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ABSTRACT. Dorr, L. J. Flora of Guaramacal (Venezuela): Monocotyledons. Smithsonian Contributions to Botany, num-
ber 100, xiv + 289 pages, 26 figures, 316 maps, 2014.—The present volume is a taxonomic study of the monocotyledons
that occur in Guaramacal National Park (officially El Parque Nacional “General Cruz Carillo en Guaramacal”), which
protects the Ramal de Guaramacal, an outlier of the more extensive Cordillera de Mérida in the Venezuelan Andes. The
park covers 215 km? in Trujillo and Portuguesa states and includes forest and paramo found between 1,600 and 3,100 m
elevation. In all, 25 families, 135 genera, and 3135 species (316 taxa) are treated; the greatest species diversity occurs in Or-
chidaceae (147 species), Poaceae (57 species), and Cyperaceae (28 species). Twenty species are currently known only from
Guaramacal and might be endemic. Four new combinations are made: Cyperus hortensis (Salzm. ex Steud.) Dorr, Acronia
archidiaconi (Ames) Carnevali & G. A. Romero, Crocodeilanthe gelida (Lindl.) Carnevali & 1. Ramirez, and Fernandezia
schultesii (L. O. Williams) Carnevali & Dorr.

RESUMEN. Dorr, L. J. Flora de Guaramacal (Venezuela): Monocotiledéneas. Smithsonian Contributions to Botany,
numero 100, xiv + 289 paginas, 26 figuras, 316 mapas, 2014.—El presente volumen es un estudio taxonémico de las
monocotiledoneas que se encuentran en el Parque Nacional Guaramacal (oficialmente El Parque Nacional “General Cruz
Carrillo en Guaramacal”), que protege el Ramal de Guaramacal, un parte aislada de la mas extensa Cordillera de Mérida
en los Andes venezolanos. El parque ocupa 215 km? en los estados Trujillo y Portuguesa e incluye bosques y paramos
que se encuentran entre 1.600 y 3.100 m sobre el nivel del mar. Un total de 25 familias, 135 géneros, y 315 especies (316
taxones) son aqui tratados; las familias con mayor diversidad de especies son Orchidaceae (147 especies), Poaceae (57
especies), y Cyperaceae (28 especies). Veinte especies son conocidas sélamente de Guaramacal las cuales podrian ser en-
démicas. Cuatro nuevas combinaciones son efectuadas: Cyperus hortensis (Salzm. ex Steud.) Dorr, Acronia archidiaconi
(Ames) Carnevali & G. A. Romero, Crocodeilanthe gelida (Lindl.) Carnevali & 1. Ramirez, y Fernandezia schultesii (L. O.
Williams) Carnevali & Dorr.
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INTRODUCTION

This is the first volume of several that we project will treat all of the ~1,300 species
of vascular plants that are found in Guaramacal National Park (officially El Parque Na-
cional “General Cruz Carillo en Guaramacal”). The park was created in 1988 in order to
protect the Ramal de Guaramacal, an outlier of the more extensive Cordillera de Mérida
in the Venezuelan Andes and an important watershed for the Bocon6 and Tucupido res-
ervoirs at the base of the mountains. The park covers 215 km? in Trujillo and Portuguesa
states and is primarily composed of very steep slopes between 1,600 and 3,100 m eleva-
tion. The two principal vegetation types found in the park, forest and paramo, have been
intensively studied from an ecological perspective (Cuello A., 2002, 2010; Cuello A. and
Cleef, 2009a, 2009b, 2009¢, 2011).

Family circumscriptions follow the classification proposed by the Angiosperm Phy-
logeny Group (2009) as updated by Stevens (2013). In several of the larger families (i.e.,
Araceae, Arecaceae, Bromeliaceae, Orchidaceae, and Poaceae), subfamilial placement of
a genus is indicated in square brackets following the generic description. This is done to
suggest at a very crude level the phylogenetic relationships of the genera found within the
boundaries of the park.

For each species or infraspecific taxon recognized, the accepted name is given in
bold type. In addition, the basionym (if different) is cited, along with homotypic and
heterotypic synonyms that have mostly been used in Venezuelan botanical literature.
These synonymies are intended to help the user understand the application of names
within Venezuela. Hence, synonymies are not complete, nor are they intended to be com-
plete. References to standard Venezuelan floras such as the Flora de Venezuela (Foldats,
1969, 1970a, 1970b, 1970¢, 1970d; Smith, 1971; Maas, 1982), Flora of the Venezuelan
Guayana (Berry et al., 1995, 1997, 1998, 1999, 2001, 2003, 2004, 2005), Libro Rojo de
la Flora Venezolana (Llamozas et al., 2003), and Botdnica y Ecologia de las Monocoti-
ledéneas de los Paramos en Venezuela (Morillo et al., 2010, 2011) are included as these
often provide more extensive descriptions and synonymies, as well as illustrations of the
taxa treated here. Finally, names used in the two earlier enumerations of plants occurring
in Guaramacal (Ortega et al., 1987; Dorr et al., 2000) are cited, but only when they differ
from the name recognized in this volume.

Synonymies of orchids are more involved than those of other plant families because
the Venezuelan orchid literature is rich. Thus, in addition to citing treatments in the Flora
de Venezuela (Foldats, 1969, 1970a, 1970b, 1970c, 1970d), we also cite descriptions
and illustrations in Venezuelan Orchids Illustrated (Dunsterville and Garay, 1959, 1961,
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1965, 1966, 1972, 1976; Dunsterville, 1986), Orchids of Venezu-
ela (Dunsterville and Garay, 1979a, 1979b, 1979¢) or its second
edition (Romero-Gonzilez and Carnevali Ferndndez-Concha,
2000), and Orquideas Nativas del Tdchira (Ferniandez, 2003).

Distributional statements are intended to be global, but de-
tail by country-level political unit is reserved generally for South
America. Country-level political units in South America are
listed from north to south. Distribution within Venezuela is by
state and federal district (Distrito Federal) and is often grouped
into the major Andean mountain chains within the country
(i.e., Cordillera de Mérida, Sierra de Perija, and Cordillera de la
Costa). We appreciate that administratively, the Distrito Federal
was abolished in 1999, but most records of Venezuelan plant
distribution are based on this former federal district and not
the Distrito Capital and Vargas state that replaced it. The maps
are intended to quickly convey distributions within Venezuela,
and a single dot is placed in the center of the state or federal
district for which we have a record of occurrence. Localities
within the park have been simplified from those given on her-
barium labels; the north slope faces Bocon6 and the south slope
faces the Llanos. The Paramo de Guaramacal is the highest area
(3,000-3,100 m elevation) within the park and is more or less
located in the park’s geographical center. The Fila de Agua Fria
(2,600-2,800 m) is the highest peak to the northeast of the
Piramo de Guaramacal, whereas the Piramo del Pumar (2,600
m) is an unusually low and interesting piramo on an exposed
ridge to the southwest of the Paramo de Guaramacal. Other
named localities are described in Dorr et al. (2000). Elevations
cited are for park records and are not to be interpreted as the
total elevational range of a species or infraspecific taxon. Also,
elevations cited are mostly taken from labels on specimens and
rounded to 50 m intervals.

Common names cited in this flora are those that were com-
municated to us by the people living or working in the park.
Likewise, the uses of plants that are presented were all provided
to us by Ramoén Caracas, one of the park guards who lives within
the boundaries of the park.

References are selective. Monographs and revisions are cited
as are papers that provide the justification for a particular phylo-
genetic circumscription of a family or genus. Regional treatments
of families and genera are only cited when they concern taxa
found in Venezuela or neighboring Colombia.

ABBREVIATIONS AND COMMONLY USED SYMBOLS

auct. auctorum (i.e., in the sense of a subse-
quent author and not the original author)

comb. nov. combinatio nova (i.e., new combination
of name and epithet)

emend. emendatus (i.e., emended)

f. forma (i.e., form)

fol. folio

ibid. ibidem (i.e., in the same place)

ICN

in litt.

in sched.
MYA

nom. cons.

nom. cons. prop.
nom. illeg.

nom. nov.
nom. nud.

nom. & orth. cons.

nom. rej.
nom. rej. prop.

pers. comm.
pers. obs.
qda.

qu.

sect.

s.l.

Sp-, SPp-
s. str.
subgen.
subsp.

t., tt.

var.

vs.

International Code of Nomenclature for
Algae, Fungi, and Plants (McNeill et al.,
2012)

in litteris (i.e., in correspondence)

in schedula (i.e., on a label)

million years ago

nomen conservandum (i.e., name con-
served by the ICN)

nomen conservandum propositus (i.e.,
proposed conserved name)

nomen illegitimum (i.e., illegitimate name)
nomen novum (i.e., replacement name)
nomen nudum (i.e., designation of a new
taxon published without a description or
diagnosis or reference to a description or
diagnosis)

nomen & orthographia conservanda (i.e.,
name and orthography conserved by the
ICN)

nomen rejiciendum (i.e., name rejected by
the ICN)

nomen rejiciendum propositus (i.e., pro-
posed rejected name)

personal communication

personal observation

quebrada (i.e., ravine)

quarto

section

sensu lato (i.e., in the broad sense)
species (singular and plural)

sensu stricto (i.e., in the strict sense)
subgenus

subspecies

tabula, tabulae (i.e., plate, plates)

variety

versus

signifies that a taxon (or its basionym)
was described from material collected in
Guaramacal National Park

signifies that a taxon is an introduced ele-
ment in the flora of Guaramacal National
Park

heterotypic synonym (i.e., synonym based
on a different type)

homotypic synonym (i.e., synonym based
on the same type)

more or less

hybrid or times (when used with numbers)

CONTRIBUTORS

German Carnevali Fernandez-Concha
Centro de Investigacion Cientifica de Yucatin A.C.



Calle 43, No. 130, Col. Chuburna de Hidalgo
97200 Mérida, Yucatdn, Mexico

L. J. Dorr

Department of Botany, National Museum of Natural History
Smithsonian Institution, MRC-166

P.O. Box 37012, Washington, D.C. 20013-7012, USA

S. Miguel Nifio
Herbario Universitario, BioCentro-UNELLEZ
Mesa de Cavacas 3323, Portuguesa, Venezuela

NUMBER 100

Anton A. Reznicek

University Herbarium, University of Michigan
3600 Varsity Dr., Ann Arbor, MI 48109, USA

Basil Stergios D.
Herbario Universitario, BioCentro-UNELLEZ
Mesa de Cavacas 3323, Portuguesa, Venezuela

Mark T. Strong

Department of Botany, National Museum of Natural History
Smithsonian Institution, MRC-166

P.O. Box 37012, Washington, D.C. 20013-7012, USA

SYSTEMATIC TREATMENT

KEY TO THE FAMILIES OF MONOCOTYLEDONS

la. Plants achlorophyllous; mycoheterotrophic herbs . ..... ... ... . . i, Burmanniaceae
1b. Plants chlorophyllous; autotrophic herbs, shrubs or trees . ....... ... i i i 2
2a. Plants woody, shrubby or arborescent; stems unbranched; mature leaf blades usually pinnately compound . ... Arecaceae

2b. Plants herbaceous or woody, never arborescent; stems branched or not; mature leaf blades simple or, if compound,
palmately compound .. ... e 3

3a. Plants with a Musa- or Zingiber-like habit (i.e., with long, usually oblong, broad leaf blades with a pro-
nounced midrib) ... 4

4a. Functional Stamens 6 O 5. ... ..ttt e Heliconiaceae

4b. Functional stamens 1 Or Y5 . ..ottt e e 5

Sa. Anthers 2-thecate; flowers zygomorphic; sepals connate below .......... ... ... ... ... .. ... 6

6a. Foliage aromatic; leaves distichous; leaf sheaths usually open; labellum formed by the fusion of 2

staminodes from the inner floral whorl . ....... ... ... .. ... ... L. Zingiberaceae

6b. Foliage not aromatic; leaves spirally arranged; leaf sheaths initially closed; labellum formed by the

fusion of 5 staminodes from both staminal whorls .. ...... ... .. ... .. .. ... Costaceae

5b. Anthers with 1 functional theca, the other anther half petaloid; flowers asymmetric; sepals distinct
............................................................................. 7

7a. Flowers borne in mirror-image pairs; stems without mucilage canals; petioles distinctly pulvinate;
ovary 3-locular or 1-locular by abortion; ovule 1 per locule; seeds arillate (our species) or not

................................................................. Marantaceae

7b. Flowers not paired; stems with mucilage canals; petioles epulvinate; ovary 3-locular; ovules few to
numerous; seeds not arillate . ... ... . e Cannaceae

3b. Plants without a Musa- or Zingiber-like habit ... ... ... .. i i i i iiienn 8
8a. Plants with spathes (i.e., bract-like modified leaves) and flowers aggregated in spadices (i.e., spikes with
small flowers crowded on a thickened axis) ... ... i i e 9

9a. Leaf blades plicate and/or bifid apically; spadices subtended by 2—-6 mostly caducous spathes (basal
spathes SOMELIMES PErSISTENT) + . v v v vt vt ettt ettt e et e et e e et eneenns Cyclanthaceae

9b. Leaf blades not plicate or bifid apically; spadices subtended by a single mostly persistent spathe .. ...
........................................................................ Araceae

8b. Plants without spathes and spadices .. ...... ...ttt i e 10

10a. Leaf blades broad, secondary venation = reticulate; leaf sheaths not obvious; petioles usually well
defined ... e 11

11a. Petioles forming a sheath that usually terminates in a pair of tendrils; inflorescences umbellate,
solitary or aggregated in a raceme; fruita berry .......... ... .. .. . . ..., Smilacaceae

11b. Petioles not forming a sheath that terminates in a pair of tendrils; inflorescences spikes or racemes;

fruit a capsule (OUr SPECIES) « . v vt vttt et e Dioscoreaceae

3
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10b. Leaf blades narrow or broad, secondary venation parallel; leaf sheaths present; petioles not well de-
fined, usually absent ... ... ... e 12

12a. Flowers greatly reduced; perianth inconspicuous; ovary superior ..................... 13

13a. Plants cushion-like (our species); inflorescences composed of 1 to several terminal, invo-

lucrate heads; peduncles enclosed at base by a tubular sheath; flowers usually unisexual

........................................................... Eriocaulaceae

13b. Plants not cushion-like; inflorescences and peduncles not as above; flowers unisexual or
bisexual ... e 14

14a. Perianth biseriate (tepals 6 [4] in 2 whorls), small but evident; flowers not borne in spikes

or spikelets; ovary 1- or 3-locular; ovules 3 to many; fruit dehiscent . ... .. Juncaceae

14b. Perianth not as above; flowers sessile, borne in the axis of scalelike bracts (spikes or
spikelets); 1-locular; ovule 1; fruit indehiscent . .......... ... .. ... ... ... 15

15a. Stems usually triangular in cross section, solid, rarely cylindrical and hollow

(Eleocharis); leaf sheaths usually closed; flowers subtended by a single scale, usu-

ally spirally or less frequently distichously arranged; fruit an achene .........
.................................................... Cyperaceae

15b. Stems usually cylindrical in cross section, never triangular, hollow or occasion-

ally solid; leaf sheaths usually open; flowers subtended by a pair of scales, dis-

tichously arranged; fruit usually a caryopsis, rarely utricle-like ...... Poaceae

12b. Flowers generally well developed; perianth (at least some parts) usually petaloid; ovary superior

OF I TIOT & v e ettt e e e e e e e e 16

16a. OVATY SUPEIIOL . . v vttt ettt e et e e e e e e e e e e e e e e e e e e e et e e e e e e e e 17
17a. Segments of the perianth differentiated into petals and sepals .. ........ ... . . .. 18
18a. Leaves all basal or rosulate, not succulent; leaf sheathsopen . ........ ... ... ... . ... ... ..... 19

19a. Stamens 3; staminodes 3; leaves qUItant ... ..ovv vttt in e Xyridaceae

19b. Stamens 6, in 2 series; staminodes absent; leaves polystichous, often in rosettes or tank-forming (i.e.,

COllECHING WALET) v v ottt ettt e e e et e e e e Bromeliaceae

18b. Leaves basal or cauline, not forming rosettes, usually scattered along the stem, = succulent; leaf sheaths closed,
sometimes perforated by the peduncle ......... ... .. . . . Commelinaceae

17b. Segments of the perianth similar, not differentiated into sepals and petals ........... ... ... ... .. .... 20
20a. Inflorescences lax, corymbiform panicles; flowers pendulous; tepals blue (rarely white); filaments with a cen-

tral swelling . ..o oot e Xanthorrhoeaceae

20b. Inflorescences racemes; flowers = erect; tepals greenish-yellow; filaments without a central swelling .......
......................................................................... Tofieldiaceae

16b. Ovary inferior or at least partially inferior ... ... ... ... i e et e e 21
21a. Stamens 1 or 2, adnate to the style in a column; pollen aggregated into pollinia or distinct sticky masses; fruit
1(3)-locular; seeds MINULE . . oottt t i e Orchidaceae

21b. Stamens 3 or 6; not adnate to the style; pollen free (shed as single grains); fruit usually 3-locular; seeds various, not
IIUIUEE  + oottt et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 22

22a. Stamens 3; 1€aVes EQUITANT « v v vt vttt et et e e et e e e e Iridaceae

22b. Stamens 6; [eaves NOt EQUITANT . . o o v vttt vttt et e et e et et e e e et e et e e 23

23a. Leaves cauline or basal and cauline . . ... ... i e 24

24a. Twining herbs (vine-like); leaves cauline only, resupinate; fruit a semifleshy, leathery capsule; seeds

usually with a red-orange sarcotesta . ........ ...t Alstroemeriaceae

24b. Terrestrial herbs, not twining or vine-like; leaves basal and cauline, not resupinate; fruit a capsule;

seeds bicaudate or winged ... ... .. Bromeliaceae

23b. Leaves basal only, often in @ rOSELte . . ... v\ttt ittt ettt e 25

25a. Terrestrial or epiphytic herbs; leaf blades with peltate scales (at least when young) Bromeliaceae
25b. Terrestrial herbs; leaf blades without peltate scales . ............... ... ... ......... 26
26a. Leaf blades ovate, elliptic, ovate-elliptic or elliptic-lanceolate; flowers white, subpendulous;
staminal cup conspicuous, 1-1.5cmlong ........ ... ... ... .. .... Amaryllidaceae

26b. Leaf blades linear to lanceolate; flowers yellow or greenish-yellow, erect or ascending; stami-
nalcupabsent .. ... . Hypoxidaceae



ALSTROEMERIACEAE
L.J. DORR AND B. STERGIOS

Perennial herbs; twining or erect; mostly glabrous; rhizom-
atous. Roots with tuber-like swellings for water and carbohy-
drate storage. Leaves alternate, spirally arranged or distichous,
often clustered near the ends of elongated stems, simple, entire,
ovate-lanceolate to lanceolate or linear-lanceolate, membranous,
papery, subcoriaceous or rarely somewhat fleshy; sometimes ap-
pearing petiolate, not sheathing; veins parallel, arcuate-parallel
or = reticulate; leaf blades generally semiresupinate or resupi-
nate. Inflorescences terminal (our species) or axillary, helicoid
cymes in an umbellate arrangement, the flowers often numerous,
rarely solitary. Involucral bracts foliaceous or reduced. Flowers
actinomorphic or zygomorphic, epigynous, bisexual. Tepals 3 +
3 (rarely 4 + 4), petaloid, free, outer whorl often different than
inner whorl; perigonal nectaries present. Stamens 6 in 2 whorls,
basifixed or pseudobasifixed; filaments filiform, elongate; anthers
2-thecate. Ovary syncarpous, inferior, Y-inferior or superior,
3-locular, placentation axillary (rarely 1-locular with parietal
placentation); septal nectaries absent. Style filiform, triquetrous
at the base, with 3 stigmatic branches at the apex or capitate.
Tepals, stamens, and style usually caducous. Ovules numerous,
in 2 rows in each locule, anatropous or hemianatropous. Fruit a
dry, leathery or somewhat fleshy loculicidal capsule (our species)
with a circular scar from the tepals or a berry. Seeds globose or
ovoid, with or without a sarcotesta.

A family of 4 genera and ~200 species that occur in Mexico,
Central America, the West Indies, South America (all country-
level political units), New Zealand, and Australia (including Tas-
mania). Two genera and ~12 species are found in Venezuela.

REFERENCES. Aagesen and Sanso (2003); Bayer
(1998); Chacon et al. (2012); Conran and Clifford (1998); Ho-
freiter (2007); Sanso and Hunziker (1998); Sanso and Xifreda
(2001).

Our concept of Alstroemeriaceae includes Luzuriaga Ruiz
& Pav. and Drymophila R. Br., which have been segregated as
Luzuriagaceae. Alstroemeriaceae is principally American with a
few exceptions; Bomarea Mirb. and Alstroemeria L. are wholly
American, three species of Luzuriaga are found in Chile and one
in New Zealand, and one species of Drymophila is found in Aus-
tralia and another one in Tasmania.
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Bomarea Mirb.

Bomarea Mirb., Hist. Nat. PL. 9: 71. 1804.

Twining herbs; prostrate, climbing, scandent or erect; stems
often tortuous; roots fibrous, often tuberous at the tip. Leaves re-
supinate; petioles relatively short; leaf blades ovate-lanceolate to
linear-lanceolate, margins entire, membranous, papery or subcori-
aceous, nerves parallel, glabrous, hirsute or glandular-puberulent.
Inflorescences umbellate, simple or compound, few- to many-
flowered. Involucral bracts foliaceous or greatly reduced. Flow-
ers actinomorphic or slightly zygomorphic; often nutant. Perianth
funnelform or tubular, whitish to orange, pink, red, purple or
greenish; outer tepals oblong, uniform, concolorous, sometimes
shorter than the internal ones, hooded or not; inner tepals clawed
or spathulate, lowermost tepal smaller than the other tepals, dif-
ferently colored, often maculate. Stamens erect or curved, as long
as the perianth; filaments glandular-puberulent or glabrous. Ovary
inferior (our species), 3-locular. Fruit a semifleshy, leathery cap-
sule. Seeds numerous, usually with a red-orange sarcotesta.

