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FLORA OF THE VENEZUELAN GUAYANA —I

JULIAN A. STEYERMARK!

XYRIDACEAE

Aratitiyopea Steyerm. & Berry, gen. nov. TYPE:
Aratitiyopea lopezii (L. B. Smith) Steyerm.
& Berry.

Inflorescentia terminalis capitata late hemisphaerica
multiflora expedunculata. Flores sessiles trimeri pur-
purei. Sepala 3, duobus conduplicatis valde carinatis,
tertio nec carinato. Corolla purpurea fere actinomor-
phica gamopetala trilobata, tubo anguste cylindrico,
lobis aequalibus linearibus rectis. Stamina 3, filamentis
in parte suprema tubi corollae insertis. Ovarium
3-loculare superum. Stylus simplex basi appendicibus
conspicuis carnosis reflexis subtentus. Stigmata 3 pa-
tuli fimbriati. Semina exalata ovoideo-elliptica turgida
longitudinaliter 12-14-porcata, inter porcas valde al-
veolati. Herbae perennes, caulibus valde elongatis sub-
horizontalibus vel serpentibus.

Aratitiyopea from Cerro Aratitiyope, Territo-
rio Federal Amazonas, Venezuela.

Aratitiyopea lopezii (L. B. Smith) Steyerm. &
Berry, comb. nov. Navia lopezii L. B. Smith,
Bot. Mus. Leafl. 15: 40. 1915; 16: 195. pl.
28. 1954, Fl. Neotrop. Monogr. 14: 465. fig.
163: L-M. 1974. TYPE: Brazil. Amazonas:
Cerro Dimiti, upper Rio Negro basin, on
rocks, 800 m, May 12-19, 1948, Schultes &
Lépez 9956 (holotype, US-1985318; iso-
type, US-1985319). Figure 1.

Stem trailing, subhorizontal to ascending at
the apex, elongated to 2 m, rooting near the base,
densely foliose, to 2.5 cm thick. Leaves rich green
both sides, densely crowded towards the apex,
deciduous lower down, many ranked, spreading-
ascending, those immediately subtending the in-
florescence ligulate-lanceolate, 10-14 cm by 2.5-
3 c¢m, those lower down more elongated, 21-23
cm by 3.5-4 cm, firmly membranous, abruptly
acuminate, entire; leaf sheaths lustrous, brown
basally, 4 cm wide. Inflorescence sessile, epe-
dunculate, broadly hemispheric, capitate, ter-
minal, multiflorous, 10-12 cm. diam., 7-9 cm
high. Bracts surrounding inflorescence erect, pur-
ple, chartaceous-scarious, wine-red or reddish
purple, lanceolate, acute, 3.2-3.3 cm by 0.6-1.1

cm, the outermost ones ovate-lanceolate, sub-
acute, 2.2 cm by 1.1-1.2 cm. Bracts subtending
flower similar in size to those subtending inflo-
rescence. Sepals pale lilac, chartaceous-scarious,
free to the base, linear-lanceolate, attenuate to
an acute apex, 4.5-5.5(-6) cm long, 5-12 mm
wide at base, 5 mm wide upward, two of them
strongly keeled, the third not keeled. Corolla pur-
ple, straight or nearly so, actinomorphic or nearly
so, 7-8.3 cm long, tube narrowly cylindric, 5—
6.2 cm long, 4-4.5 mm wide; lobes 3, equal,
straight, linear-ligulate, rounded or broadly ob-
tuse at apex, 1.5-2.2 cm long, 3-4 mm wide.
Stamens 3, epipetalous; filaments 8—12 mm long,
attached 2-7 mm below base of sinus of corolla
lobes in upper fourth of corolla; anthers golden,
linear, 5-10 mm long, 1.5-2.5 mm wide, basi-
fixed, slightly bilobate at base. Stigmas 3, purple,
suborbicular-ovate, spreading, 3 mm long, 2 mm
wide, fimbriate-penicillate. Style exserted, lav-
ender, filiform, 8 cm long, 0.8—-1 mm wide, 3-
angled, provided at the base with 3 fleshy, ligu-
late-oblong glands 3-4.5 mm by 1.5-2 mm, the
glands strongly reflexed, touching the apex of the
ovary, obscurely crenulate at the truncate apex,
and raised on 3 clavate stipes 3.5 mm by 1 mm
closely appressed to the stylar base. Ovary pale
green, 3-celled, placentas 6, axile; ovules nu-
merous. Seeds dark brown-castaneous, ovoid-el-
liptic, rounded at each end, or slightly apiculate
at one end, 1.1 mm long, 0.9-1 mm wide, lon-
gitudinally 12-14-ridged, alveolate with ca. 15
transverse ribs.

Distribution: Territorio Federal Amazonas of
southwestern Venezuela, northwestern Brazil and
southeastern Colombia (Vaupés).

Specimens examined. VENEZUELA. AMAZONAS:
shaded moss- and sphagnum-covered crevasse in wet
shade over rocks, Cerro Aratitiyope, 90 km SW of
Ocamo, ascent of forested NW ridge leading to summit,
1,550-1,600 m, 28 Feb. 1984, Steyermark, Berry &
Delascio 130289 (MO, NY, US, VEN); Saxofridericia-
Brocchinia thickets at base of laja, Cerro Aratitiyope,
90 km SW of Ocamo, 990 m, 24 Feb. 1984, Steyer-
mark, Berry & Delascio 130088 (MO, NY, US, VEN);

