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Summary

Pteridophytes, understood as taxonomic group containing ferns, horsetails, and clubmosses,
are especially diverse and abundant in the tropical mountain ranges of South America. My
work aims to understand better the diversity of these plants, how they have evolved, and how
they function in the ecosystems.

Tree ferns are conspicuous elements of tropical montane rainforest. About 200 species
of scaly tree ferns of the family Cyatheaceae occur in the Neotropics, ranging from small
trunkless ferns of rocky outcrops to almost 20 m tall giants in dense forests. My work on these
plants led to the recognition of 19 new and several formerly synonymized species in the
genera Alsophila and Cyathea. The confusing nomenclature of the family was partially
clarified by the correction of the typification of Cyathea pallescens (Sodiro) Domin. A
checklist with keys to the Bolivian tree ferns was also accomplished during these studies.

The revision of the genus Melpomene revealed 27 species with 10 varieties, most of
them small ferns with deeply pinnatifid fronds, which are mostly epiphytes in upper montane
forests or characteristic terrestrial elements of treeless paramo vegetation. The phylogenetic
analysis based on morphology and chloroplast DNA shows that this genus as currently
morphologically circumscribed is monophyletic and originated in South America. The
radiation of the core group is apparently directly connected with the uplift of the northern
Andes, which is the center of diversity of this genus.

My ecologically orientated field studies of fern communities in southern Ecuador
initiated several projects that aimed on different aspects. I found 248 different species of
pteridophytes in our main study area, the Reserva Bioldgica San Francisco (RBSF), Prov.
Zamora-Chinchipe, but this number is likely to increase in the future. The study area is part of
the Amotape-Huancabamba zone, a stretch of low elevation in the Andes located a the overlap
of several biogeographic subunits and thus rich in endemic and widespread species alike. I
found that the upper limit in the elevational distribution of most of the widespread ferns
follows this dent in the mountain range, indicating that probably a downward shift of all
vegetation belts may be found.

The mountain ridges in the RBSF support a unique heath forest dominated by the
otherwise rare tree Purdiaea nutans Planch., but these peculiarities are not reflected in the
fern composition. Ridge habitats in the study area, including two comparative sites close to
the RBSF, are less diverse than adjacent slopes, and there was no higher representation of

localized species on ridges. Overall, widespread species were weakly but significantly more
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abundant than localized species, and terrestrial — but not epiphytic — species were more
abundant on ridges compared to slopes.

The observed influence of soils on the distribution of ferns in the Ecuadorian study
area, where terrestrial and phylogenetically more derived taxa increase in diversity along a
nutrient gradient caused by a downhill flux from the ridges to the gorges, encouraged me to
look at the soil preferences of pteridophytes worldwide and see if it contains a phylogenetic
signal. It seems that more derived lineages are better represented on rich soils, but have also a
higher percentage of epiphytes. Looking at the mediator between soils and plant roots, the
mycorrhizal fungi, I found that the published reports cover only a small fraction of the fern
diversity and often give contradicting results. Focusing on neglected taxa, like the epiphytic
Hymenophyllaceae, grammitid ferns (Polypodiaceae), and the genus FElaphoglossum
(Dryopteridaceae), the investigation of root samples gathered in the Ecuadorian study area
increased the known number of fern species with ascomycete infection considerably. The
finding of this more derived type of mycorrhiza is in concordance with the phylogenetic
position and life form of the host plants. Terrestrial and especially phylogenetically basal
groups of pteridophytes have predominantly vesicular-arbuscular mycorrhiza, which is a very

common and supposedly old form symbiosis.

Zusammenfassung

Pteridophyten, zu denen hier Farne, Schachtelhalme und Barlappgewichse gerechnet werden,
sind besonders divers und iippig in den tropischen Gebirgen Siidamerikas. Meine hier
vorliegende Arbeit zielt darauf ab, die Diversitét dieser Pflanzen besser zu verstehen, wie sie
sich entwickelt hat und was ihre Funktion im Okosystem ist.

Baumfarne sind auffillige Elemente des tropischen Bergregenwaldes. Ungefahr 200
Arten der schuppigen Baumfarne aus der Familie Cyatheaceae kommen in den Neotropen vor,
vom kleinen stammlosen Farnen auf Blockhalden bis zum 20 m hohen Giganten in dichten
Wildern. Meine Arbeit an dieser Gruppe fiihrte zur Erkennung 19 neuer und ehemals als
Synonym gefiihrter Arten aus den Gattungen Alsophila und Cyathea. Die verwirrende
Nomenklatur wurde durch die korrekte Typisierung der Cyathea pallescens (Sodiro) Domin
teilweise bereinigt. Ferner wurde eine aktuelle Checkliste der Baumfarne Boliviens im
Rahmen dieser Dissertation erstellt.

Die Revision der Gattung Melpomene zeigte, dass sie 27 Arten mit 10 Varietidten

umfasst, welche vornehmlich kleine Farne mit fiederschnittigen Wedeln sind und héufig als
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Epiphyten oder charakteristische FElemente in Paramovegetation wachsen. FEine
phylogenetische Analyse, die auf Morphologie und Chloroplasten-DNA basierte, zeigt, dass
die Gattung so, wie sie morphologisch umschrieben wurde, monophyletisch ist und
hochstwahrscheinlich in Siidamerika entstanden ist. Die Evolution der Kerngruppe ist
anscheinend direkt mit der Anhebung der Anden, die heute das Diversititszentrum der
Gattung sind, verbunden.

Die okologisch orientierten Feldstudien an Farngemeinschaften im Siiden Ecuadors
waren Ausgangspunkt fiir verschieden gestaltete Analysen. Insgesamt wurden 248 Arten im
Hauptuntersuchungsgebiet, der Reserva Biologica San Francisco (RBSF), Prov. Zamora-
Chinchipe, gefunden, aber diese Zahl wird sich wahrscheinlich in Zukunft noch nach oben
bewegen. Dieses Areal befindet sich in der Amotape-Huancabamba-Region, einem sehr
niedrigem Abschnitt der Anden, der das Uberlappungsgebiet vieler biogeografischer
Einheiten darstellt und daher sehr artenreich ist. FEin Vergleich der oberen
Verbreitungsgrenzen weit verbreiteter Farne zeigt, dass diese dem allgemein niedrigeren
Verlauf der Gebirgsziige unten in der Amotape-Huancabamba-Region folgen. Dies kann man
als Indiz fiir eine Verschiebung der Vegetationszonen nach sehen.

Die Grate in der RBSF weisen einen einzigartigen Heidewald auf, der vom sonst
seltenen Baum Purdiaea nutans Planch. dominiert wird. Diese Besonderheiten spiegeln sich
allerdings nicht in der Farnkomposition wider. Grathabitate in den untersuchten Gebieten, zu
denen auch zwei Vergleichsstandorte nahe der RBSF zdhlen, sind generell weniger divers als
die angrenzenden Hénge und beherbergen nicht sonderlich viele endemische Arten. Generell
sind weit verbreitete Arten wenig aber signifikant zahlreicher als Arten mit kleinem
Verbreitungsareal, und terrestrische, jedoch nicht epiphytische Arten waren auf den Graten
individuenreicher als auf den Hangen.

Der beobachtete Einfluss des Bodens auf die Verbreitung der Farne innerhalb des
Untersuchungsgebietes, in dem terrestrische und phylogenetisch abgeleitete Arten entlang
eines bergab gerichteten Flusses von Néhrstoffen zunehmen, ermunterte mich, dies bei den
Farnen weltweit zu studieren und nach einem phylogenetischen Signal zu suchen. Abgeleitete
Farngruppen habe eine hohere Zahl an Arten, die auf nédhrstoffreichen Bdden wachsen, aber
auch an Arten, die epiphytisch wachsen. Bei den ,,Mittelsminnern® zwischen Bdéden und
Wurzel, den Mykorrhizapilzen, fand ich, dass diese in bisherigen Studien nur bei einem
geringen Bruchteil der Farndiversitit untersucht wurden, oft mit widerspriichlichen
Ergebnissen. Meine eigenen Untersuchtungen an im Siiden Ecuadors gesammelter

Wurzelproben bisher vernachléssigter Gruppen wie den epiphytischen Hyemnophyllaceen,
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den grammitoiden Farnen (Polypodiaceae) und der Gattung Elaphoglossum (Dryopteridaceae)
fiihrte zu einer betrdchtlichen Zunahme der bekannten Ascomyceteninfektionen bei den
Farnen. Das Vorkommen dieser abgeleiteten Mykorrhizatyps stimmt mit der
phylogenetischen Position und  Lebensweise der Wirtspflanzen {iberein, denn bei
terrestrischen und phylogenetisch basalen Gruppen herrscht die vesikuldr-arbuskulire

Mykorrhiza vor, die eine weit verbreitete und anscheinend sehr alte Form der Symbiose ist.
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GENERAL INTRODUCTION & OUTLINE

A fern frond is one of nature’s most elegant creations. First, it is a bud of constant

proportions that hides its beginning while unfolding; when fully extended it can be a green
lace of elegant complexity in the shade, composed of recurring geometrical patterns; or it can
be a simple leaf, undivided, tough, and withstanding the full sun.

Pteridologists are fortunate to have this variety in the fronds among the different species
of ferns and fern allies because a frond is in most cases all they have to work with. Other
useful characters like scaly petioles and rhizomes are often lacking or worn in the old
collections. Today the importance of these parts is known and collecting them has become
standard. With this new information and the possibility of molecular analysis, the taxonomy
of the pteridophytes has been pushed forward to a more natural system in the last few
decades.

There are some peculiarities one must consider when working with ferns. Reproductive
organs, like blossoms, on which the systematics of Angiosperms s heavily depends, are not
present in the plants we know as ferns. Their sexual generation is a separate diminutive plant,
the prothallium, characterized by a great uniformity within the larger taxonomic groups. The
only traces of sexuality in a fern are the sporangia, arranged in differently shaped sori, which
ultimately release the spores that develop into the prothallia. In many cases, these sori are
born on unspecialized, green fronds that are kept for a longer time; in the cases where sori are
born in special fronds or frond parts, these persist longer than the typical flower. Thus
pteridologists are free of the obligation to wait for flowering time; they can usually acquire all
taxonomically important characters whenever they collect their plants.

Moreover, ferns are independent from insects and other animals for reproduction and
dispersal. The spores are distributed by wind; once they land on a suitable site, they need only
water to fulfill the life cycle. Consequently, ferns do presumably reflect the abiotic conditions
of the environment they inhabit more directly than do most seed plants, one should assume.
Also, the fern distribution across a continent should be more uniform than that of seed plants
because of their easy dispersal. Yet it is easily observed and long known that ferns follow
principally the same patterns in distribution as do seed plants. Endemic ferns can be found not
only on isolated islands, but also in continuous stretches of a given geographic unit, e.g., the
Andes. Sometimes a species shows gaps in its distribution and is missing over wide distances

although the conditions of the area appear suitable for its existence. Reasons may be historical
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(extinction, long distance dispersal) or of ecological nature (competition, succession, human
influence). For ferns, most explanations are less plausible than for other plant groups.

In the following three chapters I will try to address and explore these topics. My studies
focused on the Andes, the largest continuous mountain range in the tropics, where fern
diversity is high and evolutionally young. Because the major part of the Andes has
experienced its final uplift in geologically recent history, and because most fern species are
restricted to mountainous areas, the majority of the species must have evolved accordingly in
a similar short period, including phylogenetically old lineages in the same manner as derived
ones.

I chose the tree fern family Cyatheaceae and the genus Melpomene of the polygrammoid ferns
as case studies for the taxonomic and phylogenetic topics discussed in chapter I. These groups
also exemplify the biogeographic aspect of chapter II, which is then widened to encompass
the fern assemblage in southern Ecuador. For the ferns of this area, not only is the spatial
distribution considered but also the altudinal zonation. In chapter III, I look at the ecology of
ferns, with an emphasis on the different types of substrates and the important mediator

between root and substrate, the mycorrhizal fungi.
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Chapter |

Ferns as species: systematics and phylogeny

“Mohala maka’i ke oho o ke kupu kupu.”
Unfolded well are the fronds of the ferns.

Hawaiian proverb, from Olelo Noeau.

[.1. Novelties of Cyatheaceae from the Neotropics. p.7
[.2. On the identification of Cyathea pallescens (Sodiro) Domin (Cyatheaceae): the truth and
its consequences. p. 69
[.3. Revision of the fern genus Melpomene (Polypodiaceae). p. 110
[.4. Phylogeny of the fern genus Melpomene (Polypodiaceae) inferred from morphology and

chloroplast DNA analysis. p. 327
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What is a species? - This is still a pressing question among taxonomists (Mayr, 1957a, b;

Dade, 1995; Luckow, 1995; McDade, 1995). Species are not constant; there is seen (i.e.,
morphological) and unseen (i.e., genetic) variation among individuals, which is changing over
time (e.g., aging, adaptation, evolution). Among the different species concepts that have been
devised to cope with this situation, the morphological and the biological species concepts are
the best known. The morphological concept unites all individuals that are matching in certain
morphological and behavioral traits within specific limits. The advantage is that one does not
necessarily need the whole population of the species in question. A morphological species
may be identified by only one specimen, and may be characterized by the comparison with
single representatives of other related species. The disadvantage is that one always draws a
subjective line between the character states, which may not always be sharply set. The
biological species concept unites all individuals that may potentially interbreed and produce
fertile offspring (i.e., they form a gene pool) (Mayr, 1957a, b). This concept also separates
taxa that are morphologically identical but are not genetically compatible (e.g., apomicts) and
vice versa (e.g., dimorphic gender). However, testing this hypothesis unambiguously would
mean to cross all individuals and check if their offspring are fertile. In the case of metazoans
and seed plants, data of such expressiveness can be approximately gained by simple field
observations. Successful mating and transfer of sperm or pollen can be seen as evidence for
genetic compatibility (i.e., reticulation). In animals this is often achieved by innate behavior;
among seed plants, there are many strategies aimed at avoiding cross-pollination between
incompatible individuals, like different flowering times, flower anatomy, and pollinators.

If the behavioral or anatomical separation between species fails, the genetic barrier
between them will become visible either by the failure of the development of the zygote (i.e.,
abortion) or by the sterility of the offspring (Rieseberg et al., 2005). The latter hybrids are
troublesome because they are usually morphologically intermediate to their parents. If they
occur regularly, they may be mistaken for a discrete species (hybrid swarms). Sometimes,
especially among plants, they overcome their genetic constraints (i.e., uneven chromosome
number, missing alleles), are stabilized (e.g., by polyploidy), and form a new species, which is
then not crossable with its ancestors.

In ferns, there is not easy approach to test the biological species concept. The
reproductive stages, the prothallia, are separate from the sporophyte. They are small,
inconspicuous, have fewer morphological characters than the sporophyte, and may not be

assigned unambiguously to a species. This means that even if prothallia are found in the wild,
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they may not be useful for testing the compatibility between morphologically distinct
sporophytes one may find nearby. Mendelian crossing experiments may be conducted in vitro,
but fertilization paths are not as easily traceable as in seed plants with their pollen: the sperm
cells of pteridophytes reach the egg cell by active motion in a water film and their direction
can hardly be controlled (Kubitzki et al., 1997). Prior fixing of the gender in the prothallia by
the antheridiogen method still leaves a greater chance of unwanted fertilization paths to occur
(Kubitzki et al., 1997). Even if favoring the biological species concept, fern taxonomists (like
most taxonomist do) have to rely on morphology as a first basis for the definition of species.