Found in Mexico, Central America, the West Indies, and
South America (Colombia, Venezuela, the Guianas, Ecuador,
Peru, Bolivia, Brazil, Chile, Paraguay, and Argentina); introduced
into New Zealand where 1 species is now an invasive weed. The
genus includes 100-110 species, of which ~10 occur in Venezu-
ela. These Venezuelan species are almost exclusively montane;
only Bomarea edulis (Tussac) Herb. and B. ovata (Cav.) Mirb.
are found at lower elevations.

REFERENCES. Alzate et al. (2008a, 2008b); Baker
(1888); Garbiso and Estrada (2001); Hofreiter (2006); Hofreiter
and Tillich (2002).

Bomarea is closely related to Alstroemeria but can be sepa-
rated by its actinomorphic (sometimes slightly zygomorphic)
flowers, straight filaments, leathery to somewhat fleshy capsules
or berrylike fruits, and sarcotesta. Alstroemeria has zygomor-
phic flowers, curved filaments, dry capsules with explosive dehis-
cence, and a dry seed coat.

Baker (1888) proposed a classification of Bomarea based
on morphology in which he recognized three subgenera. Hof-
reiter and Tillich (2002) added a fourth subgenus, also based
on morphology. However, Alzate et al. (2008a) recovered three
clades in a molecular phylogenetic analysis of the genus, none
of which correspond to the subgeneric groupings based on
morphology.

KEY TO THE SPECIES OF BOMAREA

la. Inflorescences compound umbels, rays 1-3-branched; bracteoles (floral bracts) present; tepals <3 cm long . ........ 2

2a. Cauline leaves 0.8-1.6(-2.5) cm wide, glabrous above, glaucous below with a whitish, scalelike pubescence; rays

1-branched ......... ... . . . .

..................................... B. amilcariana

2b. Cauline leaves 2-2.5(-3) cm wide, glabrous above and below or with hairs on the nerves below; rays 1-3-branched

.......................................... B. edulis

1b. Inflorescences simple umbels, rays unbranched; bracteoles (floral bracts) absent; tepals >4 cm long . . . .. B. salicifolia
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¢ Bomarea amilcariana Stergios & Dorr, Acta Bot. Venez. 26: Bomarea pauciflora auct., non (Kunth) Herb.; Garbiso and Estrada, Plant-
32, figs. 1, 2. 2003 [2004]; Bricefio, in Morillo et al., Bot. ULA 3: 25-27. 2001, pro parte, excluding type.
Ecol. Monocot. Pdramos Venez. 1: 51-52, fig. 1. 2011. Twining herbs; prostrate, climbing or scandent. Leaf blades
FIGURES 1, 23A linear-lanceolate (rarely narrowly ovate-lanceolate), 9-11(-15) x
Bomarea sp. B; Dorr et al., Contr. U.S. Natl. Herb. 40: 36. 2000 [2001]. 0.8-1.6(-2.5) cm, subcoriaceous, glabrous above, glaucous below

FIGURE 1. Alstroemeriaceae, Bomarea amilcariana Stergios & Dorr. A. Habit. B. Leaf undersurface showing scale-like pubescence. C. Detail
of multicellular pubescence on umbel rays. D. Perianth. E. Outer tepal (abaxial view). F. Inner tepal (abaxial view). G. Fruit. (A-F, Stergios &
Dorr 8387; G, Dorr & Barnett 8073.)




NUMBER 100 o 7

MAP 1. Bomarea amilcariana occurrence in Venezuela.

MAP 2. Bomarea edulis occurrence in Venezuela.

with a whitish, scalelike vestiture; petioles to 7 mm long. Involu-
cral bracts foliaceous, 2-5 cm long. Umbels lax, ~10-11 c¢m in di-
ameter; rays 6—12(~14), 1-branched, (3-)5-8.5 cm long, = densely
hirsute-pubescent; floral bracteoles 5-7 mm long. Tepals equal or
subequal; outer tepals obovate to broadly spathulate, 2-2.3 x 1
cm, dark or bright red with yellow on the midvein distally; inner
tepals spathulate, 2.3-2.6 x 0.7-0.8 cm, green with brown macu-
lations distally. Capsules triangular-turbinate, 1-2 cm in diameter.

Endemic to the Andes of Venezuela (Trujillo; Map 1). Known
from cloud forest and paramo on both slopes of Guaramacal as
well as from the Paramo del Pumar and the Fila de Agua Fria;
(1,600-)1,900-3,100 m.

Bomarea edulis (Tussac) Herb., Amaryllidaceae 111. 1837;
Meerow, in Berry et al., Fl. Venez. Guayana 6: 3, fig. 2. 2001.
Alstroemeria edulis Tussac, Fl. Antill. 109, t. 14. 1808.

¢ Bomarea truxillensis Stergios & Dorr, Acta Bot. Venez. 26: 36.2003 [2004].

Bomarea obovata auct., non Herb.; Dorr et al., Contr. U.S. Natl. Herb. 40:
36.2000 [2001].

Twining herbs; scandent, prostrate or creeping. Leaf blades
lanceolate to linear-lanceolate, (5-)11-12(-20) x 2-2.5(=5) cm,
membranous or papery, glabrous above and below or with hairs
on the nerves below; petioles 5-8 mm long. Involucral bracts
foliaceous, 2—4 x 0.3-0.5 cm. Umbels lax, ~9-11 cm in diameter;
rays 3-23, 1-3-branched, 3-15(-26) cm long; secondary and ter-
tiary rays always shorter than primary ones; floral bracteoles to
1.5 cm long. Tepals subequal to unequal; outer tepals broadly
ovate, 1.9-3 x 0.6-1.3 cm, pink, pink-orange or pink-purple;
inner tepals spathulate, 2-2.7(-3) x 0.5-0.7(-1) cm, white or
green with a subapical row of dark maculations. Capsules turbi-
nate or 3-angled, 2-3 cm in diameter.

Found in Mexico, Central America, the Greater Antilles,
and South America (Colombia, Venezuela, the Guianas, Peru,
Bolivia, Brazil, Paraguay, and Argentina). In Venezuela, found in
Amazonas, Aragua, Barinas, Bolivar, Cojedes, Distrito Federal,
Falcon, Lara, Mérida, Miranda, Portuguesa, Sucre, T4chira, and
Trujillo (Map 2). In the park, found on both slopes of Guarama-
cal; 1,900-2,900 m.

This species has the widest distribution in the genus and is
morphologically variable, two factors that have contributed to
an extensive synonymy. The tuberous roots have been used as
food, and this may be the reason for its extensive geographic
range.

Several species are confused with Bomarea edulis. Nearly
closed, cucullate flowers distinguish B. obovata Herb. from
B. edulis, which has funnel-shaped flowers. Also, in herbaria,
B. edulis often is confused with B. ovata, but the outer tepals
are broadly ovate in the former and narrowly ovate in the lat-
ter. Also, the ovary is glabrous or nearly glabrous in B. edulis
but densely pubescent in B. ovata. Bomarea ovata appears to
be confined to Peru, Bolivia, and Argentina, whereas B. edulis is
more widespread.

Bomarea salicifolia Killip, Natl. Hort. Mag. 15: 120. 1936.
Twining herbs; scandent or prostrate. Leaf blades linear-
lanceolate, 11-13(-24) x 0.8-0.9(~1.5) cm, subcoriaceous, gla-
brous above and below; petioles 8—10 mm long. Involucral bracts
+ dimorphic, outer bracts subfalcate, 4-5 c¢cm long, inner ones
linear-lanceolate, 1-1.5 ¢cm long. Umbels congested, ~20 cm in
diameter, with 10-40 rays, rays 5-5.5 cm long, unbranched; flo-
ral bracteoles absent. Tepals subequal; outer tepals oblanceolate,
4.8-5.1 x 0.8-1.2 cm, pink; inner tepals spathulate, ~4.5 x 1 cm,
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MAP 3. Bomarea salicifolia occurrence in Venezuela.

green with purple spots near the margins and distally. Capsules
not seen.

Endemic to the Andes of Venezuela (Trujillo; Map 3). In the
park, found along the Bocon6-Guaramacal road; 2,600 m.

This species is rarely collected. It was first gathered in 1846
at an unspecified locality in Trujillo state, described 90 years
later, and only collected a second time (our voucher, Ni7io et al.
1390) in 2000. When Killip (1936) described Bomarea salici-
folia, he misinterpreted its habit as erect rather than prostrate,
which is understandable given the limited amount of material
that was available to him.

* AMARYLLIDACEAE
L.J. DORR AND B. STERGIOS

Perennial, mostly geophytic herbs; terrestrial (our species),
sometimes aquatic or epiphytic; bulbs tunicate. Leaves annual
or persistent, distichous or spirally arranged; leaf blades sessile
and linear or lorate, or petiolate and lanceolate to widely elliptic;
sometimes with a sheath at the base and forming an aerial pseu-
dostem; usually glabrous. Inflorescences scapose, pseudoumbel-
late (i.e., reduced helicoid cymes); scapes terminated by 2 or more
spathe-like, usually marcescent bracts (rarely bracts absent); inner
bracteoles usually present and successively shorter and narrower.
Flowers 1 to many, usually showy, sessile or pedicellate, actino-
morphic or zygomorphic, protandrous, each flower subtended by
a bracteole, bisexual. Perianth crateriform, salverform, funnel-
form, tubular or ventricose, composed of 6 tepals in 2 whorls (3 +
3), connate below to form a tube or rarely free to the base; inner
tepals shorter than outer ones; outgrowth of perianth sometimes

present, forming a conspicuous crown or relatively inconspicuous
rim of scales at the throat. Stamens 6 (3 + 3; rarely more), sub-
equal, inserted in the throat of the perianth or below; filaments
variously connate; anthers usually dorsifixed, introrse, dehiscing
longitudinally or rarely poricidally. Style filiform. Stigma capitate,
3-lobed or deeply trifid. Ovary syncarpous, inferior, 3-carpellate,
3-locular (rarely 1-locular); septal nectaries present; placentation
axile or basal; ovules anatropous. Fruit a capsule, loculicidally de-
hiscent or sometimes indehiscent, rarely berrylike. Seeds globose
or subglobose, fleshy or hard, or flattened and winged, usually
with a black or brown phytomelanous seed coat.

A family of ~73 genera and ~1,600 species found in tropical
and temperate regions worldwide. Nine genera and 25 native
and naturalized species are reported to occur in Venezuela.

REFERENCES. Kubitzki (1998a); Meerow and Snij-
man (1998); Meerow et al. (1999, 2000); Rahn (1998).

Our concept of Amaryllidaceae includes Alliaceae and Aga-
panthaceae, but our family description emphasizes characters of
taxa most likely to be encountered in the neotropics. Amaryl-
lidaceae is not well represented in Venezuela, although there are
a number of taxa cultivated as ornamentals, some of which have
escaped and become naturalized.

» Eucharis Planch. & Linden

Eucharis Planch. & Linden, in Linden, Cat. Pl. Exot. 8: 3. 1853, nom. cons.
Perennial, geophytic herbs; bulbs usually offsetting vigor-
ously. Leaves persistent, glabrous; petioles subterete, winged
distally by attenuation of the base of the leaf blade; leaf blades
ovate, elliptic, ovate-elliptic or elliptic-lanceolate, margins fre-
quently undulate, membranous or papery, lustrous, parallel-
veined, smooth or plicate between the veins. Inflorescences
scapose, pseudoumbellate (i.e., 1 to several reduced helicoid
cymes); scapes solid, terminating in 2 green or greenish-white
ovate-lanceolate, marcescent bracts. Flowers 2-12, pedicellate
or rarely subsessile, pendulous or declinate, white, sometimes
fragrant; perianth campanulate or crateriform; perianth tube cy-
lindrical, dilating abruptly above the middle; perianth limb of
6 tepals in 2 series, spreading widely from the throat or partly
imbricate; outer tepals longer than inner tepals. Stamens 6, vari-
ously connate below; free filament linear, subulate or otherwise
petaloid; anthers oblong to linear, subbasifixed or dorsifixed,
eventually versatile, introrse. Style filiform, included within,
equal to or exserted from the staminal cup. Stigma obtusely
3-lobed. Ovary inferior, green or white, ellipsoid-oblongoid,
sometimes trigonous, 3-locular; ovules (2-)7-20 per locule; pla-
centation axile. Fruit a 3-lobed loculicidal capsule, thin walled or
leathery, green or bright orange. Seeds few per locule, globose or
ellipsoid, lustrous (rarely dull) black, dark brown or blue.

A neotropical genus of 17 species and various natural hy-
brids found in Central America, the West Indies, and South
America (Colombia, Venezuela, Trinidad and Tobago, Suriname,
Ecuador, Peru, Bolivia, and Brazil). In Venezuela, 2 species are
cultivated or naturalized.



REFERENCES.
(1984).

The genus Eucharis as circumscribed by Meerow and Sni-
jman (1998) and Meerow (1989) may not be monophyletic
(Meerow et al., 2000).

Meerow (1989); Meerow and Deghan

¢ Eucharis amazonica Linden ex Planch., Fl. Serres Jard. Eur. 12

[sér. 2, 2]: 69, tt. 1216, 1217. 1857.

Herbs, 40-50 cm tall; bulbs 3-5 cm in diameter, tunics
brown. Leaves 2—4; petioles slender, 15-20(=50) cm long; leaf
blades elliptic, 15-17(-50) x 8-9 cm, bases attenuate, margins =
undulate, apices acuminate, shallowly or inconspicuously plicate,
dark green above, lighter green below. Scapes 28-32(-80) cm
long, narrowing distally. Flowers 4-6(-8), subpendulous, white,
sweet scented; pedicels 15-17(-25) mm long, slightly curved; peri-
anth tube strongly curved, cylindrical below, dilating in upper 4,
white; perianth limb spreading widely from the throat of the tube,
9-10 cm wide; tepals ovate; outer tepals apiculate, 4-4.5 x 2-3
cm; inner tepals acute, 3.5-4 x 2.5-3.5 cm. Staminal cup widely
cylindrical, 1-1.5 cm long; stamens with 2 obtuse lobes, 1 on each
side of the subulate free filament. Style white, exserted from the
staminal cup. Ovary oblong-ellipsoid, 0.7-1.3 cm long; ovules
9-15 per locule, superposed. Fruit and seed unknown.

Native to northern Peru but widely cultivated and now
naturalized in Central America (Panama), the West Indies, and
South America. In Venezuela, known from gardens in Aragua,
Carabobo, Distrito Federal, Nueva Esparta, and Trujillo; natu-
ralized in Trujillo, at least (Map 4). In the park, found near the
Laguna de Aguas Negras; ~1,850 m.

Eucharis amazonica is widely and incorrectly known in the

horticultural trade as E. grandiflora Planch. & Linden. Meerow

MAP 4. Eucharis amazonica occurrence in Venezuela.
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(1989) considered this latter taxon, which has not been found
in Guaramacal, to be a hybrid (i.e., E. xgrandiflora Planch. &
Linden) that originated in Colombia. The parents of this hybrid
are E. moorei (Baker) Meerow and E. sanderi Baker.

ARACEAE
L. J. DORR AND B. STERGIOS

Terrestrial, epiphytic, hemiepiphytic or lithophytic herbs,
rarely aquatic; latex milky or watery; rhizomes, corms or stolons
present; stems aerial and erect, climbing or scandent. Leaves spi-
rally arranged or sometimes distichous; cataphylls (i.e., bladeless
leaves corresponding in appearance to petiole sheaths) usually
present, deciduous or persistent, intact or weathering into fibers;
petioles often geniculate apically; blades simple, lobed or com-
pound, sometimes perforate, margins entire, usually glabrous,
primary lateral nerves pinnate, lesser nerves striate or reticu-
late. Inflorescences 1 to several terminal (sometimes appearing
axillary) spadices (i.e., densely congested, unbranched spikes of
minute, ebracteolate flowers), each spadix subtended or envel-
oped by a single, often colored spathe (i.e., bract-like modified
leaf), free or sometimes partially adnate to the spadix, spreading,
reflexed or convolute, sometimes constricted below the middle
and differentiated into a proximal tube and distal blade, often
persistent. Flowers bisexual or unisexual, when unisexual then
plant usually monoecious and staminate flowers distal to the pis-
tillate ones; staminate and pistillate flowers contiguous or sepa-
rated by sterile flowers. Perianth absent or present; when present
composed of 4-6 free or rarely united tepals. Stamens 2-6(-9),
free or united in synandria (i.e., staminate flowers composed of
connate stamens). Pistil 1, free. Ovary usually superior, 1-3(to
many)-loculed; ovules 1 to many; placentation axile, parietal,
basal or apical. Style 1, inconspicuous. Stigma = discoid. Fruit a
berry, 1- to many-seeded. Seeds various; testa thin to thick.

A cosmopolitan family of ~120 genera and ~3,800 species,
with its greatest diversity in the tropics. The family is found in
all country-level political units in the Americas except for Green-
land. Twenty-four genera and ~290 species occur in Venezuela.

REFERENCES. Bunting (1979); Cabrera et al. (2008);
Croat and Lambert (1986); Cusimano et al. (2011); Madison
(1978b); Mayo et al. (1997, 1998); Nauheimer et al. (2012); Nicol-
son (1982); Rothwell et al. (2004); Schott (1860); Wilson (1960).

The family circumscription adopted here includes Lemna-
ceae, which long was considered to be a separate family com-
posed exclusively of aquatic plants (see, e.g., Landolt in Hokche
et al., 2008). Molecular data, however, indicate that these float-
ing aquatics belong in Araceae (Rothwell et al., 2004), and they
are now treated as a distinct clade (subfamily Lemnoideae) sister
to the “true” Araceae (Cusimano et al., 2011).

A subfamily classification based on nonmolecular charac-
ters proposed by Mayo et al. (1997) recognized seven subfami-
lies (not including Lemnoideae), and it was largely confirmed
in a molecular analysis by Cabrera et al. (2008). However,
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reanalysis of molecular data by Cusimano et al. (2011) with
more complete gene sampling identified 44 larger clades, most

of which are informally named. These clades undoubtedly will
eventually serve as the basis for a new subfamily classification.

KEY TO THE GENERA OF ARACEAE

la. Spathe undifferentiated; flowers bisexual . . ... .. e 2
2a. Spathe persistent after anthesis; flowers with 4 tepals . ....... ... . . i i Anthurium

2b. Spathe marcescent or deciduous soon after anthesis; flowers achlamydeous ............................. 3

3a. Leaf blade entire, never perforate; ovules numerous perlocule . .......................... Rhodospatha

3b. Leaf blade often perforate, sometimes perforations laterally open to the margins; ovules 2 per locule ........
.............................................................................. Monstera

1b. Spathe differentiated into a convolute tube proximally and an expanded blade distally; flowers unisexual ......... 4

4a. Climbing, hemiepiphytic or epiphytic herbs; spathe and/or spadix secreting resin at anthesis; staminate flowers with

2—6free StAMENS .o v oo tei

...................................... Philodendron

4b. Terrestrial = arborescent herbs (our species); spathe and spadix dry at anthesis; staminate flowers with 4-6 connate

151250 8 13 0

Anthurium Schott

Anthurium Schott, Wiener Z. Kunst 1829: 828. 1829.

Epiphytic, hemiepiphytic, lithophytic or terrestrial herbs;
rarely rhizomatous; stems erect, creeping or climbing; laticifers ab-
sent. Leaves often clustered near the apex of stems; cataphylls en-
tire (membranous) or rotting and forming a fibrous mass, usually
= persistent; petioles geniculate apically, terete to angled; sheaths
conspicuous in juvenile leaves and very short in mature ones;
blades simple, dissected or compound, variously shaped, linear to
orbicular in outline, primary lateral veins pinnate, forming 1 or
more submarginal collective veins, basal ribs often present in cor-
date leaves, higher-order venation reticulate, coriaceous, membra-
nous or stiff and brittle. Inflorescences solitary. Peduncles elongate.
Spathe simple, usually linear to elliptic or ovate, erect, spreading
or reflexed, not enclosing the spadix, usually persistent, sometimes
marcescent or deciduous. Spadix sessile to long-stipitate, cylindri-
cal to conical, less commonly clavate or globose, very short to very
long (>1 m long). Flowers bisexual, perigoniate (i.e., with a floral
envelope in which there is no differentiation between sepals and
petals); tepals 4, fornicate (i.e., with scalelike appendages) in 2
decussate whorls. Stamens 4, free. Ovary ovoid to oblong or ob-
ovoid, 2-locular; ovules 1 or 2(rarely more) per locule, anatropous

...................................... Xanthosoma

to campylotropous. Stylar region inconspicuous. Stigma small,
subcapitate. Berry globose to oblong-fusiform. Seeds 2—4, vari-
ously colored; testa thin, smooth or subverrucose, often sticky.

A neotropical genus of 900-1,000 species found in Mex-
ico, Central America, the West Indies, and South America (all
country-level political units except Uruguay); introduced in trop-
ical Asia. Seventy-five species are found in Venezuela.

REFERENCES. Carlsen (2011); Croat (1985, 1991);
Croat and Bunting (1979); Croat and Carlsen (2013); Croat and
Sheffer (1983); Engler (1898, 1905); Madison (1978a); Sheffer
et al. (1980).

The genus Anthurium is monophyletic (Carlsen, 2011). An-
thurium and several smaller genera found in Madagascar, Asia,
and Australasia are currently placed in a clade that corresponds
to the subfamily Pothoideae (Cusimano et al., 2011), which is
sister to the Monsteroideae. In the scheme outlined by Cusimano
et al. (2011) these two subfamilies form a larger clade that is
informally named the bisexual climbers clade.

Infrageneric classification of Anthurium is less well resolved.
Carlsen (2011), using molecular evidence, determined that for
the most part the sectional classification of Anthurium proposed
by Croat and Sheffer (1983) is artificial and does not reflect the
phylogeny of the genus.