1 Missouri Botanical Garden, P.O. Box 299, St. Louis, Missouri 63166-0299.

ANN. MissouRl BoT. GARD. 71: 297-340. 1984.
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FIGURE 1. Aratitiyopea lopezii.—A. Habit.—B, C. Corolla with sepals, showing length variation of sepals.—
D. One of the outermost bracts of inflorescence. —E. Interior of corolla with attached stamens. —F. Pistil, showing
style, stigmas, stylar appendages at base, and ovary.—G. Cross-section of ovary.—H. Natural reflexed position
of stylar appendages at apex of ovary and detail of stigmas.—1. Stylar appendages elevated, showing relation to

base of style and ovary.—J. Seed, lateral view.—K. Seed, end view.
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locally frequent in scrub forest on granitic dome on
right bank of river, Rio Siapa, just below Raudal Gal-
lineta (about 110 river km from mouth), 600-700 m,
21 July 1959, Wurdack & Adderley 43564 (NY, US,
VEN); lower N escarpment, hanging on wet cliffs, Cerro
Sipapo, 1,300 m, 27 Nov. 1948, Maguire & Politi 29497
(NY, US, VEN); Cerro Sipapo, 1,500 m, 17 Dec. 1948,
Maguire & Politi 27742 (NY, US); 10 Jan. 1949, Ma-
guire & Politi 28276 (NY, US); summit of Cerro Avis-
pa, Rio Siapa, 10°30'N, 65°51'W, 1,510 m, 5 Dec.
1972, Dunsterville & Dunsterville s.n. (US, VEN, photo
US).

Aratitiyopea lopezii var. colombiana (L. B. Smith)
Steyerm. & Berry, comb. nov. Navia lopezii
var. colombiana L. B. Smith, Bot. Mus. Leafl.
16: 195. 1954. F1. Neotrop. Monogr. 14: 465.
1974.

Distribution: Vaupés of southeastern Colom-
bia.

Specimens examined. COLOMBIA. VAUPES: Cerro
Isibukuri, Rio Kananari, 4 Aug. 1951, Schultes & Ca-
brera 13342 (holotype, US; isotype, COL, GH); Cerro
Isibukuri, Rio Kananari, 4 Aug. 1951, Schultes & Ca-
brera 13393 (US); 23-25 June 1952, Schultes & Ca-
brera 15078 (COL, US).

When Dr. Lyman B. Smith (in Schultes, 1951:
40) originally published the description of this
outstandingly beautiful plant, he wrote Dr.
Schultes that “This species has flowers more than
twice the size of any previously known Navia,
and the rose-purplish color of the petals appears
to be unique in the genus.”

Unfortunately, when the species was de-
scribed, the stamen number was apparently over-
looked, since only three, rather than six, stamens
are present in the flowers of Navia lopezii. A
careful comparison of herbarium specimens of
Navia lopezii with the newly collected material
of Aratitiyopea leaves no doubt but that they are
congeneric and conspecific. The sessile large heads
with rose-purple bracts and purplish flowers of
Aratitiyopea are identical with those found in
Navia lopezii. Moreover, a careful examination
of both fresh and pickled material of flowers of
Aratitiyopea, and herbarium material of Navia
lopezii identified by Dr. Lyman Smith reveals
the presence of three prominent, reflexed, fleshy
glands or appendages at the base of the style,
together with three stamens, the same combi-
nation of characters duplicated in Orectanthe, a
member of the Xyridaceae.

The relationship of the genus Aratitiyopea is
most closely shown with the genus Orectanthe,
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in habit approaching the elongated caudex of O.
ptaritepuiana. Aratitiyopea radically departs from
Orectanthe in the completely different seeds,
which are exalate, alveolate, prominently ridged,
and symmetrically ovoid-elliptic in Aratitiyopea
rather than broadly winged, non-alveolate, and
non-ridged as in Orectanthe, in the equal, linear-
ligulate lobes of the purple nearly actinomorphic
corolla, and in the sessile, epedunculate inflo-
rescence.

The stylar appendages in both Aratitiyopea and
Orectanthe are strictly basal, the reflexed apex
of the glandular appendages touching the apex
of the ovary, whereas in Abolboda they are ele-
vated above the ovary. Moreover, the glandular
portion of the appendage in Aratitiyopea and
Orectanthe is flattened, plate-like, oblong-ligu-
late, and much broader than the slender sup-
porting stipe, whereas in Abolboda the glandular
portion is very slender, scarcely or not at all
broader than the filiform, supporting portion and
does not touch the apex of the ovary. Addition-
ally, the apex of the ovary in Abolboda is slightly
split into three triangular or ovate-lanceolate,
acute, usually indurate lobes, whereas in Arati-
tiyopea the ovary is entire and of the same texture
throughout. The seeds of Aratitiyopea are sym-
metrical, whereas those of Abolboda are asym-
metrical and suboblique, although the two are
similar in having alveolate, striate surfaces. Al-
though Maguire (in Maguire et al., 1958: 2-3.
fig. 1: g, k, 1) described and figured the style of
Orectanthe as “‘crateriform, . . . undivided” and
the stigma as ““oblique terminati aliquantum fim-
briato crateriformi,” an examination of herbar-
ium material provides evidence that the stigma
is trifid as in Aratitiyopea, which in freshly pre-
served material definitely shows a trifid or deeply
three-lobed fimbriate-penicillate stigma.

Dr. Joan Nowicke, palynologist of the De-
partment of Botany, National Museum of Nat-
ural History, Smithsonian Institution, Washing-
ton, D.C., has studied the pollen of Aratitiyopea
lopezii, and has kindly supplied the following
description based upon herbarium specimens
preserved in 70 percent ethanol, with a double
stain according to Alexander (1969). “Pollen
spheroidal, 175-195 um diam. (exclusive of pro-
jections), inaperturate, intectate, the wall 9-10
pum thick, the surface with a very thin layer of
sparsely distributed granules (pila?) and with
prominent knob-like projections 6—7 um long.

Pollen of Aratitiyopea lacks the typically strat-
ified angiosperm exine that consists of endexine,
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footlayer, columellae, and tectum. Only two parts
of the wall absorbed the stain, the knob-like pro-
jections and a very thin surface layer of sparsely
distributed granules. This suggests that they have
similar composition, and being the outermost
components suggests that both are ektexine. The
remainder and vast majority of the wall was
translucent. The most likely interpretation of the
pollen wall in Aratitiyopea is that reduction of
the exine has occurred. Judging from the staining
pattern, the granules and knob-like projections
are the only remaining components of exine; the
thick, clear portion of the wall is probably intine.
Since the exine is so thin, preformed openings
(apertures) are not necessary.

