindric to narrowly campanulate, externally slightly
costellate, sparsely and caducously covered with rufescent scales and translucent glandlike scurfy trichomes (0.3
mm diameter); calyx tube less than 0.2 mm long, the exterior calyx teeth obsolete, calyx fused in bud then
rupturing into four (sometimes three) mostly regular or irregular (if three in number) triangular-rounded lobes, 1-
1.3 mm long (from torus to apex), short-apiculate at the apex, with an indumentum like that of the hypanthium.
Petals 4-5 x 2.5-3.5 mm, obovate, apically rounded to emarginate, white, entire and glabrous. Stamens 8—(10),
isomorphic; filaments 2.5-3.8 mm long, pale yellow, ligulate; anther thecae 3.8—4.2 mm long, yellow, oblong-
subulate, dorsally arcuate, the solitary pore 0.17-0.23 mm wide and ventrally inclined; connective prolonged 0.1
mm below the thecae and modified into a deflexed tooth-like appendage 0.2 mm long. Ovary ca. 2.3-2.5 mm long,
elliptic to globose, apex lobulate, minutely granulose and sparsely glandular-puberulent, (3)—4-locular, basally 1/3
to 1/2 inferior; style 7-11 mm long, linear, straight to sometimes slightly curved apically, glabrous, stigma
punctiform. Post-mature capsules 3 x 3 mm, globose; the enveloping hypanthium 4.5—-5 mm long to the torus,
bluntly costellate and glabrous externally. Seeds 0.7—1.1 x 0.4-0.5 mm, pyramidate, brown, lateral symmetrical
plane oblong-arcuate to pyramidate, the chalazal end flattened horizontally, antiraphal symmetrical plane angulate
to somewhat rounded, the raphal zone oblong and extending the entire length of the seed, testa smooth and shiny.

Distribution and habitat:—Endemic to the Cordillera Oriental in the Northern Andes of Colombia, in the
departments of Santander and Norte de Santander. This species grows in Andean and High Andean forests at 1900—
3000 m. It has only been collected in areas with well preserved forest.

Phenology:—The type from Santander, which was collected in early January, has flowers. Other material
collected in October was in flower and fruit.

Conservation status:—This species is known from two localities. One of the localities is currently protected
in the Reserva Natural Campesina Los Maklenkes (0.12 km?), that is adjacent to the Parque Regional Natural Cerro
La Judia (35.21 km?). These two areas are included within the Important Bird Area of Cerro La Judia (IBA
CO171). The Area of Occupancy (AOO) based on this IBA area is 86 km* (Franco et al. 2009, CDMB 2012,
Birdlife International 2013). The population in Norte de Santander is not in a protected area and we have no
information on its size. However, ongoing deforestation is a major environmental threat in the region. Based on our
current knowledge and the [UCN guidelines and criteria (IUCN 2001, 2011), this species is assigned a provisional
IUCN conservation status of Endangered (EN).

Etymology:—The specific epithet is taken from the name of the protected area where we collected the type
specimens, “Reserva Natural Campesina Los Maklenkes”.
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FIGURE 2. Graffenrieda maklenkensis. A. Flowering branch. B. Leaf base detail (abaxial surface). C. Indumentum detail on abaxial
leaf surface. D. Flower. E. Stamen, lateral view (left) and dorsal view (right). F. Petal (adaxial surface). G. Flower bud showing
morphologic protogyny. H. Hypanthium (at anthesis) in longitudinal section. 1. Ovary cross section. J. Fruiting hypanthium. (A—J
from Almeda et al. 10643, CAS).

44 « Phytotaxa 163 (1) © 2014 Magnolia Press ALMEDA ET AL.



Additional specimens examined (paratypes):—COLOMBIA. Santander: Municipio de Floridablanca, La
Judia, Cerro La Judia, 2049 m, 7°05"28"N, 73°02'40"W, 11 October 2005 (fr), L. L. Roa-Fuentes 403 (COL!);
Norte de Santander: Municipio Villa Caro, Vereda al paramo de Guerrero, en laderas de fuertes pendientes en
franja de bosque, 3000 m, 10 October 2009 (f1), R. Sdnchez 12706 (HECASA!).