KEY TO THE SPECIES OF ANTHURIUM

la. Leaves palmately compound .. ... ...t e e A. eminens
Th.  Leaves SIMPIE . . oottt ettt e et e e e e e e e 2
2a. Bases of leaf blades obtuse to subtruncate or slightly cordate, notlobed ... .......... ... ... ... ... ..... 3

3a. Leaf blades dark glandular-punctate above and below . ...... ... ... .. . . 4

4a. Stems and leaves tightly adhering to substrate (usually tree trunks); leaf blades 1.2-3(-5.5) cm wide; spadix

<2cmlong ..ovii i

...................................... A. scandens

4b. Stems and leaves not tightly adhering to substrate, usually erect; leaf blades 3.5-18 cm wide; spadix >2.5 cm

long . .vvvi
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5a. Leaf blades ovate to broadly ovate, 11-18 cm wide; petioles much longer than leaf blades .........

..................................................................... A. bernardii

5b. Leaf blades lanceolate to narrowly ovate, 4-5 cm wide; petioles shorter than leaf blades . . .. A. gebrigeri

3b. Leaf blades not dark glandular-punctate . . ...ttt e 6
6a. Leaf blades brownish glandular-punctate above and below (punctations often difficult to see); petioles much
longer than leaf blades . ... ... .. i A. longegeniculatum

6b. Leaf blades without glandular punctations, dark or otherwise; petioles + equal to or shorter than leaf blades
................................................................................. 7

7a. Leaf blades <15 cm wide, collective vein continuous from near base to apex; cataphylls deciduous;
bases of leaf blades cuneate to narrowly attenuate, truncate or rounded; petioles subterete, <0.5 cm in

QIAMETEr . ¢ . ettt e e A. amoenum

7b. Leaf blades >20 ¢cm wide, collective vein not continuous; cataphylls persisting, fibrous; bases of leaf

blades long-attenuate; petioles sulcate-triangular, >1 ¢cm in diameter ............. A. crassinervium

2b. Bases of leaf blades lobed; lobes unequal, separated by asinus . .......... i 8
8a. Spathe lanceolate to narrowly or broadly lanceolate, recurved at anthesis ........................... 9
9a. Spathe bright or brick-red (less commonly reddish-pink); peduncles 14-17.5(-36) cm long . ... A. julianii

9b. Spathe green; peduncles 32-53 cmlong . ... ...t e A. smaragdinum

8b. Spathe ovate or ovate-lanceolate, erect, not recurved at anthesis .......... .. ... .. . i ... 10
10a. Cataphylls remaining intact; leaf blades ovate to broadly ovate, never constricted . ............... 11
11a. Spathe white or pinkish-white; spadix shorter than spathe . ................ A. nymphaeifolium

11b. Spathe light greenish-cream to greenish-yellow; spadix longer than spathe ... .. A. ramoncaracasii

10b. Cataphylls disintegrating into a mass of fibers (at least below); leaf blades obpyriform to triangular-ovate,
CONSEIICTEA OF TOT &+« vt ettt ettt e e e e et e e e e e e e e e e e ettt 12

12a. Leaf blades obpyriform, slightly to strongly constricted; sinus between basal lobes parabolic to

broadly parabolic, lobes divergent, never overlapping .. ......... ... ... A. ginesii

12b. Leaf blades triangular-ovate, not constricted; sinus between basal lobes hippocrepiform to spathu-

late, lobes not divergent, sometimes overlapping .. .......... ... ... A. nubicola

Anthurium amoenum Kunth & C. D. Bouché, Index Seminum

[Berlin] 1848: 11. 1848.

FIGURE 23B
Anthurium humile Schott, Prodr. Syst. Aroid. 442. 1860. Anthurium amoe-
num var. humile (Schott) Engl., Bot. Jahrb. Syst. 25: 380. 1898; Dorr et

al., Contr. U.S. Natl. Herb. 40: 37. 2000 [2001].

Terrestrial, climbing or epiphytic herbs; stems typically
creeping. Leaves simple; cataphylls deciduous; petioles 25—
38(=50) cm long, = equal in length to leaf blades; leaf blades
elliptic to broadly elliptic or obovate, 28-42 x (6.5-)9-16 cm,
bases cuneate to narrowly attenuate, truncate or rounded, apices
long-acuminate, apiculate, primary lateral veins ascending, col-
lective vein slightly sinuate, weakly loop connected at primary
lateral veins, 3-8 mm from the margin, membranous, without
glandular punctations. Inflorescences erect, slightly longer than
petioles. Peduncles 20-50(-68) cm long. Spathe broadly lanceo-
late, 4-9 x 1-1.7 c¢m, recurved, green or pale green. Spadix not
stipitate, cylindrical, slightly tapering to the apex, 4-8.5(-11) cm
long, green or greenish-yellow.

Restricted to South America (Colombia, Venezuela, Ec-
uador, Peru, and Bolivia). In Venezuela, collected in the Andes
(Barinas, Lara, Mérida, Portuguesa, and Trujillo) and the Cordil-
lera de la Costa (Aragua, Distrito Federal, Falcon, Miranda, and
Yaracuy; Map 35). In the park, found in montane forest on both MAP 5. Anthurium amoenum occurrence in Venezuela.
slopes of Guaramacal; (1,600-)1,800-2,100 m.
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MAP 6. Anthurium bernardii occurrence in Venezuela.

MAP 7. Anthurium crassinervium occurrence in Venezuela.

Engler (1898) recognized two varieties of this species, which
he distinguished on relatively minor differences in leaf shape. Al-
though we accepted this distinction earlier (Dorr et al., 2000),
it now appears to us that there is only a single, variable, and
widespread Andean species; differences in leaf base shapes that
we cited as being diagnostic occur within populations.

Anthurium bernardii Croat, Aroideana 8: 120. 1985 [1986].
Anthurium bredemeyeri auct., non Schott; Ortega et al., BioLlania 5: 33.

1987.

Anthurium fernandezii auct., non Croat; Dorr et al., Contr. U.S. Natl. Herb.

40: 37.2000 [2001].

Terrestrial, climbing or epiphytic herbs; stems erect, to 20(—
30) cm tall. Leaves simple; cataphylls persisting as a network of
fibers that surround the lowermost internodes; petioles 28—-48 cm
long, much longer than leaf blades; leaf blades ovate to broadly
ovate, 22-32 x 11-18 cm, bases acute to rounded, apices acumi-
nate, primary lateral veins pinnate-parallel, collective vein straight
or weakly loop connected at primary lateral veins, 2-8 mm from
margin, subcoriaceous, blackish glandular-punctate above and
below. Inflorescences erect, shorter than petioles. Peduncles 18-35
cm long. Spathe lanceolate, to 1 x 6 cm, erect to reflexed, clasping
at base, dark green outside to reddish-green or reddish-brown in-
side. Spadix sessile to short-stipitate, cylindrical, slightly tapering
apically, 5.5-10 cm long, reddish-brown to purple.

Endemic to the Cordillera de Mérida in Venezuela (Barinas,
Meérida, and Trujillo; Map 6). In the park, found in montane
forest and cloud forest on both slopes of Guaramacal, includ-
ing the karst area above the Rio Amarillo; (1,200-)1,600-2,350
(=2,700) m.

This species is superficially similar to Anthurium smithii
Croat, which has a more extensive range in Andean Venezuela

and Colombia, but the two species are easily distinguished be-
cause the latter has dark glandular punctations on only the lower
surface of the leaf blades.

Anthurium crassinervium (Jacq.) Schott, Wiener Z. Kunst 1829:
828. 1829. Pothos crassinervius Jacq., Collectanea 4: 122.
1790 [1791] (“crassinervia™).

Terrestrial, lithophytic or epiphytic herbs; stems short,
leaves erect to spreading from a rosette-like base. Leaves simple;
cataphylls persisting + intact, weathering into a network of fi-
bers; petioles 3-35 x 0.5-1 c¢m, generally quadrangular in cross
section, thicker than broad, sulcate; leaf blades oblanceolate, 25—
150 x 10-50 c¢m, bases acute to obtuse, margins undulate, apices
gradually acuminate or rounded, primary lateral veins ascend-
ing, collective vein arising in the upper '5~Y of blade, coriaceous.
Inflorescences erect to spreading. Peduncles 20-98 x 0.5-1 cm,
usually longer than petioles. Spathe lanceolate, 815 x 1.5-2 cm,
spreading to reflexed, green, sometimes suffused with purple,
deciduous. Spadix sessile to short-stipitate, gradually attenuate,
(5-)12-35 x 0.7-1.5(-2.5) c¢m, dark purple or greenish-purple.
Infructescence pendent; berries red.

Native to Mexico, Central America, and South America (Co-
lombia, Venezuela, Curagao, Guyana, and Peru); introduced in
Australia (Queensland). Widespread in Venezuela (Amazonas, An-
zodtegui, Aragua, Bolivar, Carabobo, Distrito Federal, Falcén, Lara,
Mérida, Miranda, Nueva Esparta, Portuguesa, Sucre, Tachira, Tru-
jillo, Yaracuy, and Zulia; Map 7). Found in montane forest and
cloud forest on both slopes of Guaramacal; 1,850-1,950 m.

This species is part of a complex that has an extensive geo-
graphical distribution. If considered in its narrowest sense (e.g.,
Mayo, 1982), the range of our taxon would be restricted to Co-
lombia and western Venezuela.



Anthurium crassinervium s.l. is cultivated and available in
the horticultural trade as bird’s nest anthurium.

Anthurium eminens Schott, Oesterr. Bot. Wochenbl. 5: 273.
1855; Bunting, in Berry et al., Fl. Venez. Guayana 2: 608.
1995.

Anthurium wittianum Engl., nom. nud., in sched.

Anthurium ascensus G. S. Bunting, nom. nud., in sched.

All Venezuelan material is referred to the nominate
subspecies.

Anthurium eminens subsp. eminens.

Epiphytic, hemiepiphytic or scandent herbs; stems to 10 m
long. Leaves palmately compound; cataphylls disintegrating into
a network of pale, persistent fibers; petioles 50-75 cm long, cana-
liculate; leaflets 11-135, radiating from a central nexus; petiolules
4-12 cm long; leaflet blades narrowly oblong to oblong, 5-10 x
20-40 cm, somewhat unequal in size with lateral leaflets small-
est, bases cuneate to truncate, apices long-acuminate, almost
caudate, primary lateral veins parallel-ascending, collective vein
arising near base and extending to apex, 3-4 mm from margin,
coriaceous. Inflorescences = ascending. Peduncles 30-35 cm long,
shorter than petioles. Spathe linear-lanceolate, 20-50 x (0.1-)1-3
cm, widest near base and tapering to a fine point apically, reflexed
and twisted, green, sometimes suffused with purple, persistent.
Spadix short-stipitate, cylindrical, 25-45 cm x 6-12 mm, expand-
ing in fruit, dark dull green or bright purple fading to brownish-
gray. Berries purple, often found only at base of spadix.

Found in South America (Colombia, Venezuela, the Gui-
anas, Ecuador, Peru, Bolivia, and Brazil). In Venezuela, known
from the Andes (Barinas, Lara, Portuguesa, and Trujillo), the
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Cordillera de la Costa (Miranda), and the Venezuelan Guayana
(Amazonas and Bolivar; Map 8). Found in forest on south-facing
slopes in La Divisoria de la Concepcién, El Santuario, and other
localities in the park; (1,500-)1,800-2,100 m.

CoMMON NAME. Guajesito.

Anthurium eminens subsp. longispadix Croat & M. M.
Mora, described from and evidently endemic to the Choco re-
gion of Colombia, is distinguished by its long, grayish-green spa-
dix that is more slender and about twice as long as that of the
nominate subspecies.

Carlsen (2011) demonstrated with molecular data that the
palmately divided leaf morphology in Anthurium evolved indepen-
dently at least three times. Nonetheless, most of the species with
palmately divided leaves, including A. eminens, fall into a single
clade, which is recognized as A. sect. Dactylophyllium (Schott)
Engler emend. Croat & Carlsen (Croat and Carlsen, 2013).

Anthurium gebrigeri Croat, Aroideana 8: 129. 1985 [1986];
Morillo and Bricefio, in Morillo et al., Bot. Ecol. Monocot.
Paramos Venez. 1: 69. 2011.

Epiphytic or climbing herbs; stems erect to ascending.
Leaves simple; cataphylls persisting as a network of fibers cover-
ing the stem and internodes; petioles 9-18(-23) cm long, gener-
ally shorter than leaf blades; leaf blades lanceolate to narrowly
ovate, 14-28.5 x 3.5-4.5(-6.5) cm, bases acute, apices acumi-
nate to long-acuminate, primary lateral veins ascending, col-
lective vein straight or weakly arcuate, 5-7 mm from margin,
subcoriaceous, blackish glandular-punctate above and below.
Inflorescences erect. Peduncles (8.5-)18-30 cm long, longer than
petioles (shorter than petioles and blades combined). Spathe lan-
ceolate, 2-5 x 0.5 cm, greenish, recurved. Spadix short-stipitate,
narrowly cylindrical, (3-)5-7 c¢m long, greenish.

MAP 8. Anthurium eminens subsp. eminens occurrence in
Venezuela.

MAP 9. Anthurium gebrigeri occurrence in Venezuela.
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Endemic to Venezuela, where it is found in the Andes
(Mérida and Portuguesa), the Sierra de Perijd (Zulia), and the
Cordillera de la Costa (Miranda; Map 9). In the park, found
near La Divisoria de la Concepcién, Paramito, and La Aguadita;
(1,550-)1,700-1,950 m.

This is the smallest Anthurium species found in the park
apart from A. scandens, which has a very different and distinc-
tive climbing habit.

Anthurium ginesii Croat, in Croat and Lambert, Aroideana 9:
30, fig. 53. 1986; Morillo and Bricefio, in Morillo et al.,
Bot. Ecol. Monocot. Paramos Venez. 1: 69-71, fig. 1. 2011.

FIGURE 23G
Terrestrial or epiphytic herbs; stems to 30 cm long. Leaves sim-

ple; cataphylls persisting almost intact or disintegrating into strips

(not mesh); petioles 25-79 c¢m long, terete, somewhat flattened

apically; leaf blades obpyriform, slightly to strongly constricted

between basal lobes and apex, (14-)20-44 x (6-)10-35 cm, bases
cordate, margins notably concave, apices gradually to abruptly
acuminate, basal sinus parabolic to broadly parabolic, 5-15 cm

deep, lobes divergent, never overlapping, collective vein 2-6 mm

from margin, subcoriaceous. Inflorescences erect. Peduncles 25-56

cm long, shorter than leaves. Spathe ovate-lanceolate, (3.5-)8-16 x

(1.5-)4-5 cm, erect, = cucullate, green with maroon stripes within,

uniformly green without. Spadix stipitate, (3.5-)8-16 cm long, =

equal to spathe, attenuate-terete, brownish-green to green.
Restricted to South America (Colombia and Venezuela).

Venezuelan records are from the Andes (Lara, Mérida, Portu-

guesa, Tachira, and Trujillo) and the Sierra de Perija (Zulia; Map

10). In the park, widely distributed in the understory of cloud

forest; 1,700-2,400 m.

Although Anthurium ginesii and A. nubicola usually can be
distinguished by their leaf morphology (see key), the two species

have been confused. This confusion appears to derive from the pro-
tologue of the former name, which includes two different elements.
The type (Croat 54927) and one of the photographs (Croat and
Lambert, 1986: fig. 53) represent A. ginesii, a species with slightly
to strongly constricted leaf blades with parabolic to broadly para-
bolic sinuses. However, at least one of the paratypes (Stergios
6564), incidentally collected in Guaramacal, and the other photo-
graphs (Croat and Lambert, 1986: figs. 51, 52, 56) cited in the pro-
tologue clearly represent A. nubicola, which has triangular-ovate
leaf blades with hippocrepiform to spathulate sinuses.

¢ Anthurium julianii G. S. Bunting, Acta Bot. Venez. 10: 272.
1975; Morillo and Bricefio, in Morillo et al., Bot. Ecol.
Monocot. Paramos Venez. 1: 71-72, fotos 2, 3. 2011.
Epiphytic or hemiepiphytic herbs; stems to 3 m long. Leaves

simple; cataphylls persisting as a network of fibers; petioles 40-88

cm long, subterete or narrowly sulcate, equal to or longer than leaf

blades; leaf blades ovate, 43-71(-75) x 24-46 cm, bases cordate,
margins slightly undulate, apices acuminate to cuspidate, basal
lobes rounded, sinus hippocrepiform to spathulate, 12-20 cm deep,
primary lateral veins 8-12 per side, basal veins 4 or § per side, first
and often second basal veins free, others coalesced 1-3 cm along
sinus, primary and secondary veins slightly raised above, primary
and secondary veins prominent below, surface = rugose, collective
vein in the apical part of the blade 2-3 mm distant from leaf mar-
gin, subcoriaceous. Inflorescences erect or ascending. Peduncles

14-17.5(-36) cm long. Spathe broadly lanceolate, 10-15(-30) x

2-3.5(-7) cm, bases clasping, apices caudate, bright or brick-red

(less commonly reddish-pink) within and without, recurved, per-

sistent. Spadix stipitate, stipe 0.5-2.5 cm, slightly tapered apically,

10-19(-32) x 1.2-1.8 cm, expanding in fruit, green (at anthesis).
Endemic to the Andes of Venezuela (Lara, Mérida, Tachira,

and Trujillo; Map 11). In the park, found in montane forest near

MAP 10. Anthurium ginesii occurrence in Venezuela.

MAP 11. Anthurium julianii occurrence in Venezuela.




the Laguna de Aguas Negras, in cloud forest on the Fila de Agua
Fria, and elsewhere on the north slope of Guaramacal; 1,800-
2,900 m.

This species is similar to Anthurium smaragdinum G. S.
Bunting; characters to distinguish the two are given in the key
to the genus and following the description of the latter species.

A report by Croat and Carlsen in Hokche et al. (2008) of
Anthurium julianii occurring in the Cordillera de la Costa (Ara-
gua) needs to be verified.

Anthurium longegeniculatum Engl., Bot. Jahrb. Syst. 25: 379.
1898; Morillo and Bricefio, in Morillo et al., Bot. Ecol.
Monocot. Paramos Venez. 1: 72, fig. 2. 2011.

Terrestrial or epiphytic herbs; stems scandent, to ~1 m
long. Leaves simple; cataphylls persisting as a braided network
of fibers covering basal nodes; petioles (16-)30-39 c¢m long,
much longer than leaf blades; leaf blades ovate to oblong-
ovate, (9-)13-19.5 x (3-)8-8.5 cm, bases slightly cordate, api-
ces long-acuminate, primary lateral veins ascending, collective
vein sinuate, loop connected at primary lateral veins, 2-10 mm
from margin, noticeably closer at apex than base, subcoriaceous,
brownish glandular-punctate above and below (punctations
often difficult to see). Inflorescences erect, shorter than petioles.
Peduncles 15-19.5 cm long. Spathe linear-lanceolate, ~2-2.5 x
0.8 cm, reflexed, green to greenish-white. Spadix distinctly stipi-
tate, cylindrical, 2-3.5(-7) cm long, green.

Found in South America (Colombia, Venezuela, Ecuador,
and Peru). In Venezuela, found only in the Cordillera de Mérida
(Trujillo; Map 12). In the park, found in montane forest on

the north slope including Qda. Segovia and below Paramo del
Pumar; 1,800-2,800(~3,000) m.

MAP 12. Anthurium longegeniculatum occurrence in Venezuela.
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MAP 13. Anthurium nubicola occurrence in Venezuela.

Anthurium nubicola G. S. Bunting, Acta Bot. Venez. 10: 274.
1975; Morillo and Bricefio, in Morillo et al., Bot. Ecol.
Monocot. Paramos Venez. 1: 73, foto 4. 2011.

Anthurium sp.; Ortega et al., BioLlania 5: 33. 1987 (as to Stergios 2561).
Epiphytic or climbing herbs; stems 0.8-3 m long. Leaves

simple; cataphylls persisting, degenerating at the base into a fi-

brous mass; petioles to 60 cm long; leaf blades triangular-ovate,

not constricted between basal lobes and apex, 28-37(-52) x 11—

15(-28) cm, bases strongly cordate, margins undulate, slightly

revolute, apices acute to acuminate, basal sinus hippocrepiform

to spathulate, 8-14 cm deep, lobes not divergent, sometimes
overlapping, collective nerve present in the upper part of the leaf
blade, 5-7 mm from margin, coriaceous. Inflorescences erect or

ascending. Peduncles 25-30 cm long. Spathe 6.5-8(-13) x 1.5-

4(-6.5) cm, green with maroon nerves inside, green outside, =

erect. Spadix shortly stipitate, 5~11(-20) cm long, purple.

Endemic to the Cordillera de Mérida of Venezuela (Mérida
and Trujillo; Map 13). In the park, found in cloud forest on both
slopes of Guaramacal, including the Fila de Agua Fria; 2,000~
2,900 m.

It appears that Anthurium nubicola is misplaced in A. sect.
Calomystrium Schott. Although the cataphylls were described in
the protologue as “persistent, not soon deteriorating,” material
from Guaramacal that matches the type in leaf morphology has
cataphylls that disintegrate, at least below, into a mass of fibers.

Anthurium nymphaeifolium K. Koch & C. D. Bouché, Index
Seminum [Berlin] 1853: 16. 1853 (“nymphaefolium”); Mo-
rillo and Bricefio, in Morillo et al., Bot. Ecol. Monocot.
Paramos Venez. 1: 73-74, fotos 5, 10. 2011.

FIGURE 23C, D

Anthurium sp.; Ortega et al., BioLlania 5: 33. 1987 (as to Stergios 2547).
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MAP 14. Anthurium nymphaeifolium occurrence in Venezuela.

MAP 15. Anthurium ramoncaracasii occurrence in Venezuela.

Terrestrial, epiphytic or climbing herbs; stems elongate, to
2 m long. Leaves simple; cataphylls reddish-brown, entire, and
persistent; petioles 50-83 c¢m long, erect, rigid, = terete; blades
ovate to broadly ovate, 42-51 x 24-28 cm, lateral veins promi-
nent, joined near the apex of the blade to form a collective vein,
basal sinus hippocrepiform to spathulate, 9-13 cm deep, basal
lobes = as long as wide, sometimes almost touching, coriaceous,
nitid. Inflorescences erect. Peduncles 35-76 cm long, equal to
or longer than petioles. Spathe ovate to broadly ovate, 10-17
x 4-6.5 cm, erect, apices cuspidate or long-acuminate, white,
pinkish-white or greenish-white within, green without. Spadix
stipitate, cylindrical, 5.5-12 x ~1.5 cm, shorter than spathe.