The staining pattern of Aratitiyopea is similar
to that reported by Carlquist (1960) for three
xyridaceous genera, Abolboda, Orectanthe, and
Achlyphila: an outer portion, the spines and or-
namentation, which absorbed safranin red, and
an inner portion which absorbed fast green. The
pollen of Aratitiyopea is very similar to that of
the above genera, all have large inaperturate grains
with an outermost thin granular layer and spines
or knob-like projections having widened bases.
This distinctive pollen morphology reinforces the
validity of the transfer of Navia lopezii from Bro-
meliaceae to Xyridaceae.”

. Among the characters Maguire used in differ-
entiating Orectanthe (in Maguire et al., 1958: 2),
the caulescent habit was given in his table of
contrasts and comparisons between the known
genera of Xyridaceae. However, when the two
known species of Orectanthe are keyed out on
the following page (in Maguire et al., 1958: 3),
it is stated that O. sceptrum includes “‘plants es-
sentially acaulescent,” as contrasted with O.
ptaritepuiana having “plants caulescent.”” This
same inconsistency is repeated in Maguire’s later
key to the genera of Xyridaceae (in Maguire et
al., 1960: 12).

Although Maguire at first believed that taxo-
nomic evidence supported Erdtmann’s sugges-
tion that Abolboda and Xyris were not compat-
ible familially (in Maguire et al., 1958: 1-2, 1960:
11) and that Abolboda should be referred to a
separate family, Abolbodaceae (Nakai, Ordines,
familial, tribus (etc.) in praelectionibus anni
1937), Maguire later conceded (in Maguire et al.,
1960: 15) that all four genera known at that time
pertain to a single family, Xyridaceae, and “mu-
tually exclude them from any other monocoty-
ledonous family or families.”

The following key is provided to account for
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the additional genus, Aratitiyopea, of the Xyri-
daceae.

KEY TO THE GENERA OF XYRIDACEAE

1. Corolla gamopetalous; stylar appendages usu-
ally present 2
2. Sepals 3; stylar appendages basal, at apex
of ovary, the reflexed portion ligular-ob-
long, broader than the supporting stipe, and
touching the apex of the ovary; apex of the
ovary entire, of soft uniform texture ............ 3
3. Corollalobes unequal in size and shape;
corolla yellow or brownish yellow; in-
florescence long pedunculate; seeds
broadly winged, not alveolate nor ridged
Orectanthe
3. Corolla lobes equal in size and shape;
corolla purple; inflorescence sessile;
seeds exalate, alveolate, ridged ...
Aratitiyopea
2. Sepals usually 2; stylar appendages raised
on the style above the apex of the ovary
and not touching the apex, the reflexed por-
tion filiform and about equalling width of
the filiform-supporting stipe; apex of the

ovary 3-toothed, undurate ... Abolboda
1. Corolla polypetalous; stylar appendages ab-
sent 4

4. Rhizomatous caulescent herb; inflores-
cence open, the flowers pedicellate; se-
pals not keeled; staminodia lacking .....
Achlyphila
4. Non-rhizomatous, usually acaulescent
herb, inflorescence capitate, the flowers
sessile; 2 lateral sepals keeled; stami-
nodia present Xyris

RAPATEACEAE

Stegolepis maguireana Steyerm., sp. nov. TYPE:
Venezuela. Bolivar: Chimanta Massif, Aco-
pan-tepui, around sandstone outcrops in wet
savanna area, NW portion, 1,950 m, 14 Feb.
1984, Steyermark, Luteyn & Huber 129962
(holotype, VEN; isotype, NY).

Herbae perennes, 2-metralis altae; vaginis condu-
plicatis 17 cm by 6 cm enervatis marginibus scarioso-
membranaceis; laminis utrinque glaucis friabilibus
valde 1-nervatis 1.5-2 m longis 2-3 cm latis; pedun-
culo axillari apice non dilatato foliis manifeste lon-
giore 2-2.5 cm longo 5-6 mm diam.; inflorescentia
hemisphaerica 3.2 cm longo 3.5-3.8 cm diam. multi-
flora; spiculis ovoideis occultis 8-9 mm x 4 mm; se-
palis induratis non reflexis; petalis luteis parvis.

. This species differs from the related S. par-
vipetala Steyerm. and subsp. chimantensis Ma-
guire in the peduncles prominently longer than
the leaves, the very brittle narrower leaves only
2-3 cm wide, the leaves glaucous on both sides,
not silvery below with green stripes as in S. par-
vipetala, and in the yellow instead of orange pet-
als.
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Stegolepis terramarensis Steyerm., sp. nov. TYPE:
Venezuela. Amazonas: Cerro Marahuaca,
cumbre, extremo noreste, 3°50'N, 65°28'W,
2,580-2,600 m, 30 Mar.—1 Apr. 1983, Stey-
ermark & Delascio 129197 (holotype, VEN).
PARATYPE: same locality and date, Fernan-
dez 66 (VEN).

Herbae perennes 0.5-1-metralis; vaginis valde con-
duplicatis 14-15 cm longis apice 2.5-3 cm latis, au-
riculis prominentibus ligulatis suborbicularibus apice
rotundatis 1.5-1.8 cm longis 2.5-3.5 cm latis margi-
nibus scariosis; laminis coriaceis lineari-ligulatis
apice falcate rotundatis vel obtusis 47-54 cm x 3-3.5
cm, costa media nervis secundariisque tantum leviter
manifestis haud prominentibus; pedunculis 6-7, valde
costatis 25-55 cm longis 2-3 c¢m crassis infra spiculam
4-6 mm crassis; spiculis plerumque (1-)3-7, bracteolis
tantum inclusis 1-1.5 cm longis; bracteolis lanceolato-
oblongis obtusis vel subobtusis, exterioribus 4-5 mm
longis, interioribus (superioribus) 8-10 mm x 2.5-3.5
mm,; sepalis lanceolatis acutis 15 mm longis induratis;
petalis 1.5-2 cm longis; antheris linearibus transverse
rugosis 9-10 mm longis.