Discussion:—Graffenrieda maklenkensis can be recognized by its appressed lepidote rufescent indument on
branches and inflorescence, the conspicuous tertiary and quaternary venation, 2 pairs of secondary nerves, the open
divaricately branched inflorescence with 4—5-merous, short pedicellate (at anthesis) flowers, hypanthia with a
mixture of rufescent scales and whitish glandlike scales, calyx lobes with a caducous apiculate apex, and obovate
apically rounded-emarginate petals. Among described species, Graffenrieda maklenkensis is most similar to G
harlingii, a species centered in southern Ecuador with one known population in Colombia (Antioquia), but the
latter has smaller leaves (5—10 x 3.5—-6 cm) with a rounded base, quaternary venation that is not conspicuous on
abaxial foliar surfaces, smaller inflorescences with poorly developed and unbranched paracladia, sessile flowers at
anthesis, hypanthial indumentum that is dark chocolate brown and amorphous furfuraceous at anthesis, calyx lobes
that lack a caducous apiculate apex, petals that are obovate with a rounded-obtuse apex, anther connective
prolonged 0.4 mm below the thecae, and dorso-basal anther appendages 0.4—0.7 mm long.

Another vegetatively similar species with 4-merous flowers is G reticulata Wurdack (in Maguire & Wurdack
1958: 110), endemic to Cerro de La Neblina in Venezuela, which has a consistently 3-locular ovary, smaller leaves
(612 x 3—6 cm) with only one pair of secondary veins, shorter petioles (1-2 cm), and abaxial leaf surfaces that are
glabrous (Groger 2001). Graffenrieda tristis Triana (1871: 72) L.O. Williams (1963: 564), another species with 4-
merous flowers from Peru, is also similar vegetatively but differs by its smaller leaves with only one pair of
secondary veins, pedicellate flowers (pedicels 2—3 mm long), and calyptrate calyx.

FIGURE 3. Graffenrieda maklenkensis. A. Branch showing leaves (adaxial surfaces) and inflorescence.B. Leaf showing primary and
secondary nerves and revolute base (abaxial surface). C. Flower and young fruiting hypanthia. D. Hypanthia in post-mature fruit. (all
photos from the type collection by F. Almeda).

TWO NEW SPECIES OF GRAFFENRIEDA (MELASTOMATACEAE) Phytotaxa 163 (1) © 2014 Magnolia Press * 45



Acknowledgments

We thank Gustavo Saavedra, his family, and friends at “Reserva Natural Campesina Los Maklenkes” for their
hospitality, guidance, and permission to work in their reserve; Sean Vidal Edgerton for the line drawings; curators
and staffs at COL, HECASA and MO for access to collections under their care; Carlos Parra for providing images
of selected specimens at COL; Gordon McPherson and Gerrit Davidse for information on undistributed duplicate
collections of Graffenrieda jefensis at MO; and Carmen Ulloa Ulloa and Fabian A. Michelangeli for reviews of the
manuscript. This research was supported in part by a grant from the U.S. National Science Foundation (DEB-
0818399-Planetary Biodiversity Inventory-Miconieae), the M. Stanley Rundel Charitable Trust, and the California
Academy of Sciences. We are grateful to the Ministerio de Ambiente y Desarrollo Sostenible and Autoridad
Nacional de Licencias Ambientales (ANLA) in Colombia for granting permits to collect specimens (including
DNA material for molecular research) for the project entitled “Sistematica y filogenia de la tribu Miconieae
(Melastomataceae)”.

Literature Cited

Almeda, F. (1981) The Mexican and Central American species of Adelobotrys (Melastomataceae). Annals of the Missouri
Botanical Garden. 68(1): 204-212.
http://dx.doi.org/10.2307/2398821

Almeda, F. (1984) New and noteworthy additions to the Melastomataceae of Panama. Proceedings of the California Academy
of Sciences 43(17):269-282.

Almeda, F. (1989a) New species and taxonomic notes on Mexican and Central American Melastomataceae. Proceedings of the
California Academy of Sciences 46(9): 209—-220.