Found in South America (Colombia and Venezuela). Wide-
spread in Venezuela (Amazonas, Anzoategui, Aragua, Barinas,
Bolivar, Carabobo, Cojedes, Distrito Federal, Falcon, Lara,
Meérida, Miranda, Monagas, Portuguesa, Tachira, Trujillo, Yar-
acuy, and Zulia; Map 14). Found throughout the park in mon-
tane forest and cloud forest; (1,500-)1,800-2,900 m.

This is a variable species for which several varieties have
been described, although none are recognized here. Bunting
(1979) attempted to correlate some of the morphological varia-
tion (spathe color, leaf shape, etc.) that he observed with geogra-
phy and elevation but stopped well short of proposing a formal
subspecific taxonomy. The limits of Anthurium nymphaeifolium
and related species assigned to A. sect. Calomystrium, including
A. ramoncaracasii, deserve further study.

¢ Anthurium ramoncaracasii Stergios & Dorr, Acta Bot. Venez.
27: 96, fig. 1. 2004 [2005].
FIGURES 2, 23E
Terrestrial herbs; stems scandent, to 2 m long. Leaves sim-
ple; cataphylls persistent, entire; petioles (50-)73-80 cm long,

subterete, sulcate near base; leaf blades ovate to broadly ovate,
(20-)50-65 cm x 25-35 cm wide, bases cordate, margins slightly
sinuous, apices acute to acuminate, basal sinus parabolic to spath-
ulate, 8-13 cm deep, basal lobes rounded, primary lateral veins
6-12 per side, basal veins 4-5 per side, all = free, midvein and
basal nerves prominent below, collective vein originating from up-
permost basal vein, extending length of apical lobe, 5-12 mm from
margin, subcoriaceous. Inflorescences = pendent. Peduncles 45-68
cm long. Spathe broadly ovate, cymbiform, 10-18 x 5-8 cm,
abruptly acuminate, slightly cucullate, light greenish-cream to
greenish-yellow, persistent. Spadix stipitate, cylindrical, slightly
tapering apically, 14-21 x 1.5-1.8 cm, arcuate, declined 45°-90°,
bright wine-red in color, longer than the spathe (especially in fruit).

Endemic to the Cordillera de Mérida in Venezuela (Portu-
guesa and Trujillo; Map 13). In the park, found on the north
slope of Guaramacal; 1,750-2,600 m.

This species is very similar to Anthurium nymphaeifolium,
from which it can be distinguished by its larger leaf blades,
greenish-cream to greenish-yellow spathe, and spadix that ex-
ceeds the spathe in length.

Anthurium scandens (Aubl.) Engl., in Martius, FI. Bras. 3(2): 78.
1878; Bunting, in Berry et al., Fl. Venez. Guayana 2: 609,
fig. 545. 1995; Morillo and Bricefio, in Morillo et al., Bot.
Ecol. Monocot. Paramos Venez. 1: 76-77, foto 6. 2011.
Dracontium scandens Aubl., Hist. Pl. Guiane 2: 836. 1775.
Only the nominate subspecies is found in Guaramacal.

Anthurium scandens subsp. scandens

Epiphytic or climbing herbs; stems <1 m long, scandent or
firmly attached to substrate. Leaves simple; cataphylls persisting
as a thin lattice or network of fibers around the stems; petioles
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FIGURE 2. Araceae, Anthurium ramoncaracasii Stergios & Dorr. A. Leaf blade. B. Section of stem showing one node and cataphylls. C. Spa-
dix and spathe at anthesis. D. Detail of spadix showing mature flowers. E. Flower (longitudinal view). F. Flower (apical view). G. Tepal with
reflexed tip. H. Flower (longitudinal view), tepals removed to show stamens. 1. Flower (longitudinal section). J. Immature seed. (A-], Stergios
etal. 20101.)
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1.2-3(=5.5) cm long, shorter than leaf blades; leaf blades ovate
to ovate-lanceolate, 4.5-10 x 1.2-3(=5.5) cm, bases cuneate, api-
ces acute to acuminate, primary lateral veins pinnate-parallel,
ascending, collective vein arising from the base and extending
to the apex, 2-3 mm from the margin, subcoriaceous, blackish
glandular punctations above and below. Inflorescences often ex-
ceeding petioles in length. Peduncles 1.4-3(-4.5) cm long. Spathe
lanceolate to oblong-lanceolate, 0.7-1 x 0.2 c¢m, recurved, light
green. Spadix sessile or short-stipitate, cylindrical to slightly
attenuate, 0.7-1.5 c¢cm long (expanding in fruit), whitish- or
grayish-green. Berries white or pale lavender.

Found in Mexico, Central America, the West Indies, and
South America (Colombia, Venezuela, Trinidad and Tobago,
the Guianas, Ecuador, Peru, Bolivia, and Brazil). Widespread
in Venezuela (Amazonas, Anzoategui, Apure, Aragua, Barinas,
Bolivar, Carabobo, Delta Amacuro, Distrito Federal, Falcén,
Lara, Mérida, Miranda, Monagas, Nueva Esparta, Portuguesa,
Sucre, Téchira, Trujillo, Yaracuy, and Zulia; Map 16). Found on
both slopes of Guaramacal; 1,650-2,300(-3,000) m.

The stems and leaves of Anthurium scandens subsp. scan-
dens attach themselves tightly to tree trunks, and this alone distin-
guishes this taxon from all other taxa of Anthurium found in the
park. In addition, A. scandens subsp. scandens has the smallest
leaves and inflorescences of all of the species of Anthurium known
to occur in Guaramacal. The white or pale lavender berries are
often the most conspicuous part of the very small inflorescences.

Anthurium scandens evidently is a polyploid complex (Shef-
fer et al., 1980), but generally, correlations between ploidy level
and morphology have not been established. A diploid found in
Costa Rica was segregated as A. scanden subsp. pusillum R.

Sheffer. Morphologically, it can be distinguished from the nomi-
nate subspecies by its smaller (0.2-1 vs. 0.7-1.5 cm long) spadix
with fewer (5-12 vs. 16-60) flowers.

Anthurium smaragdinum G. S. Bunting, Acta Bot. Venez. 10:
278.1975.
FIGURE 23F
Anthurium humboldtianum subsp. viridispadix Croat, in Croat and Lam-
bert, Aroideana 9: 36, figs. 64—66. 1986.
Anthurium subsagittatum auct., non (Kunth) Kunth; Dorr et al., Contr. U.S.
Natl. Herb. 40: 38. 2000 [2001].
Epiphytic or climbing herbs; stems to 8 m long. Leaves sim-
ple; cataphylls persisting as a network of fibers; petioles 50-61
cm long, terete to broadly sulcate, + equal to blade in length;
leaf blades ovate to ovate-triangular, 48—61 x 26-38 cm, bases
cordate, margins undulate, apices acute to acuminate, basal sinus
hippocrepiform, 9-12 ¢m deep, basal lobes rounded, primary
veins scarcely raised above, primary and secondary veins promi-
nent below, surface = rugose, collective vein in the apical part of
the blade 5-10 mm from the blade margin, subcoriaceous. Inflo-
rescences erect. Peduncles 32-53 cm long. Spathe lanceolate to
narrowly lanceolate, 12-21 x 1.5-3 c¢m, base clasping, apex long-
acuminate, green, spreading, recurved at anthesis. Spadix stipi-
tate, inserted obliquely, narrow, slightly tapered apically, 12-21 x
0.6-0.8 cm (in flower), 21-28 x 1-1.2 ¢cm (in fruit), green.
Restricted to South America (Colombia and Venezuela).
In Venezuela, found in the Andes (Lara, Mérida, Portuguesa,
Tachira, and Trujillo) and possibly the Sierra de Perija (Zulia;
Map 17). In the park, found in montane forest and cloud forest
on both slopes of Guaramacal; 1,600-2,600 m.

MAP 16. Anthurium scandens subsp. scandens occurrence in
Venezuela.

MAP 17. Anthurium smaragdinum occurrence in Venezuela.




This species is similar to Anthurium julianii and shares the
same habitat, but it can be distinguished by spathe color (com-
pletely green vs. red) and the distance from which the collective
vein is found from the leaf margin (5-10 vs. 2-3 mm).

Monstera Adans.

Monstera Adans., Fam. Pl. 2: 470. 1763, nom. cons.

Epiphytic, hemiepiphytic or scandent herbs; laticifers ab-
sent; trichosclereids abundant. Leaves distichous; sheaths long,
persistent or rotting and forming a fibrous mass or entirely de-
ciduous; petioles geniculate apically, pulvinus present at base
and apex; leaf blades simple, oblong to ovate-elliptic, often
oblique, margins entire, blade perforate or not, when perforate
perforations sometimes extending to margins of blade, apices
various, primary lateral nerves pinnate, running into marginal
nerves, secondary lateral nerves parallel to the primary ones
or reticulate, membranous to subcoriaceous. Inflorescences 1
to several. Peduncles terete or flattened, shorter than petioles.
Spathe ovate or oblong-ovate, usually erect, cuspidate, hemi-
spherical to naviculiform, base = convolute, white to lilac-pink
within, often yellow when mature, deciduous. Spadix sessile,
subcylindrical, shorter than spathe, sterile near the base. Fer-
tile flowers: bisexual, perigone absent; stamens 4, free; fila-
ments flattened; gynoecium obovoid to ellipsoid, prismatic;
ovary 2-locular; ovules 2 per locule, anatropous; stylar region
broader than ovary, apex truncate to shortly attenuate; stigma
oblong-elliptic to linear and longitudinal or round. Sterile flow-
ers: staminodia 4, minute; pistillode 2-locular, prismatic; ovules
0. Berry 1-3-seeded, pulp gray or orange. Seeds globose; testa
soft, smooth.

A neotropical genus of 20-40 species found in Central
America, the West Indies, and South America (Colombia, Ven-
ezuela, Curagao, Trinidad and Tobago, the Guianas, Ecuador,
Peru, Bolivia, Brazil, Paraguay, and Argentina). Seven species
occur in Venezuela.

REFERENCES.
(1977); Tam et al. (2004).

The leaves of Monstera are heteroblastic; juvenile and adult

Engler and Krause (1908); Madison

leaves can be strikingly different. Adult leaves are as described
above, whereas juvenile leaves have very short petioles and their
blades are held fast against their substrate in an overlapping,
shingle-like pattern.

Monstera has not been sampled extensively for molecular
analyses, but the scant data that exist suggest that the genus is
monophyletic and part of a clade (Rhaphidophora clade) con-
sisting of six paleotropical genera within which Monstera forms
a subclade with the southeast Asian genera Amydrium Schott
and Epipremnum Schott (Tam et al., 2004; Cusimano et al.,
2011). Rhaphidophora Hassk. has a more extensive distribution
than Monstera and is found not only in southeast Asia but also
in Australia and West Africa. Current molecular data generally
support the evolutionary relationships of Monstera that Madi-
son (1977) inferred on the basis of morphology.
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Mounstera adansonii Schott, Wiener Z. Kunst 1830: 1028. 1830.
Dracontium pertusum L., Sp. Pl. 968. 1753, non Monstera
pertusa (Roxb.) Schott, Wiener Z. Kunst 1830: 1028. 1830.
Monstera adansonii comprises three varieties found in Cen-

tral America, the West Indies, and South America (Colombia,

Venezuela, Curagao, Trinidad and Tobago, the Guianas, Ecuador,

Peru, Bolivia, and Brazil). The nominate variety is restricted to the

West Indies, whereas the other two occur in Venezuela. The fol-

lowing variety is the only one known from the Venezuelan Andes.

Monstera adansonii var. laniata (Schott) Madison, Contr. Gray
Herb. 207: 38. 1977; Bunting, in Berry et al., Fl. Venez.
Guayana 2: 628. 1995. Tornelia laniata Schott, Oesterr. Bot.
Z.8:179.1858.

Adult stems elliptic in cross section. Leaves: petioles (20-)
40-45 cm long; sheath wings neatly deciduous; leaf blades
ovate to broadly ovate, 15-40 x 20-55 cm (length less than
2x width), bases unequal, one side truncate to subcordate, the
other side cuneate to acute, margins entire, perforations absent
to many, apices acute to shortly mucronate, central nerve and
lateral principal nerves very light in color with respect to the
rest of the blade, pale color diminishing toward the apex, sub-
coriaceous. Peduncles 15-20 cm long, subterete. Mature spathe
cream-colored to yellowish, 12-28 x 10-25 cm, ~2x longer than
the spadix, coriaceous. Flowering spadix yellowish, cylindrical,

10-12 x 2-3 cmj; gynoecium prismatic, truncate apically.

Found in Central America, the West Indies (Grenada), and
South America (Colombia, Venezuela, Curacao, Trinidad and
Tobago, the Guianas, Ecuador, Peru, Bolivia, and Brazil). Wide-
spread in Venezuela (Amazonas, Anzoategui, Apure, Aragua,
Barinas, Bolivar, Carabobo, Delta Amacuro, Distrito Federal,

MAP 18. Monstera adansonii var. laniata occurrence in Venezuela.
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Falcon, Lara, Mérida, Miranda, Monagas, Portuguesa, Sucre,
Téchira, Trujillo, Yaracuy, and Zulia; Map 18). Found in forest
in the karst area above the Rio Amarillo near the lower limits of
the southern boundary of the park; 1,200-1,400 m.

Our variety can be distinguished from Monstera adansonii
var. klotzschiana (Schott) Madison, the only other variety found
in Venezuela, by its leaves. Sheath wings are deciduous and
blades are less than 2x as long as wide in our variety, whereas
sheath wings are persistent and blades more than 2x as long as
wide in M. adansonii var. klotzschiana.

Philodendron Schott

Philodendron Schott, Wiener Z. Kunst 1829: 780. 1829, nom. & orth. cons.

Epiphytic, hemiepiphytic, climbing, vine-like or terrestrial
herbs; stems repent to rhizomatous, sometimes producing fla-
gelliform shoots; laticifers present. Leaves numerous, small to
very large; prophylls of mature stems caducous, marcescent and
deciduous, or persistent and rotting to form a fibrous mass;
petioles sometimes warty or covered with a scaly indumentum,
sometimes swollen, rarely geniculate apically; sheaths elongate
and slightly ligulate in monopodial leaves or very short and in-
conspicuous except when subtending inflorescences; leaf blades
variable in shape, simple and linear, cordate, sagittate or has-
tate, or variously dissected, resin canals visible below, primary
lateral veins pinnate, forming 1 marginal vein, higher-order ve-
nation parallel-pinnate. Flowering branches conforming to 1 of
3 general sympodial patterns: prophyll, many foliage leaves, 1
or 2(3) inflorescences (subgen. Pteromischum (Schott) Mayo);
prophyll, subsequent internode suppressed, 1 foliage leaf, 1-11
inflorescences (subgen. Philodendron); or prophyll, subsequent
internode developed or not, 1 foliage leaf, 1(-2) inflorescences
(subgen. Meconostigma (Schott) Engler). Inflorescences 1-11
per floral sympodium, secreting at anthesis a resinous substance
from the spathe or spadix but rarely from both. Peduncles usu-
ally shorter than petioles. Spathe erect, persistent, deciduous at

base when fruit matures, thickened, usually constricted between
blade and tube, tube convolute, cylindrical, often reddish-purple
within, blade naviculiform, widely ringent at anthesis then clos-
ing, usually white within. Spadix sessile to stipitate, pistillate
zone free, shorter than the staminate zone and separated by a
sterile zone of staminodial flowers, which is thicker in diameter
than staminate zone. Flowers unisexual; perigone absent. Stami-
nate flowers: 2—6-merous; stamens free; anthers sessile or almost
sessile. Sterile staminate flowers: staminodes usually prismatic.
Pistillate flowers: gynoecium ovoid, subcylindrical or obovoid;
ovary usually 4-8-locular; ovules 1-50(or more) per locule,
usually hemiorthotropous; stylar region as broad as ovary or
broader; stigma sometimes lobed or discoid-hemispheric. Berry
subcylindrical to obovoid, 1- to many-seeded, white, whitish
translucent, red or orange-red. Seeds ovoid-oblong to ellipsoid,
variable in size; testa costate.

A neotropical genus of ~750 species found in Mexico, Cen-
tral America, the West Indies, and South America (Colombia,
Venezuela, Trinidad and Tobago, the Guianas, Ecuador, Peru,
Bolivia, Brazil, Paraguay, and Argentina); introduced in Africa,
Asia, Australia, and the Pacific Islands. In Venezuela, ~108 spe-
cies have been recorded.

REFERENCES.
(1996); Krause (1913).

The relationship between Philodendron and Homalomena
Schott, a genus found in tropical America and Asia, is unresolved
(Cabrera et al., 2008; Gauthier et al., 2008). Nonetheless, these
two genera and several smaller ones form a strongly supported
clade (Philodendron clade) that is united synapomorphically by
a pistillate-sterile-staminate pattern of spadix floral zonation
(Cusimano et al., 2011).

The three subgenera of Philodendron (see generic descrip-
tion above) originally recognized on morphological criteria alone

Gauthier et al. (2008); Grayum

are supported as monophyletic by molecular data (Gauthier et
al., 2008). However, this classification could change with resolu-
tion of the larger problem concerning generic boundaries.

KEY TO THE SPECIES OF PHILODENDRON

la. One foliage leaf per sympodial branch (subgen. Philodendron); leaf blades cordate-oblong or cordate-ovate, 25-45 cm

long; petioles sheathed at baseonly .................

..................................... P. fraternum

1b. Many foliage leaves per sympodial branch (subgen. Pteromischum); leaf blades broadly lanceolate or narrowly ovate to

ovate, (9.5-)12-14 cm long; petioles completely surrounded by a winged sheath .................. P. tuerckheimii

Philodendron fraternum Schott, Bonplandia (Hannover) 7: 29.
1859.
FIGURE 23H
Hemiepiphytic or scandent liana-like herbs. Leaves simple;
petioles 30-35 cm long, sheaths at base only, to 7 cm long; leaf
blades cordate-oblong or cordate-ovate, 25-45 x 10-15(-25)
cm, basal lobes 3-12 x 5-7 c¢m, sinus to 12 cm deep, parabolic
to subhippocrepiform, margins entire, apices acuminate to long-
cuspidate. Inflorescences 2 or 3 per axil. Peduncles 4-7 cm long.

Spathe 6-7 cm long, cream to greenish-white within, maroon-
purple without (in bud), becoming green to creamy yellow (at
anthesis). Spadix ~7 cm long, white.

Found in South America (Colombia and Venezuela).
Widespread in Venezuela (Apure, Aragua, Distrito Federal,
Falcén, Lara, Mérida, Miranda, Portuguesa, Téchira, Trujillo,
Yaracuy, and Zulia; Map 19). In the park, found in montane
and cloud forest on both slopes of Guaramacal; 1,800-2,350(—
2,750) m.



MAP 19. Philodendron fraternum occurrence in Venezuela.

Philodendron tuerckheimii Grayum, Syst. Bot. Monogr. 47:

174, figs. 105-108. 1996.

Philodendron rudgeanum auct., non Schott; Ortega et al., BioLlania 5: 33.

1987.

Greatly branched, scandent hemiepiphytic or vine-like herbs.
Leaves simple; petioles (3.5-)5-6 cm long, completely surrounded
by a winged sheath; leaf blades broadly lanceolate or narrowly
ovate to ovate, (9.5-)12-14 x 4-5 cm, bases cuneate to rounded

MAP 20. Philodendron tuerckheimii occurrence in Venezuela.
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or truncate, margins entire, apices subfalcate to acuminate. Inflo-
rescences solitary. Peduncles 1-3 c¢m long. Spathe 7-14 x 1-3 c¢m,
pale green to whitish within, cream to greenish-white or yellow-
green without. Spadix 7-12 c¢cm long, white or creamy white.

Found in Mexico, Central America, and South America
(Colombia, Venezuela, and Ecuador). In Venezuela, found in the
Andes (Lara, Mérida, Portuguesa, T4chira, and Trujillo) and the
Cordillera de la Costa (Carabobo and Yaracuy; Map 20). In the
park, found in montane forest on the south slope of Guaramacal;
(1,600-)1,800-1,900 m.

Grayum (1996) acknowledges that this wide-ranging spe-
cies is not well defined and might eventually prove divisible into
two or more species. He also notes that South American material
differs from Mexican and Central American material in having
more narrowly winged petiole sheaths, longer and proportion-
ally narrower leaf blades, and longer spadices.

Rhodospatha Poepp.

Rhodospatha Poepp., in Poeppig and Endlicher, Nov. Gen. Sp. Pl. 3: 91.
1845S.

Scandent or suberect herbs, often with flagelliform shoots; la-
ticifers absent; trichosclereids abundant. Leaves simple, distichous;
petioles elongate, bases encircling stem, apices geniculate; sheaths
persistent to marcescent; leaf blades oblong or elliptic, = oblique,
margins entire, primary lateral nerves pinnate, running into a = dis-
tinct marginal nerve, secondary and tertiary lateral nerves parallel-
pinnate. Inflorescences usually solitary. Peduncles shorter to longer
than petioles. Spathe large, broadly ovate or oblong-ovate, cuspi-
date, yellowish-white, cream or purplish within, scarcely opening
at anthesis, soon decaying or caducous. Spadix erect, long-stipitate
to sessile, cylindrical-conical. Flowers bisexual or basalmost ones
sterile or pistillate and scattered, perigone absent. Stamens 4, free,
filaments flattened. Gynoecium compressed, obconical to cylindri-
cal; ovary 2-locular; ovules numerous per locule, anatropous to
hemianatropous; stylar region well developed, broader than ovary,
prismatic, truncate to convex apically; stigma elliptic to linear.
Berry cylindrical-prismatic, truncate, few- to many-seeded. Seeds
lenticular; testa smooth or verrucose.