Many other species concepts have been conceived of and discussed in the past fifty
years (Luckow, 1995), roughly falling into two categories, mechanical and historical species
concepts. Mechanical concepts like the biological and ecological species concepts see species
as active players in the evolutionary process, and are often criticized as being not testable
(Luckow, 1995). Historical species concepts, on the other hand, regard species as preliminary
endpoints of evolutionary lineages. Most of these concepts are bases on the theories of
Hennigian cladistics (Hennig, 1979), either allowing or denying monophyly to species
(Luckow, 1995). One of them, the phylogenetic species concept (Luckow, 1995, and
references therein) is favored here. It sees species as the smallest diagnosable units, united by
the set of constant character states (Olmstead, 1995). It agrees with the biological species
concept in allowing reticulation only within species but it does not necessarily connect this to
genetic isolation (Luckow, 1995).

The two fern groups exemplify the needs for both morphological and phylogenetic
analysis at the species level. The tree ferns of the family Cyatheaceae comprise about 200
neotropical species and have been collected frequently but fragmentarily in the past, omitting
such important characters like the scaly petiole and descriptions of the trunks. Thus, the
delimitation of many tree fern species had remained uncertain about for a long time. Despite a
large-scale revision of the neotropical species of this group in the seventies and eighties of the
last century, there are still new species to be discovered (chapter I.1.) and many nomenclatural
changes to be made (I.2.), based solely on a new evaluation of known morphological
characters. Opposed to the tree fern lineage is the phylogenetically young family
Polypodiaceae (Pryer et al., 2004; Schneider et al., 2004). However, in both families, we can
observe a high species number in the Andes, indicating an adaptive radiation subsequent to
the final uplift of the geologically young mountain range. The fern genus Melpomene
(Polypodiaceae) is well represented in the mountain regions of South America and comprises

27 species, which are mostly small epiphytes (chapter 1.3.). The morphological differences
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among the species are often weak and ambiguous, and even most genetic data give only an
unsatisfactory resolution between the species (chapter 1.4.), underlining active evolutionary

processes occurring in this genus.
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Chapter I.1: Novelties of Cyatheaceae

I.1. Novelties of Cyatheaceae from the Neotropics

Marcus Lehnert

Albrecht-von-Haller Institut, Abt. Systematische Botanik, Universitit Gottingen, Untere

Karspiile 2, D-37073 Géttingen, Germany; email: mlehnerl@uni-goettingen.de

Abstract: Following species of Cyatheaceae are described for the Neotropics: Alsophila
conantiana Lehnert, Cyathea brucei Lehnert, C. moranii Lehnert, C. obnoxia Lehnert, C.
plicata Lehnert, C. sylvatica Lehnert, C. aemula Lehnert, C. ars Lehnert, C. chontilla
Lehnert, C. convergens Lehnert, C. diabolica Lehnert, C. guentheriana Lehnert, C. nephele

Lehnert, C. oxapampana Lehnert, C. polliculi Lehnert, and C. praetermissa Lehnert.

Keywords: Andes, Alsophila, Cyathea, Neotropics.
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Introduction

The pteridophyte flora of the Andes is one of the richest in the world (Tryon & Tryon, 1982).
Even though frequently collected and studied (Tryon 1970, 1971, 1976, 1986; Tryon & Stolze
1989; Gastony 1973; Stolze 1974; Barrington 1978; Conant 1983), new discoveries are still
being made in the scaly tree ferns (Cyatheaceae; Smith, 1990, 2006; Moran, 1991, 1995a;
Leon & Moran, 1996; Moran & Ollgaard, 1998; Lehnert, 2002, 2003, 2004, 2005, 20064, b;
Murillo & Murillo, 2003). The complex taxonomy of the tree ferns, fragmentary collections,
inadequate descriptions, and special descriptive vocabulary all contribute to our poor
knowledge of this group. Hence, the list of published names is vast as many widespread
species have been described several times, based mainly upon the distances between the
collection sites and not because of convincing differences in morphology. Tryon (1976) and
his students recognized this and synonymized many names for some widespread and rather
variable species; yet they had only a relatively small number of specimens at hand. Character
variability had been poorly understood, and distributions often showed large gaps. Today,
with more extensive collection activity, specimens are sufficient to better display distribution
and variability of most species. These advances enable us to resurrect some species that had
been united with others; they also allow us to recognize new species.

Invaluable starting points for taxonomic studies are regional floras and checklists, which are
like a roadmap for field trips. The authors often incorporate valuable additional information
about consistency and regional or ecological variability in the morphology of the species.
Good floral treatments covering tree ferns are available for Mesoamerica (Moran & Riba,
1998), especially Guatemala (Stolze, 1979), Costa Rica (Rojas, 1999; Rutherford, 2000), and
Mexico (Mickel & Beitel, 1988; Mickel & Smith, 2004), the Chocé region (Lellinger, 1987),
and the Caribbean (Proctor, 1985, 1989). The treatments for Ecuador (Tryon, 1986), Peru
(Tryon & Stolze, 1989), and Bolivia (Killeen et al., 1993) are already outdated because
species number has increased significantly (Ledn-Yanez et al., 1993; Smith et al., 2005;
Kessler & Smith, in prep.) and the concept of the used genera has changed since their
publication.

There have been conflicting generic systems in the past (Holttum, 1963; Tryon, 1970;
Lellinger, 1987) recognizing one to six genera, but recent phylogenetic studies of the tree fern
alliance indicate that five natural groups of Cyatheaceae occur in South America that may be
recognized as genera (Korall et al, 2006). Surprisingly, the monogeneric
Hymenophyllopsidaceae, long suspected to be related to Cyatheaceae (Kramer & Green,
1995), nests within the neotropical clade of Cyathea in the strict sense (Lellinger, 1987;
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Korall et al. 2006). The species of Hymenophyllopsis have yet not been transferred into
Cyathea, but because all of them are restricted to the tepuis of the Guayana Highland, this has
no impact on the present study, which focuses on the Andes. It is more important to point out
here that the species of Nephelea (Gastony, 1973) are included in Alsophila (Conant, 1983),
and those of Trichipteris (Barrington, 1978) as well as some of Sphaeropteris (Windisch,
1977, 1978) have been transferred to Cyathea (Lellinger, 1987). The phylogenetic studies,
which support these measures, also strongly suggest the incorporation of Crnemidaria (Stolze,
1974) in Cyathea. The new species reported here would have been placed in Nephelea,
Trichipteris, or Cyathea in Tryon’s system (1970).

Following is a summary of unpublished and recently published new species in the genera
Alsophila and Cyathea, which 1 have discovered in the course of the revision of the

neotropical Cyatheaceae.

Materials and Methods
Specimens studied included collections I made in Ecuador, Peru, and Bolivia deposited at UC
and GOET; additional duplicates are deposited at the main herbaria of the respective countries
(LPB, QCA, USM). I screened collections at NY and US personally for types and interesting
specimens during visits in October 2006. Loans were made available by GH, F, MO, NY, and
US, during my stay at the herbarium UC, University of California, Berkeley from August
2006 to May 2007. Several other herbaria have been visited or have provided loans over the

past seven years, e.g., AAU, B, BM, COL, and P.

Systematic treatment

Alsophila conantiana Lehnert, Org. Divers. Evol. 6: 321; Electr. Suppl. 13: 1. 2006. Type:
ECUADOR. Zamora-Chinchipe: new road Loja - Zamora, ca. 4 km E of pass E/ Tiro, ridge
from white cross on left road side (towards the valley), study plot C6, 03°59°S, 79°08'W,
2500-2600 m, 07 Oct 2004, Lehnert 1415 (holotype: GOET, isotypes: LOJA, QCA, UC).

(Fig.1)

Ab Alsophila erinacea (H. Karst.) D. S. Conant laminis valde tripinnatis indusiisque

subsphaeropteroideis (vs. bipinnato-pinnatifidis vel parce tripinnatis et indusiis cyatheoideis
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urceolatisque vel subsphaeropteroideis cum orificio latiore), ab A. salvinii Hook., A.
polystichoide H. Christ et A. tryoniana (Gastony) D. S. Conant in presentia indusiorum
firmorum persitentiumque (vs. indusiis tenuis fragilibusque vel absentia indusiorum)

absentiaque alarum in parte distale pinnarum differt.

Etymology: This species is named for David S. Conant, Lyndon State College, Vermont,
to honor his work on Cyatheaceae and especially Alsophila, from which my studies have

greatly benefitted.

Trunks to 4 m high and 11 cm diam., densely covered with thin lanceolate scales to 15
mm long, with black squaminate spines 6-11 mm long, without old petiole bases, frond scars
small, round, and hardly visible between the scales; trunk apices overtopping the youngest
whorl of fronds. Petioles to 110 cm long, dark brown to atropurpureous, with persistent scales
and scurf of erect, white, flattish squamules with several dark apical setae; aphlebiae or
aphlebioid basal pinnae absent. Petiole scales to 17 x 1 mm, linear to long-lanceolate (Fig.
1H), with differentiated margins of differently orientated and coloured cells, with dark 1 setae
to 0.7 mm long; larger scales usually with one apical seta (sometimes a second smaller apical
seta present), no marginal setae, bicolorous with tan to brown centre and yellowish-white
margins (Fig. 1H, right); smaller scales bicolorous with only a brown central stripe apically,
or concolorous yellowish white (i.e., the colour of the margins of larger scales), some with
small lateral setae (Fig. 1H, left). Laminae to 240 x 130 cm, tripinnate nearly throughout
(except for distal fifth of pinnae and pinnules), opaque dark green adaxially, opaque pale
green abaxially; broadly ovate, the apices abruptly reduced, pinna-like. Rhachises and costae
dark-brown to atropupureous, inermous, scabrous by the insertions of small acaroid (i.e.,
round with many setae and often indurated center; see Conant, 1983), stellate, and flattish
squamules to 0.5 mm long, these present abaxially and adaxially, white pluricellular hairs
only on distal parts abaxially, some larger scales, similar to those of the petiole, abaxially on
costae; insertion of costae into rhachises slightly raised abaxially, bearing each a lunulate, flat
to concave, brick-red pneumathode. Pinnae to 74 cm long, stalked to 2 cm, not green alate
distally (Fig. 1A); basal pinnae reduced, more ore less patent (Fig. 1B). Costules each with
strongly raised adaxial ridge (Fig. 1D), stramineous to tan abaxially and adaxially, not green-
alate between the distal segments (Fig. 1D, E); with white pluricellular hairs (0.5-0.7 mm,
mainly medially and distally) and stellate, acaroid, and flattish setate scales (to 2 mm long,

mainly basally) abaxially (Fig. 1G, left), no bullate scales present; pluricellular hairs adaxially

10
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either wholly castaneous or with white base. Pinnules (Fig. 1C) to 13.0 x 2.8 cm, sessile,
pinnate nearly throughout, truncate basally, attenuate apically; segments (= tertiary leaflets) to
14 x 4 mm, free, sessile to petiolulate to 1 mm, oblong, distal segments weakly falcate (Fig.
1C, D, E); margins subentire (to weakly crenate basally in the proximal segments), weakly
convolute in fertile segments; midvein flat to weakly concave adaxially, glabrous or with 1-3
white, pluricellular hairs (Fig. 1D), weakly to strongly convex abaxially, with acaroid to
ovate-lanceolate setate scales (Fig. 1E); sterile and fertile veins mostly once-forked, basal
ones sometimes 2-forked, distal ones often simple, yellowish to stramineous adaxially (Fig.
1D), blackish dark green abaxially, with white stellate hairs adaxially (in young leaves) (Fig.
1D), glabrous or with some acaroid squamules abaxially. Sori 1-8 per segment, costal, vein
forks (Fig. 1E); indusia subsphaeropteroid, almost closed (rupturing at maturity into 3-4 parts
and appearing urceolate to cyatheoid), firm, castaneous, with persistent small stellate

squamules (Fig. 1F). Spores not examined.

Distribution. - Known only from the type locality in SE Ecuador, Prov. Loja. In moist

montane forest at 2500-2600 m; found near a stream at the bottom of a ravine.

Additional specimen examined. ECUADOR. Zamora-Chinchipe: New road Loja -
Zamora, ca. 4 km E of pass "El Tiro", ridge from white cross on left road side (towards the
valley), study plot C6, 03°59’S, 79°08'W, 2500-2600 m, 07 Oct 2004, Lehnert 1414 (GOET,
QCA, UC).

At first, I mistook this species for Alsophila erinacea (H. Karst.) D. S. Conant; indeed
both species share the same diagnostic features that distinguish them from other species of
spiny neotropical Alsophila. Their pinnae are not green-alate distally, the larger petiole scales
of the abaxial side have only one apical and no lateral setae, and the indusia are firm,
persistent, and lack hairs. Alsophila conantiana differs from A. erinacea in having wholly
tripinnate laminae (vs. only sometimes tripinnate at the pinna-bases), free tertiary segments
(vs. always adnate), and subsphaeropteroid indusia (vs. predominantly cyatheoid to urceolate,
only rarely some indusia subsphaeropteroid). Other, subtler differences lie in the fine
indument of the lamina; e.g., the small flattish squamules of 4. erinacea have longer and
thinner hyaline processes and fewer setae (vs. many setae and rather short white cilia in 4.
conantiana). However, with just two specimens of 4. conantiana at hand, I cannot assess the

whole variability of the indument of the species.

11
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Alsophila cuspidata (Kunze) D. S. Conant has subsphaeropteroid to sphaeropteroid
indusia with stellate hairs that resemble those of A. conantiana. It can be distinguished by the
distally alate pinnae (vs. non-alate in A. conantiana), petiole scales with several lateral setae
(vs. none or irregularly single setae), acute segments (vs. obtuse), and occurrence at lower
elevations (200-1500 m vs. 2500-2600 m).

Other tripinnate Alsophila species include 4. salvinii Hook., A. polystichoides H. Christ,
and A. tryoniana (Gastony) D. S. Conant from Central America. All three can be
distinguished by their distally green-alate pinnae and their fugacious or absent indusia (vs.
non-alate pinnae and persistent indusia). Conant and Cooper-Driver (1980) hypothesized that
A. polystichoides and A. tryoniana are stabilized recombinants of a cross breeding between A.
salvinii and A. firma (Baker) D. S. Conant. This is supported by their co-occurrence: the
presumed parents occur from southern Mexico to Costa Rica, 4. firma also extending along
the western slope of the Andes through the Colombian Choc6 to southern Ecuador. The
putative hybridogenic species are restricted to Central America; both share the tripinnate
fronds and bullate scales from their common ancestor 4. salvinii. The recent discovery of 4.
salvinii in the Andes of northern Peru (van der Werff et al. 15666, MO, UC) gives rise to the
question of whether A. conantiana could be another hybrid, this time with A. erinacea, given
the similarity to that species. Alsophila salvinii may occur in southern Ecuador as well, as the
region still is scantily explored and close to the Peruvian site. However, apart from the free
tertiary segments, there are only a few features that support this assumption. Aborted spores in
sporangia that often do not open are usually a sign of hybrid origin in ferns. The fertile type
specimen of A. conantiana has already shed most sporangia. The few remaining sporangia are
open or were aborted at an early stage, which is not unusual to find in tree ferns. So we can
conclude that at least most sporangia were well developed, but we cannot say anything about
the spores with certainty. Even if they were well developed and viable, this does not rule out a
hybrid origin of A. conantiana. Furthermore, Alsophila conantiana has hairs on the costae
abaxially; the costae of A. erinacea usually have some hairs at least distally, those of A.
salvinii are glabrous. Distinct laminar squamules (Fig. 1G, center) occur in 4. salvinii and A.
conantiana (also in A. polystichoides and A. tryoniana), but are lacking in A. erinacea. Such
scales are also present in 4. firma, making this character ambiguous and rendering it worthless
for analysis. The nearly closed subsphaeropteroid indusia of 4. conantiana are not present in
either presumed parent (4. salvinii is exindusiate, 4. erinacea has cyatheoid to urceolate or
subsphaeropteroid indusia that are never as closed as in 4. conantiana). Thus A. conantiana

appears to merit species status.
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Cyathea brucei Lehnert, Org. Divers. Evol. 6: 321; Electr. Suppl. 13: 3. 2006. Type.
ECUADOR. Zamora-Chinchipe: Campamento Miazi, in forest and cliffs along Rio
Nangaritza, ca. 04°18’S, ca. 78°40°W, 900 m, 19 Feb 1994, van der Werff et al. 13287
(holotype, QCNE; isotypes, MO, UC).
(Fig. 2)

A Cyathea haughtii Maxon indusiis nullis pinnisque petiolulatis differt.