This species is related to S. hitchcockii Ma-
guire, S. pulchella Maguire, and S. membrana-
cea Maguire, but differs in the rounded to fal-
cately obtuse leaf blades with more strongly
developed ligulate auricles and obtuse broader
bracteoles. In its 3-7(rarely 1-)-flowered inflo-
rescences, it is more closely allied to S. hitch-
cockii but the latter has shorter anthers and
broader leaf blades. From S. membranacea it
may additionally be distinguished by the indu-
rated, enervate, coriaceous leaf blades which are
inconspicuously nerved, and in the broader apex
of'the peduncle, while from S. pulchella it further
differs in the usually greater number of spikelets
and the less conspicuously, coriaceous leaf blades.

Although Maguire (1982: 139) states that the
bracteoles in S. pulchella and S. membranacea
are “algo obtusas” or ‘‘obtusiusculis,” an ex-
amination of these taxa, as well as S. hitchcockii
and subsp. morichensis, indicates that they are
all lanceolate or deltoid-lanceolate and narrowed
to a subacute apex, whereas those of S. terra-
marensis are oblong-lanceolate and much broad-
er towards an obtuse apex.

The species is named to commemorate the
Fundacion Terramar, under whose auspices the
expedition to Cerro Marahuaca®was adminis-
tered.

NOTE ON SAXOFRIDERICIA SPONGIOSA
MAGUIRE AND S. DUIDAE MAGUIRE

In his description of the leaf width of S. duidae
Maguire (1982: 94) states “2-3.5 cm de ancho”
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and that of S. spongiosa (Maguire, 1982: 97) as
“7-10 cm de ancho.” Measurements of material
of S. spongiosa nevertheless indicate a more lim-
ited range of variation from 4-8 cm, with some
specimens only 4-6 cm wide.

The peduncles of S. spongiosa are stated to be
“abruptamente ensanchados y bulbosos debajo
de la inflorescencia.” Some specimens, such as
Wurdack & Adderley 4366 are not. The sponge-
like texture of the sheath is characteristic.

On the other hand, S. duidae may exhibit a
pronounced enlargement below the heads, as in
S. spongiosa, although in his key Maguire (1982:
90) states that the peduncles are “‘ensanchados”
only “gradualmente debajo de la inflorescencia.”

Although S. duidae is included under the por-
tion of the key (Maguire, 1982: 89) which states
that the heads are ““4 cm mas o menos ancho,”
nevertheless the text under P. duidae (Maguire,
1982: 94) gives greater dimensions of “inflores-
cencia 4.5-5.5 cm de diametro.” There is inter-
gradation in head size between these two taxa.
Huber 6182, identified as S. duidae, is S. spon-
giosa.

IRIDACEAE

Trimezia chimantensis Steyerm., sp. nov. TYPE:
Venezuela. Bolivar: Piar, Macizo de Chi-
manta, sector centro-noreste del Chimanta
tepui, cabeceras orientales del Cafio Chi-
manté, 5°18'N, 62°09'W, 2,000 m, 26-29
Jan. 1983, Steyermark, Huber & Carrefio
12807 1 (holotype, VEN). PARATYPE: Macizo
de Chimanta: sector SSE, altiplanicie sur-
oriente del Acopan-tepui, cabeceras del Rio
Arauac, praderas himedas y arbustales
enanos sobre turberas, bosquecillos riber-
efios y vegetacion sobre rocas abiertas,
5°11'N, 62°00'W, 1,920 m, 14—-16 Feb. 1984,
Steyermark, Luteyn & Huber 129864 (VEN).

A T. fosteriana foliis angustioribus 3 mm latis
utrinque viridibus haud glaucis, petalis minoribus 2
cm longis, spathae valvis 2.5-3.5 cm longis, antheris
minoribus 3-3.5 mm longis recedit.

Cormous herb 0.8-1.2 m tall; leaves rich green
both sides, narrowly linear, 0.7-0.8 m long, 3
mm wide; scape 0.7-1.2 m tall, equalling or ex-
ceeding the leaves, 3 mm wide, 2-3-bracteate;
bracts linear, the lower ones 16—45 cm long, those
in the upper third 4-8.5 cm long; spathes lan-
ceolate, acuminate 2.5-3.5 cm long; perianth
completely yellow, unspotted, the segments 2 cm
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long; anthers 3-3.5 mm long; style 6 mm long,
branches 4 mm long.

This species differs from the related 7. fosteri-
ana Steyerm. in the generally narrower, com-
pletely green, non-glaucous leaves, shorter spathes
and perianth segments, and smaller anthers.
Originally described from specimens collected in
the Gran Sabana of Estado Bolivar, T. fosteriana
is also now known to occur on the summit of
Chimanta Massif (Steyermark, Huber & Car-
refio 128440 and 128798).

SARRACENIACEAE
REALIGNMENT OF THE GENUS HELIAMPHORA

Introduction. One of the outstanding endem-
ic genera of the Guayana Highland of Venezuela
is Heliamphora. Thus far, it is known to be re-
stricted to the summits of some of the sandstone
table mountains of the Roraima formation of
Estado Bolivar and Territorio Federal Amazonas
of the Venezuelan Guayana and adjacent Sierra
de Neblina and Pirapicu of northwestern Brazil.
The genus also descends to the Gran Sabana of
southeastern Estado Bolivar in Venezuela.

The original species, H. nutans, was collected
by Robert Schomburgk from Roraima and de-
scribed by Bentham in 1841. As a result of Tate’s
collections from the summit of Cerro Duida,
Gleason described three additional species, H.
macdonaldae, H. tatei, and H. tyleri in 1931. A
fifth species was added by Gleason (in Gleason
& Killip, 1939: 164) as a result of collections
made by Tate and Cardona from the summit of
Auyan-tepui. Subsequent to his expedition to
Ptari-tepui in 1944, Steyermark (in Steyermark
et al., 1951: 239) described a sixth species, H.
heterodoxa, and presented a key to the known
species, at that time commenting on the varia-
tion as demonstrated by H. heterodoxa as well
as by the H. tatei-tyleri-macdonaldae group.