A neotropical genus of ~75 species (many undescribed)
found in Mexico, Central America, and South America (Co-
lombia, Venezuela, Trinidad and Tobago, the Guianas, Ecuador,
Peru, Bolivia, and Brazil). A dozen species occur in Venezuela.

REFERENCES. Engler and Krause (1908); Tam et al.
(2004).

Molecular data (Cabrera et al., 2008; Cusimano et al., 2011)
place Rhodospatha in an exclusively neotropical clade (Heteropsis
clade), which also includes Alloschemone Schott, Heteropsis Kunth,
and Stenospermation Schott. This clade, the Rhaphidophora clade
(see Monstera above), and the Spathiphylleae (Spathiphyllum Schott
and Holochlamys Engl.) constitute the Monsteroideae, which is sis-
ter to the Pothoideae. Cusimano et al. (2011) call the clade that
includes these two subfamilies the bisexual climbers clade.
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MAP 21. Rhodospatha badilloi occurrence in Venezuela.

Rbhodospatha badilloi G. S. Bunting, Acta Bot. Venez. 10: 318.

1975.

Rhodospatha latifolia auct., non Poepp.; Dorr et al., Contr. U.S. Natl. Herb.

40: 38.2000 [2001].

Scandent herbs; aerial roots arising from basal nodes.
Leaves: cataphylls linear-lanceolate, 3-4 cm long; petioles
shorter than or equal to the leaf blade, petiolar wings wavy ba-
sally but straight and attenuate approaching the geniculum; leaf
blades ovate-elliptic, 37-39 x 16-17 cm, entire, cuspidate, pri-
mary and secondary nerves impressed above, noticeably raised
below where the principal secondary nerves are uniformly par-
allel on both sides of the midnerve, membranous to semicoria-
ceous. Spathe and spathe bracts deciduous (not seen). Spadix
20-21(-30) x 2-3 cm; gynoecium asymmetrical.

Endemic to Venezuela, where it is known from the Andes
(Lara, Tachira, and Trujillo) and the Cordillera de la Costa (Ara-
gua; Map 21). In the park, found in forest near La Punta of El
Santuario; 1,900 m.

Xanthosoma Schott

Xanthosoma Schott, in Schott and Endlicher, Melet. Bot. 19. 1832.

Small to gigantic, sometimes arborescent, terrestrial herbs;
rhizomatous or with corms; stems erect or acaulescent; latex
milky or watery. Leaves glabrous, rarely pubescent, sometimes
aggregated at the apex of aerial rhizomes (our species); blades
entire (our species) or divided into 3 to many segments, cordate,
sagittate or hastate; basal ribs well developed, often naked proxi-
mally; primary lateral nerves pinnate and forming a submarginal
collective nerve; petioles sheathed below. Inflorescences 1 to

several, always appearing with leaves. Peduncles usually shorter
than petioles. Spathe strongly constricted, tube ovoid to ellip-
soid, green, red or purplish, persistent, expanded blade naviculi-
form to oblong-lanceolate, ivory or pink to purplish, marcescent
after anthesis and then deciduous. Spadix shorter than spathe;
pistillate zone short, separated from staminate zone by sterile
staminate flowers; staminate zone longer than pistillate zone
and fertile to apex. Flowers unisexual, perigone absent. Stami-
nate flowers: 4—6-merous, stamens united in a truncate synan-
drium. Pistillate flowers: ovary ovoid, (1-)2—4-locular; ovules
(12-)20 or more, anatropous or hemianatropous; stylar region
broader than ovary; stigma discoid or 2—-4-lobed. Berry cylin-
dric, = furrowed apically, whitish to orange, many-seeded. Seeds
ovoid, small; testa costate.

A neotropical genus of ~60 species found in Mexico, Cen-
tral America, the West Indies, and South America (Colombia,
Venezuela, Trinidad and Tobago, the Guianas, Ecuador, Peru,
Brazil, Paraguay, and Argentina). Approximately 22 species are
found in Venezuela.

REFERENCES.
(2011).

Cusimano et al. (2011) placed Xanthosoma in a clade (tribe
Caladieae) that they argue is also supported by several anatomi-
cal and morphological synapomorphies, including the presence
of anastomosing laticifers and a persistent spathe tube with a
deciduous or marcescent spathe blade.

A number of Xanthosoma species are economically im-
portant because their corms are used as food. Nonetheless, no
comprehensive revision of the genus exists. Gongalves (2011)
enumerated some of the reasons why the taxonomy of Xantho-
soma is chaotic and unsatisfactory: (1) Relatively few herbarium
specimens are available for study, and those that exist are often
poorly prepared. (2) Many species names were based on incom-
plete material, and the application of these names is a matter of
debate. (3) Most species are phenotypically plastic. (4) There
has been a great amount of human-mediated selection influenc-
ing the morphology and distribution of species that are used
as food.

Engler and Krause (1920); Gongalves

Xanthosoma sagittifolium (L.) Schott, in Schott and Endlicher,
Melet. Bot. 19. 1832 (“sagittaefolium”); Bunting, in Berry
et al., Fl. Venez. Guayana 2: 677. 1995. Arum sagittifolium
L., Sp. Pl. 966. 1753 (“sagittaefolium”).

FIGURE 23], ]

Very large, erect herbs, (0.5-)1-3.5 m tall; rhizomes 0.5-

2.5 m tall; latex watery, light yellow or whitish (very irritating

to the skin). Leaves 4-7 arising from the apex of the rhizome;

petioles 1-1.6(-2.5) m long, green, mottled or not mottled; leaf
blades broadly ovate, (0.6-)1.2-1.5 x 0.9-1.1 m, reflexed, basal
lobes mostly overlapping, with a closed or narrowly obovate
sinus, margins slightly undulate, apices obtuse, membranous.

Inflorescences 1-3 per axil. Spathe erect, 20-30(—40) cm long,

green; tube 13 x 4.7 cm (at base) or 2 cm (at constriction), green



MAP 22. Xanthosoma sagittifolium occurrence in Venezuela.

outside and inside or green outside and weakly to heavily tinged
purple inside or dark purple outside and inside; blade erect,
ovate-elliptic, somewhat cucullate, ivory. Spadix sessile, 15-25
(=30) cm long, white, creamy yellow below.

Found in Central America, the West Indies, and South
America (Colombia, Venezuela, Trinidad and Tobago, Suriname,
French Guiana, Ecuador, Peru, Bolivia, and Brazil); introduced
and/or cultivated in North America (USA), Africa, and Asia.
Widespread in Venezuela (Amazonas, Barinas, Delta Amacuro,
Meérida, Miranda, Nueva Esparta, Portuguesa, Sucre, Téchira,
Trujillo, and Yaracuy; Map 22). In the park, found in forest un-
derstory on the south slope near Qda. Honda and La Punta and
along the Bocon6—Guaramacal road; 1,800-1,900(-2,700) m.

CoMMON NAMES. Guaje, guaje bravo, and guaje
simangue.

The application of the name Xanthosoma sagittifolium is
problematic. We employ the name here in the sense that it gener-
ally has been used in Venezuela (see, e.g., Bunting, 1979; Bunting
in Berry et al., 1995). Gongalves (2011), however, argues that the
name often is misapplied, and he restricts the native range of X.
sagittifolium to the West Indies (the type locality) and argues that
the species is rarely cultivated elsewhere. This may be correct,
but our material still keys to X. sagittifolium in his synopsis of
the commonly cultivated species.

Guaramacal material shows remarkable variation in spathe
tube color and in the presence or absence of maculations on
petioles and peduncles (none of these differences are seen in her-
barium material). According to Croat (in litt.), spathe tube color
generally is a reliable character in Xanthosoma, but in our mate-
rial it ranges from green inside and outside to weakly to heavily
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tinged purple inside. The maculations on petioles and peduncles
also are inconstant in the Guaramacal populations and, as far as
we can tell, are not correlated with any other character. These
maculations have not been previously noted in descriptions of X.
sagittifolium. Trrespective of these color differences, plants found
in Guaramacal are relatively uniform in terms of habit and leaf
blade shape and size.

Xanthosoma sagittifolium is not currently used as food in
Guaramacal (R. Caracas, pers. comm.), but that does not ex-
clude the possibility that it was introduced and used as food in
the past.

Xanthosoma pubescens Poepp. also is found in Portuguesa
near the park but at much lower elevations (900-1,200 m). It
can be distinguished from X. sagittifolium by its pilose foliage
and much smaller size.

ARECACEAE
L. J. DORR AND S. MIGUEL NINO

Small, medium-sized or large hermaphroditic, polyga-
mous, monoecious or dioecious plants; stems (trunks) woody,
solitary or clustered, erect, sometimes acaulescent or climbing
or subterranean; unbranched (our taxa) or rarely branched;
stilt roots sometimes present; unarmed or spiny. Leaves spi-
rally arranged, rarely distichous or polystichous; leaf sheaths
tubular, closed or open (due to rupturing); petioles present; leaf
blades palmate, costapalmate (i.e., with a petiole that extends
into the leaf blade), pinnate, bipinnate or entire, plicate in bud,
splitting along the adaxial folds (induplicate) or abaxial folds
(reduplicate) or not splitting. Inflorescences axillary, solitary
or multiple, spicate or 1-6-branched, interfoliar or infrafo-
liar; prophyll 2-keeled; peduncular bract(s) present, rarely ab-
sent. Flowers usually 3-merous; bisexual or unisexual, sessile
or stalked. Sepals (2)3(rarely more), free or connate. Petals
(2)3(rarely more), free or united. Stamens (3)6(or many). Sta-
minodes present in pistillate flowers. Gynoecium apocarpous or
syncarpous, sometimes pseudomonomerous, 3(-10)-locular or
frequently with only 1 fertile locule; style distinct or not; stig-
mas erect or recurved. Fruits 1(2-10)-seeded, fleshy or dry and
fibrous, globose or ellipsoid, often hard. Seeds 1(-2 or more);
endosperm homogeneous or ruminate; embryo apical, lateral
or basal.

A mostly pantropical family of ~190 genera and ~2,500 spe-
cies with taxa also found in subtropical and temperate regions of
North America (USA), South America, Europe, Africa, Asia, and
Australia. Thirty genera and ~100 species are known to occur in
Venezuela.

REFERENCES. Baker and Couvreur (2013); Baker et
al. (2009, 2011); Braun and Delascio (1987); Dransfield and
Uhl (1998); Dransfield et al. (2005, 2008); Henderson et al.
(19935); Stauffer (1999); Tomlinson et al. (2011); Wessels Boer
(1971).
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KEY TO THE GENERA OF ARECACEAE

la. Stems and/or leaves With SPINeES . . .. ..ot Aiphanes
1b. Stems and leaves UNarmed . . .. ..ottt e e e e 2
2a. Leaf margins dentate; ultimate leaflets (pinnae) flabellate (i.e., fan-shaped), widely toothed ........... Wettinia
2b. Leaf margins entire; ultimate leaflets (pinnae) bifid or simple, never flabellate . .......................... 3
3a. Arborescent plants, to 15 m tall; stems (trunks) 10-20 cm in diameter; ultimate leaflets (pinnae) simple; sheaths
reddish to pUIple . .ot e Prestoea
3b. Shrubby or arborescent plants, 1-8 m tall, stems 0.5-8 cm in diameter; ultimate leaflets (pinnae) bifid; sheaths
green Or dark DrOoWI . oo oot e 4
4a. Dioecious plants; leaflets (pinnae) alternate or almost alternate, sigmoidal; leaf sheaths closed or only open
apically, green or yellowish-green . ....... ... . i Chamaedorea
4b. Monoecious plants; leaflets (pinnae) opposite or subopposite, deltoid; leaf sheaths open, light or dark brown
........................................................................... Geonoma
Aiphanes Willd. narrowly cuneate, middle leaflets 10-20(-34) x (1-)5-8.5 cm,

Aiphanes Willd., Samml. Deutsch. Abh. Kénigl. Akad. Wiss. Berlin 1803:

250. 1806.

Monoecious, acaulescent or caulescent plants; stems (trunks)
solitary or clustered, branched or not; spiny. Leaves spirally ar-
ranged or distichous; leaf sheaths open, densely spiny; leaf blades
pinnate, rarely entire, spiny; leaflets (pinnae) with serrate apices
or irregularly divided. Inflorescences generally 1(2)-branched,
rarely spicate, interfoliar, erect. Flowers unisexual, 3-merous.
Staminate flowers: sepals 3, free or shortly connate; petals 3,
free or shortly connate; stamens 6, in 2 series; filaments basally
connate. Pistillate flowers: usually larger than staminate flow-
ers; sepals 3, free, cartilaginous; petals 3, connate % their length;
staminodes 6, fused; gynoecium 3-locular, 3-ovulate; stigmas
3. Fruits 1-seeded, globose or ellipsoid, red, white, orange or
purple. Seeds globose; endosperm homogeneous; embryo lateral.
[Arecoideae: Cocoseae: Bactridinae.]

A neotropical genus of ~25 species found in Central Amer-
ica (Panama), the West Indies, and South America (Colombia,
Venezuela, Trinidad and Tobago, Ecuador, Peru, Bolivia, and
Brazil). Two species occur in Venezuela, one widespread and one
localized in the Andes.

REFERENCES.
senius and Bernal (1996).

Aiphanes is easily recognized because it is the only genus of
spiny palm in the Americas with leaflets that have jagged tips.

Bernal and Borchsenius (2010); Borch-

Aiphanes lindeniana (H. Wendl.) H. Wendl., in Kerchove de
Denterghem, Palmiers 230. 1878. Martinezia lindeniana H.
Wendl., Linnaea 28: 349. 1856 [1857].

FIGURE 3

¢ Aiphanes stergiosii M. Nifo et al., Sida 21: 1600, fig. 1. 2005.

Aiphanes sp. A; Dorr et al., Contr. U.S. Natl. Herb. 40: 39. 2000 [2001].
Small to medium-sized plants; stems (trunks) solitary (our

material) or clustered, 4-6 m x 3-4.5 cm, densely spiny, spines

usually retrorse, 1-9 cm long, brownish-black, clustered in the
center of internodes. Leaves 4-8(~10) per plant; leaflets (pinnae)

18-24(—435) per side, inserted in groups of 3—4(-7), lanceolate to

margins and midvein above and below spiny, apical leaflets al-
most always divided 2x or more, with an irregular apical margin.
Inflorescences 1-branched; peduncular bracts 80-90(-140) cm x
4-5 mm, tomentose with several scattered spines; peduncles 90—
120 cm x 3-5 mm, densely spiny at the base; rachillae densely
tomentose. Fruits subglobose, 9-15 mm in diameter, red or or-
ange, smooth and glossy.

Found in South America (Colombia and Venezuela). In Ven-
ezuela, known at present only from the Andes (Portuguesa; Map
23). La Divisoria de la Concepcién; 1,700-1,900 m.

CoMMON NAME.

Our collections of this species are remarkably disjunct from

Macanilla.

the nearest Colombian population, but we suspect this might be
an artifact that can be attributed to inadequate floristic sampling

of the east-facing slopes of the Venezuelan Andes.

MAP 23. Aiphanes lindeniana occurrence in Venezuela.
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FIGURE 3. Arecaceae, Aiphanes lindeniana (H. Wendl.) H. Wendl. A. Leaf apex (most apices are eventually divided as a consequence of en-
vironmental factors). B. Medial portion of leaf. C. Leaf base. D. Staminate and pistillate flowers. E. Staminate flowers. F. Fruit. G-I. Anthers.
J. Pistillode. K, L. Sepals (staminate flower). (Ni7io & Stergios 1431.)
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Chamaedorea Willd.

Chamaedorea Willd., Sp. Pl. 4(2): 638, 800. 1806, nom. cons.

Dioecious, shrubby or sometimes arborescent plants; stems
(trunks) solitary or clustered, procumbent or climbing, green,
conspicuously ringed with leaf scars, sometimes wholly or par-
tially covered with fibrous leaf bases; unarmed. Leaves bifid or
pinnate (our material), rarely entire, reduplicate; leaf sheaths
closed or becoming split; leaf blades entire, bifid, and pinnately
ribbed or regularly or irregularly pinnately divided (our mate-
rial); leaflets (pinnae) few or many. Inflorescences spicate or
1(2)-branched (our material), inter- or infrafoliar, 1 to several
per leaf axil. Flowers unisexual, 3-merous. Staminate flowers:
sepals 3, united basally or free; petals 3, free or variously con-
nate; stamens 6, sometimes with staminodes; filaments short. Pis-
tillate flowers: sepals 3, united basally or free; petals 3, usually

connate; staminodes present and toothlike or absent; gynoecium
3-locular, 3-ovulate; stigmas 3, recurved. Fruits 1-seeded, glo-
bose or oblong, black at maturity. Seeds globose or ellipsoid;
endosperm homogeneous; embryo basal or lateral. [Arecoideae:
Chamaedoreeae.]

A neotropical genus of 80-110 species found in Mexico,
Central America, and South America (Colombia, Venezuela, Ec-
uador, Peru, Bolivia, and Brazil). Two species are known from
Venezuela, both found in Guaramacal.

REFERENCES. Cuenca and Asmussen-Lange (2007);
Cuenca et al. (2008, 2009); Hodel (1992); Thomas et al. (2006).

Chamaedorea is the most species-rich genus of palm in the
Americas. Molecular data (Thomas et al., 2006; Cuenca and
Asmussen-Lange, 2007) resolve the genus as monophyletic but
fail to support the eight subgenera that Hodel (1992) recognized
on floral characters.

KEY TO THE SPECIES OF CHAMAEDOREA

la. Robust plants, stems 2-8 m x 2.5-5 c¢m; inflorescences infrafoliar, staminate inflorescences >3 per node; leaf blades 2-3.5

m long; middle leaflets (pinnae) 30-65(-85) cm long . . .

........................................ C. linearis

1b. Delicate plants, stems 1-3 m x 0.5-2.5 cm; inflorescences infra- or interfoliar, staminate and pistillate inflorescences 1 per
node; leaf blades 0.8-1.5 m long; middle leaflets (pinnae) 20-30 cmlong . ............ ... ...... C. pinnatifrons

Chamaedorea linearis (Ruiz & Pav.) Mart., Hist. Nat. Palm. 2:
5. 1823; Llamozas et al., Libro Rojo Fl. Venez. 328. 2003.
Martinezia linearis Ruiz & Pav., Syst. Veg. Fl. Peruv. Chil.
297.1798.

Robust, arborescent plants; stems (trunks) solitary, 2-8 m x

2.5-5 c¢m. Leaves 3-8, pinnate; leaf sheaths closed, to 1.2 m

long; leaf blades 2-3.5 m long; leaflets (pinnae) 25-65 per side,

MAP 24. Chamaedorea linearis occurrence in Venezuela.

linear, lanceolate, generally curved, acuminate, middle leaflets
30-65(-85) x 2-6.5(=12) cm. Inflorescences 1-branched, infra-
foliar, erect; staminate inflorescences >3 per node; pistillate in-
florescences 1 per node; rachillae whitish (in flower), green or
yellowish-brown (in fruit). Fruits globose, 1-2 c¢m in diameter,
red (black at maturity?).

Found in South America (Colombia, Venezuela, Ecuador,
Peru, and Bolivia). In Venezuela, evidently restricted to the Andes
(Lara, Mérida, and Trujillo) and the Sierra de Perija (Zulia; Map
24). In the park, found on the south slope of Guaramacal in
Qda. Honda; 1,850-1,950 m.

Chamaedorea pinnatifrons (Jacq.) Oerst., Vidensk. Meddel.
Dansk. Naturhist. Foren. Kjebenhavn 1858: 14. 1859. Bo-
rassus pinnatifrons Jacq., Pl. Rar. Hort. Schoenbr. 2: 635, tt.
247,248.1797.

Delicate, shrubby plants; stems (trunks) solitary, 1-3 m x
0.5-2.5 cm. Leaves 3-10, pinnate; leaf sheaths closed % their
length, 6-35 cm long; leaf blades 0.8-1.5 m long; leaflets (pin-
nae) 7-15 per side, sigmoid or rarely almost lanceolate, apical
segments bifid, middle leaflets 25-30 x 2-15 cm. Inflorescences
1-branched, inter- or infrafoliar, staminate and pistillate inflores-
cences 1 per node, erect to curved (pendulous in fruit); rachil-
lae reddish, orange or yellowish. Fruits globose or ellipsoid,
0.4-0.6(-1) cm in diameter, orange or bright yellow, black at
maturity.

Found in Mexico, Central America, and South America
(Colombia, Venezuela, Ecuador, Peru, Bolivia, and Brazil). Wide-
spread in northern and western Venezuela (Anzodtegui, Ara-
gua, Cojedes, Distrito Federal, Falcon, Lara, Mérida, Miranda,



MAP 25. Chamaedorea pinnatifrons occurrence in Venezuela.

Portuguesa, Tdchira, Trujillo, Yaracuy, and Zulia; Map 25).
In the park, found on both slopes of Guaramacal; (1,550-)
1,800-2,350 m.

This is one of the most widespread and variable palm spe-
cies in the Americas. Although it is found only at lower eleva-
tions in Guaramacal, Chamaedorea pinnatifrons otherwise is
found at a greater range of elevations including ones exceeding
those of the park.
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Geonoma Willd.

Geonoma Willd., Sp. PL. 4(1): 174, 593. 1805.

Monoecious, small to medium-sized plants; stems solitary
or clustered, erect or decumbent; internodes often yellowish and
smooth; unarmed. Leaves pinnate, divided or entire; leaf sheaths
open, margins fibrous, glabrous or tomentose; leaf blades bifid
or with 2 or 3 pairs of leaflets (pinnae) or irregularly divided.
Inflorescences solitary, spicate or 1-3(—4)-branched, interfoliar
or rarely infrafoliar; peduncles short to long, glabrous or tomen-
tose. Flowers 3-merous, arising in depressions or holes on the
peduncular rachis. Staminate flowers: sepals 3, distinct; petals
3, connate for % their length, valvate; stamens (3) 6. Pistillate
flowers: sepals 3, united basally and adnate to the receptacle;
petals 3, connate, briefly adnate to the receptacle; staminodes
6-toothed or 6-lobed; gynoecium 3-carpellate, but 2 carpels ves-
tigial at anthesis, 1-locular, 1-ovulate; style tubular; stigmas 3.
Fruits 1-seeded, = globose, sometimes somewhat pointed, green,
brown or purple-black. Seeds = globose; endosperm homoge-
neous; embryo erect basal. [Arecoideae: Geonomateae.|

A neotropical genus of 68 species (140 taxa) found in Mex-
ico, Central America, the West Indies, and South America (Co-
lombia, Venezuela, Trinidad and Tobago, the Guianas, Ecuador,
Peru, Bolivia, Brazil, and Paraguay). Approximately 20 species
(25 taxa) are found in Venezuela.