Etymology: This species is named for Bruce Gray, co-collector of the type specimen.

Small trunkless fern. Rhizomes ascending, ca. 6 cm long, 1.5 cm diam. (Fig. 2A), hidden
in a dense mass of old petiole bases and adventious roots. Fronds to 32 cm long (Fig. 2A).
Petioles inermous, brown to dark brown, scurf absent. Petiole scales 7-10 x 2-3 mm,
lanceolate or ovate-lanceolate, concordantly whitish to stramineous (Fig. 2A), or sometimes
with an irregular brown dot at the insertion point, or with larger, more basal scales strongly
bicolorous with irregular blackish streaks or central regions; scale margins differentiated,
without marginal seta or teeth. Laminae widest at the middle, to 5 cm (Fig. 2A), dark green
adaxially, pale gray-green abaxially, pinnate, abruptly to usually gradually reduced, ending in
a small non-articulate pinna or pinnatifid apex. Rhachises inermous, non-alate, brown, with
many red-brown, curved, pluricellular hairs to 1 mm adaxially and some small flattish scales
adaxially towards the base. Pinnae sessile to petiolulate with stalks to 2 mm long (Fig. 2B),
oblong, obtuse, shallowly lobed, bases rounded to cuneate, equilateral to subequilateral; the
acroscopic basal lobe weakly pronounced in larger pinnae; the margins subentire to crenate.
Costae (= midveins) glabrous (Fig. 2B). Veins glabrous, forked to pinnate, only the distalmost
simple. Sori medial to supramedial, medial on vein (Fig. 2B), exindusiate; receptacles small,

globose, paraphyses red-brown, ca. 0.2 mm long; spores not examined.

Distribution and habitat. - Known only from the type locality in SE Ecuador, Prov.

Zamora-Chinchipe; grows on sandstone rocks.

Cyathea brucei is very similar to C. haughtii Maxon from northern Colombia (Fig. 2C),
but C. brucei is exindusiate; Cyathea haughtii has small, appressed semicircular indusia. This

indusial difference between evident sister species points out the untenability of generic

13



Chapter I.1: Novelties of Cyatheaceae

delimitation between Cyathea (indusiate) and Trichipteris (exindusiate), as advocated by
Tryon (1970). The differences in the pinnules (sessile and with rounded bases in C. haughtii
vs. petiolulate and cuneate to rounded in C. brucei) may not be significant. Because presence
of indusia is normally regarded as crucial difference between species of tree ferns, I propose
the recognition of C. brucei. Nevertheless, both species must be closely related because they
are identical in their ecology; both have been found only on vertical sandstone cliffs, a habitat
that supports many narrowly ranging, specialized species. Cyathea brucei and related species,
such as C. falcata (Kuhn) Domin, form a group restricted to the Guayana Highlands and the
northern Andes (Barrington 1978).

Cyathea moranii Lehnert, Org. Divers. Evol. 6: 322; Electr. Suppl. 13: 4. 2006. Type:
Ecuador. Zamora-Chinchipe: New road Loja - Zamora, ca. 4 km E of pass El Tiro, ridge from
white cross on left road side (towards the valley), 03°59’S, 79°08°W, 2500-2600 m, 03 Oct
2004, Lehnert 1380 (holotype, GOET; isotypes, LOJA, QCA, UC).

(Fig. 3)

Species ex grege Cyatheae platylepis (Hook.) Domin statura media, truncis nudis,
petiolis patentibus, segmentis angustis longisque; a Cyathea holdridgeana Nisman & L. D.

Gomez atque C. arnecornelii Lehnert indusiis sphaeropteroideis differt.

Etymology: This species is named for Robbin C. Moran, New York Botanical Garden,
renowned pteridologist, prolific writer and collector, to honor his contributions to our

knowledge of the Ecuadorian fern flora.

Trunks to 4.5(-6.0) m high, 8-10 cm diam., inermous, without old petiole bases (Fig.
3A), petioles falling off cleanly, scars round to ovate, well spaced, slightly raised at their base;
trunks densely covered with broad ovate scales; scales to 22 x 8 mm, bicolorous, dark brown
to tan with grayish to white margins, to almost concolorous grayish light brown, their apices
obtuse to long-acute, differentiated margins fragile, without setae or teeth (Fig. 1B); trunk
apices hemispherical, raised above the last whorl of green fronds, the young crosiers clearly
visible (Fig. 3A), densely covered with scales like those of the trunks. Fronds to 270 cm long,
arching. Petioles 30-110 cm long, inermous to sparsely scabrous, grayish brown to blackish,

scurf abundant, consisting of appressed light brown, gray or whitish hair-like, easily abraded
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squamules; petiole scales identical with trunk scales, present only at the very base of the
petioles, caducous (Fig. 3B). Laminae 80-160 x 60-110 cm, bipinnate-pinnatifid to tripinnate
at pinnule bases (Fig. 3E, F); light green to olivaceous adaxially, paler abaxially, opaque;
apices gradually reduced (Fig. 3D). Rhachises inermous, brown to stramineous, with scattered
brown pluricellular hairs adaxially and appressed scurf like that of the petioles abaxially and
adaxially. Pinnae to 36 cm long, sessile or stalked to 12 mm (Fig 3C), each with a darkened
callus bearing a whitish planar pneumathode at the insertion to the rhachis. Costae inermous,
brown to stramineous, adaxially with many tan to brown pluricellular hairs, abaxially
appressed scurf of lacerate squamules to 0.5 mm and larger flattish squamules, these papery,
concolorous brown, margins entire; costae distally weakly green-alate. Pinnules to 75-135 x
12-30 mm, sessile to subsessile, rarely short-stalked to 3 mm, linear (Fig. 3F) to long-
triangular (Fig. 3E), truncate basally, attenuate apically, ending in deeply crenate tips (Fig.
3C, E, F); costules densely hairy adaxially with whitish to tan pluricellular hairs, sparsely
hairy distally on the abaxial side, with relatively few to many squamules and scales (Fig. 3G);
mainly brown to tan, flattish (Fig. 3H) and bullate squamules (Fig. 3J) with whitish elongated
tips (Fig. 3J), also some larger (1-5 mm) concolorous brown, papyraceous, weakly clathrate
scales (Fig. 3G). Segments to 15 x 4 mm, sessile (Fig. 3G), adnate or free acroscopically and
decurrent basiscopically (Fig. 3F), rarely truly free, and then with deeply crenate margins
(Fig. 3E); sinuses quadrangular, wide (Fig. 3G), reaching segment width at pinnule bases (Fig.
3E, F); margins subentire to weakly crenate, tips obtuse; midveins with relatively few to many
pluricellular hairs (0.4-0.7 mm) adaxially and abaxially, hairs sparser or lacking on lateral
veins (Fig. 3G); bullate scales like those on costules abaxially; fertile and sterile veins simple
or forked, sometimes 2-forked in free segments. Sori costal (Fig. 3G), in the fork of the
midvein and a lateral vein; indusia sphaeropteroid, without or with a weak apical umbo,
glabrous, tan, translucent, fragile, irregularly rupturing at maturity, persisting as cups or discs
with irregular margins (Fig. 3G); paraphyses shorter than or equalling the sporangia,
receptacles globose. Spores pale yellow, tetrahedral-globose, exospore deeply verrucate, often

irregularly shaped (Fig. 3K).

Distribution and habitat. — Known from Prov. Zamora-Chinchipe in SE Ecuador, in

moist montane forests at 2400-2600 m, mainly in sheltered side valleys and ravines.

Additional specimens examined. ECUADOR. Zamora-Chinchipe: Reserva
Tapichalaca, sector Ventanillas, trail to study plots B2 and B3, 04°29°S, 79°07"W, 2550-2600
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m, 02 Nov 2003, Lehnert 1076 (GOET, QCA, UC); Reserva Tapichalaca, sector Ventanillas,
04°29’S, 79°07'W, 2520-2600 m, Lehnert & Kessler 1270 (GOET, LOJA, QCA, UC);
Estacion Cientifica San Francisco, study plot A 9, along trail T1 above refuge, 03°59°30"S,
79°04°15"W, 2400 m, 11 Nov 2004, Lehnert 1548 (GOET, LOJA, QCA, UC).

The diagnostic characters of Cyathea moranii, e.g., petiole scales, petiole scurf and
indusial shape, are regrettably easily lost by collecting and drying. The scales are persistent
only on the trunks and crosiers; on petioles they are easily shed. The scurf is only loosely
attached to the petioles, but the scurf squamules are intertwined to form a papery tissue; once
this closed cover is ruptured, the scurf falls off in flakes. In dried specimens, the indusia are
never observed in their original form; they are either cyatheoid or even hemitelioid when
ruptured. This is important to know because the most closely related and similar species, C.
holdridgeana Nisman & L. D. Gémez (including C. albomarginata R. C. Moran) from Costa
Rica and Panama, and C. arnecornelii Lehnert from Bolivia, have true hemitelioid indusia.
All three species are similar in morphology and have the same habit (Fig. 3A). Their petioles
are inermous, abscise cleanly, and are well-spaced, allowing free sight of the apex and the
crosiers (Fig. 3A). The frond scars on the trunk are markedly raised. The pinnules vary in
dissection and width characteristically, ranging from rather narrow pinnatisect pinnules to
basally pinnate pinnules with the costules narrowly green-alate between the segments (the
stronger dissection prevails in shaded sterile plants). Vegetative reproduction by adventitious
buds has not been observed or reported for any of the three species. Apparently all have the
same spore type with a strongly verrucate exospore and without perispore (Fig. 3K).

The trunks are densely and persistently scaly in Cyathea holdridgeana (Rojas 1999) and
C. moranii (Fig. 3A). In the latter species, I observed a regular growth of green algae and
mosses between the scales below the last whorl of fronds; in Reserva Tapichalaca, Prov.
Zamora-Chinchipe, Ecuador, undetermined filamentous cyanobacteria grow as a turquoise
cover on the apical trunk scales of this species. In C. arnecornelii, the trunks are glabrous
below the last whorl of fronds, or only sparsely scaly. This species, however, is closer to C.
moranii in laminar indument. Both species have concolorous brown, flattish and bullate scales
on lamina axes and veins abaxially. Cyathea holdridgeana evidently lacks bullate scales, and
the larger flattish scales on the costules can be bicolorous (Moran 1991, as Cyathea
albomarginata).

Mature spores of Cyathea moranii under the light microscope show exospore with

irregular bumps, and there is no obvious perispore. Spores of C. arnecornelii have been
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examined with SEM (Lehnert 003, GOET), but the irregular shape and the lack of perine had
been interpreted to be due to their immaturity (Fig. 3K). The spores of C. holdridgeana have
been described by Tryon (1976); the irregularity of the exospore was one criterion by which
he considered the species to be a hybrid between Cyathea divergens Kunze var. divergens and
Trichipteris (=Cyathea) bicrenata (Liebmann) R. M. Tryon. With Cyathea moranii, there are
now three habitally nearly identical species with similar spore morphology. Evidently, the
irregular spores (Fig. 3K) are a feature shared by the three species, and not due to immaturity
or abortion.

Other similar species are Cyathea heliophila R. M. Tryon, from Ecuador and Colombia,
and C. xenoxyla Lehnert, from Colombia to Bolivia. Cyathea heliophila has persistently scaly
trunks with elongate apices and without old petiole bases like C. moranii; it also shares the
dissection pattern of the lamina (pinnatisect to pinnate pinnules with often long-tapering tip)
and the scale shape. It differs in the white scales (rarely with a brown basal spot), which are
persistent on the petioles and trunks, in the firmer, darker laminae that are sparsely scaly, and
in the longer, drooping fronds. The trunk apices of C. heliophila are characteristic because the
scales are moderately to strongly spreading (appressed in C. moranii, C. arnecornelii, and C.
holdridgeana).

The widespread Cyathea xenoxyla Lehnert also sheds the petioles completely and has
distantly placed petioles that do not hide the trunk apices and the crosiers, just as in C.
moranii (Fig. 3A). Both species have the same indusial shape and variability (sphaeropteroid,
fragmenting to cyatheoid, or even to hemitelioid). It differs in its spiny petioles and the
vegetative reproduction by adventitious buds on the trunk (not present in C. moranii); scales
are lacking on the trunks (scales present and persistent in C. moranii, C. holdridgeana, and C.

heliophila, caducous in C. arnecornelii) and present only on the young crosiers.

Cyathea obnoxia Lehnert, Brittonia 58: 4. 2006. Type: ECUADOR. Zamora-Chinchipe:
Estacion Cientifica San Francisco, above refuge, along trail T1, study plot A 4, 03°59739.4"S,
79°04°18.5"W, 2530 m, 30 Sep 2003, Lehnert 943 (holotype, GOET; isotypes, LOJA, QCA,
uQ).

(Fig. 4).

17



Chapter I.1: Novelties of Cyatheaceae

Cyathea media trunco nudo, lamina pilosa ad apicem gradatim contracta, pinnis planis
oppositis vel alternis, pinnulis in margine duplicato-serratis vel bicrenatis, indusio firmo

sphaeropteroideo cum umbone praestans.

Etymology: This species is named for the combination of small size and lack of spines

which makes it easily collectible (Latin, obnoxius = submissive, defenseless; not obnoxious).

Trunks to 2-4 m high, to 7-8(-12) cm diam., erect, dull dark brown to blackish; trunks
over 1 m high without persistent old petiole bases (Fig. 4D), a skirt of last year’s fronds or
petioles may be present; scars not protruding, inconspicuous, similar to trunk cortex in color;
trunk scales concolorous dull brown, present around the scars near the apex. Petioles to 60 cm
long, inermous (Fig. 4D), smooth to scabrous, livid light green when young, dull brown when
mature, with a tomentum of stiff, translucent white pluricellular hairs (0.5-1.0 mm) and
scattered dark brown glandular hairs (0.1-0.2 mm) (Fig. 4F, arrow), scaly scurf lacking or
sparsely among the hairs; rarely petioles almost glabrous. Petiole scales with differentiated
margin without marginal teeth or setae, lanceolate, to 22 x 3-5 mm, broad at petiole bases,
narrow distally (Fig. 4.E), concolorous dull to golden brown, or weakly bicolorous with the
margins lighter than the center. Laminae to 140 x 80 cm, bipinnate-pinnatifid, broadly ovate,
dull green to dark green adaxially, pale grayish green abaxially, apices gradually reduced.
Pinnae to 40 cm long, sessile (Fig. 4A), either opposite throughout in fronds with a rather
short apices or laminae distally with alternate pinnae/segments, and then the apical rhachis
prolonged and bent in a zigzag pattern; lowermost pinna pair not or only weakly deflexed.
Leaf axes inermous, green to dull brown, with white to tan pluricellular hairs 1-2 mm long,
often catenate at base. Pinnules to 75 x 15 mm, oblong-linear to oblong-obovate, sessile,
cuspidate to short attenuate at tip (Fig. 4A, B); segments patent to curved, with deeply double-
serrate margins along the sides, at tip weakly serrate to crenate (Fig. 4C), basal segments with
pronounced basiscopic lobules that partly cover the costa (Fig. 4B); densely hairy on and
between veins on both sides, the hairs white, erect, to 1 mm long abaxially (Fig. 4C),
appressed, to 0.5 mm long adaxially; with some small scales to 3 mm long, opaque whitish to
tan, plane or wrinkled, not bullate (Fig. 4C). Sterile veins forked or simple, fertile veins
forked (Fig. 4B, C). Sori costal to subcostal, in forks of veins (Fig. 4C). Indusia
sphaeropteroid, firm, with umbo, rupturing irregularly at maturity, one part normally bearing
the umbo (Fig. 1C); paraphyses as long as the sporangia. Spores trilete, exospore smooth,

perispore baculate.
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Distribution and habitat. — Wide spread but local from northern Colombia to southern
Ecuador and western Bolivia at 2000-2700 m. Usually found in shaded ravines that are

moister and richer in nutrients than the surrounding forest.