A review of the comparative morphology, fo-
liar trichomes, and glands present on the species
of Heliamphoraknown up to 1942 was published
by F. E. Lloyd (1942: 9-16). His account was
based partly on previous literature, as well as
herbarium material and living plants of H. nu-
tans. A popular article on the méchanism of the
trap in the species of Heliamphora on Cerro de
la Neblina appeared in 1973 by Charles Brewer-
Carias. In 1978, Dr. Bassett Maguire published
areview of the genus Sarraceniaceae (in Maguire
et al., 1978: 36-62). In that treatment two new
species, H. ionasii and H. neblinae, and four new
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varieties (two in H. heterodoxa and two in H.
neblinae) were described, while H. tyleri was syn-
onymized with H. tatei, and H. macdonaldae
was reduced to a variety of H. tatei.

Present work. 1In an attempt to identify nu-
merous specimens of Heliamphora collected by
the writer on various expeditions to the Vene-
zuelan Guayana during the past five years, Ma-
guire’s treatment of the genus was used. Unfor-
tunately, due to the tremendous variation
exhibited throughout the genus, it became evi-
dent that several characters employed in his key
were inapplicable to distinguish various taxa. This
has resulted in the present realignment in which
a re-examination and evaluation has been made
of various gross morphological characters avail-
able in differentiating the taxa.

Previous observations by Steyermark (in Stey-
ermark et al., 1951: 240-242) stressed the mor-
phological variations which occurred in H.
heterodoxa and within the H. tatei-tyleri-
macdonaldae group. Attention at that time was
also called to the variation in pitcher size and
shape induced by changes in wetter habitats. Ob-
servations on living plants as well as on extensive
collections from expeditions made in 1953, 1955,
and since 1960 to the present have further aided
the writer in his realignment of the genus. An
examination of the extensive collections of He-
liamphora in the Herbario Nacional of Vene-
zuela (VEN), supplemented by duplicate mate-
rial from NY, has been a basis for the following
observations and a new key to the taxa.

Variation within the genus. It should be em-
phasized that all the taxa in Heliamphora exhibit
a great amount of plasticity, varying to such an
extent that scarcely a single character remains
foolproof for their differentiation. Size and shape
of pitchers, their appendages, height of flowering
plant, contraction or elongation of the cauline
axis, glabrity and length of pedicels, length and
apex of the lowest floral bract, shape and size of
tepals, number of flowers on the scape, relative
length of the lowest floral bract as compared with
length of the lowest pedicel, and presence or ab-
sence of a foliar bract on the scape below the
inflorescence —each of these characters exhibits
a certain degree of instability and intergradation,
so that their role in distinguishing one taxon from
another is indeed limited, if not completely un-
reliable. Although shape and size of pitchers,
height of plant, and other characters may afford
generally recognized differences between taxa,
such characters may change under varied envi-
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ronmental conditions. Certain characters, how-
ever, have been found to be more or less constant
and applicable, even though exhibiting some
variation. I refer here to the relative number and
length of the anthers, the relative total length of
the upper pubescent zone of the interior surface
of the pitcher in proportion to the length of the
pitcher itself, and the density and relative length
of the hairs of this upper pubescent zone. Each
of the characters examined will be discussed in
the following section of this study (see Table 1
for summary of these characters).

Androecium. The number of anthers within
a flower has been found to be generally reliable
in separating the main taxa of the Territorio Fe-
deral Amazonas from those of the Estado Boli-
var, the latter varying from usually (4-)8-14(-
15 or rarely 16), the former from 15-20. The
taxa of Estado Bolivar include H. minor with
stamens varying from 10-14, H. heterodoxa var.
heterodoxa from 8-14 (rarely to 16 in Steyer-
mark & Wurdack 374 from Chimanta Massif)
(VEN), H. heterodoxa var. exappendiculata from
7-10 rarely 4 in Cardona 1523 from Chimanta
Massif (VEN), 10-14 in H. nutans, and 15 (ac-
cording to Maguire in Magu're et al., 1978: 54)
in H. ionasii. The taxa of Territorio Federal
Amazonas, H. tatei and H. neblinae, and their
variations, possess 15-20 stamens.

The length of the anthers varies from 3-8.5
mm. Smaller anthers of 3-3.5 mm are found in
H. nutans and H. ionasii, while larger anthers
often 6-8 mm long are found in H. heterodoxa
of Estado Bolivar and in the H. tatei-H. neblinae
complex of Territorio Federal Amazonas. How-
ever, H. heterodoxa sometimes has anthers only
4.5-5 mm long, while anthers of only 5 mm long
may .be found in the H. neblinae group (Stey-
ermark 103775 [VEN]) and may vary in H. mi-
nor from 3-5 mm.

Length of the upper pubescent interior zone of
the pitcher. In H. nutans and H. minor the up-
per zone of pubescence on the interior surface of
the pitcher is relatively shorter in proportion to
the length of the pitcher than in the other known
taxa, occupying from Y% the entire length,
whereas in H. heterodoxa and the taxa of the
Territorio Federal Amazonas the pubescent up-
per zone varies from 3%-' the entire length. In
H. heterodoxa, H. tatei, and H. neblinae the pu-
bescent zone varies in length from 7-18 cm,
whereas in H. nutans and H. minor it is 2-8 cm
long.