REFERENCES. Henderson (2011); Roncal et al.
(2011); Wessels Boer (1968).

The three species of Geonoma found in Guaramacal are
closely related and belong to a clade that includes five species
found at higher elevations in Central America, the West Indies,
and South America (Henderson, 2011).

KEY TO THE SPECIES OF GEONOMA

la. Inflorescences unbranched, simple spikes ............

1b. Inflorescences unbranched or branched (our material)

2a. Inflorescences 1-branched, interfoliar ...........
2b. Inflorescences 2-branched, infrafoliar ...........

Geonoma lebmannii Dammer ex Burret, Bot. Jahrb. Syst. 63:
180. 1930.
Only the nominate subspecies is found in Venezuela and
Guaramacal.

Geonoma lebmannii subsp. lehmannii
Geonoma jussienana auct., non Mart.; Dorr et al., Contr. U.S. Natl. Herb.

40: 39.2000 [2001].

Small plants, 1-2(—4) m tall; stems solitary or clustered.
Leaves 5-15 per stem, undivided or irregularly pinnate, 30-80
cm long; leaflets (pinnae) 3-5 per side, apical segments bifid. In-
florescences simple spikes, erect; peduncular bracts tubular, 9-50
cm long; peduncles 12-88 cm long. Fruits 5-10 x 5-7 mm, olive-
green to black.

..................................... G. orbignyana
........................................ G. undata

Found in South America (Colombia, Venezuela, Ecuador,
and Peru). In Venezuela, known only from the Andes (Lara, Por-
tuguesa, and Trujillo; Map 26). Common in the understory of
montane and cloud forest throughout the park; (1,600-)1,800-
2,600 m.

CoMMON NAME. Virtud.

Venezuelan material of Geonoma lehmannii is geographi-
cally isolated and differs from the closest populations of G.
lebmannii subsp. lehmannii in northern Colombia by a number
of morphological characters. Nonetheless, Henderson (2011)
chose not to give formal taxonomic recognition to the Venezu-
elan populations.

Specimens from Central America (Panama) are segregated as
G. lebmannii subsp. corrugata A. J. Hend. and differ significantly
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MAP 26. Geonoma lebmannii subsp. lebmannii occurrence in
Venezuela.

MAP 27. Geonoma orbignyana subsp. orbignyana occurrence
in Venezuela.

from the South American ones in a number of morphological
characters (Henderson, 2011), most notably longer peduncles.

Geonoma orbignyana Mart., Voy. Amér. Mér. 7(3): 22. 1847
[1843]; ibid. 8, Atlas: t. 11, fig. 1. 1847 [1843] (“Orbig-
niana”), t. 22A. 1847 [1844] (“Orbigniana”); Morillo, in
Morillo et al., Bot. Ecol. Monocot. Paramos Venez. 2: 390,
foto 3. 2010.

Only the nominate subspecies is found in Guaramacal.

Geonoma orbignyana subsp. orbignyana
Geonoma jussieuana Mart., Voy. Amér. Mér. 7(3): 24. 1847 [1843]; ibid. 8,

Atlas: t. 12 [as “157], fig. 1. 1847 [1843], t. 23A. 1847 [1844].

Small plants, 1-3(—6) m tall; stems (trunks) solitary or clus-
tered. Leaves 4-20 per stem, undivided or irregularly pinnate,
5-80 cm long; leaflets (pinnae) 3-9 per side, apical segments
bifid. Inflorescences 1-branched (our material) or rarely spicate,
infrafoliar, erect; peduncular bracts tubular, 3-50 cm long; pe-
duncles 30-80 c¢m long. Fruits 4-10 x 57 mm, slightly pointed
apically, olive-green to black.

Found in South America (Colombia, Venezuela, Ecuador,
Peru, and Bolivia). In Venezuela, found in the Andes (Lara,
Meérida, Portuguesa, Té4chira, and Trujillo) and the Cordillera
de la Costa (Aragua and Yaracuy; Map 27). In the park, found
in the understory of montane and cloud forest on both slopes of
Guaramacal; 1,800-2,600 m.

Following Henderson (2011), we now consider Geonoma
jussieuana to be a synonym of G. orbignyana subsp. orbignyana;
this is a reversal of earlier treatments of the genus (Wessels Boer,
1968; Henderson et al., 1995; Dorr et al., 2000), where the

former name was applied to what we treat here as G. lehmannii
subsp. lehmanmnii. Inflorescence branching, a character previously
used to separate these taxa as species, evidently is inconsistent
and has no geographical basis.

Henderson (2011) recorded a dozen morphological char-
acters that serve to separate the nominate subspecies, which
occurs in South America, from G. orbignyana subsp. hoffman-
niana (H. Wendl. ex Spruce) A. J. Hend., which is restricted to
Central America. In particular, Henderson (2011) distinguished
G. orbignyana subsp. hoffmanniana from G. orbignyana subsp.
orbignyana by its longer peduncles.

Geonoma undata Klotzsch, Linnaea 20: 452. 1847; Llamozas
et al., Libro Rojo Fl. Venez. 337. 2003; Morillo, in Morillo
et al., Bot. Ecol. Monocot. Paramos Venez. 2: 391, foto 4.
2010, pro parte.
Only the nominate subspecies is found in the Andes of Ven-
ezuela and Guaramacal.

Geonoma undata subsp. undata
Geonoma weberbaueri Dammer ex Burret, Bot. Jahrb. Syst. 63: 221. 1930;

Dorr et al., Contr. U.S. Natl. Herb. 40: 39. 2000 [2001]; Morillo, in

Morillo et al., Bot. Ecol. Monocot. Piramos Venez. 2: 392, foto 5.

2010.

Medium-sized plants, 2-8 m tall; stems (trunks) solitary.
Leaves 4-17 per stem, undivided or irregularly pinnate, (17-)
60-100 cm long; leaflets (pinnae) 1-60 per side, apical segments
bifid. Inflorescences (1-)2-3-branched, infrafoliar; peduncular
bracts 7-40 c¢m long; peduncles 10-35 cm long. Fruits 4-15 x
6-10 mm, black.



MAP 28. Geonoma undata subsp. undata occurrence in Venezuela.

Found in South America (Colombia, Venezuela, Ecuador,
Peru, and Bolivia). In Venezuela, found in the Andes (Barinas,
Lara, Mérida, Portuguesa, Tachira, and Trujillo), the Sierra de
Perijd (Zulia), and in the Cordillera de la Costa (Aragua, Cara-
bobo, Distrito Federal, Falcon, Miranda, and Yaracuy; Map 28).
In the park, found in cloud forest on the south slope and in sub-
paramo on the Fila de Agua Fria and below Paramo de Vicuyal;
(1,600-)1,800-2,800 m.

CoMMON NAME. Moriche.

Geonoma undata s.l. as circumscribed by Henderson (2011)
is found in Mexico, Central America, the West Indies, and South
America. He recognized 10 subspecies after correlating geo-
graphical range with differences in vegetative morphology.

Prestoea Hook. f.

Prestoea Hook. f., in Bentham and Hooker f., Gen. PL. 3: 875, 899. 1883,
nom. cons.

Monoecious, small to moderate-sized arborescent plants;
stems (trunks) clustered or rarely solitary, ringed with promi-
nent or obscure leaf scars; trunk usually persisting at the base of
old shoots; unarmed. Leaves pinnate (our species), rarely simple,
4-12 per plant, usually displayed horizontally; leaf sheaths open,
occasionally partially closed; leaflets (pinnae) few to many, vari-
ously shaped, generally opposite or loosely alternate, horizon-
tally disposed. Inflorescences branched, rarely spicate, interfoliar,
rarely infrafoliar, erect or arching. Flowers unisexual, 3-merous.
Staminate flowers: sepals 3, free, briefly imbricate at base; petals
3, free, valvate; stamens 6. Pistillate flowers: sepals 3, free, imbri-
cate; petals 3, free, imbricate, briefly valvate apically; staminodes
6; gynoecium 1-locular, 1-ovulate. Fruits globose or ellipsoid,
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purple to black at maturity. Seeds globose; endosperm ruminate,
rarely homogeneous; embryo subbasal. [Arecoideae: Euterpeae.]

A neotropical genus of 11 species found in Central America,
the West Indies, and South America (Colombia, Venezuela, Guy-
ana, Ecuador, Peru, Bolivia, and Brazil). Five species occur in
Venezuela.

REFERENCES. Henderson (1999); Henderson and de
Nevers (1988); Henderson and Galeano (1996).

Prestoea acuminata (Willd.) H. E. Moore, Gentes Herb. 9: 286.
1963; Morillo, in Morillo et al., Bot. Ecol. Monocot. Pira-
mos Venez. 2: 393-394, fig. 1B, 2, foto 6. 2010. Oreodoxa
acuminata Willd., Samml. Deutsch. Abh. Konigl. Akad.
Wiss. Berlin 1803: 252. 1806.

Only the nominate variety is found in Guaramacal.

Prestoea acuminata var. acuminata

Llamozas et al., Libro Rojo Fl. Venez. 342. 2003.

Arborescent plants, to 15 m x 20 cm. Leaves compound;
leaf sheaths partially closed, 45-60 cm long, reddish to purple,
some almost black; leaf blades 2-2.6 m long; leaflets (pinnae)
23-30 or more per side; central leaflets larger, 55-60 x 4-5.5 cm.
Inflorescences to 1.3 m long, horizontal; peduncles 5-20 x 2-3
cm, secondary branches to 50 cm long. Flowers white, 3-4.5 mm
long when fruiting. Fruits 1-1.3 cm in diameter.

Found in Central America and South America (Colombia,
Venezuela, Ecuador, Peru, and Bolivia). In Venezuela, found in
the Andes (Mérida, Tachira, and Trujillo) and the Cordillera de
la Costa (Aragua, Distrito Federal, Falcon, Miranda, Monagas,
Sucre, and Yaracuy; Map 29). In the park, found in cloud forest in
Qda. Jirajara on the south slope of Guaramacal; 1,950-2,250 m.

MAP 29. Prestoea acuminata var. acuminata occurrence in
Venezuela.
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Two other varieties of this species are recognized, but nei-
ther one is found in Guaramacal. Prestoea acuminata var. dasys-
tachys (Burret) A. J. Hend. & G. A. Galeano, also found in the
Andes, is readily distinguished from the nominate variety by its
perianth size in fruit (to 7 mm long) and its significantly larger
(1.4-1.8 cm in diameter) ovoid or obovoid fruit. Prestoea acu-
minata var. montana (Graham) A. J. Hend. & G. A. Galeano,
restricted to the West Indies, is distinguished from the other va-
rieties by its = terete (vs. angular) rachillae with superficial (vs.
somewhat sunken) flowers and fruit.

Wettinia Poepp. ex Endl.

Wettinia Poepp. ex Endl., Gen. Pl. 243. 1837.
Catoblastus H. Wendl., Bonplandia (Hannover) 8: 104, 106. 1860.

Monoecious, shrubby to arborescent plants; stems (trunks)
solitary or clustered, conspicuously ringed with leaf scars; un-
armed; supported by a dense cone of stilt roots. Leaves pinnate,
spreading; leaflets (pinnae) of 2 types, one type undivided, asym-
metrical and narrowly elliptical in outline, apices toothed, and
the other type divided to the base into narrow segments. Inflores-
cences spikes or racemes, infrafoliar, 3-8(-15) per node, the cen-
tral bud larger, the lateral buds progressively smaller. Staminate
flowers: sepals 3(4), briefly connate or free; petals 3(4), briefly
valvate or free; stamens 6-20. Pistillate flowers: sepals 3(4), im-
bricate, free or connate basally; petals 3(4), imbricate, free or
connate basally; gynoecium of 1(2) fertile and (1)2 abortive
carpels; style basal; stigmas 3. Fruits 1(2)-seeded, prismatic or
pyramidal, flattened apically. Seeds ellipsoid, globose, prismatic
or pyramidal, albuminous; embryo basal and erect. [Arecoideae:
Iriarteeae.]

Found in Central America (Panama) and South America
(Colombia, Venezuela, Ecuador, Peru, Bolivia, and Brazil). The
genus comprises 21 species, with only 1 species found north of
the Orinoco River in Venezuela.

REFERENCE. Moore and Dransfield (1978).

Wettinia praemorsa (Willd.) Wess. Boer, Pittieria 17: 185. 1988;
Llamozas et al., Libro Rojo Fl. Venez. 349. 2003. Oreodoxa
praemorsa Willd., Samml. Deutsch. Abh. Konigl. Akad.
Wiss. Berlin 1803: 253. 1806. Catoblastus praemorsus
(Willd.) H. Wendl., Bonplandia (Hannover) 8: 104. 1860.

FIGURE 24A-C
Arborescent plants, 5-15(-20) m tall; stems clustered, oc-

casionally solitary. Leaves 4-6, ascending, grayish-green; leaf

sheaths to 1.5 m long; leaf blades to 2 m long; leaflets (pinnae)
alternate, undivided, 20-30 per side or occasionally divided into

2-8 segments, glabrous, nerves prominent, ultimate leaf seg-

ments flabellate, toothed. Inflorescences pendent; spadix deeply

cup-shaped or hooded, smooth, brown, coffee or sometimes pur-
ple. Infructescences pendulous. Fruits ~3.5 x 2.5 c¢m, ellipsoid,
green, salmon or yellow when mature, pubescent.

Found in South America (Colombia and Venezuela). In Ven-
ezuela, found in the Andes (Lara, Mérida, Portuguesa, Téchira,

MAP 30. Wettinia praemorsa occurrence in Venezuela.

and Trujillo), the Sierra de Perijd (Zulia), and the Cordillera de
la Costa (Aragua, Carabobo, Cojedes, Distrito Federal, Falcon,
Guarico, Miranda, and Yaracuy; Map 30). This palm occurs in
cloud forest on the north slope of the park, where it is especially
noticeable from Qda. Segovia to the Piramo de Guaramacal
along the Bocon6—Guaramacal road; 1,800-2,600 m.
CoMMON NAME. Mapora.
BROMELIACEAE
L. J. DORR AND B. STERGIOS

Perennial herbs, acaulescent or caulescent, epiphytic, terres-
trial or lithophytic, sometimes tank-forming. Roots present or
not, when present modified as holdfasts in epiphytic and litho-
phytic species. Leaves simple, spirally arranged, polystichous
or distichous, usually rosulate or distributed along a stem; leaf
sheaths = dilated below; leaf blades usually ligulate to narrowly
triangular, margins entire, spinose or serrate, covered with pel-
tate scales (at least when young); stipules wanting. Inflorescences
terminal or rarely lateral, scapose or sessile, simple or com-
pound, panicles, racemes, spikes, capitula or solitary pseudola-
teral flowers, usually bearing brightly colored bracts. Flowers
bisexual (sometimes functionally unisexual), regular or nearly
so, 3-merous, often showy; perianth heterochlamydeous. Sepals
3, free or connate, aestivation convolute or imbricate. Petals
3, free or connate, abaxial surface appendaged basally or not
(naked). Stamens 6, in 2 series; filaments free or joined to the
petals and/or to each other; anthers 2-thecate. Ovary superior to
inferior, 3-carpellate, 3-locular; placentation axile; ovules anat-
ropous, numerous. Style terminal, 3-parted; stigmas 3, usually



spiral-conduplicate. Fruit septicidal or loculicidal capsules, ber-
ries, or multiple fleshy fruits (Ananas Mill.). Seeds winged, plu-
mose or unappendaged, 1 to many per locule; embryo small,
embedded in copious endosperm.

Found in subtropical and tropical North America (USA),
Mexico, Central America, the West Indies, and South America
(all country-level political units) and west tropical Africa (1 spe-
cies); ~58 genera and ~3,200 species. In Venezuela, there are ~22
genera and 374 species.
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REFERENCES. Barfuss et al. (2005); Givnish et al. (2007,
2011); Holst (1994); Hornung and Gaviria (1999); Horres et
al. (2000, 2007); Oliva-Esteva and Steyermark (1987); Smith
(1957, 1971); Smith and Downs (1974, 1977, 1979); Smith and
Till (1998); Smith and Wood (1975).

We follow Givnish et al. (2007), who recognize eight sub-
families of Bromeliaceae where traditionally there had been
three. Representatives of four of these eight subfamilies are
found in the park.

KEY TO THE GENERA OF BROMELIACEAE

la. Margins of leaf blades entire . ... ... . . i e e e 2
2a. Plants terrestrial (OUr SPECIES) .+ v v vt vttt ettt e e e e e e e Pitcairnia

2b. Plants epiphytic (OUF SPECIES) .+ v v vttt ettt ettt e et e et e et e e et et e 3

3a. Petal claws coherent and forming a tube that equals the sepals; flowers usually polystichous ............. 4

4a. Petal claws with 2 basal scales . ...... ... i Mezobromelia

4b. Petal claws without scales .. ... ... .. i e Guzmania

3b. Petal claws free or with a very short tube exceeded by the sepals; flowers usually distichous ............. 5

Sa. Petal claws with 2 basal scales .. ... ... i Vriesea

5b. Petal claws without scales (OUF SPECIES) . v v vt vt ittt et e et et e e 6

6a. Stamens longer than the petals in length, exserted; sepals symmetric, free or rarely connate .........
........................................................................ Tillandsia

6b. Stamens shorter than or equal to the petals in length, not exserted; sepals asymmetric, free or nearly so
........................................................................ Racinaea

1b. Margins of leaf blades serrate or armed with spines or prickles (sometimes these are very small and restricted to the base
of the leaf blades) . ... oot e 7

7a. Fruit a dry capsule; seeds winged; ovary superior or nearly superior . ...........uiintninnnenan.. Puya

7b. Fruit a dry or = fleshy berry; seeds without wings or appendages; ovary inferior ............ ... ... ...... 8

8a. Epiphytic herbs (our species); inflorescences paniculate, conspicuous . ... .....c..vuvuenevnen... Aechmea

8b. Terrestrial herbs; inflorescences corymbose, nearly hidden at the base of lower leaves ............. Greigia

Aechmea Ruiz & Pav.

Aechmea Ruiz & Pav., Fl. Peruv. Prodr. 47. 1794, nom. cons.

Acaulescent, epiphytic (our species) or terrestrial herbs.
Leaves densely rosulate; leaf sheaths usually well developed; leaf
blades usually ligulate, margins long-spiny to spinulose-serrate.
Inflorescences simple or compound, lax or dense, not strobilate;
scape often well developed. Floral bracts entire, in 2 or more
rows. Flowers distichous or polystichous, sessile or pedicellate,
bisexual (our species) or rarely unisexual. Sepals often strongly
asymmetric, free or shortly connate. Petals regular, free, append-
aged (our species) or not; appendages 2, = adnate to the petals.
Stamens included, free or the second series adnate to the petals,
unappendaged. Ovary inferior. Fruit a dry berry. Seeds unap-
pendaged. [Bromelioideae.]

A poorly circumscribed neotropical genus of ~240 species
found in Mexico, Central America, the West Indies, and South
America (all major political units with the exception of Chile);
~30 species occur in Venezuela.

REFERENCES. Aguirre-Santoro and Betancur (2008);
Faria et al. (2004); Givnish et al. (2011); Horres et al. (2007);
Sass and Specht (2010); Smith and Downs (1979).

Aechmea, as currently circumscribed (e.g., Smith, 1971;
Smith and Downs, 1979), is a highly polyphyletic genus (Smith
and Till, 1998; Sass and Specht, 2010; Givnish et al., 2011), and
there appear to be as many as six different origins of the species
now assigned to what was once thought to be the largest genus in
the Bromelioideae. Clades reflect geographic distribution rather
than morphological similarity among the taxa of Aechmea and
closely related genera analyzed by Sass and Specht (2010). The
phylogenetic relationships of the sole species of Aechmea found
in Guaramacal, which has not been sampled in molecular stud-
ies, are unknown, but we suspect this species will eventually
be included in one of the Central American or northern South
American clades instead of the Brazilian clades identified by Sass
and Specht (2010).

Aechmea spectabilis Brongn. ex Houllet, Rev. Hort. 47: 311, t.
1875.

Aechmea paniculigera auct., non (Sw.) Griseb.; Ortega et al., BioLlania 5: 35.
1987; Dorr et al., Contr. U.S. Natl. Herb. 40: 40. 2000 [2001].
Robust, tank-forming epiphytic herbs. Leaves densely rosu-

late; leaf sheaths elliptic, densely brown lepidote; leaf blades lig-

ulate, 0.8-1(-1.4) m x 6-8(-11) cm, margins laxly serrate with



32 ¢ SMITHSONIAN CONTRIBUTIONS TO BOTANY

MAP 31. Aechmea spectabilis occurrence in Venezuela.

spines to 3 mm long, apex acute with a thick terminal cusp. Inflo-
rescences panicles, 0.6—1 m long, broadly pyramidal, lax, greatly
branched; scape flocculose, soon glabrous; primary bracts erect,
broadly lanceolate, acute, longer than the internodes. Spikes
laxly 1-5-flowered. Floral bracts minute. Sepals 9-12 mm long,
strongly asymmetric, shortly connate at base, pale rose. Petals
~25 mm long, bright red to purple; crenate scales present at base.
Ovary ~7 mm long, narrowly obovoid or clavate.

Found in South America (Colombia and Venezuela). In Ven-
ezuela, known from the Andes (Lara, Mérida, Tachira, and Tru-
jillo) and the Sierra de Perid (Zulia; Map 31). In the park, found
in forest at lower elevations on the south slope of Guaramacal;
(1,200-)1,600 m.