Additional specimens examined. COLOMBIA. Antioquia: Alto de Sapa, NW of
Vega del Ingles, Paramillo PN, 07°10'N, 75°54"W, 2700 m, 3 Jun 1993, Gentry & Cuadros
79105 (UC).

ECUADOR. Zamora-Chinchipe: Cuesta Carrizal, heading down from Cerro Cruz
Grande opposite the refuge of Quebrada Honda, along the road Yangana-Valladolid,
04°28759"S, 79°07°31"W, 2470 m, Garmenda & Paredes 638 (QCNE); Estacion Cientifica
San Francisco, 30 km E of Loja on road to Zamora, Quebrada "El Milagro," 03°58°35"S,
79°04°14"W, 2100 m, 20 Apr 2000, Neill et al. 12693, 12694, 12695 (MO, QCNE); Parque
Nacional Podocarpus, trail into quebrada San Francisco, Km 9.4 E of pass on Loja - Zamora
road, 03°59°S, 79°06°W, 2000-2300 m, 25 Mar 1998, Ollgaard & Lozano 2985 (AAU,
QCA); Zamora, Parque Nacional Podocarpus, road Loja-Zamora, San Francisco, 03°59°S,
79°06'W, 2250 m, Jan 1995, Palacios & Tirado 13445 (MO, QCNE).

PERU. Amazonas: Prov. Bagua, Cordillera Colan SE of La Peca, third camp, 2300-
2400 m, 30 Sep 1978, Barbour 3723 (F). Cajamarca: Prov. San Ignacio, Tabaconas,
National Sanctuary Tabaconas-Namballe, 05°15°S, 79°19°W, 2300-2400 m, 14 Nov 1998,
Campos J. et al. 5688 (MO, UC); San José de Lourdes, slopes of Cerro Picorana, 04°58’S,
78°53"W, 2500-2540 m, 05 Dec 1998, Campos J. et al. 5953 (UC). San Martin: Prov. Rioja,
Buenos Aires, along road Pedro Ruiz-Rioja, 05°42°09"S, 77°53°06"W, 21 Mar 1998, van der
Werffet al. 15337 (MO, UC).

BOLIVIA. La Paz: Prov. Muifiecas, Madidi, Camata-Cuibaja, Monte Puncu
(Machayani), 15.18.358S, 68.46.00W, 2680 m, Fuentes A. et al. 10883 (LPB, MO).

Cyathea obnoxia belongs to a group of species allied to Cyathea suprastrigosa (H.
Christ) Maxon, which is characterized by abundant hairs on the veins adaxially or on both
surfaces, absent or poorly developed, evanescent petiole scurf, and concolorous (rarely
weakly bicolorous) brown petiole scales. The Mesoamerican Cyathea suprastrigosa matches
C. obnoxia in the auriculate basal pinnule segments, but it is less hairy, has more squamules
on the lamina abaxially, spiny petioles, and often small aphlebioid pinnae at the base of the

petiole (both absent in C. obnoxia). Cyathea herzogii Rosenst. from Bolivia and Peru
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resembles C. obnoxia in being as hairy on the laminae and in lacking aphlebioid pinnae, but it
lacks auriculate pinnule segments, and has scabrous to spiny petioles that normally show
remnants of a brown scaly scurf but largely lack hairs. All three species can be distinguished
from C. delgadii Sternb. by their dull brown petiole and abundant hairs on and often between
the veins adaxially. Cyathea delgadii has shiny dark brown to black petioles (at least basally)
and only few hairs adaxially on the veins. Its hairs between the veins (if present) are restricted
to the abaxial lamina surface.

Only recently I discovered several specimens from outside of Ecuador. These
collections extend the distribution of C. obnoxia through the northern and central Andes.
Plants from northern Colombia are conspicuously long-hairy but match otherwise in pinnule
shape and indument the type population in southern Ecuador. Peruvian material displays a
greater variation in the abundance of hairs on the petioles, with one specimen having almost
gabrous petioles. The Bolivian material has abundant hairs but also few erect brown
squamules on the petioles, which reminds of the sympatric C. herzogii. Hybridization is not
excluded here as an explanation. The similarity between the two species suggests a recent
phylogentic divergence; maybe the reproductive boundaries are not well developed between

the C. herzogii and C. obnoxia.

Cyathea plicata Lehnert, Brittonia 58: 6. 2006. Type: ECUADOR. Zamora-Chinchipe:
Estacion Cientifica San Francisco, areas intervenidas (pastizales, campos y remnantes del
bosque) arriba de la estacion, 03°57'48"S, 79°04'12"W, 2290 m, 14 Sep 2003, Lehnert 844
(holotype, GOET; isotypes, LOJA, QCA, UC).

(Fig. 5, 6).

Cyathea media trunco nudo, lamina glabra ad apicem gradatim contracta, pinnis
alternis per pinnulis erectis plicatis, pinnulis in margine crenulatis vel crenatis, indusio

sphaeropteroideo fragili praestans.

Etymology: The name refers to the upward pointing pinnules, which make the pinnae

furrowed and give the whole frond a plicate look (Latin, plicatus = folded).

Trunks to 4 m high, to 12-16 cm diam., erect and straight, not covered by old petiole

bases, frond scars pale brown to grey, arranged in horizontal whorls, few oval vermillion
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pneumathodes below them (Fig. 5C, arrow), to 10 x 5 mm, immersed 1-2 mm into the cortex;
the cortex dark brown to blackish, densely scaly towards apex (Fig. 5C); the scales long-
lanceolate, dull orange-brown, concolorous or bicolorous with the centre darker brown, or the
narrow margins lighter orange to whitish. Petioles to 25 cm long, scabrous to finely muricate
at base, rarely inermous or with some longer spines; bright green when young, dull light
brown when old, with caducous scurf of brown squamellae with strongly crispate margins
(Fig. 5E). Petiole scales long lanceolate with elongated tips, to 50.0 x 3.6 mm, narrow at
petiole bases, broader in upper parts, nearly concolorous orange brown to bicolorous with
orange brown to castaneous centre and orange to whitish narrow margins (Fig. 5D). Laminae
bipinnate-pinnatifid, 105-165 x 60-70 cm, apices gradually reduced (Fig. 5C), firm-
chartaceous to subcoriaceous, often glossy adaxially (especially when young), opaque
abaxially. Lamina axes inermous, glabrescent except for the adaxial side; rhachises and
costae brown adaxially, otherwise bright green to stramineous when dried, densely hairy
adaxially; costa base conspicuously swollen and ring-like where it joins the rachis; costules
of the same color as laminae, moderately hairy adaxiallly, glabrous or glabrescent abaxially.
Pinnae alternate, to 40 cm long, sessile to short stalked to 2 cm (Fig. 6), acute to short
attenuate at tip, green-alate between distal pinnules and segments. Pinnules linear-lanceolate,
3.0-7.0(-8.0) x 1.0-1.5 cm, sessile or rarely short-stalked (to 3 mm), base truncate to
subcordate, tip short-acute (Fig. SA); pinnules turned upwards with respect to the costae and
often twisted towards the rhachis, especially in proximal half of the pinnae; glabrous
adaxially except for hairs on costae, abaxially glabrous or with few short hairs to 0.5 mm
long on costae and veins, rarely between them, sometimes also small tan flattish squamules:
indumenta development increasing with size, fertility, and sun exposure, but always
inconspicuous; segments patent with subentire to crenulate or rarely crenate margins; sterile
veins forked or simple, fertile veins forked. Sori inframedial to costal, in forks of veins.
Indusia sphaeropteroid, without umbo, tan, opaque, transparent, fragile, remaining as brown

discs at maturity. Paraphyses as long as sporangia. Spores trilete, bright yellow.

Distribution and habitat. - Frequent in elfin forests and scrubs along the passes
leading from Loja to Saraguro and Zamora, also in more open sites of the upper montane
forest, such as ridges and clearings, from 2000-2800 m.

The restricted distribution of Cyathea plicata in southern Ecuador coincides with a
special geological area where nutrient-poor Precambrian rocks prevail (Litherland et al.,

1994). The only collection from Prov. Sucumbios (Lagjtnant et al. 12330) is sterile and has all
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the pinnules in one plane; it is placed here tentatively because it comes from an area with a

similar geology, and matches in general appearance.

Additional specimens examined. ECUADOR. Loja: Loja-Saraguro road, 3-5 km N of
San Lucas, 2700-2800 m, 22 Apr 1980, Harling & Anderson 18508 (AAU), Road Loja-
Zamora, km 10.5, 04°00°S, 79°10°'W, 2600 m, 17 Apr 1973, Holm-Nielsen et al. 3653 (AAU,
B); Loja-Zamora road, 2-7 km W of the pass, 03°59°S, 79°10"W, 2400-2700 m, 17 Jun 1979,
Lojtnant et al. 15030 (AAU); road between Loja and Zamora ca. Km 9, 2500-2750 m, 31 Dec
1978, Luteyn et al. 6543 (AAU, NY); Parque Nacional Podocarpus, E of Nudo de Cajanuma,
just N of "Centro de Informacién", 04°05°S, 79°10°W, 2900 m, 16 Sep 1989, Madsen 86174
(AAU, QCA); new road Loja-Saraguro, Km 17, 03°55°S, 79°15'W, 2600-2650 m, 19 Mar
1989, Oligaard & Pena-Feil 91118 (AAU, QCA). Sucumbios: Cartagena, Km 25 from El
Carmelo on road towards La Bonita, 00°37'N, 77°30"W, 2800 m, 13 Apr 1979, Lojtnant et al.
12330 (AAU). Zamora-Chinchipe: Estacion Cientifica San Francisco, along transect T2,
03°58'S, 79°04'W, 2200 m, 8 Nov 2003, Lehnert 1089 (GOET, QCA, UC).

This distinctive species is readily recognized by the furrowed pinnae of the relatively
short fronds. The upward-pointing pinnules can be detected in herbarium specimens: As the
pinnae are impossible to flatten without breaking off the pinnules, they are normally pressed
folded, with the abaxial sides of the acroscopic pinnules lying on those of the basiscopic
pinnules. This new species seems to be most closely related to Cyathea carolihenrici Lehnert
from Bolivia, which has similar scurf, lamina texture, and trunk morphology. However, its
scurf consists of even finer dissected castaneous squamules than in C. plicata, and the
pinnules are held perfectly horizontally. Both species share a circularly swollen juncture
between rhachis and costa with some other sphaeropteroid indusiate Cyathea species, such as
C. chimborazensis (Hook.) Hieron. and C. divergens Kunze, but the significance of this
character considering relationships still is uncertain. The long-lanceolate, concolorous to
weakly bicolorous petiole scales that characterize C. plicata also occur in C. patens H. Karst.
and C. parvifolia Sodiro (= C. brevistipes R C. Moran). Both species differ from C. plicata in
a generally stronger lamina indument of scales and hairs, more triangular basal pinnules and
stronger crenate to serrate segment margins. Cyathea patens has a moderate to large amount
of small to relatively large (3 mm long) flattish, brown to orange-brown, wrinkled scales
(sometimes with fimbriate margins) on costules and veins abaxially (in C. plicata only very

few tan small squamules). Cyathea parvifolia has few dark-brown to brown flattish scales on
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costules and veins, and either a pair of remote pinnae at the petiole bases, or basally gradually
tapering laminae and only very short petioles, or long petioles and triangular laminae (C.

plicata always with oval-elliptic laminae and distinct petioles without basal pinnae).

Cyathea sylvatica Lehnert, Org. Divers. Evol. 6: 322; Electr. Suppl. 13: 5. 2006. Type.
ECUADOR. Loja: Reserva Protegida Privada “El Bosque,” near San Pedro de Vilcabamba,
ca. 04°13’S, ca. 79°02"W, 2600 m, 07 Oct 1997, Bussmann 1803 (holotype, QCA, isotypes,
ECSF, LOJA).

(Fig. 7)

Cyathea pygmea truncum deficiens frondibus bipinnatis vel bipinnato-pinnatifidis, non

plus ultra 20 cm longis, indusiis sphaeropteroideis praestans.

Etymology: The name refers to the type locality, the private nature reserve “El Bosque”
(= the forest) near San Pedro de Vilcabamba, Ecuador, Prov. Loja (lat. sy/vaticus = belonging

to the forest).

Trunks absent; rhizomes to 4 cm long, 15 mm diam. (Fig. 7A), with many adventitious
roots. Petioles to 12 cm long, inermous, atropurpureous, with small gray pneumathodes to 2.0
x 0.4 mm, scurf lacking or rarely of scattered tan trichomidia. Petiole scales to 10.0 x 2.5 mm
(Fig. 7D), concolorous orange-brown, lustrous, ovate-lanceolate, acute, with differentiated
margins without setae or teeth. Laminae to 16 x 7 cm, bipinnate with the pinnules strongly
crenate to pinnatifid, apices gradually reduced (Fig. 7A). Rhachises inermous, atropurpureous
to brown basally, dark brown to stramineous apically, with many tan to whitish, antrorsely
curved, pluricellular hairs to 0.7 mm long adaxially, with scattered white hairs to 1.0 mm long
and few entire flattish brown scales abaxially. Pinnae to 42 x 18 mm (Fig. 7A), broadly
lanceolate, short acute to obtuse at tips, subsessile with stalks to 2 mm, pinnate basally,
pinnatifid apically. Costae inermous (Fig. 7B), brown to stramineous, densely hairy abaxially
(Fig. 7C), scarcely so abaxially, with scattered trichomidia and flattish scales, narrowly green-
alate between the pinnules; distal segments adnate and decurrent into costae. Pinnules to 9 x 5
mm, sessile (Fig. 7B, C), oblong, truncate to rounded basally, obtuse apically, margins deeply
crenate to pinnatifid, strongly hairy adaxially with whitish, pluricellular hairs 0.6-0.8 mm long

(Fig. 7C), only few appressed brown trichomidia and flattish scales abaxially on costulae and
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veins (Fig. 7B). Fertile and sterile veins forked to pinnate (Fig. 7B, C). Sori costal, borne in
forks of veins (Fig. 7B). Indusia opaque brown, sphaeropteroid, without umbo (Fig. 7B),
gradually fragmenting at maturity, paraphyses few, much shorter than sporangia. Spores not

examined.

Distribution and habitat. - Endemic; known only from the type locality in Ecuador,

Prov. Loja, at 2600 m, growing in elfin forest.

This small species appears to be most closely related to Cyathea patens H. Karst., a
large species with trunks to 10 m. The two species are similar in indusial type, hairiness, and
laminar texture. Even the dissection pattern of the lamina is similar but modified according to
the difference in size: medial and distal pinnae of C. sylvatica look like small pinnules of C.
patens. However, the petiole scales of C. sylvatica seem to be constant in colour and shape
(concolorous lustrous orange-brown, ovate-lanceolate) while in C. patens they vary from
broadly to narrowly lanceolate and are generally duller in colour than in C. sylvatica (brown
to dark brown, or if some orange-brown then not lustrous; also some of the longer scales are
bicolorous with narrow, whitish margins).