Trichomes of the upper pubescent zone. An
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FIGURE 2. Interior leaf surface of species of He-
liamphora, semi-diagrammatic.—A. Heliamphora nu-
tans.—B. H. heterodoxa—C. H. minor.—D. H. iona-
sii.—E. H. tatei var. tatei.—F. H. tatei var. neblinae.

examination of the trichomes of the upper pu-
bescent zone of the pitcher reveals some differ-
ences which are mainly constant within a given
taxon (Fig. 2). In H. nutans, H. heterodoxa, and
in the taxa from Territorio Federal Amazonas,
the upper pubescent zone consists of a velvety
mat of minute, densely crowded, retrorse tri-
chomes mainly 0.2-2 mm long. These minute
hairs are shortest in the upper half of the zone,
becoming longer toward the basal part, eventu-
ally merging with a basal zone of more elongated
retrorse trichomes. A longer type of trichome 2—
5 mm long, with the hairs more widely separated
from one another, prevails in H. ionasii and H.
minor, the former having the elongated hairs
scattered over most of the surface, whereas in
the latter, the longer hairs are dispersed more
prominently in the lower portion of the zone,
with a mixture of longer scattered hairs over a
dense covering of minute trichomes 0.5 mm or
shorter in the upper interior_sector. Glabrous
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forms are known in H. heterodoxa, H. minor,
and H. tatei f. macdonaldae.

Pitcher shape and length. The ventricose
shape of the pitcher has been employed by Ma-
guire (in Maguire et al., 1978: 50-51) to distin-
guish the species occurring in the Estado Bolivar
from those having an “essentially tubular’ shape
found among the taxa of the Territorio Federal
Amazonas. Unfortunately, the character of the
shape, while more or less uniform among the
taxa from the Territorio Federal Amazonas, var-
ies considerably in H. heterodoxa, H. minor, and
H. nutans, changing from a ventricose to a tu-
bular type. Steyermark (in Steyermark etal., 1951:
240) noted previously that under conditions of
more abundant moisture and shade, H. hetero-
doxa had larger and more elongated pitchers
(Steyermark 59934), and in subsequent collec-
tions (Steyermark et al. 115698, 115742, Stey-
ermark & Wurdack 374, 375, Steyermark
121104) this was noted on collection labels.

In H. minor the pitchers, although usually ven-
tricose, are more elongated and subtubular in
Steyermark, Huber & Carrefio 128666. Heliam-
phora nutans has ventricose as well as more elon-
gated tubular pitchers, as shown by Delascio &
Brewer 4733 from Ilu-tepui and Delascio &
Brewer 4967 from Kukenan-tepui. In the Ter-
ritorio Federal Amazonas the taxa usually have
the pitchers elongated to as much as 50 cm in
length, but may be smaller and reduced to 12 cm
long when they are growing in more desiccated
or more exposed situations, as exemplified by
Steyermark 103775 and 103844 from Neblina,
by Farinas, Velasquez & Medina 279 and 549
from Duida, and by the type collection (Maguire,
Wurdack & Bunting 37171) of H. neblinae var.
parva Maguire. In his key, Maguire (in Maguire
et al., 1978: 51) partly differentiated H. ionasii
from H. heterodoxa on the basis of pitcher length,
indicating 40-50 cm long for H. ionasii, based
upon the type collection only, and “30 cm or less
long” for H. heterodoxa. However, the abundant
material of H. heterodoxa represented in VEN
shows a variation of pitcher length from 12 to
42 cm.

Elongation of the cauline axis. Some em-
phasis has been placed by Maguire (in Maguire
et al., 1978: 50-53) upon the differentiation of
the taxa from Estado Bolivar having rosette-
forming pitchers on shortened axes from those
with pitchers cauline on more elongated axes 2—
5 dm long. In this manner, H. nutans and H.
minor are separated from H. heterodoxa and H.
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ionasii. However, no reliability can be placed
upon this character. Observations of living plants
of H. minor on Chimantad Massif and Auyan-
tepui furnish evidence of the effect of the envi-
ronment on habit of growth with reference to the
elongation of the caudex. Field observations and
voucher herbarium material indicate that the
plants growing in desiccated areas exposed to full
sun, especially during the months of the dry
season, form rosettes with a shortened axis,
whereas those plants inhabiting the moister cliff
faces, where water is dripping or where more
shade occurs, develop more elongated axes with
cauline pitchers, as exemplified by the specimen
of H. minor (Steyermark, Huber & Carrefio
128666) from Chimanta Massif. Some speci-
mens of H. nutans (Delascio & Brewer 4733)
from Kukenan-tepui have a pitcher attached 5
cm above the rosette clump, and in Maguire
33379 (VEN) the caudex is elongated at least 5
cm below the leafy rosette.

Although the cauline axis is more commonly
elongated in H. heterodoxa, the degree of elon-
gation varies with the habitat. One can find ro-
sette-forming plants with a shortened axis in H.
heterodoxa var. heterodoxa, especially in open
wet or exsiccated savanna-like habitats (Maguire
& Wurdack 33890 [VEN], Steyermark & Dun-
sterville 104240 [VENY)), and in var. exappendic-
ulata (Steyermark 74888 [VEN] and Steyermark
& Wurdack 441 [VEN]).

Height of plant. The height of the plants in
Heliamphora varies, of course, according to the
elongation of the cauline axis. There is consid-
erable variation in this respect among the several
taxa. Dwarfed plants of H. minor may attain only
1 dm in height (including the inflorescence), 3
dm in H. nutans, and 3 dm in H. heterodoxa,
but H. nutans may reach a height of 5 dm, H.
minor may attain 8.5 dm, and H. heterodoxa as
much as 9 dm.

The taxa (H. tatei and H. neblinae) in Terri-
torio Federal Amazonas generally attain a rela-
tively taller height, reaching an average of be-
tween 1-2 m in H. tatei, and, on occasion
(according to Maguire in Maguire et al., 1978:
56-57) to 4 m. However, in the same colonies of
H. tatei, smaller plants, only 3-6 dm tall, may
occur, as exemplified by individual specimens
from Cerro Duida (Steyermark et al. 126392,
Farinas, Velasquez & Medina 277) and Cerro
Marahuaca (Steyermark et al. 126356). In Stey-
ermark, Liesner & Brewer-Carias 124564 from
Cerro Duida, plants of H. tatei are noted to vary
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from 0.5 to 1.5 m in height, and plants of H.
neblinae from Cerro de la Neblina may vary from
0.5 to 1.5 m, smaller individuals (Steyermark
103745) having been referred by Maguire (in
Maguire et al., 1978: 56-57) to H. neblinae var.
parva.