Aechmea spectabilis is easily recognized within the park as
it is the only epiphytic bromeliad with baccate fruit; all the other
epiphytic taxa have capsular fruit.

Greigia Regel

Greigia Regel, Index Seminum [St. Petersburg (Petropolitanus)] 1864, Suppl.:

13. 1864.

Terrestrial or rarely epiphytic herbs; caudex short. Leaves
spiral, imbricate the length of the stem; leaf blades narrowly
triangular or linear, margins partially or completely serrate or
serrulate with minute to conspicuous spines. Inflorescences sim-
ple or compound, usually axillary, densely spicate, reduced and
subglobose, relatively few-flowered. Scapes very short. Flowers
bisexual, sessile or subsessile. Sepals free or connate, symmetric.
Petals connate % their length, usually without appendages. Fila-
ments adnate to the petals. Ovary inferior. Berry fleshy. Seeds
unappendaged. [Bromelioideae.]

A genus of 20-30 species found in Mexico, Central Amer-
ica, and South America (Colombia, Venezuela, Ecuador, Peru,
Bolivia, Chile, and Argentina). Five species occur in Venezuela.

REFERENCE. Smith and Downs (1979).

Greigia alborosea (Griseb.) Mez, in Martius, Fl. Bras. 3(3): 247.
1891; Smith, Fl. Venez. 12(1): 285-287,t. 19. 1971; Morillo
and Bricefio, in Morillo et al., Bot. Ecol. Monocot. Paramos
Venez. 2: 406-407, fig. 1, foto 1. 2010. Nidularium albo-
roseum Griseb., Nachr. Konigl. Ges. Wiss. Georg-Augusts-
Univ. 1864: 12. 1864.

Subcaulescent, terrestrial herbs. Leaves rosulate; leaf
sheaths subelliptic, covered toward base below with ferrugine-
ous scales; leaf blades ensiform, 0.8-1(-1.3) m x 1.8-2(-4) cm,
margins serrate toward base with spines to 3 mm long, entire
in the middle, and sparingly spinose-serrate above the middle,
apex long-attenuate, pungent, glabrate above, white lepidote
below. Inflorescences corymbose, axillary, 10-20-flowered,
nearly hidden at the base of lower leaves. Outer floral bracts
lanceolate, equaling the sepals. Sepals lance-ovate, ~2 cm long,
apex mucronate, sharply carinate. Petals ~3 c¢cm long, blades
suberect to spreading, minutely cucullate. Ovary narrowly
ellipsoid.

Endemic to Venezuela, where it is found in the Andes
(Mérida, Tachira, and Trujillo) and the Cordillera de la Costa
(Anzodtegui, Aragua, Distrito Federal, Miranda, and Sucre; Map
32). In the park, found in cloud forest on the north slope of
Guaramacal; 2,350 m.

This species is easily distinguished from other bromeliads
in the park by its axillary inflorescences hidden among serrate
leaves.

MAP 32. Greigia alborosea occurrence in Venezuela.




Guzmania Ruiz & Pav.

Guzmania Ruiz & Pav., Fl. Peruv. 3: 37. 1802.

Acaulescent or rarely caulescent, epiphytic or rarely terres-
trial, often tank-forming herbs. Leaves densely polystichous; leaf
sheaths conspicuous, imbricate; leaf blades mostly ligulate, mar-
gins entire. Inflorescences mostly bipinnate or simple, branches
polystichously flowered; scape usually conspicuous, sometimes
absent. Flowers sessile, bisexual. Sepals free to almost com-
pletely connate, symmetric or almost symmetric. Petals unap-
pendaged, claws distinct from the blades, closely agglutinated
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(not truly connate) in a tube. Stamens included; filaments + ad-
herent (not adnate) to the petals. Ovary superior; style elongate;
ovules many. Fruit a septicidal capsule. Seeds with a basal coma.
[Tillandsioideae.]

A genus of 125-175 species found in the USA (Florida),
Mexico, Central America, the West Indies, and South America
(Colombia, Venezuela, the Guianas, Ecuador, Peru, Bolivia, and
Brazil). In Venezuela, 28 species have been reported.

REFERENCE. Smith and Downs (1977).

Guzmania appears to form a monophyletic clade within the
Tillandsioideae (Barfuss et al., 2005; Givnish et al., 2011).

KEY TO THE SPECIES OF GUZMANIA

la. Sepals exserted, not completely covered by the floral or primary bracts; leaf blades 40-50(-85) cm long ... .. G. mitis
1b. Sepals completely covered by the floral bracts and sometimes also by the primary bracts; leaf blades 25-30 cm long .. ..

Guzmania mitis L. B. Sm., Contr. Gray Herb. 98: 31, t. 6, figs.
4-5.1932; Smith, Fl. Venez. 12(1): 256-257. 1971; Morillo
and Bricefio, in Morillo et al., Bot. Ecol. Monocot. Paramos
Venez. 2: 410. 2010.

Acaulescent tank-forming epiphytes, 1-1.5 m tall. Leaf
sheaths broadly ovate, = brownish at base; leaf blades ligulate,
40-50(-85) x 3-5 cm, apex acute, punctulate-lepidote above
and below. Inflorescences bipinnate, erect, 10-25 cm long, gla-
brous; primary bracts strict (rigidly erect), ovate or lanceolate,
densely imbricate, foliaceous, longer than internodes; spikes
globose or thick-ovoid, short-stipitate, 2.5-3 cm long, densely
12-15-flowered. Floral bracts broadly ovate, shorter than sepals,
obtuse. Sepals obovate, ~1 cm long, shortly connate, obtuse. Pet-
als elliptic, ~2 cm long, blades erect, white.

....................................... G. squarrosa

Found in Central America (Costa Rica and Panama) and
South America (Colombia, Venezuela, and Ecuador). In Vene-
zuela, found at higher elevations in the western states (Falcon,
Lara, Mérida, Portuguesa, Tachira, Trujillo, and Zulia; Map 33).
In the park, found in forest mostly on the north slope; 1,800-
2,350 m.

Guzmania squarrosa (Mez & Sodiro) L. B. Sm. & Pittendr.,
J. Wash. Acad. Sci. 43: 403. 1953 [1954]; Smith, Fl. Venez.
12(1): 260. 1971; Holst, in Berry et al., Fl. Venez. Guayana
3: 590, fig. 504. 1997; Morillo and Bricefio, in Morillo et
al., Bot. Ecol. Monocot. Paramos Venez. 2: 411-412, fig.
3A, foto 3. 2010. Thecophyllum squarrosum Mez & So-
diro, Bull. Herb. Boissier, sér. 2, 4: 877. 1904.

MAP 33. Guzmania mitis occurrence in Venezuela.

MAP 34. Guzmania squarrosa occurrence in Venezuela.
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Guzmania monostachia auct., non (L.) Rusby ex Mez.; Ortega et al., BioL-

lania 5: 35. 1987.

Caulescent, epiphytic or terrestrial herbs, 40-70(-=100) cm
tall. Leaves forming a large, almost flat rosette; leaf sheaths
narrowly elliptic, covered with brown scales; leaf blades lin-
ear, 40-50(=70) x 5-7 cm, apex abruptly acute, subglabrous
above, punctulate-lepidote below. Inflorescences bipinnate, =
erect, 20-40 cm long, glabrous; primary bracts ovate, densely
imbricate, foliaceous with showy red to orange (rarely yellow)
striations, spreading to decurved at apex; spikes short, densely
4—6-flowered glomerules. Floral bracts elliptic, shorter than se-
pals, obtuse or truncate. Sepals broadly elliptic, ~2 ¢m long, con-
nate most of their length. Petals obtuse, ~2 ¢cm long, yellow.

Found in South America (Colombia, Venezuela, Guyana,
Ecuador, Peru, and Bolivia). In Venezuela, found at higher el-
evations in the Andes (Lara, Mérida, Portuguesa, T4chira, and
Trujillo), the Sierra de Perija (Zulia), the Cordillera de la Costa
(Aragua and Distrito Federal), and the Venezuelan Guayana
(Amazonas and Bolivar; Map 34). Found in forest and sub-
paramo throughout the park; 1,850-3,100 m.

Mezobromelia L. B. Sm.

Mezobromelia L. B. Sm., Proc. Amer. Acad. Arts 70: 151. 1935.

Medium-sized to large, tank-forming, acaulescent herbs, ep-
iphytic (our species) or rarely terrestrial. Leaves rosulate; sheaths
large; blades entire. Inflorescences compound, inflorescence
branches polystichously or rarely distichously flowered; scape
usually well developed. Flowers sessile or short-pedicellate; bi-
sexual. Sepals = free or connate, symmetric. Petals tightly con-
glutinated to the middle, forming a tube below, appendaged;
appendages 2 per petal, adaxial. Stamens included; filaments ad-
herent to the petals. Ovary superior; stigma conduplicate-spiral.
Fruit a capsule. [Tillandsioideae.]

A genus of 9 species found in Central America (Costa Rica
and Panama), the West Indies, and South America (Colombia,
Venezuela, Trinidad and Tobago, the Guianas, Ecuador, Peru,
and Brazil). Two species occur in Venezuela.

REFERENCES. Luther (1995); Rauh (1992); Smith
and Downs (1977).

The genus Mezobromelia cannot be distinguished vegeta-
tively from Guzmania, but in flower the former is distinguished
from the latter by the presence of appendages at the adaxial base
of its petals.

Mezobromelia capituligera (Griseb.) J. R. Grant, Phytologia
74: 428. 1993; Holst, in Berry et al., Fl. Venez. Guayana
3: 605, fig. 512. 1997. Tillandsia capituligera Griseb., Cat.
Pl. Cub. 254. 1866. Vriesea capituligera (Griseb.) L. B. Sm.
& Pittendr., J. Wash. Acad. Sci. 43: 402. 1953; Smith, FI.
Venez. 12(1): 240-241. 1971; Ortega et al., BioLlania 5:
35.1987.

FIGURE 241

Vriesea capituligera var. lutea Steyerm., J. Bromeliad Soc. 32: 113. 1982.

Tillandsia compacta auct., non Griseb.; Ortega et al., BioLlania 5: 35. 1987.

MAP 35. Mezobromelia capituligera occurrence in Venezuela.

Large, tank-forming epiphytes, 40-70(-250) cm tall. Leaf
blades ligulate, 30-60(-80) x 4-7(-12) cm, shorter than the
scape, apex attenuate, glabrous above, obscurely punctulate-
lepidote below. Inflorescences erect, 30-50(—80) cm tall; primary
bracts spreading, red or scarlet, showy. Sepals and floral bracts
orange or red. Petals ~3 cm long, yellow or yellow-orange.

Found in the West Indies and South America (Colombia,
Venezuela, Trinidad and Tobago, Ecuador, Peru, and Bolivia).
Widespread in Venezuela (Amazonas, Aragua, Bolivar, Distrito
Federal, Falcon, Lara, Mérida, Miranda, Portuguesa, T4chira,
Trujillo, Yaracuy, and Zulia; Map 35). Found in forest through-
out the park; 1,500-2,600 m.

Pitcairnia L'Hér.

Pitcairnia UHér., Sert. Angl. 7. 1788 [1789], nom. cons.

Acaulescent to caulescent, mostly terrestrial (our species)
or rarely lithophytic or epiphytic herbs. Leaves polystichous or
rarely distichous, fascicled or in dense spirals along the stem;
leaf sheaths small, sometimes bulbous-thickened; leaf blades lin-
ear to broadly lanceolate, entire (our species) or serrate, attenu-
ate or appearing petiolate. Scape present, often well developed.
Inflorescences simple or compound. Floral bracts conspicuous
to minute. Flowers long-pedicellate to sessile, showy, bisexual.
Sepals convolute, free, attenuate to obtuse. Petals free, long and
narrow, usually zygomorphic, convergent over the stamens, un-
appendaged or with a single scale (or scale remnant) at base,
red, rarely white or yellow, very rarely blue or violet. Stamens
elongate, either slightly shorter or slightly longer than the pet-
als. Ovary almost wholly superior to wholly inferior; style long
and slender; ovules numerous. Fruit a capsule. Seeds numerous,
bicaudate or winged, rarely unappendaged. [Pitcairnioideae.]



An overwhelmingly neotropical genus of ~280 species found
in Mexico, Central America, the West Indies, and South America
(Colombia, Venezuela, the Guianas, Ecuador, Peru, Bolivia, Brazil,
Paraguay, and Argentina); 1 species native to west tropical Africa.
There are ~41 species in Venezuela, 24 of which are endemic.

REFERENCES. Givnish et al. (2004); Hornung-Leoni
and Gaviria (2013); Smith and Downs (1974).
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The sole African species, Pitcairnia feliciana (A. Chev.)
Harms & Midlbr., appears to have reached tropical West Africa
fairly recently (12-9.3 MyA) via long-distance dispersal (Givnish
et al., 2004, 2007, 2011). It also is the sole representative of the
family to occur naturally outside the Americas.

KEY TO THE SPECIES OF PITCAIRNIA

la. Leaf blades sessile, sometimes abruptly attenuate but not appearing petiolate, >2 cm wide; inflorescences racemose,

ST0 M oM . oottt e e e e 2
2a. Floral bracts showy, broadly ovate, exceeding the pedicelsinlength .......................... P. maidifolia
2b. Floral bracts reduced, stipuliform, at most equaling the pedicels in length ................... P. brevicalycina
1b. Leaf blades appearing petiolate, <2 cm wide; inflorescences strobilus-like, <10 cm long ........... P. hitchcockiana

Pitcairnia brevicalycina Mez, Repert. Spec. Nov. Regni Veg.
16: 9. 1919; Smith, Fl. Venez. 12(1): 75-76. 1971; Morillo
and Bricefio, in Morillo et al., Bot. Ecol. Monocot. Paramos
Venez. 2: 414, fig. 4A. 2010.

Caulescent, terrestrial herbs, 1.5-1.8 m tall; stems often
prostrate. Leaves persistent; leaf sheaths ovate, tomentulose-
lepidote, becoming glabrous; leaf blades lanceolate, 1-1.5 m x
2-5 c¢m, base sometimes abruptly attenuate, not appearing peti-
olate, minutely lepidote, appearing glabrous. Scape strict; scape
bracts triangular, shorter than the internodes and leaving much
of the scape naked. Inflorescences simple, dense many-flowered
racemes, 0.5-1.5 m long. Floral bracts greatly reduced, equal to
or shorter than the pedicels. Sepals oblong, ~1 cm long. Petals
broadly ligulate, 3.5-4 c¢cm long, whitish to greenish-yellow or
pale yellow, unappendaged or with traces of a scale.

Found in South America (Venezuela, Ecuador, and Peru).
In Venezuela, restricted to the higher elevations in the western

states (Barinas, Falcon, Lara, Mérida, Portuguesa, Tédchira, Tru-
jillo, and Zulia; Map 36). Open areas in cloud forest and sub-
paramo throughout the park; (1,450-)1,600-2,800 m.

In Guaramacal, hummingbirds visit the flowers of this spe-
cies (pers. obs.).

Smith and Downs (1974) alluded to the fact that Pitcair-
nia caulescens K. Koch ex Mez, described from garden material
that may have originated in Venezuela, might be conspecific with
P. brevicalycina. If this is true, the former name is the one that
would have to be adopted for our species.

Pitcairnia hitchcockiana L. B. Sm., Phytologia 5: 44, t. 6, figs.
1-3. 1954.
More or less acaulescent, terrestrial or rupicolous herbs,
0.5-0.6 m tall; often growing in dense aggregations. Leaves per-

sistent; leaf sheaths narrowly ovate, lepidote, becoming glabrous;
leaf blades linear-lanceolate, ~0.8 m x 1.5-2 cm, appearing

MAP 36. Pitcairnia brevicalycina occurrence in Venezuela.

MAP 37. Pitcairnia hitchcockiana occurrence in Venezuela.
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petiolate, floccose when young, becoming glabrous. Scape slen-
der, shorter than the leaf blades; scape bracts erect, foliaceous,
exceeding the internodes in length. Inflorescences simple, slen-
derly ellipsoid, strobilus-like, few-flowered, ~10 cm long. Floral
bracts imbricate, much longer than pedicels, red or scarlet. Se-
pals lanceolate, ~2 cm long. Petals ~4 cm long, red with a narrow
white margin, appendaged; scale (appendage) at base.

Restricted to South America (Venezuela and Ecuador). In
Venezuela, found only in the Andes (T4chira and Trujillo; Map
37). In the park, found in forest on sandstone formations in
sector El Santuario and near La Cueva below Cerro El Diablo;
1,800-2,000 m.

Pitcairnia maidifolia (C. Morren) Decne. ex Planch., Fl. Serres
Jard. Eur. 9: 151. 1854; Smith, Fl. Venez. 12(1): 63-65.
1971; Holst, in Berry et al., Fl. Venez. Guayana 3: 644, fig.
556. 1997; Morillo and Bricefio, in Morillo et al., Bot. Ecol.
Monocot. Paramos Venez. 2: 414, fig. 4C, foto 4. 2010.
Puya maidifolia C. Morren, Ann. Soc. Roy. Agric. Gand 5:
453, t. 289. 1849.

Terrestrial or rupicolous herbs, to 1.5 m tall. Leaves rosu-
late, fasciculate, persistent; leaf sheaths narrowly ovate, floccose,
becoming glabrous; leaf blades lanceolate, 0.5-1 m x 5-6 cm,
appearing petiolate, glabrous. Scape erect; lower scape-bracts
foliaceous, exceeding the internodes, upper scape-bracts ovate,

acuminate. Inflorescences simple, dense (preanthesis) to lax

MAP 38. Pitcairnia maidifolia occurrence in Venezuela.

(postanthesis) racemes, few- to many-flowered, 10-45 cm long.
Floral bracts broadly ovate, shorter than the sepals, green or yel-
low and often tinged with red. Sepals broadly elliptic, asymmet-
ric, 2.5-3 c¢m long. Petals linear, unequal, 5-6 cm long, white or
greenish-white, unappendaged.

Found in Central America and South America (Colombia,
Guyana, Suriname, Ecuador, and Brazil). Widespread in Ven-
ezuela (Amazonas, Aragua, Barinas, Bolivar, Distrito Federal,
Lara, Mérida, Portuguesa, Téchira, Trujillo, and Yaracuy; Map
38). In the park, found at lower elevations on the south slope of
Guaramacal; 1,500-1,700 m.

Puya Molina

Puya Molina, Sag. Stor. Nat. Chili 160, 351. 1781 [1782].

Acaulescent or more commonly caulescent, terrestrial or
lithophytic herbs; stems unbranched or branched. Leaves rosu-
late to densely polystichous, coriaceous; leaf sheaths distinct; leaf
blades narrowly triangular, margins armed with spines or serra-
tions, base never constricted. Scape usually present and well de-
veloped. Scape bracts foliaceous, densely imbricate, caducous or
persistent. Inflorescences simple or compound, erect or nutant,
sometimes massive (e.g., P. raimondii Harms). Flowers showy,
bisexual. Sepals convolute, free, much shorter than the petals.
Petals free, generally spreading at anthesis, spirally twisted after
anthesis, unappendaged or with a pair of vertical folds (vestigial
appendages). Stamens shorter than petals; filaments free, elon-
gate. Ovary superior or nearly superior, glabrous. Style long and
slender. Capsules loculicidal and usually also tardily septicidal.
Seeds winged dorsally. [Puyoideae.]

A neotropical genus of ~200 species found in Central Amer-
ica (Costa Rica) and South America (Colombia, Venezuela, Ec-
uador, Peru, Bolivia, Brazil, Chile, and Argentina). Eight species
occur in Venezuela.

REFERENCES. Hornung-Leoni and Sosa (2006,
2008); Jabaily and Sytsma (2013); Smith and Downs (1974).

Smith and Downs (1974) recognized two subgenera, Puya
subgen. Puya and P. subgen. Puyopsis (Baker) L. B. Sm.; the
latter is distinguished from the former by having inflorescences
and branches fertile throughout (vs. sterile toward the apex).
This simple morphological classifycation is unlikely to be sus-
tained as Jabaily and Sytsma (2013) using molecular charac-
ters found that Puya resolves into four major clades, including
a central and northern Andes clade. Their data suggest that
Puya originated in central Chile and moved north and that the
northern Andes were colonized only once with no subsequent
transitions back to the south. Overall, Puya is a classic example
of a recent, rapid species-level radiation in the Andes (Jabaily
and Sytsma, 2013).

KEY TO THE SPECIES OF PUYA

la. Plants >1.5 m tall; inflorescences 2-branched, erect; sepals 2.5-3 cm long; petals white or whitish-green ... ... P. aristeguietae
1b. Plants <1 m tall; inflorescences simple, nutant (becoming erect in fruit); sepals 1.5-2 cm long; petals blue or greenish-blue

...................................... P. venezuelana
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MAP 39. Puya aristeguietae occurrence in Venezuela.

MAP 40. Puya venezuelana occurrence in Venezuela.

Puya aristeguietae L. B. Sm., Phytologia 7: 2, t. 1, figs. 9-12.
1959; Smith, Fl. Venez. 12(1): 12-13. 1971; Morillo and
Bricefio, in Morillo et al., Bot. Ecol. Monocot. Paramos
Venez. 2: 418, fig. 5, foto 7. 2010.

FIGURE 24D, E

Puya venezuelana auct., non L. B. Sm.; Ortega et al., BioLlania 5: fig. 6. 1987.
Herbs to 3 m tall. Leaves rosulate, in dense clumps; leaf

blades ensiform, 35-70 x 1.5-2.5 cm, rigidly coriaceous, mar-
gins armed with stout, dark spines. Scape erect, 1.5-3 m long;
scape bracts broadly ovate, to 13 x 5 cm, long caudate, decidu-
ous. Inflorescences 2-branched, erect. Sepals 2.5-3 cm long. Pet-
als 5-6.5 cm long, white or yellow-green.

Found in South America (Colombia and Venezuela). In Ven-
ezuela, found in the Andes (Lara, Mérida, T4chira, and Trujillo)
and in the Sierra de Perijd (Zulia; Map 39). Known from sub-
paramo and paramo in the park; (2,000-)2,700-3,100 m.