Juvenile plants of Cyathea delgadii Sternb. are similar to C. sylvatica, especially in the
dark petioles and the lustrous scales, but they are generally less hairy and not known to be
precociously fertile. The elevational distribution is also different: C. delgadii does not occur

above 1200 m in Ecuador, whereas C. sylvatica grows only at 2600 m.

Cyathea aemula Lehnert, sp. nov. ined. Type: ECUADOR. Pastaza: Mera Canton, 2 km NW
of Mera, Campamento Vacacional Evangelico Mangayacu, up the ridge behind the
Campamento, 01°26°00”S, 78°07°30”W, 1350-1500 m, 29 Jul 1992, Fay & Fay 3781
(holotype, UC; isotype, MO).

(Fig. 8)

Cyathea pulchra incertae affinitatis exindusiata apicibus frondorum abrupte
terminantibus,  furfure petiolorum  albicante, squamis  discordanter  bicoloratis,
paraphysibusque longibus praestans, in pinnulis longe petiolatis similis ad C. kalbreyeri

(Baker) Domin vel C. divergentem Kunze, sed ab hac in paraphyibus longis squamisque

24



Chapter I.1: Novelties of Cyatheaceae

bicoloratis (vs. paraphysibus cortis squamisque concoloratis Cyatheae kalbreyeri), ab illa in

absentia indusiorum (vs. C. divergens cum indusiis sphaeropteroidis instructis) differt.

Etymology: Refers to the similarity to several, apparently not closely related Cyathea

species (Latin, aemulus = mimicking).

Trunks slender, to 7 m tall, otherwise unknown. Petioles to 85-95 cm long, verrucate
to muricate, stramineous to pale brown; lenticels not seen in dried material; without
adventitious (aphlebioid) pinnae at the petiole bases; petiole scurf a matted tomentum of small
branched hairs and dissected squamules 0.2-0.4 mm long, yellowish white with brown parts,
grayish white in general aspect; long persistent. Petiole scales broadly lanceolate to long-
ovate, 14.0-20.0 x 4.5-5.0 mm, their tips straight; shiny auburn to dark brown, concordantly
bicolorous with broad, pale to golden brown margins; colors transient, not sharply contrasted.
Fronds to 235 cm long, presumably arching to weakly drooping. Laminae to 90-140 x 80-90
cm, bipinnate-pinnatifid, chartaceous; dark olive green adaxially, not blackish when dried,
olive green abaxially; apices abruptly reduced, conform, or gradually reduced. Pinnae to 40-
45 cm long, 4-5 pairs per frond, long-stalked to 5.0-6.0 cm, distally very narrowly green alate,
the distal segments decurrently adnate. Leaf axes brown on both sides; completely glabrous
abaxially except for scurf remnants, hairy only adaxially on costules, costae and distal parts of
rhachises, hairs 1.0-1.5 mm long, tan to brown; costae smooth, 2-3 mm wide; insertions of
costae into rhachises swollen, each abaxially with one inconspicuous pneumathode
acroscopically, orange brown, elliptic, to 1.0 x 0.4 mm, and with a diffuse black spot
basiscopically, at least when dried. Pinnules 12.0-14.0 x 2.8-3.2 cm, the largest ones stalked
to 10-14 mm, alternate, (0.6-)1.5-2.6 cm between the stalks, linearly oblong to lanceolate,
incised to 1/2 or more of their width, sterile pinnules truncate to cuneate at their bases, fertile
pinnules truncate to weakly cordate, tapering from beyond the middle to long-acuminate to
short-attenuate tips; the brown stalks inarticulate, their bases with an orange brown, elliptic
pneumathode to 1.0 x 0.4 mm, and a diffuse black spot in dried specimens; the segments
patent to ascending, with entire margins; tips falcate, obtuse to acute; basal segments usually
opposite, the lowest ones not remote from each other, sinuses acute and narrow (1.0-1.5 mm)
in sterile pinnules, wide (2.0-3.0 mm) and obtuse to acute in fertile pinnules. Veins prominent
abaxially and adaxially, ending at segment margins; midveins brown abaxially and adaxially,
lateral veins not different from the lamina in color abaxially, yellow adaxially; glabrous

adaxially, abaxially glabrous except for scurfy gray-brown to brown trichomoidia and
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catenate hairs, these on and between the veins, also along the segment margins; sterile veins
simple or forked, fertile veins forked. Sori 1.2-1.6 mm diam., inframedial to subcostal
(triangle pattern), indusia absent, receptacles globose to ellipsoid, 0.4-0.5 mm diam.;
paraphyses numerous, hyaline, white, longer than sporangia (0.8-1.0 mm). Spores not

examined.

Distribution and habitat. — Moist tropical montane forests at 1350-1500 m on the

eastern Andean slopes of southern Colombia and northern Ecuador.

Additional specimen examined: COLOMBIA. Putumayo: Mocoa, Corregimiento
de San Antonio, Vereda Alto Campucana, finca La Mariposa, 1400 m, Mocoa Fernandéz et

al. 11120 (COL).

The pinnule shape and the petiole characters (i.e., scurf, scales) of Cyathea aemula
are similar to Cyathea divergens Kunze, which can be distinguished by the presence of
indusium (vs. C. aemula is exindusiate) and the short paraphyses (vs. long paraphyses).
Cyathea aemula has conspicuous prominent veins and a tendency towards leaf dimorphism,
which is characteristic of the genus Gymnopshaera but unusual in Cyathea.

The indument characteristics with the white, hairlike dissected squamules and the long
paraphyses is shared by C. gibbosa (Klotzsch) Domin from Venezuela, which has more
shortly stalked and generally narrower pinnules than C. aemula as well as concolorous shiny

auburn petiole scales.

Cyathea ars Lehnert, sp. nov. ined. Type: ECUADOR. Zamora-Chinchipe: Nangaritza,
Cordillera de Naguipa, Cerro Colorado, ridge 8 km SSE of Nambija, 20 km ESE of Zamora,
04°07°51”’S, 78°46°36”W, 2630 m, 20 Feb 2002, Coyle, Delinks & Neill 258 (holotype, UC;
isotype, MO).

(Fig. 9)

Cyathea ex grege C. platylepis (Hook.) Domin squamis valde bicoloribus atrobrunneis
vel castaneis cum marginibus albis latis praestans; a Cyathea heliophila R. M. Tryon et C.
vilhelmii Domin in squamis petiolorum valde bicoloribus (vs. squamis concoloribus), a C.

platylepe (Hook.) Domin et C. oxapampana Lehnert paraphysibus brevioribus differt.
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Etymology: The name refers to the artful pattern the scales create on trunks and
petioles; it also honors Alan R. Smith, American pteridologist, whose initials happen to form

the word. The name is a noun in apposition.

Trunks to 1.5 m tall, otherwise unknown, presumably without old petiole bases, with
dense cover of scales, and apices not hidden between petioles. Fronds to ca. 1 m long,
presumably arching. Petioles to 20 cm long, probably more, dull brown to orange-brown,
inermous, scurf white to tan, consisting of many tortuous white hairs to 2 mm, grading into
brown, subbullate squamules with few white, long, apical ciliae, persistent; pneumathodes
absent or not evident; persistently densely scaly throughout. Petiole scales to 9.0-16.0 x 4.0-
5.0 mm, lanceolate-ovate, shiny, strongly bicolorous, discordantly so in lower parts,
concordantly in upper parts of the petiole, dark castaneous with yellowish to cream-white
margins; differentiated margins to 1 mm wide, fragile, lacerate to erose, with cells strongly
exerted, without setae or ciliae. Laminae to ca. 80 x 100 cm, bipinnate-pinnatifid to tripinnate,
opaque, dark green adaxially, blackish when dried, pale grey-green abaxially, apices gradually
reduced. Rhachises inermous, with many spreading ovate scales similar to petiole scales but
with narrower margins; adaxially with many appressed, brown, pluricellular, uniseriate hairs
to 1.0(-1.5) mm long, abaxially glabrescent with white scurf like on the petioles, but with
more squamules, whitish to brown, with more white marginal ciliae than those on the petioles;
junctures of rhachises and costae not swollen, abaxially each with one planar, brown, elliptic
pneumathode to 2 x 1 mm. Pinnae to 45-50 cm long, stalked to 2.5 cm, inarticulate, patent to
ascending, basal pinnules only 1/2 the size of medial pinnae, weakly to strongly reflexed.
Costae inermous, to 1.5-2.0 mm wide, dull dark brown to carnose, short-hairy adaxially, hairs
to 1 mm long, pluricellular, tan to brown, antrorsely curved, abaxially glabrescent with scurf
and few dark-brown, flattish scales with undulate margins. Pinnules to 5.0-6.5 x 1.1-1.7 c¢m,
lanceolate to long-triangular, pinnatifid to pinnatisect, subsessile to stalked; stalks to 5 mm,
decurrently green-alate; 1.0-1.5 cm between the stalks; pinnule bases truncate to weakly
cordate at base, basal segments sometimes remote, not free, tips long-acute to attenuate;
costules dark brown to dark carnose, strongly prominent and ridged adaxially, with tan to
brown, antrorsely curved hairs to 1 mm long, abaxially weakly prominent, with tortuous hairs
to 2 mm long, tan to brown squamules with white marginal ciliae, and some ovate to almost
round, pseudopeltately attached, shiny brown scales to 4 x 3 mm; costules basally without

pneumathodes; segments to 9 x 3 mm, patent to weakly ascending, straight or distally falcate,
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the tips obtuse to rounded, segment margins crenulate to inciso-crenate, in proximal segments
usually basiscopically more strongly dissected, sinuses acute to obtuse, to 1 mm wide;
margins often still planar when dried; midveins adaxially ridged, lateral veins planar; veins
adaxially glabrous or with few erect, pluricellular, uniseriate hairs and ephemeral tortuous
hairs, none between the veins, abaxially with tortuous white hairs, midveins also with few
bullate brown squamules to 3 mm long with white apical ciliae; sterile veins forked or simple,
fertile veins forked. Sori to 1.0 mm diam., subcostal, in fork of vein; indusia hemitelioid, dark
brown, shiny, firm, ascending, with lacerate margins, reaching 1/3 to 1/2 around the
receptacles, covered entirely by intact sori; receptacles globose, 3-4 mm diam., paraphyses

thin, hyaline, tan, shorter than sporangia (0.2-0.3 mm). Spores not examined.

Cyathea ars is superficially similar to C. heliophila R. M Tryon, from which it differs
in distinctly bicolorous petiole scales (vs. mainly concolorous in C. heliophila) and many
concolorous brown, ovate to round scales on the leaf axes (vs. white to bicolorous, ovate-
lanceolate scales). Cyathea ars is characterized by tortuous white hairs and brown scales on
the leaf axes, which are also found in C. frigida (H. Karst.) Domin; that species is exindusiate
and has dark brown, only weakly bicolorous petiole scales (vs. hemitelioid indusiate and
strongly bicolorous petiole scales with white margins in C. ars).

There are several specimens of putative hybrids between C. heliophila and C. frigida,
all of them from trunkless plants. The main indicator for hybrid origin is, apart from
intermediate morphology, the irregularly developed sporangia. The single collection of C. ars
has immature sporangia, so an investigation of aborted or malformed spores as indicator of
hybrid origin is not possible. Still, it is highly likely that this species and C. oxapampana
Lehnert represent recurring hybrids with different parental character recombinations. Until
their status is cleared, they should be recognized as separate species, which will help further

studies.

Cyathea chontilla Lehnert, sp. nov. ined. Type: PERU. Cajamarca: San Ignacio, Hurango,
localidad Romerillo, Cordillera entre Romerillo y Nuevo Mundo, 05°14°S, 78°46"W, 2300 m,
29 Jul 1992, Campos et al. 4294 (holotype, UC; isotype, MO). Fig. 10.
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Cyathea pygmaea squamis anguste lanceolatis cupreis, laminis triangularibus
gradatim reductis, rachidibus sparse vel abundante squamatis, indusiisque sphaeropteroideis.
A C. patente H. Karst. statura minore, a C. sylvatica Lehnert laminis subcoriaceis (vs.

herbaceis), squamis petiolorum majoribus (usque 10.0 x 2.5 mm vs. 12.0-20.0 x 2.0-3.5 mm)

differt.

Etymology: The name is a diminuitive of ,,chonta,* a vernacular name for tree ferns in

northern Peru, referring to the small size of the plant.

Trunks absent, rhizomes short-ascending; apices hidden in fascicles of petioles;
adventitious buds lacking. Fronds 45-110 cm long, erect. Petioles 15-36 cm long, dark-brown
to blackish, weakly shiny, inermous; scurf brown, dense, consisting of variously sized, erect
to appressed, ovate to lanceolate squamules with fimbriate margins and brown tortuous hairs
to 1 mm long; without pneumathodes; densely scaly proximally, moderately to sparsely so in
distal parts. Petiole scales to 12.0-20.0 x 2.0-3.5 mm, narrowly lanceolate, shiny, concolorous
or weakly bicolorous, deep brown with margins yellowish to cream white, the tips elongate,
undulate, not twisted, differentiated margins narrow with cells strongly exerted, shortly
dentate, without setae or ciliae. Laminae to 30-85 x 25-35 cm, bipinnate to bipinnate-
pinnatifid, long-triangular to lanceolate, coriaceous, dark green adaxially, black when dried,
grey-green abaxially, apices gradually reduced, tapering. Rhachises inermous, dark brown to
castaneous, densely hairy on both sides with brown, twisted, pluricellular hairs to 1.0 mm
long, also with scattered, lanceolate to linear scales to 4 mm long. Pinnae to 17 cm long,
weakly ascending, stalked to 5 mm, mostly alternate, fully pinnate only in proximal halves,
narrowly green alate distally; basal pinnae about the size of the medial pinnae, not reflexed,
sometimes opposite. Costae dark-brown to castaneous, inermous, adaxially densely hairy with
whitish to tan, antrorsely curved, pluricellular, uniseriate hairs to 1.0 mm long, abaxially
glabrescent with sparser twisted hairs and few concolorous brown, lanceolate scales with
whitish shortly fimbriate margins, most frequently in the axils; junctures of rhachises and
costules not swollen, each abaxially with a circular, prominent pneumathode to 1 mm diam.,
dark gray to black in dried specimens. Pinnules/segments to 20.0-40.0 x (6.0-)8.0-14.0 mm,
oblong to oblanceolate, sessile, ca. 0.7 cm between the midveins, cuneate to weakly cordate at
base, tips obtuse to rounded, patent, weakly ascending, straight to distally falcate, margins
shallowly to deeply crenate with entire lobes, often revolute when dried; segments with few

whitish to tan, erect hairs 0.5-0.8(-1.0) mm long on the veins abaxially, restricted to the
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midveins/costules adaxially, none between the veins; with few to many dark-brown scales on
the midveins/costules abaxially, ovate-lanceolate, flat or bullate, to 2.0 x 0.8 mm with weakly
dentate-lacerate margins; veins weakly protruding abaxially, planar or sunken adaxially,
sterile veins forked or simple, fertile veins forked. Sori to 1.0-1.2 mm diam., subcostal to
inframedial, on the back of vein; indusia sphaeropteroid, with prominent umbo, shiny dark
brown, translucent; receptacles globose, 0.3-0.4 mm diam, paraphyses thin, hyaline, tan to

brown, as long as sporangia (0.4 mm). Spores not examined.

Distribution and habitat. — Known only from Peru, growing in ridge-top vegetation
at 2300-2850 m.

Additional specimen examined. PERU. Pasco: Prov. Oxapampa, Dist. Oxapampa,
Chacos (antena telefonica), 10°37’S, 75°17’S, 2850 m, 21 Sep 2003, Rojas R. et al. 1487
(MO, UQC).