Almeda, F. (1989b) Tessmannianthus, an arborescent genus of Melastomataceae new to Panama. Annals of the Missouri
Botanical Garden 76(1): 1-6.
http://dx.doi.org/10.2307/2399340

Almeda, F. (1990) New species and new combinations in Blakea and Topobea (Melastomataceae), with an historical
perspective on generic limits in the tribe Blakeeae. Proceedings of the California Academy of Sciences 46(14): 299326.

Almeda, F. (2000a) The hexandrous species of Topobea (Melastomataceae). Proceedings of the California Academy of
Sciences 52(9): 97-109.

Almeda, F. (2000b) New Costa Rican and Panamanian species of Miconia (Melastomataceae: Miconieae). Proceedings of the
California Academy of Sciences 52(4): 33-54.

Almeda, F. (2009) Melastomataceae. /n: Davidse, G., Sousa-Sanchez, M. , Knapp, S. and Chiang, F. (eds.) Flora
Mesoamericana. 4(1). Universidad Nacional Auténoma de México, D.F., pp. 164-338.

Almeda, F., Alvear, M., Mendoza-Cifuentes, H., Penneys, D.S. and Michelangeli, F. (Submitted) Melastomataceae. /n: Bernal
R., Gradstein, R. and Celis, M. (eds.) Catdlogo de las Plantas de Colombia. Instituto de Ciencias Naturales, Universidad
Nacional de Colombia & University of Gottingen.

BirdLife International (2013) Important Bird Areas factsheet: Cerro La Judia. Available from http:/www.birdlife.org/
datazone/sitefactsheet.php?id=14503 (accessed: 27 November 2013).

Candolle, A.L.P.P. de (1828) Melastomaceae. /n: Treuttel & Wiirtz (eds.) Prodromus systematis naturallis regni vegetabilis.
Paris. 3: 99-202.,

Carrasquilla, L.G. (1997) Cerro Azul-Cerro Jefe Region Panama. /n : Davis, S.D., Heywood, V.H., Herrera-MacBryde, O.,
Villa-Lobos, J. & Hamilton, A.C. (eds.) Centres of plant diversity : A guide and strategy for their conservation (Vol. 3 The
Americas), WWF-World Wildlife Fund for Nature and [IUCN-The World Conservation Union. [UCN Publications Unit,
Cambridge, U.K., pp. 221-225.

CDMB - Corporaciéon auténoma regional para la defensa de la meseta de Bucaramanga (2012) Plan de manejo del drea
protegida parque natural regional Cerro La Judia - Municipios de Floridablanca, Piedecuesta y Tona. Documento técnico
de soporte. Bucaramanga, 100 pp.

Franco, A.M., Devenish, C., Barrero, M.C. & Romero, M.H. (2009) Colombia. /n: Devenish, C., Diaz Fernandez, D.F., Clay,
R.P.,, Davidson, I. & Yépez-Zabala, 1. (eds.) Important Bird Areas Americas - Priority sites for biodiversity conservation.
BirdLife International - BirdLife Conservation Series No. 16. Quito, Ecuador, pp 135-148.

Gleason, H.A. (1950) Observations on tropical American melastomes. Phytologia 3(3): 345-360.

Goldenberg, R. & Meirelles, J. (2011) A new species of Graffenrieda (Merianieae, Melastomataceae) with a calyptrate calyx.
Systematic Botany 36(1): 119—-123.
http://dx.doi.org/10.1600/036364411x553199

Graham, A. (1985) Vegetational paleohistory studies in Panama and adjacent Central America. /n: D’ Arcy, W.G., Correa, A. &
Mireya, D. (eds.) The botany and natural history of Panama. Monographs in Systematic Botany from the Missouri

46 * Phytotaxa 163 (1) © 2014 Magnolia Press ALMEDA ET AL.


http://dx.doi.org/10.2307/2398821
http://www.birdlife.org/datazone/sitefactsheet.php?id=14503
http://www.birdlife.org/datazone/sitefactsheet.php?id=14503

Botanical Garden 10: 161-176.