CoMMON NAME. Pinuela.

This species is a conspicuous element of the Paramo de
Guaramacal and has also been found to the northeast of that
locality on the Fila de Los Recostaderos. The type was collected
southwest of Guaramacal in the Paramo de Guirigay.

Hummingbirds visit the flowers of Puya aristeguietae in the
Piramo de Guaramacal (pers. obs.). Also, we strongly suspect
that the spectacled bear, or “oso frontino” (Tremarctos ornatus),
is feeding on the young leaf buds and shoots of this species in the
same paramo as we have often observed young plants disturbed
in a fashion suggestive of their being eaten.

Puya venezuelana L. B. Sm., Phytologia 7: 3, t. 1, figs. 13, 14. 1959.
FIGURE 24H

Herbs to 0.6(—1) m tall. Leaves rosulate, in compact clumps;
leaf blades linear, 20-25 x 0.5-1 cm, subcoriaceous, margins

serrulate, spines inconspicuous. Scape erect, to 0.75 m tall; scape
bracts foliaceous, to 4.5 x 1.5 c¢cm, caudate, persistent. Inflores-
cences simple, nutant (becoming erect in fruit). Sepals 1.5-2 cm
long. Petals ~3 ¢cm long, blue or greenish-blue.

Found in South America (Colombia and Venezuela). In Ven-
ezuela, known only from the Cordillera de Mérida (Mérida and
Trujillo; Map 40). Paramo del Pumar; 2,600 m.

Within the park, this species seems to be restricted to
Pidramo del Pumar even though we reported earlier (Dorr et al.,
2000) that it was found on the Fila de Agua Fria. The presence of
Puya venezuelana on this latter ridge was based on several sterile
collections (i.e., Stergios & Zambrano 17654, 17664, 17680)
that we now believe belong to two different taxa, one evidently
a Puya (not P. venezuelana) and the other possibly a Pitcairnia.

Our material differs from the type of Puya venezuelana in
several details and may, on further investigation, prove to be a
distinct species. The Paramo del Pumar collections have serru-
late (vs. spiny) leaves, scape bracts barely overlapping and ex-
posing (vs. densely imbricate and concealing) the scape, and a
cylindrical (vs. globose or strobilate) inflorescence. Puya venezu-
elana was described from the Paramo de Guirigay southwest of
Guaramacal, and although it was long thought to be a Venezu-
elan endemic, Hornung-Leoni and Sosa (2006) extend its range
into northern Colombia.

Racinaea M. A. Spencer & L. B. Sm.

Racinaea M. A. Spencer & L. B. Sm., Phytologia 74: 152. 1993.

Tillandsia subgen. Pseudocatopsis Baker, Handb. Bromel. 157, 192. [Aug-
Oct] 1889 (“Pseudo-Catopsis™).

Tillandsia sect. Pseudocatopsis André, Bromel. Andr. 62, 66. [Sept-Dec]
1889 (“Pseudo-Catopsis™).
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Caulescent to short-caulescent, often tank-forming, epiphytic
(our material) or rarely terrestrial herbs. Leaves rosulate; leaf
sheaths large, sometimes forming a pseudobulb; leaf blades ligulate
to subfiliform, margins entire. Scape bracts lanceolate, appressed-
ascending, equal to or barely exceeding the internodes. Inflores-
cences simple or compound (our species), branches distichously
flowered, rarely secund-flowered. Flowers actinomorphic, sessile
to short-pedicellate, usually white to yellow, bisexual. Floral bracts
equal to or shorter than the sepals. Sepals asymmetrical and broad-
est apically, free or rarely short-connate at base, convolute. Petals
free, unappendaged, = spreading, shorter or longer than the sepals.
Stamens included; filaments free, sometimes adnate to the petals.
Ovary completely superior. Style subsessile to short and stout.
Stigma papillose, simple-erect type. Capsules septicidal. Seeds ap-
pendaged basally, coma white, pappiform. [Tillandsioideae.]

A neotropical genus of 60-70 species found in Mexico, Central
America, and South America (Colombia, Venezuela, the Guianas,
Ecuador, Peru, Bolivia, and Brazil). Ten species occur in Venezuela.

REFERENCES. Barfuss et al. (2005, 2011); Smith and
Downs (1977); Spencer and Smith (1993).

Spencer and Smith (1993) erected the genus Racinaea to
accommodate a group of morphologically distinct taxa treated
previously as Tillandsia subgen. Pseudocatopsis Baker (Smith,
1971; Smith and Downs, 1977). Molecular data (e.g., Barfuss et
al., 2005) have since confirmed that Racinaea is monophyletic,
but the overall relationship of Racinaea with Tillandsia and other
tillandsioid genera remains unresolved taxonomically. Accepting
Racinaea and other monophyletic lineages as genera makes the
remainder of Tillandsia paraphyletic. Fortunately, there are sug-
gestions (Barfuss et al., 2011) that a reclassification of Tillandsia
and close relatives is forthcoming.

Racinaea can be distinguished from Tillandsia and other
tillandsioid genera by its small, inconspicuous, and distichous
flowers, free or nearly free asymmetrical sepals broadest toward
the apex, included stamens and pistils, and short and stout
styles.

KEY TO THE SPECIES OF RACINAEA

la. Leaf blades ligulate; scape often greatly exceeding the leaves; floral bracts equal to or longer than the sepals .........

...................................... R. spiculosa

1b. Leaf blades lanceolate to narrowly triangular-lanceolate; scape = equaling the leaves; floral bracts usually shorter than the
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Racinaea spiculosa (Griseb.) M. A. Spencer & L. B. Sm., Phyto-
logia 74: 157. 1993; Holst, in Berry et al., Fl. Venez. Guay-
ana 3: 652-653. 1997; Dorr et al., Contr. U.S. Natl. Herb.
40: 41. 2000 [2001]. Tillandsia spiculosa Griseb., Nachr.
Konigl. Ges. Wiss. Georg-Augusts-Univ. 1864: 17. 1864;
Smith, Fl. Venez. 12(1): 189-190. 1971.

Three varieties of Racinaea spiculosa currently are recog-
nized, and all three occur in Venezuela. Guaramacal material can
be referred to the nominate variety.

Racinaea spiculosa var. spiculosa

Holst, in Berry et al., Fl. Venez. Guayana 3: 653. 1997.

Acaulescent, epiphytic or lithophytic herbs, to 80 cm tall.
Leaves rosulate; leaf sheaths broadly ovate, dark brown; leaf
blades ligulate, (12-)20-40 x (2-)3.5-4 cm, apex rounded-
apiculate or acute, obscurely punctulate-lepidote. Scape 12-25
cm tall, erect, often greatly exceeding the leaves; scape bracts
narrowly elliptic, rounded-apiculate or short-caudate, + equal-
ing the internodes or the upper bracts slightly shorter. Inflo-
rescences 2- or 3-pinnate, lax; primary bracts narrowly ovate,
much shorter than the axillary branches. Spikes linear, lat-
eral branches spreading, densely 7-10(-24)-flowered, usually
long-stipitate. Floral bracts broadly ovate, equaling or slightly
exceeding the sepals, greenish-red. Sepals broadly elliptic,
0.3-0.7 cm long. Petals orange or yellow. Capsules cylindric,
1.5-2.5 cm long.

Found in Central America (Costa Rica and Panama), the
Greater Antilles, and South America (Colombia, Venezuela,
Trinidad and Tobago, the Guianas, Ecuador, Peru, Bolivia, and

...................................... R. tetrantha

Brazil). In Venezuela, found in the Andes (Mérida, Portuguesa,
Tachira, and Trujillo), the Cordillera de la Costa (Aragua, Cara-
bobo, Distrito Federal, Falc6n, Miranda, Nueva Esparta, Sucre,
and Yaracuy), and the Venezuelan Guayana (Amazonas and

Bolivar; Map 41). In the park, found in cloud forest on both
slopes of Guaramacal; 1,900-2,300 m.

MAP 41. Racinaea spiculosa var. spiculosa occurrence in Venezuela.




Racinaea tetrantha (Ruiz & Pav.) M. A. Spencer & L. B. Sm.,
Phytologia 74: 158. 1993; Holst, in Berry et al., Fl. Venez.
Guayana 3: 653. 1997; Morillo and Bricefio, in Morillo et
al., Bot. Ecol. Monocot. Pdramos Venez. 2: 423, fig. 8, foto
12. 2010. Tillandsia tetrantha Ruiz & Pav., Fl. Peruv. 3: 39,
t. 265. 1802; Smith, Fl. Venez. 12(1): 193-195. 1971.
Acaulescent, epiphytic herbs, 20-50(-80) cm tall. Leaves

rosulate; leaf sheaths broadly elliptic-ovate, dark brown; leaf

blades narrowly lanceolate to narrowly triangular-lanceolate,

10-30(-45) x (0.5-)1.3-8 cm, apex acute or filiform, grayish-

green, often purple spotted, densely appressed-lepidote. Scape

20-30 cm long, usually curved, = equaling the leaves; scape bracts

elliptic or oblong-elliptic, caudate to long-caudate, usually the
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sheathing bases shorter than the internodes. Inflorescences usu-
ally 2-branched, erect or pendulous, axis usually geniculate; pri-
mary bracts ovate to ovate-elliptic. Spikes spreading or reflexed,
often becoming secund, 2-8(~11)-flowered, stipitate or subses-
sile. Floral bracts broadly ovate, shorter than the sepals. Sepals
obovate or oblong, 0.5-1 ¢cm long. Petals slightly exserted, con-
glutinated, yellow. Capsules cylindric, 2.5-3 ¢m long.

Found in Central America (Costa Rica), the Greater Antilles,
and South America (Colombia, Venezuela, Ecuador, and Peru).

Racinaea tetrantha is a very variable species morphologi-
cally, and as many as seven varieties are recognized, including
four in Venezuela. Our material can be assigned to either of two
varieties distinguished by the following key.

KEY TO THE VARIETIES OF RACINAEA TETRANTHA

la. Leaf blades narrowly triangular-lanceolate; primary bracts ~% as long as the spikes; spikes distinctly stipitate ........

............................. R. tetrantha var. caribaea

1b. Leaf blades ligulate; primary bracts exceeding the spikes in length; spikes subsessile . ....... R. tetrantha var. miniata

Racinaea tetrantha var. caribaea (L. B. Sm.) M. A. Spencer &
L. B. Sm., Phytologia 74: 158. 1993; Holst, in Berry et al.,
Fl. Venez. Guayana 3: 654. 1997; Dorr et al., Contr. U.S.
Natl. Herb. 40: 41. 2000 [2001]. Catopsis fendleri Baker,
J. Bot. 25: 175. 1887. Tillandsia fendleri (Baker) Mez, in
de Candolle, Monogr. Phan. 9: 741. 1896 (“Fendleri”), non
Griseb., 1865. Tillandsia caribaea L. B. Sm., Proc. Amer.
Acad. Arts 70: 155. [Aug] 1935; L. B. Sm., Contr. Gray
Herb. 106: 155. [Sep] 1935; Smith, Fl. Venez. 12(1): 191-
193. 1971. Tillandsia tetrantha var. caribaea (L. B. Sm.)
Gouda, Fl. Guianas, ser. A, Phanerog. 3: 65. 1987.

Racinaea tetrantha var. tetrantha auct., non (Ruiz & Pav.) M. A. Spencer
& L. B. Sm.; Dorr et al., Contr. U.S. Natl. Herb. 40: 41. 2000 [2001].

MAP 42. Racinaea tetrantha var. caribaea occurrence in Venezuela.

Leaf blades narrowly triangular-lanceolate, 10-30(-45)
x 1.3-2(-4.5) cm. Inflorescences bipinnate, composed of 7-13
spikes; primary bracts ~% as long as the spikes, red. Spikes 1.5-
3.5(=5) cm long, 2-8(-11)-flowered, distinctly stipitate.

Found in Central America (Costa Rica), the Greater Antilles,
and South America (Venezuela and possibly Guyana). In Venezu-
ela, found in the Andes (Lara, Mérida, Portuguesa, T4chira, and
Trujillo), the Cordillera de la Costa (Aragua, Distrito Federal,
Miranda, and Yaracuy), and the Venezuelan Guayana (Amazo-
nas and Bolivar; Map 42). Found in cloud forest throughout the
park; 1,700-2,400 m.

The leaves of this variety superficially resemble those of
Tillandsia myriantha Baker, especially with respect to size and
shape. In flower the two taxa are easily separated; the former has
an inflorescence with several spreading or reflexed lateral spikes,
whereas the latter has a terminal, subglobose inflorescence.

Racinaea tetrantha var. miniata (André) M. A. Spencer & L. B.
Sm., Phytologia 74: 159. 1993; Dorr et al., Contr. U.S. Natl.
Herb. 40: 41. 2000 [2001]. Tillandsia aurantiaca var. min-
iata André, Enum. Bromél. 7. 1888. Tillandsia tetrantha
var. miniata (André) L. B. Sm., Contr. Gray Herb. 89: 15.
1930; Smith, Fl. Venez. 12(1): 195. 1971.

Racinaea tetrantha var. scarlatina auct., non (André) M. A. Spencer & L. B.
Sm.; Dorr et al., Contr. U.S. Natl. Herb. 40: 41. 2000 [2001].

Racinaea tetrantha var. A; Dorr et al., Contr. U.S. Natl. Herb. 40: 41. 2000
[2001].

Leaf blades lanceolate, 20-30 x 2.5-4 cm. Inflorescences bi-
pinnate, composed of 6-8 spikes; primary bracts exceeding the
spikes in length, bright red or rarely pale greenish-yellow. Spikes
~2.5 cm long, 2-4(-8)-flowered, subsessile.

Found in South America (Colombia, Venezuela, and Ecua-
dor). In Venezuela, known only from the Andes (Lara, T4chira,
and Trujillo; Map 43). Cloud forest and subparamo throughout
the park; 1,800-3,100 m.
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MAP 43. Racinaea tetrantha var. miniata occurrence in Venezuela.

This variety bears a superficial resemblance to Tillandsia
biflora Ruiz & Pav., which can be distinguished by the progres-
sively reduced size of the primary bracts from the base to the
apex of an inflorescence. The primary bracts of Racinaea tetran-
tha var. miniata are not noticeably reduced in size.

Tillandsia L.

Tillandsia L., Sp. Pl. 286. 1753.

Acaulescent to short-caulescent, often tank-forming, epi-
phytic or rarely terrestrial or lithophytic herbs. Leaves rosulate
or less often borne along the stem, polystichous or rarely disti-
chous; leaf sheaths distinct, sometimes forming a pseudobulb;

leaf blades ligulate to narrowly triangular or linear, margins
entire, peltate or lepidote scales present (usually radially sym-
metric). Scape usually present, solitary (our species) or several,
well developed to reduced or lacking, erect or pendulous. In-
florescences simple or compound, usually distichously flowered
spikes or rarely reduced to a single flower, sometimes appearing
polystichously flowered. Flowers sessile to short-pedicellate, bi-
sexual. Floral bracts equal to or shorter than the sepals. Sepals
asymmetric or rarely symmetric, free to slightly connate. Pet-
als free, usually naked (without appendages) or appendaged.
Stamens free or adnate to the base of the petals, rarely basally
connate. Ovary superior. Stigma usually conduplicate-spiral
or simple erect type, rarely convolute-blade or unique coral-
liform type. Capsules septicidal. Seeds cylindrical or fusiform,
basally appendaged; appendage straight, plumose, and white.
[Tillandsioideae.]

A neotropical genus of 600-650 species found in North
America (USA), Mexico, Central America, the West Indies, and
South America (all country-level political units). Approximately
45 species are found in Venezuela.

REFERENCES. Barfuss et al. (2011); Grant (1993);
Smith and Downs (1977).

There is strong molecular support for the monophyly of
Tillandsioideae and its division into four tribes (Barfuss et al.,
2005), but the circumscription of genera in this subfamily re-
mains unsettled. Traditional morphologically based taxonomy
relied on characters (e.g., spiral vs. distichous arrangement of
the flowers, various connations of the corolla tube, inclusion vs.
exsertion of stamens and styles, and presence vs. absence of petal
appendages) that are of questionable diagnostic value (Grant,
1993; Barfuss et al., 2005). Although molecular data make it
clear that Tillandsia as circumscribed by Smith (1971) and Smith
and Downs (1977) is not monophyletic, sampling remains in-
sufficient to satisfactorily reclassify the genera of the subfamily.
There are, however, suggestions (Barfuss et al., 2011) that such a
reclassification is forthcoming.

KEY TO THE SPECIES OF TILLANDSIA

la. Several to many scapes arising from a rosette of leaves

1b. One scape arising from a rosette of leaves ... ... .ot e 2
2a. Leaf blades very narrowly triangular, apex acute or filiform . ....... ... .. ... ... . ... T. myriantha

2b. Leaf blades ligulate, apex not acute or filiform ... ... ... . i e 3

3a. Lateral spikes ascending, densely clustered near scape apex .. .........ovuuvuinenennenenan. T. compacta

3b. Lateral spikes perpendicular to scape axis or if ascending not densely clustered near scape apex .......... 4

4a. Large epiphytes, (0.5-)1-3 m tall; leaf blades >60 cm long, >8 cmwide .................. T. fendleri

4b. Small to medium-sized epiphytes, <0.5 m tall; leaf blades <30 ¢cm long, <2.5 cm wide ........ T. biflora

Tillandsia biflora Ruiz & Pav., Fl. Peruv. 3: 41, t. 268, fig.
b. 1802; Smith, Fl. Venez. 12(1): 166-167. 1971; Morillo
and Briceno, in Morillo et al., Bot. Ecol. Monocot. Paramos
Venez. 2: 425, fotos 13, 14. 2010.

Acaulescent, epiphytic herbs, 30-35 cm tall. Leaves rosu-
late; leaf sheaths ovate; leaf blades ligulate, 15-28 x 2-2.5 c¢m,

apex acute, obscurely punctulate-lepidote, especially near the
base, green and mottled with maroon or pink. Scape (16-)23-24
cm long, usually curved; scape bracts foliaceous, densely im-
bricate, concealing the scape. Inflorescences bipinnate or rarely
reduced to a single polystichous spike; primary bracts broadly
ovate, inflated. Spikes laxly 1-3-flowered, short-stipitate. Floral
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MAP 44. Tillandsia biflora occurrence in Venezuela.

MAP 45. Tillandsia compacta occurrence in Venezuela.

bracts broadly ovate, obtuse or rarely narrowly acute, much
shorter than the sepals. Sepals oblong, ~1-1.5 c¢cm long. Petals
ligulate, ~1.5 cm long, blue, lavender or purple. Capsules cylin-
dric, 34 c¢m long.

Found in Central America and South America (Colombia,
Venezuela, Ecuador, Peru, and Bolivia). In Venezuela, found in
the Andes (Lara, Mérida, Tachira, and Trujillo), the Sierra de
Perijd (Zulia), and the Cordillera de la Costa (Anzoategui, Ara-
gua, Distrito Federal, and Sucre; Map 44). In the park, found in
forest and cloud forest on the north slope near El Cafenol and
the Paramo de Vicuyal; 1,800-2,750 m.

Tillandsia compacta Griseb., Nachr. Konigl. Ges. Wiss. Georg-
Augusts-Univ. 1864: 18. 1864; Smith, Fl. Venez. 12(1):
164-165. 1971; Holst, in Berry et al., Fl. Venez. Guayana 3:
661. 1997; Morillo and Bricenio, in Morillo et al., Bot. Ecol.
Monocot. Pidramos Venez. 2: 425-426, foto 16. 2010.

Tillandsia compacta var. intermedia L. B. Sm., Phytologia 7: 3. 1959; Smith,
Fl. Venez. 12(1): 165-166. 1971; Dorr et al., Contr. U.S. Natl. Herb.
40: 41. 2000 [2001].

Acaulescent, epiphytic or, less common, terrestrial herbs, 30—
50(=70) cm tall. Leaves forming a narrowly crateriform rosette;
leaf sheaths broadly ovate; leaf blades ligulate, 30-40 x 3—6 cm,
apex broadly rounded and apiculate, punctulate-lepidote. Scape
35-70 cm long, curved; scape bracts broadly elliptic, acute, red
apically, erect, imbricate, concealing the scape. Inflorescences bi-
pinnate, pendent or erect; primary bracts broadly elliptic, equal-
ing or exceeding the lower spikes. Spikes (5-)7-10-flowered,
sessile. Floral bracts broadly ovate, acute, erect, imbricate, ex-
ceeding the sepals. Sepals lanceolate, 1.5-2 ¢cm long. Petals ~2
cm long, purple. Capsules prismatic, ~3 ¢cm long.

Found in the Greater Antilles and South America (Colom-
bia, Venezuela, Ecuador, and Bolivia). Widespread in Venezuela,
including the Andes (Mérida, T4chira, and Trujillo), the Sierra de
Perija (Zulia), the Cordillera de la Costa (Aragua, Distrito Fed-
eral, Falcon, Miranda, and Sucre), and the Venezuelan Guayana
(Amazonas and Bolivar; Map 45). In the park, found in cloud
forest on both slopes of Guaramacal; 2,200-2,900 m.

Tillandsia complanata Benth., Bot. Voy. Sulph. 173. 1844
[1846]; Smith, Fl. Venez. 12(1): 172-173. 1971; Holst, in
Berry et al., Fl. Venez. Guayana 3: 661. 1997; Morillo and
Bricefio, in Morillo et al., Bot. Ecol. Monocot. Paramos
Venez. 2: 426, fig. 9, foto 15. 2010.

FIGURE 24G
Acaulescent, epiphytic herbs, 30-35(—40) c¢m tall. Leaves in

a dense rosette; leaf sheaths elliptic or narrowly ovate, densely
and minutely brown lepidote; leaf blades ligulate, 20-40 x (1.5-)
3-5 cm, exceeding the scapes in length, abruptly apiculate or
subobtuse, obscurely punctulate-lepidote, becoming glabrous
above. Scapes numerous, 20-40 c¢m long, arising from the leaf
axils, ascending then decurved; scape bracts narrowly lanceo-
late, acute or attenuate, erect, usually imbricate. Inflorescences
simple, densely 4-