So far as height and elongation of the caudex
are concerned, there is intergradation between
populations of plants of H. tatei from Cerro Dui-
da, Cerro Huachamacari, and Cerro Marahuaca,
and of H. neblinae from Cerro de la Neblina.
These two taxa do not reveal any real differences
in anther length, as stated by Maguire, but do
exhibit a distinct character in their type of pu-
bescence occurring on the upper interior surface
of the pitcher.

Branching of axis. Inhiskey to Heliamphora
Maguire (in Maguire et al., 1978: 51) alludes to
the stems of H. tatei as being ‘“dendroid, much
branched,” as contrasted with “stems not den-
droid, simple or little branched” in H. neblinae.
The terminology “dendroid, much branched,”
as employed by Maguire, is in need of clarifi-
cation and modification. If a “dendroid, much-
branched” stem leads one to expect a much-
branched, tree-like habit, certainly there is
nothing evident from herbarium material or
photographs to justify this description. There-
fore, in order to verify, clarify, and re-examine
this habital character, the present writer was giv-
en the opportunity during separate helicopter trips
to the summits of Cerro Duida and Cerro Hu-
achamacari in 1981, 1982, and 1983, where
thousands of individual plants of H. tatei occur,
to observe, record, collect, and make detailed
photographs of the growth habit of this species.?
As a result of an examination of numerous in-
dividuals, the following conclusions have been
drawn:

The ramification noted by Maguire is subject
to various interpretations. In many individuals
there is no indication of branching (Fig. 3) and
only a simple, solitary stem is seen, as exempli-
fied by Steyermark 129428-C and D (VEN). In
other individuals a shortened lateral axis is de-
veloped which bears an abbreviated rosette or
leaf cluster. This lateral leaf cluster on a short-
ened axis may occur along the side of the stem
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(Steyermark 129428-A and E [VEN]), or near or
at its apex (Steyermark 129428-B [VEN]), in the
latter case producing a bifurcate aspect (Fig. 4).
This short attachment, usually either one or
sometimes two, developed part way up the main
stem or producing a bifurcation when developed
at or near the apex, provides the basis for Ma-
guire’s use of the term ““branched.” However, no
individuals were found, among the numerous
ones examined, which could be described as
“much branched.” Many specimens were seen
with several leafy plants growing from the base
of the stem, and these basal growths attained
different lengths of leafy tufts (Fig. 5). Such in-
dividuals, however, cannot be considered as hav-
ing a branched stem, but merely as having leafy
offshoots arising from their base. Moreover, of
the numerous individual specimens observed, a
larger proportion exhibited only simple, un-
branched stems which lack any attached leafy
rosettes or leafy clusters.

Thus, the usual growth habit which was ob-
served on the Heliamphora tatei plants from the
summits of Cerro Duida and Cerro Huacha-
macari is that of a simple, monopodial stem which
continues to elongate upward, the older dead
pitchers, which occur along the longitudinal ver-
tical axis of the stem, persisting and remaining
attached to the axis for many years, while the
new pitchers, which form the green leafy growth,
appear in the uppermost and apical portion of
the same axis. In some plants a shortened leafy
rosette may be produced, but no elongated lig-
neous ‘“dendroid’’ branches are present.

Ebracteate and bracteate scape. A character
used by Maguire in his key (in Maguire et al.,
1978: 50-51) to distinguish the taxa of Territorio
Federal Amazonas from those in the Estado Bo-
livar is that of the presence of a bract which is
commonly found below the middle of the inflo-
rescence in the taxa from Territorio Federal
Amazonas, while it is absent among the taxa
from Estado Bolivar. Actually, each pedicel of
the inflorescence in H. neblinae and H. tatei is
subtended by a leafy bract, but the lowest bract
is more elongated and more foliose than the oth-
ers. However, in the majority of specimens ex-
amined, no other bract occurs below the lowest

21 am deeply grateful to the Terramar Foundation for their generous support in supplying helicopter trips to
the summit of Cerro Huachamacari, particularly to Armando and Fabian Michelangeli. Special thanks are here
acknowledged to Walter Smitter who photographed the plants of Heliamphora tatei on Cerro Huachamacari. 1
am also greatly thankful to Dr. Charles Brewer-Carias, who supplied helicopter support to the summit of Cerro

Duida.
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FiGURE 3. Completely unbranched axis of Heliamphora tatei.

one subtending the lowest pedicel. In the ma-
jority of specimens examined, the lowest bract
occurs above the middle of the scape. After an
examination of ample material in VEN, I have
had to conclude that this character has no taxo-
nomic value. In fact, a bract may sometimés be
present on the scape below the inflorescence on
some of the taxa from Estado Bolivar, as ex-
emplified in H. minor by Steyermark et al.

116001 from Auyan-tepui, Steyermark, Huber
& Carrefio 128269 and 128666 from Chimanta
Massif, H. heterodoxa var. heterodoxa (Steyer-
mark & Nilsson 338 and Steyermark 121104)
and H. nutans (Delascio & Brewer 4967) from
Ilu-tepui, and may be absent, on the other hand,
on many specimens from the Territorio Federal
Amazonas.

Floral bract. The applicability of the relative
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FIGURE 4. Lateral leaf cluster on stem of Heliam-
phora tatei.

length of the floral bracts as compared with the
length of the pedicel, as used by Maguire (in
Maguire et al., 1978: 50-51) is generally useful
with reference to the lowest floral bract only, but
an unreliable character for separating the taxa of
Estado Bolivar from those of Territorio Federal
Amazonas when applied to the bracts other than
the lowest one. While the lowest floral bract is
shorter than the lowest pedicel in H. ionasii, H.
heterodoxa, and H. nutans, all originating from
Estado Bolivar, it varies greatly in H. minor, also
from Estado Bolivar. Thus, in H. minor the low-
est bract is found to either exceed the lowest
pedicel or it may be shorter. This variation may
depend on the relative age of the plant, since
longer pedicels are often correlated with the low-
est flowers which are the first to appear in an-
thesis, whereas the flowers on the shorter upper
pedicels come into anthesis at a later stage of
flower succession. Moreover, in the taxa from
the Territorio Federal Amazonas the floral bract,
on some specimens, may only equal or slightly
exceed the pedicel.