Cyathea chontilla is superficially similar to C. polliculi Lehnert but can be
distinguished by the more strongly dissected pinnules (vs. entire in C. polliculi), the more
concolorous petiole scales, and the firm sphaeropteroid indusia (vs. hemitelioid). Cyathea
chontilla probably belongs to the C. patens group, which is characterized by fimbriate laminar
scales and scurf of tortuous hairs. This group of sphaeropteroid-indusiate tree ferns is typical
of the upper mountain rain forests from Costa Rica through the Andes, and constitutes several
small species like C. parvifolia Sodiro (syn. C. brevistipes R. C. Moran). The latter species
can be distinguished from C. chontilla by longer petiole scales, stronger dissected pinnules,
and the regular presence of aphlebioid pinnae at the petiole bases. Cyathea sylvatica Lehnert
is another diminuitive species from this group, which can be distinguished from C. chontilla
by less indument abaxially on the laminae and smaller, concolorous petiole scales. Cyathea
chontilla has also more hairs abaxially on the veins than adaxially (vice versa in C. sylvestris)

and fringed margins on the laminar squamules (vs. margins mostly entire).

Cyathea convergens Lehnert, sp. nov. ined. Type: VENEZUELA. Amazonas: Prov.
Atabapo, slope of Cerro de Marahuaca, Rio Yameduaka Arriba, 03°38'N, 65°28'W, 1225 m,
21 Feb 1985, Liesner 17814 (holotype, UC; isotype, MO).

(Fig. 11)
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A Cyathea divergente Kunze var. divergente pubescentia breve Ilaminarum
squamellisque petiolorum brunneis bicoloratis cum marginibus pallidioribus dentibus
obfuscatis instructis (vs. pubescentia carens squamellisque petiolorum albidis, dentibus

carens vel sparse nigrescentibus instructis) differt.

Etymology: The epithet alludes to the similarity with Cyathea divergens Kunze.

Trunks to 0.5-2.0 m tall, to 5 cm diam., with old petiole bases, presumably without
them if larger; upper parts invested in concolorous dark brown scales, similar to petiole
scales; trunk apices hidden in fascicles of the youngest petioles; adventitious buds lacking.
Petioles 30-55 cm long, sparsely muricate, dark brown to atropurpureus, basally often black;
without adventitious (aphlebioid) pinnae at the petiole bases; petiole scurf well developed,
whitish to pale brown, consisting of multiple types of squamules; squamules mainly erect to
appressed, ovate, 0.5-1.0 mm long, with brown to tan center, whitish to yellowish margins,
and irregularly set, small pale brown marginal teeth. Petiole scales ovate-lanceolate to
lanceolate, 12-20(-25) x 3-4 mm, their tips straight, concordantly bicolorous or nearly
concolorous, brown to dark brown center sharply set against the white to yellowish margins,
usually shiny. Fronds to 150-200 cm long, arching. Laminae to 150 x 50-150 c¢m, bipinnate-
pinnatifid, chartaceous, apices gradually reduced; dark green adaxially, usually blackish when
dried, pale olive green abaxially. Pinnae to 30-75 cm long, ca. 12-15(-20) pairs per frond,
stalked (1.5-)1.7-4.0(-5.0) cm, distally narrowly green alate, the distal segments decurrently
adnate. Leaf axes brown to dark brown, hairy only adaxially on costules and distal parts of
costae and rhachises, hairs 0.5-1.0 mm long, whitish to tan, without hairs abaxially, but with
tan to brown scurf consisting of small squamules 0.2-1.0 mm long, like those of the petiole,
usually strongly dissected to fimbriate, persisting in junctures of costae with costules and
rhachises; costae smooth, rarely more than 2-3 mm wide. Pinnules (6.0-)9.0-11.5 x (1.2-)2.0-
2.7 cm, largest stalked to 2-6 mm, alternate, 0.5-2.0 cm between the stalks, lanceolate to
oblong, truncate to weakly cordate at bases, tapering from above the middle (rarely in large
pinnules from the base) to short attenuate tips, the segments patent to weakly falcate with
finely crenate margins and rounded to obtuse tips; basal segments alternately placed,
sometimes remote from each other, sinuses narrow to wide (0.2-2.0 mm), rectangular to acute;
sterile segments usually broader than fertile ones. Veins adaxially glabrous, abaxially glabrous
or with few white, erect, multicellular, uniseriate hairs to 0.5 mm long mostly on the veins,

some also between them; with small flattish, brown, ovate squamules with elongated tips and
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finely dissected dark brown squamules, sometimes single subbullate brown squamules distally
on the midribs of segments; sterile veins forked or simple, fertile veins forked. Sori 1.0(-1.5)
mm diam., costal to subcostal, indusium sphaeropteroid, with umbo, tan, translucent, fragile,

persisting as a cup; paraphyses as long as or shorter than sporangia. Spores not examined.

Distribution and habitat. — In the southern tepuis of Venezuela, Edo. Amazonas, in
cloud forests, gallery forests, and bromeliad thickets at 1225-2560 m; to be expected in N
Brazil (Neblina range).

Additional specimens examined: VENEZUELA. Amazonas: Dpto. Atabapo, Cerro
Marahuaca, 03°40°30”N, 65°26"20”W, 2560 m, 10-12 Oct 1983, Steyermark 12940 (MO,
UC); Dpto. Rio Negro, Camp VII, Cerro de la Neblina, 5.1 mi NE Pico Phelps (= Neblina)
(21.5 km E Neblina Base Camp), up new trail from heliport (1850 m) to steep, E facing
escarpment of W wall of valley, 00°50°40”N, 65°58°10”W, 1875 m, 02 Feb 1985, Beitel
85122 (NY, UC).

Cyathea convergens has been determined as C. divergens var. divergens in the past but
can be easily distinguished from that species by the tan (whitish in general aspect) scurf
consisting of ovate squamules with lacerate margins 0.5-1.0 mm long (vs. white scurf with
larger lanceolate squamules 0.5-2.0 mm long in C. divergens) and the narrower petiole scale
margins; it also has some hairs to 0.5 mm on and between the veins, a characteristic that C.
divergens lacks. Two varieties of C. divergens occur together with C. convergens on the
slopes of the Venezuelan tepuis, var. divergens and var. sipaliwini. The var. divergens is quite
distinct with purely white scurf squamules that lack blackish marginal teeth; it is wide spread
in the Andes and Central America and has been found on the slopes of the Neblina massif, but
is otherwise absent in the Guayana Highland. The var. sipaliwini has whitish to partially tan
or light brown scurf squamules, coming close to the condition in C. convergens, but the latter
has usually darker petiole scales with narrower margins than C. divergens var. sipaliwini.
Cyathea convergens also has smaller and thinner trunks than C. divergens (5 cm vs. 12 cm
diam.), which apparently includes a sheath of persistent petiole bases (vs. old petioles soon
shed in C. divergens).

Cyathea meridensis is very similar to C. convergens in the generally dark brown coloration of
axes and scales, the short-stalked pinnules, and the thin trunks. Both can be distinguished by

the color of scurf (whitish to tan in C. convergens vs. dark brown to castaneous in C.
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meridensis) and petiole scales (bicolorous dark brown to castaneous with whitish margins and
brown teeth vs. bicolorous to concolorus castaneous to blackish with brown to orangish
margins without differently colored teeth). Both species may have inconspicuous short
uniseriate hairs abaxially on the veins, but these are appressed in C. meridensis and erect in C.
convergens. Cyathea convergens may represent a hybrid between C. divergens var. sipaliwini

and C. meridensis.

Cyathea diabolica Lehnert, sp. nov. ined. Type: ECUADOR. Zamora-Chinchipe: new road
Loja-Zamora, trail to Podocarpus patch at Quebrada del Diablo, 2000-2400 m, 01 May 1987,
van der Werff & W. Palacios 9252 (holotype, UC; isotype, MO).

(Fig. 12)

Cyathea ex grege C. venezuelensis A. R. Sm. pinnulis oblongis basim cordatis
petiolulatis;, a C. sagittifolia (Hook.) Domin et C. barringtonii A. R. Sm. ex Lellinger
paraphysibus longioribus, a C. ulei (H. Christ) Domin pinnulis minoribus (usque 3.8 cm vs.

10.5 cm longis) differt.

Etymology: The name refers to the type locality “Quebrada del Diablo”.

Trunks to 3 m tall, slender, otherwise unknown. Petioles to 20 cm long, inermous or
verrucate, dark castaneous; lenticels not observed in dried material; without adventitious
(aphlebioid) pinnae at the petiole bases; petiole scurf ephemeral, consisting of brown to
reddish trichomidia and branched multicellular hairs 0.2-0.4 mm long. Petiole scales
lanceolate, 5.0-6.0 x 1.5(-2.0) mm, their tips straight, shiny auburn to dark reddish brown,
concolorous or with narrow paler to golden brown margins; colors transient, not sharply
contrasted. Fronds to 110 cm long, presumably straight and ascending. Laminae to 80 x 45
cm, lanceolate, bipinnate to bipinnate-pinnatifid, chartaceous, apices abruptly to gradually
reduced, i.e., a conform apical pinna is followed by two to three transitional pinnae; dark
green adaxially, black when dried, dark olive-green abaxially. Pinnae to 25 cm long, ca. 10
pairs per frond, basal pairs not greatly reduced (ca. 1/3 the size of medial pinnae), long stalked
to 1.0-1.5 cm, distally not or very narrowly green-alate, the distal segments free. Leaf axes
(i.e., rhachises, costae, and costules) brown to pale castaneous adaxially and abaxially;

completely glabrous abaxially except for some remnants of scurf; hairy adaxially on costules,
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costae and rhachises, hairs 1.0-1.5 mm long, brown atropurpureous; costae inermous, 1.5-2.0
mm wide; insertions of costae into rhachises swollen, each with one brown pneumathode,
elliptic to 1 mm long, and a black lunular spot to 3 x 1 mm. Pinnules 2.8-3.4 x 0.5-0.8 cm, the
largest ones short-stalked to 1.0-2.0 mm, alternate, ca. 1 cm between the stalks; the stalks
articulate, with a dark ring basally, each with an inconspicuous, elliptic pneumathode 1.0 mm
long at their base; pinnules linear-oblong, pinnatifid, lobed less than halfway to the costules,
sometimes with revolute margins, with truncate to cordate bases, tapering from beyond the
middle to acute tips; basal segments/lobes opposite, the lowest pair as small auricles, not
covering the costae; costules abaxially with reddish brown, flat lanceolate squamules to 2 mm
long. Veins dark brown and weakly prominent adaxially and abaxially; glabrous adaxially,
abaxially with appressed, tan to reddish brown trichomidia and branched pluricellular hairs;
sterile veins simple, fertile veins forked. Sori 1.0-1.2 mm diam., medial, sitting on the back of
lateral veins, either in or below vein’s fork; receptacles globose, 0.2-0.3 mm diam., without
subtending squamules, indusia absent; paraphyses as long as or a bit longer than sporangia

(0.5-0.6 mm). Spores not examined.

Distribution and habitat. — Known only from the type locality in southern Ecuador;

growing in the shade in montane rainforests at 2000-2400 m.

The overall dark aspect of the type specimen may be due to alcohol conservation,
although it is not explicitly labelled as conserved-in-alcohol. Another remarkable thing is that
the fronds are fertile from base to tip, indicating good growth conditions. Maybe this species
has considerably wider pinnules in shaded, sterile plants. Similar trends are observed in the
related C. barringtonii and C. sagittifolia. The latter species, which have generally the same
pinnule outline, have much shorter paraphyses than C. diabolica. None of the habitally similar
species occur in the known range of C. diabolica; using existing keys, the species will come
out as C. ulei. That species is generally larger and has much longer and wider pinnules than C.

diabolica (to 10.5 x 2.4 cm vs. 3.8 x 0.8 cm).

Cyathea guentheriana Lehnert, sp. nov. ined. Type: ECUADOR. Napo: Quijos Cantén,
Reserva Ecoldgica Antisana, Rio Aliso, 8 km SW of Cosanga, 00°35°S, 77°57"W, 2530 m, 12
Nov 1998, Vargas H. et al. 2949 (holotype, UC; isotype, MO).

(Fig. 13)
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Cyathea incertae affintitatis dissectione laminarum simile Cyathea xenoxyla Lehnert,
sed ab ea soris majoribus (1.0-1.2 mm vs. 0.8-1.0 mm in C. xenoxyla), squamis
persistentioribus nigribus (vs. squamis brunneis deciduis), petiolis purpureis parce nitentibus

(vs. petiolis viridis vel stramineis usque brunneis opacis) differt.

Etymology: Named after Rebecca Guenther, UC Berkeley, in acknowledgement of her

support of tree fern studies.

Trunks to 2-6 m tall, to 12 diam., otherwise unknown; presumably adventitious buds
lacking. Frond dimensions unknown (here estimated to be to 200 cm long, erect and stiffly
planar). Petioles 35 cm or more long, weakly to strongly spiny, with spines to 3-5 mm long,
dark brown to atropurpureous, weakly shiny; without adventitious (aphlebioid) pinnae at the
petiole bases; with a discontinuous row of narrowly elliptic lenticels to 9 x 1-2 mm, dark
orange-brown in dried material; petiole scurf dense, long lasting, concolorous whitish to tan
or pale brown, consisting of small, erect to appressed, ovate to round squamules 0.2-0.5(-1.0)
mm long, with strongly crested to fimbriate margins, without dark marginal teeth, only
abraded in inermous petiole parts. Petiole scales lanceolate, 20.0-32.0 x (3.0-)4.5-5.5 mm,
their tips straight to falcate, undulate, concordantly bicolorous, the bases cordate,
pseudopeltately attached, the black (deeply atropurpureous in backlight) center sharply set
against the golden brown margins, very shiny. Laminae to ca. 150 x 100 cm, bipinnate-
pinnatifid, firm herbaceous, widest at the middle, apices gradually reduced; dark green
adaxially, blackish to plumbeous when dried, dull grayish green abaxially. Rhachises dark
purpureous to brown, usually darker adaxially, glabrous or weakly hairy in distal parts;
sometimes with remnants of tan to brown scurf, especially in the axils to the costae, consisting
of squamules similar to those on the petiole. Pinnae to 55 cm long, presumably 12-15 pairs
per frond, inarticulate, ascending, sessile or short stalked to 0.5 cm, distally not green alate,
the distal segments simply adnate. Costae dark stramineous to purpureous, adaxially often
darker, adaxially densely hairy, hairs 0.5-1.0 mm long, tan to brown, antrorsely curved to
appressed; abaxially glabrous, inermous to muricate, 3-4 mm wide; junctures of costae and
rhachises abaxially weakly swollen, each with a planar pneumathode to 4 x 1-2 mm, brown,
inconspicious. Pinnules to 8.0-9.5 x 1.7-2.0 cm, largest ones sessile to stalked to 1.0 mm,
alternate, inarticulate, 2.0-2.2 cm between the stalks, linear-oblong, cuneate to rounded at

bases, tapering from beyond the middle to attenuate tips with serrate to crenulate margins;
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costules dark stramineous to dark-brown, adaxially moderately hairy with appressed tan to
brown hairs to 0.5-1.0 mm long, abaxially glabrous, rarely with remnants of whitish to tan
scurf or with some single erect white hairs to 1 mm long in distal parts; costules basally
without pneumathode; segments ascending, distally straight to weakly falcate, tips rounded to
obtuse, margins deeply crenate-dentate; basal segments alternate, not remote from each other,
or if so then connected by laminar tissue, sinuses 1-2 mm wide, obtuse; sterile and fertile
pinnules not different. Veins glabrous adaxially except for some white to tan, erect
pluricellular hairs to 1 mm long on the midveins; abaxially glabrous except for single hairs to
I mm long sometimes on the midveins; sterile veins forked or simple, fertile veins forked.
Sori 1.0-1.2 mm diam., costal, indusia subsphaeropteroid to sphaeropteroid, without umbo,
tan, translucent, fragmenting to a shallow cup or disc; receptacles globose, 0.3-0.5 mm diam,
paraphyses many, hyaline, tan, shorter than sporangia (0.3-0.4 mm). Spores tetrahedral-
globose, pale yellow, hyaline.