Groger, A. (2001) Graffenrieda. In : Berry, P.E., Yatskievych, K. & Holst, B.K. (eds.) Flora of the Venezuelan Guayana.
Missouri Botanical Garden, St. Louis, pp. 321-338.

TUCN (2001) IUCN Red List Categories and Criteria : Version 3.1. Prepared by the [IUCN Species Survival Commission.
IUCN, Gland, Switzerland and Cambridge.

IUCN (2011) Guidelines for using the IUCN Red List Categories and Criteria. Version 9.0. Available from http://
www.iucnredlist.org/documents/RedListGuidelines.pdf (accessed: 27 November 2013).

Lewis, W.H. (1971) High floristic endemism in low cloud forests of Panama. Biotropica 3: 78—80.
http://dx.doi.org/10.2307/2989708

Linnaeus, C. (1753) Clusia. In: Species Plantarum, 1: 509—-510. Laurentius Salvius, Stockholm.

Maguire, B. & Wurdack, J.J. (1958) The botany of the Guayana Highland—Part I1I. Memoirs of the New York Botanical
Garden 10(1): 1-156.

Mendoza-Cifuentes, H. & Fernandez-Alonso, J.L. (2010) Evaluacion de caracteres del caliz y de los estambres en la tribu
Merianieae (Melastomataceae) y definicion de homologias. Revista de la Academia Colombiana de Ciencias 34(131):
141-171.

Mendoza-Cifuentes, H. & Fernandez-Alonso, J.L. (2011) Analisis cladistico de Centronia (Merianieae/Melastomataceae) con
base en caracteres morfologicos. Revista de la Academia Colombiana de Ciencias 35(137): 431-449.

Michelangeli, F.A. & Cotton, E. (2008) Melastomataceae. /n: Hokche, R., Berry, P.E. & Huber, O. (eds.) Nuevo Catdlogo de la
Flora Vascular de Venezuela. Fundacidn Instituto Botanico de Venezuela, Caracas. pp. 466—484.

Michelangeli, F.A. & Goldenberg, R. (2013) A new species of Graffenrieda (Melastomataceae) from the northern Amazon
basin. Brittonia: 1-4.
http://dx.doi.org/10.1007/s12228-013-9321-1

Michelangeli, F.A. & Ulloa Ulloa, C. (2013) A new species of Graffenrieda (Melastomataceae) from the Andes of southern
Ecuador. Phytotaxa 77(3): 43—48. DOI: 10.11646/Phytotaxa.77.3.2.
http://dx.doi.org/10.11646/phytotaxa.77.3.2

Penneys, D.S. & Judd, W.S. (2013) A revised circumscription for the Blakeeac (Melastomataceae) with associated
nomenclatural adjustments. PhytoKeys 20: 17-32.
http://dx.doi.org/10.3897/phytokeys.20.4344

Read, R.W. (1969) Colpothrinax cookii-a new species from Central America. Principes 13: 13-22.

Triana, J. (1871) Les Melastomacées. Transactions of the Linnean Society of London 28: 1-188.
http://dx.doi.org/10.1111/j.1096-3642.1871.tb00222.x

Williams, L.O. (1963) Notes on tropical American plants. Fieldiana Botany 29: 549-584.

Wurdack, J.J. (1973) Melastomataceae (Memecyleae by Morley, T.). /n: Lasser, T. (ed.) Flora de Venezuela. No. 8. Instituto
Botanico, Ministerio de Agricultura y Cria, Caracas. 819 pp.

Waurdack, J.J. (1976) Certamen Melastomataceis XXV. Phytologia 35(1): 1-13.

Wurdack, J.J. (1980) Melastomataceae. /n: Harling, G. & Sparre, B. (eds.) Flora of Ecuador. No. 13. Univ. Goteborg &
Riksmuseum, Stockholm. 406 pp.

TWO NEW SPECIES OF GRAFFENRIEDA (MELASTOMATACEAE) Phytotaxa 163 (1) © 2014 Magnolia Press * 47


http://www.iucnredlist.org/documents/RedListGuidelines.pdf
http://www.iucnredlist.org/documents/RedListGuidelines.pdf