This floral bract varies in length from 2-6 cm
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in H. nutans, H. minor, and H. ionasii, and from
2-10 cm in H. heterodoxa, whereas in the taxa
from Territorio Federal Amazonas, variation ex-
tends in length from (4.5-)6 to 21 cm. In the taxa
originating from Territorio Federal Amazonas
the floral bract is usually provided with an ap-
pendage similar to that of the pitcher, whereas
this appendage is lacking in the taxa from the
Estado Bolivar. However, some specimens of the
taxa from Territorio Federal Amazonas may have
only a cuspidate apex instead of a definite ap-
pendage. In H. minor, H. ionasii, and H. het-
erodoxa the apex of the floral bract is rounded
or cuspidate, although mainly cuspidate in H.
heterodoxa but rarely so in H. minor. So far as
specimens examined are examined, it is cuspi-
date in H. nutans.

Pedicel length and indument. The presence
or absence of pubescence on the pedicel was used
by Maguire in his key (in Maguire et al., 1978:
50-51) to differentiate some of the taxa. Within
certain limits this character appears to have val-
ue. It is found to be useful in the majority of
specimens examined, although showing vari-
ability. The pedicels are glabrous in H. ionasii,
H. heterodoxa, and H. nutans, but rarely pubes-
cent in H. heterodoxa (Steyermark & Wurdack
374, 375 [VEN] and Steyermark 74888 [VEN])
and in H. nutans (Delascio & Brewer 4967
[VEN]). They are nearly always pubescent in H.
minor, and usually so in the taxa from the Ter-
ritorio Federal Amazonas referred to H. tatei and
H. neblinae, but in H. tatei may vary from pu-
bescent to glabrate. In Maguire’s key (in Maguire
et al., 1978: 50) the difference in pedicel glabrity
has been inadvertently transposed, and should
actually read “pedicels glabrous” for H. nutans
and “‘pedicels pubescent” for H. minor, instead
of vice-versa as given in the key.

The length of the pedicel varies according to
the maturity of the inflorescence, the lowest one
maturing earlier than the others, which results
in the lowest fruiting pedicel attaining the longest
length. This length varies with the different taxa,
the maximum of 16 cm recorded for H. hetero-
doxa, 12 cm for H. ionasii, 10 cm for H. minor
and H. tatei, 7.5 cm for H. neblinae, and 7 cm
for H. nutans, but minimum lengths of 1-2 cm
are known in the flowering pedicels of all the
taxa, except for H. ionasii, where 8 cm is re-
corded.

Number of flowers in an inflorescence. The
greatest number of flowers on one scape has been
recorded for H. ionasii, in which 8-10 occur. In
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FIGURE 5.

H. heterodoxa, 2-7 flowers may be present, in
the taxa from Territorio Federal Amazonas, re-
ferred to H. tatei and H. neblinae, 2—-4 flowers
appear; in H. nutans we find 4, and in H. minor
the number ranges from generally 2 to 5, rarely
solitary.

Appendage of the pitcher. The shape and size
of the pitcher appendage is extremely variable,

Several leafy shoots growing in clump at base of plant of Heliamphora tatei.

and, except for H. heterodoxa var. exappendic-
ulata, in which it is scarcely developed, is an
unreliable taxonomic character to serve for the
differentiation of taxa, although it was used orig-
inally by Gleason (1931: 367) in his key to sep-
arate the various taxa in size and shape. Heliam-
phora nutans and H. minor may have the
appendages as short as 2-3 mm long, but vary
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in H. nutans from a minimum length of 3-7 mm
to a maximum length of 10 mm and in H. minor
to 20 mm. On the other hand, the taxa from the
Territorio Federal Amazonas show relatively
longer or broader appendages, varying from 10—
40 mm by 5-20 mm in the taxon referred to H.
tatei var. macdonaldae, and from 10-40 mm by
10-42 mm in the taxon referred to H. neblinae
var. neblinae. However, in H. neblinae var. par-
va the appendage is much smaller, 6-28 mm by
6-20 mm, thus breaking down the difference be-
tween the taxa from the Territorio Federal Ama-
zonas and H. heterodoxa var. heterodoxa with
appendages 9-40 mm by 7-30 mm and H. ion-
asii with appendages 16-20 mm by 10-30 mm.

Perianth. While the usual number of peri-
anth segments (tepals) is 4, specimens occur with
Sor6.In H. minorand H. heterodoxa the tepals
vary from 4 to 5, and in a glabrous variety of H.
heterodoxa (Cardona 2661 [VEN]) 6 tepals are
present. In his key to H. neblinae, Maguire (in
Maguire et al., 1978: 57) states that the perianth
segments are ‘“‘commonly 5-6" in H. neblinae
var. neblinae and “commonly 4” in var. viridis.
However, although the isotype of var. neblinae
(Maguire, Wurdack & Bunting 37151) at VEN
has 6 tepals, most of the other specimens ex-
amined (Maguire, Wurdack & Bunting 37035
and Steyermark 103956) and cited by Maguire
as var. neblinae, have only 4 segments, whereas
Steyermark 103775 and Maguire, Wurdack &
Maguire 42465 show both 4 and 5 segments.
Since the number of tepals is a variable character
within these varieties, and no other taxonomic
differences are indicated, they may be considered
only as’ variations of tepal number within the
same taxonomic variety.

The inner perianth segments, usually 2, are
shorter and narrower than the generally 2 outer
ones. They are always smaller in anthesis than
in fructification. The tepals of H. minor and H.
nutans, when in flower, are g