Distribution and habitat. — Known only from eastern Ecuador, Prov. Napo, growing

at 2000-2530 m in perhumid montane rainforest.

Selected specimens examined. ECUADOR. Napo: Quijos Canton, Reserva
Ecologica Antisana, Cordillera de Guacamayos, proposed ARCO oil pipeline route, 00°38"N,
77°51"W, 2000 m, 1 Oct 1997, Neill et al. 10790 (MO, UC); Tena Canton, P.N. Llanganates,
trail Salcedo-Tena, Km 74, shore of Rio Mulatos, 01°01°S, 78°12"W, 2020 m, 10 Sep 1998,
Vargas H. et al. 2179 (MO, UC)

Cyathea guentheriana resembles in the dark coloration other species of Cyathea with
sphaeropteroid indusia, like the common C. squamipes H. Karst. and C. meridensis H. Karst.
These differ from C. guentheriana in the shape of the pinnules and segment margins: In C.
squamipes and C. meridensis, they are lanceolate to long-triangular with truncate to weakly
cordate bases and crenulate margins; they are linear-oblong with cuenate to rounded bases and
deeply crenate inciso-serrate margins in C. guentheriana. The pinnae and pinnules of C.
guentheriana are usually sessile or very short-stalked; in C. squamipes, the largest pinnules
may be stalked to 5 mm, in C. meridensis even more than 1 cm. The whole fronds of C.
guentheriana seem to be planar and held stiffly erect due to the stout leaf axes, with markedly
straight, ascending costae. In C. squamipes and C. meridensis, the fronds are arching to

drooping with mostly patent pinnae.
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No field observations of the habit of C. guentheriana are available; the similarity with
C. xenxoyla in characters of the frond suggests that it may share the distinct trunk morphology
of that species. The petioles, however, have relatively large insertions and a characteristic
bend near the bases, which is typical of species that form a tight fascicle of petioles around the
trunk apex, hiding and protecting the young crosiers. In C. xenoxyla, the insertions are small
and the bases are straight because the petioles do not form a fascicle but go off directly from
the trunk, giving full sight to the young crosiers on the hemispherically shaped trunk apex.

Regarding the fronds, C. guentheriana is best described as C. xenoxyla dyed in a
darker hue. The petiole scales are very shiny, almost concolorous black (vs. weakly shiny
dark brown to castaneous with usually paler margins in C. xenoxyla) and the leaf axes are
dark brown to purpureous and weakly shiny (vs. green in fresh material, stramineous to brown
dried material).

Despite the clear bipolar connection of C. guentheriana with the habit of one species
and the coloration of the other, there are no indications of a hybrid origin of this species.
Sporangia and spores are well formed and of equal size, indicating a regular development

involving matching chromosome pairs.

Cyathea nephele Lehnert, sp. nov. ined. Type: PERU. Pasco: Prov. Oxapampa, Distrito
Huancabamba, Parque Nacional Yanachaga-Chemillén, 10°22°S, 75°28°W, 3110 m, 05 Dec
2003, Monteagudo A et al. 6430 (holotype, UC; isotype, MO).

(Fig. 14)

A Cyathea frigida (H. Karst.) Domin squamis petiolorum longioribus lanceolatis
brunneis pallidioribus sive concoloribus (vs. squamis ovato-leanceolatis atro-brunneis usque
castaneis cum marginibus pallidis vel albidis), a C. patente H. Karst. absentia indusiis (vs.

indusiis sphaeropteroideis) differt.

Eytmology: Named after the Greek goddess of the clouds (Greek, nephos = cloud) in

reference to the cloud forests this species inhabits.

Trunks to 6-8 m tall, 8-10 cm diam., otherwise unknown, presumably without old
petiole bases; apices hidden in fascicles of petioles; adventitious buds lacking. Fronds to 2-4

m long, presumably arching. Petioles to 40 cm long, probably longer, dull brown to orange-
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brown, basally blackish, aculeate to muricate, spines with scales on their tips in young
petioles; scurf white to tan, flakey, consisting of spaced, appressed, round squamules to 0.5
mm diam. with tortuous marginal ciliae, persistent; with long elliptic brown pneumathodes to
18 x 1 mm on the sides basally. Petiole scales to 25.0-35.0(-40.0) x 2.5-4.0(-5.0) mm, long-
lanceolate, shiny, plain deep brown, concolorous or concordantly bicolorous, with margins
paler brown, sometimes yellowish or cream white; scales persistent only on the sides of the
petioles. Laminae to 160 x 70-80, bipinnate-pinnatifid, green to dark green adaxially, often
blackish when dried, pale grey-green abaxially, apices gradually reduced. Rhachises inermous
or weakly muricate basally, dark yellowish brown to orange-brown, adaxially with whitish to
yellowish, antrorsely curved hairs to 0.8 mm long, abaxially glabrous or glabrescent with
white to tan squamellae like in the petiole scurf. Pinnae to 45 cm long, patent to ascending,
basal pinnules only half the size of the medial pinnae, weakly to strongly reflexed. Costae and
costules tan, stramineous or dull orange-brown, inermous, short-hairy adaxially, hairs to 1
mm, white, antrorsely curved; abaxially glabrescent with white to tan arachnoid scurf and few
bright orange-brown flattish scales with undulated, fimbriate margins, most frequently in the
axils. Pinnules to 5.0-6.5 x 1.1-1.7 cm, linear-oblong to lanceolate, sessile to subsessile
(stalked to 1 mm), 1.0-1.5 cm between the stalks, truncate to weakly cuneate, rarely weakly
cordate at base, tips long-acute to attenuate, pinnatifid to pinnatisect, basal segments
sometimes remote but not free; segments to 11 x 3 mm, weakly ascending, falcate, the tips
obtuse to rounded, segment margins crenulate to crenate, often remaining planar when dried;
segments with few to many whitish to tan, erect hairs 0.5-0.8(-1.0) mm long on and between
the veins abaxially; veins adaxially glabrous or with few short hairs, none between the veins;
with relatively few to many small scales abaxially, ranging from broadly ovate, flat ones (to
3.0 x 2.5 mm) to bullate ones with broadly flaring or twisted, elongated tips (to 2.5 x 1.0 mm),
tan to orange-brown, often with the thin margins paler brown to whitish, fimbriate to lacerate
with considerably long processes; sterile veins forked or simple, fertile veins forked. Sori to
1.0 mm diam., subcostal, in forks of veins; indusia absent; receptacles globose to ellipsoid, 3-
4 mm diam, paraphyses thin, hyaline, white to tan, as long as or shorter than sporangia (0.3-

0.4 mm). Spores not examined.
Distribution and habitat. — Frequent in central Peru, Dept. Pasco, rare in the north,

Prov. Amazonas and San Martin, in upper montane forest and ridge top dwarf forests at 2800-

3400 m.
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Selected specimens examined. PERU. Amazonas: Prov. Chachapoyas, Distrito
Leymebamba, road to Celendin, between Ishpingo and Pomacocha, 2800-3000 m, 20 Aug
1998, Quipuscoa et al. 1390 (UC). Pasco: Prov. Oxapampa, Dist. Huancabamba, sector Santa
Barbara-Milpo, 10°22°58"S, 75°37°23"W, 2900 m, 01 Feb 2005, Mellado L. F. et al. 2779
(UC, MO); P.N. Yanachaga-Chemillén, 10°22°S, 75°28°'W, 3110 m, 05 Dec 2003,
Monteagudo et al. 6430 (UC). San Martin: Prov. Mariscal Caceres, Rio Abiseo National
Park, 3000-3100 m, 13 Jul 1988, Leon B. 2141 (UC, USM)

Most specimens of Cyathea nephele were previously mistaken for C. frigida (H.
Karst.) Domin, but both species are supposedly not closely related. The most striking
difference is the overall appearance of the specimens, which is summed up from relatively
minor differences. The petiole scales of C. nephele are narrower and paler in color than in C.
frigida (concolorous brown or bicolorous with paler brown to whitish margins vs. dark brown
to castancous with white margins); the paraphyses in C. nephele are not longer than the
sporangia while they may be much longer than the sporangia in C. frigida; the segments of C.
frigida are gibbose with revolute margins whereas they are flat in C. nephele, which makes
the crenulate margins of the latter species more notable in dried specimens. Cyathea frigida is
very variable in the frond size, with smaller fronds having stiffly straight pinnae while they
are characteristically curved and flexuous in larger plants. In C. nephele, the pinnae have
always straight, distally weakly curved costae. Furthermore, the fronds of C. frigida often
have few long persisting ovate scales with weakly dentate margins, remaining from the
crozier stage on rhachises and costae; if larger scales are present in C. nephele, they vary from
ovate to long lanceolate or linear and have fimbriate and ciliate margins. Generally, C.
nephele matches C. patens H. Karst. and allies in the fine indument of tortuous hairs and
ciliate squamules on axes and laminae; also the petiole scales clearly align it to C. patens,

which is easily distinguished by sphaeropteroid indusia (vs. lack of indusia in C. nephele).

Cyathea oxapampana Lehnert, sp. nov. ined. Type: PERU. Pasco: Prov. Oxapampa, near
antenna past Chacos, 10°38’S, 75°15'W, 2450 m, 19 Jul 2003, van der Werff et al. 18647
(holotype, UC; isotype, MO). Fig. 15.
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A Cyathea heliophila R. M. Tryon et C. vilhelmii Domin in statura minore (truncum
deficiens vs. trunco usque 7 m alto) paraphysibusque longioribus, a C. platylepe (Hook.)

Domin squamis petiolorum bicoloribus (vs. squamis concoloribus) differt.

Etymology: Named after the type locality, the Prov. Oxapampa, Peru.

Trunkless; rhizome apices hidden in fascicles of petioles; adventitious buds
presumably lacking. Fronds to 3 m long, pendent from banks or trailing over adjacent
vegetation. Petioles to 70-150 cm long, probably longer, shiny, castaneous to atropurpureous,
basally blackish, inermous, with dense, matted, white scurf consisting of appressed, strongly
dissected squamules and tortuous marginal hairs, often abraded in older material; without
pneumathodes, only scatteredly scaly in lower half. Petiole scales to 11.0-15.0 x 3.5-4.0(-5.0)
mm, lanceolate, discordantly bicolorous, brown to dark brown or blackish with white
margins; differentiated margins to 0.6 mm wide, cell rows strongly exerted, without ciliae or
setae. Laminae to 150 x 60-70, long-triangular to lanceolate, bipinnate-pinnatifid to partly
trinpinnate, green to dark green adaxially, often becoming blackish when dried, pale grey-
green abaxially, apices gradually reduced. Rhachises inermous, dark castaneous to
atropurpureous, densely pubescent with whitish to tan, cobwebby hairs to 2.0 mm long,
abaxially often glabrescent. Pinnae to 35 cm long, patent, alternate to subopposite, stalked to
2.5-3.0 cm, distally green alate, the distal segments before the pinnatifid apical section simply
adnate; basal pinnules of the size of the medial pinnae, weakly reflexed. Costae and costules
dark castaneous to atroprurpureous, inermous, to 2.0 mm wide, adaxially with tan to brown,
antrorsely curved, pluricellular, uniseriate hairs to 1.5 mm long, abaxially glabrescent with
white to tan scurf and few bright orange-brown flattish scales with undulated, fimbriate
margins, most frequently in the axils. Pinnules to 5.5-6.5 x 1.5-2.2 c¢m, long triangular to
lanceolate, stalked to 4 mm, 1.5-2.0 cm between the stalks, bases truncate to weakly cordate,
tips long-acute to attenuate, pinnatifid to pinnatisect, basal segments sometimes remote,
connected by thin strands of laminar tissue; segments to 9.0-12.0 x 2.5-5.0 mm, weakly
ascending, straight, the sinuses acute to obtuse, to 1.0 (-2.0) mm wide, the tips obtuse to
rounded, segment margins crenulate to inciso-dentate, the basiscopical margins of the lowest
segments often stronger incised; costules planar to weakly protruding abaxially, ridged
adaxially, yellowish to dark carnose, with many curved brown hairs to 1.2 mm long adaxially,
glabrous abaxially, with broadly ovate, flat squamules to 3.0 x 2.5 mm, and bullate squamules

to 2.5 x 1.0 mm, with fimbrate tips, tan to orange-brown, often with the thin margins paler
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brown to whitish, fimbriate to lacerate with long processes; segments with few to many
deciduous, whitish, contorted, catenate hairs to 2.0 mm long, mainly abaxially and along the
margins; veins planar to weakly immersed, yellowish to carnose, adaxially with few brown,
erect hairs to 1.2 mm long, not between the veins; abaxially glabrous or with few trichomidia;
sterile veins forked or simple, fertile veins forked. Sori to 1.2 mm diam., subcostal to costal,
in fork of veins, yellowish brown to dark orange brown at maturity; indusia hemitelioid,
small, appressed, tan to opaque brown, with entire margins or with one or two marginal ciliae,
fragile and evanescent; receptacles globose, 0.4-0.5 mm diam, paraphyses thin, hyaline, white

to tan, longer than sporangia (0.4-0.5 mm). Spores tetrahedral-globose, dark orange-brown.

Distribution and habitat. — In open forests and pajonal-vegetation in central Peru at
2450-2800 m.

Additional specimens examined. PERU. Pasco: Prov. Oxapampa, San Gotardo, 36
km W of Oxapampa, 10°37’S, 75°09°W, 2710-2800 m 26 Jan 1984, Smith D. N. & Canne,
5902 (MO, UC); Dist. Oxapampa, sector Chacos, 10°37°25"S, 75°17°43"W, 2750 m, 03 Feb
2004, Mellado et al. 1664 (MO, UC); Dist. Huancabamba, sector Quebrada Yanachaga (P. N.
Yanachaga-Chemillén), 10°22°46"S, 75°27°43"W, 2910 m, 14 Feb 2004, Mellado &
Monteagudo 464 (MO, UC).

Cyathea oxapampana is very similar to C. heliophila R. M. Tryon regarding the overall
appearance of the fronds; it can be distinguished by the lack of a trunk (vs. C. heliophila
ususally with trunks to 7 m tall), bicolorous brown-white petiole scales (vs. predominantly
concolorous whitish), the contorted hairs on the laminae (vs. contorted hairs absent), and the
long paraphyses (vs. paraphyses as long as sporangia or shorter than those). The indusia of C.
oxapampana are very thin, appressed to the lamina, and often caduceous, which may lead to
the assumption that the species is exindusiate. Cyathea heliophila has always clearly
recognizable, persistent indusia. The irregular shape and evanescence of the indusia of C.
oxapampana may be indicators of a hybrid origin of this species, with the sympatric C.
heliophila and C. frigida (H. Karst.) Domin as putative parents. Traits of C. frigida would be
the long paraphyses, the brown color in the petiole scales, and the tendency to form real

trunks only rarely. A similar parentage is hypothesized for C. ars Lehnert.
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Cyathea polliculi Lehnert, sp. nov. ined. Type: ECUADOR. Zamora-Chinchipe: El Pangui,
Cordillera del Condor, 2 km S of Condor Mirador Military post (observatorio #1), deep gorge
of Rio Tumdayme, 03°37°26"S, 78°23°35"W, 2010 m, 16 Dec 2000, Pabon G. et al. 359
(holotype, UC; isotype, MO). Fig. 16.

Cyathea pygmaea squamis anguste lanceolatis brunneis bicoloribus cum margine
albidis, laminis bipinnatis lanceolatis, indusiisque hemitelioideis. A C. bipinnata (R. M.
Tryon) R. C. Moran statura minore squamisque petiolorum atrocioribus (bicoloribus
brunneis cum marginibus albicantibus vs. squamis usque concoloribus albidis in C.

bipinnata), apicibus laminarum gradatim reductis (vs. abrupte reductis) differt.

Etymology: Refers to the relatively small stature of the species, which is a “Tom

Thumb* in its genus (Latin polliculus = small thumb or finger).

Trunks absent; apices hidden in fascicles of petioles; adventitious buds lacking. Fronds
to 0.7 m long, erect. Petioles to 20 cm long, dull dark-brown to blackish, opaque, sparsely
muricate; scurf absent; with elliptic, brown pneumathodes to 5 x 1 mm on the sides basally;
scaly only in lower third. Petiole scales to 10.0 x 2.5-3.5 mm, lanceolate, weakly shiny,
discordantly bicolorous, deep brown with margins yellowish to cream white; scales persistent
only on the sides of the petioles. Laminae to 50 x 20, pinnate-pinnatifid to bipinnate, long
triangular to lanceolate, dark green adaxially, black when dried, gray-green abaxially, apices
gradually reduced, long-tapering. Rhachises inermous or sparsely verrucate, dark purpureous
to castaneous, with whitish to tan, antrorsely curved or appressed, uniseriate hairs, adaxially
to 1.5 mm long, abaxially 0.5-0.8(-1.0) mm long. Pinnae to 12 cm long, weakly ascending,
fully pinnate only in proximal third, narrowly green alate throughot; basal pinnae about the
size of the medial pinnae, not reflexed. Costae dark purpureous to castaneous, inermous,
adaxially densely pubescent with whitish to tan, antrorsely curved, uniseriate hairs to 1.0-1.5
mm long, abaxially glabrescent with shorter hairs and few brown flattish scales with whitish,
shortly fimbriate margins, most frequently in the axils; junctures of rhachises and costules not
swollen, each abaxially with a circular, prominent pneumathode to 1 mm diam., dark gray to
black in dried specimens. Pinnules/segments to 17.0 x 3.5-4.0 mm, linear-oblong to hastate,
sessile to subsessile (stalked to 0.5 mm), ca. 0.7 cm between the midveins, cuneate to weakly

cordate at base, tips obtuse to rounded, patent, weakly ascending, straight to distally falcate,
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segment margins crenulate, often revolute when dried; segments with few to many whitish to
tan, erect hairs 0.5-0.8(-1.0) mm long on the veins abaxially and adaxially, none between the
veins; with few brown scales on the midveins abaxially, ovate-lanceolate, flat, to 2.0 x 0.8
mm with weakly dentate-lacerate margins; sterile veins forked or simple, fertile veins forked.
Sori to 1.0-1.2 mm diam., subcostal, in forks of veins; indusia hemitelioid, reaching half way
around the receptacles, brown, translucent, appressed, covered completely by sori; receptacles
globose to ellipsoid, 3-4 mm diam, paraphyses thin, hyaline, tan to brown, as long as

sporangia (0.4 mm). Spores not examined.

Distribution and habitat. — Known only from the type locality in southern Ecudor,
where it grows on poor sandstone derived soils in ridge top forest at 2010 m. To be expected

at similar sites in northern Peru.

Cyathea polliculi may be confused with C. palaciosii R. C. Moran, which grows at the
same locality. It can be distinguished by the pinnate-pinnatifid fronds without free segments
(vs. at least partially bipinnate with free segments in C. polliculi) and the lack of indusia (vs.
with small hemitelioid indusia). A true relationship between these two species may exist.
Similar stronger dissected forms of have been found in the usually pinnate-pinnatifid,
exindusiate C. bipinnatifida (Baker) Domin. The larger, bipinnate plants also sport irregular
indusia and have been regarded as possible hybrids with stronger dissected, indusiate species
(Lehnert, 2006c). Whether hybrids or not, such intermediate plants may be clearly
distinguished and should be named in order to facilitate future studies. The regular shape of
the indusia supports Cyathea polliculi as a non-hybridogenic species.

The only other species in Ecuador with a similar pinnule shape is C. bipinnata (R. M.
Tryon) R. C. Moran, which has abruptly reduced frond apices (vs. gradullay reduced in C.
polliculi) and is restricted to the western slopes of the Andes in the north of the country (vs.
known only in the southeast). Further distinguishing characters are the narrowly lanceolate,
dark brown, bicolorous petiole scales, with narrow whitish margins and often with brown
marginal teeth (vs. with broad white margins or almost concolorous white, without marginal

teeth), and abundant short hairs on the veins (vs. glabrous).
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Cyathea praetermissa Lehnert, sp. nov. ined. Type: PERU. Amazonas: A few Km from
Molinopampa, [ca. 10°38°S, 75°15'W, 2450 m,] 14 Mar 1998, van der Werff et al. 14935
(holotype, UC; isotype, MO). Fig. 17.

Cyathea acaulescens laminis triangularibus vel anguste lanceolatis gradatim reductis
rhachidibusque etiam costis indumento cinereo obtectis;, a Cyathea oxapampana Lehnert, C.

heliophila R. M. Tryon et C. frigida (H. Karst.) Domin indusiis sphaeropteroideis differt.

Etymology: This species may often be overlooked and not recognized as a tree fern

due its small stature (Latin, praetermissus = overlooked, excluded).

Trunks absent; rhizome apices hidden in fascicles of petioles; adventitious buds
presumably lacking. Fronds to 150 m long, presumably arching or pendent from banks.
Petioles 40 cm long, probably more, weakly shiny, castaneous to atropurpureous, basally
blackish, inermous, with sparse scurf consisting of appressed, strongly dissected squamules
and tortuous hairs, apparently ephemeral; without pneumathodes, only sparsely scaly in lower
half. Petiole scales to 18.0 x 2.5-3.0 mm, lanceolate, almost concolorous, dark auburn to
brown with paler brown to yellowish margins, long attenuate, bases round to cordate,
pseudopeltately attached; differentiated margins narrow, with cells strongly exerted, with
teeth or short ciliae to 0.5 mm long, without setae. Laminae to 150 x 60-70, ovate-lanceolate,
bipinnate-pinnatifid, green to dark green adaxially, blackish when dried, pale grey-green
abaxially, apices gradually reduced, tapering. Rhachises inermous, dark castaneous to
purpureous, densely hairy with tan to brown, antrorsely curved, uniseriate hairs to 1.5 mm
long adaxially, with white, cobwebby, tortuous hairs to 2.0 mm long abaxially, glabrescent.
Pinnae to 14 cm long, patent, alternate to subopposite, stalked to 1.2 cm, distally not or very
narrowly green alate, the distal segments before the pinnatifid apical section simply adnate;
basal pinnules nearly the size of the medial pinnae, not reflexed. Costae dark brown,
inermous, to 1.0(-1.5) mm wide, adaxially with tan to brown, antrorsely curved, uniseriate
hairs to 1.5 mm long, abaxially glabrescent with white scurf of tortuous hairs and few tan to
brown, flattish scales with undulate, fimbriate to short-ciliate margins, most frequently in the
axils; insertions of costae and rhachises not or only abaxially weakly swollen, each with a
planar, elliptic pneumathode to 2.3 x 1.5 mm, blackened in dried material. Pinnules to 3.8 x
1.0 cm, lanceolate, sessile, 1.0-1.5 cm between the costules, bases truncate to weakly rounded,

tips long acute to attenuate, pinnatifid to pinnatisect, basal segments never remote; costules
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adaxially prominent, ridged, with antrorsely curved, white, pluricellular, uniseriate hairs to 1.0
mm, abaxially densely covered with white, tortuous hairs to 2 mm long and some tan to
brown, subclathrate, ovate-lanceolate scales to 2.0-3.0 x 1.5-2.0 mm with fimbriate to ciliate
margins; segments to 9.0-12.0 x 2.5-5.0 mm, weakly ascending, straight, the sinuses acute, to
0.5(-1.0) mm wide, segment tips obtuse to rounded, segment margins crenulate, revolute, the
basiscopical margins of the lowest segments not differently incised; segments with few to
many deciduous, whitish, contorted, catenate hairs to 2.0 mm long, mainly abaxially and
along the margins; lateral veins planar on both sides or weakly raised adaxially, blackish to
carnose, with few persistent, brown, erect hairs to 1.2 mm long, not between the veins; sterile
veins forked or simple, fertile veins forked. Sori to 1.0 mm diam., subcostal to costal, in fork
of veins, yellowish brown at maturity; indusia sphaeropteroid, tan to opaque brown, fragile,
often fragmented to a cup or disc; receptacles globose, 0.3-0.4 mm diam, paraphyses thin,

hyaline, white to tan, as long as the sporangia (0.4 mm). Spores not examined.

Distribution and habitat. — In scrub with Sphagnum on sandy soil with rock outcrops

in northern Peru at ca. 2400 m. Known only from the type.

Cyathea praetermissa may be confused with small plants of C. frigida (H. Karst.)
Domin, a species with similar dense indument of tortuous hairs and a comparable petiole scale
color, but it C. frigida differs in lacking indusia (vs. C. praetermissa with closed
sphaeropteroid indusia) and having larger and broader scales. Like many other species of
Cyathea from similar localities, they have both a reduced trunk. Cyathea frigida, however,
may develop a massive trunk to 4 m tall under more favorable conditions. Cyathea nephele is
sympatric with C. praetermissa and matches in most indument characters, but it is generally

much larger and lacks indusia.
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Figure Captions

Fig. 1. Alsophila conantiana. A. medial pinna; B. basal pinna; C. basal pinnule of medial
pinna, abaxially; D. distal segment of pinnule, adaxially; E. medial segment of pinnules,
abaxially; F. indusia, left one entire, right one split open, showing receptacle with short
paraphyses; G. squamules from pinnules, clockwise from right: large squamule from costule
base, medium squamule from costules and midveins, small squamules found on all veins and

axes abaxially; H. petiole scales (all Lehnert 1415, GOET).

Fig. 2. Cyathea brucei. A. whole plant, arrow indicates apical segment; B. medial pinnule,
abaxially (van der Werff et al. 13287, QCNE). Cyathea haughtii. C. Whole plant, arrow
indicates pinnatifid apex (Haught 1957, COL).

Fig. 3. Cyathea moranii. A. trunk; B. petiole scale; C. medial pinna, D. lamina apex, E. large
pinnule abaxially, basal segments crenate, F. medium pinnule adaxially, basal segments
entire; G. pinnule segment, abaxially; H. peltately attached squamule from costule; J.
subbullate squamale from midvein, dotted line indicates corresponding parts at rupture; K.

spores (all Lehnert 1380, GOET).

Fig. 4. Cyathea obnoxia. A. Medial pinna; B. Pinnule, adaxially; C. Segment showing hairs
and two sori (arrow); D. Trunk apex, with remnants of old petiole (arrow); E. Scales from
basal and upper petiole; F. Detail of petiole, abaxially: pluricellular trichomes and small

glandular hairs (arrow). (All from Lehnert 943, GOET).
Fig. 5. Cyathea plicata. A. Pinnule from medial pinna, abaxially; B. Lamina apex; C. Trunk
apex; showing pneumathodes (arrow); D. Petiole scales from upper and lower petiole; E.

Squamules of petiole scurf. (All from Lehnert 844, GOET).

Fig. 6. Strongly ascending pinnules are characteristic of Cyathea plicata (Photo M. Lehnert of
Lehnert 1089).

Fig. 7. Cyathea sylvatica. A. whole plant; B. pinnule abaxially, showing sphaeropteroid
indusia; C. pinnule adaxially, showing hairs; D. petiole scale (all Bussmann 1803, QCA).
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Fig. 8. Cyathea aemula. Type specimen, (Fay & Fay 3781, UC).

Fig. 9. Cyathea ars. Type specimen, (Coyle et al. 258, UC).

Fig. 10. Cyathea chontilla. Type specimen, (Campos et al. 4294, UC);.

Fig. 11. Cyathea convergens. Type specimen, (Liesner 17814, UC).

Fig. 12. Cyathea diabolica. Type specimen, (van der Werff & W. Palacios 9252, UC).

Fig.13. Cyathea guentheriana. Type specimen, (Vargas H. et al. 2949, UC).

Fig. 14. Cyathea nephele. Type specimen, (Monteagudo A. et al. 6430, UC).

Fig. 15. Cyathea oxapampana. Type specimen, (van der Werff et al. 18647, UC).

Fig. 16. Cyathea polliculi. Type specimen, whole frond, (Pabon et al. 359, UC).

Fig. 17. Cyathea pratermissa. Type specimen, whole frond, (van der Werff et al. 14935, UC).
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Fig. 1. Alsophila conantiana. A medial pinna; B. basal pinna; C. basal pinnule of medial
pinna, abaxially; D. distal segment of pinnule, adaxially; E. medial segment of pinnules,
abaxially; F. indusia, left one entire, right one split open, showing receptacle with short
paraphyses; G. squamules from pinnules, clockwise from right: large squamule from costule
base, medium squamule from costules and midveins, small squamules found on all veins and
axes abaxially; H. petiole scales (all Lehnert 1415, GOET).
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M. CEHNERT 2005

Fig. 2. Cyathea brucei. A. whole plant, arrow indicates apical segment; B. medial pinnule,
abaxially (van der Werff et al. 13287, QCNE). Cyathea haughtii. C. whole plant, arrow
indicates pinnatifid apex (Haught 1957, COL).
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“(_\,&-_;_,;—_'5" M. Lefinert 2005

Fig. 3. Cyathea moranii. A. trunk; B. petiole scale; C. medial pinna, D. lamina apex, E. large
pinnule abaxially, basal segments crenate, F. medium pinnule adaxially, basal segments
entire; G. pinnule segment, abaxially; H. peltately attached squamule from costule; J.
subbullate squamale from midvein, dotted line indicates corresponding parts at rupture; K.
spores (all Lehnert 1380, GOET).
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M. LEsrvERT 2004

Fig. 4. Cyathea obnoxia. A. Medial pinna; B. Pinnule, adaxially; C. Segment showing hairs
and two sori (arrow); D. Trunk apex, with remnants of old petiole (arrow); E. Scales from
basal and upper petiole; F. Detail of petiole, abaxially: pluricellular trichomes and small
glandular hairs (arrow). (All from Lehnert 943, GOET).
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M. LEHNERT 2004

10cm

Fig. 5. Cyathea plicata. A. Pinnule from medial pinna, abaxially; B. Lamina apex; C. Trunk
apex; showing pneumathodes (arrow); D. Petiole scales from upper and lower petiole; E.
Squamules of petiole scurf. (All from Lehnert 844, GOET).
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Fig. 6. Strongly ascending pinnules are characteristic of Cyathea plicata (Photo M. Lehnert of

Lehnert 1089).
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Fig. 7. Cyathea sylvatica. A. whole plant; B. pinnule abaxially, showing sphaeropteroid
indusia; C. pinnule adaxially, showing hairs; D. petiole scale (all Bussmann 1803, QCA).
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UNIVERSITY HEREFRILM
Universite of Caliternia

uC 172850

Herbarium, Univ, Califomia, Berkeley (UC)
Cyathea &teceela fefoeeort
det. M. Lehnert, 2007  #7%- #edu. dkeeef.

‘ dei ai) ¢ 1fsa
ECUADDR

PTERIDOPHYTA
Cyathea sp., undescribed
det. A. Smith, 1998
det. R.C. Moran (MD), 1993
Pastaza: Mera Cantsén

Two km northwest of Mera, Campamento

| Vacacional Evangelico Mangayacu. Up
the ridge behind the Campamento.
01%°2&6'00"S 78°07'30"W 1350-1500 m |
Stipes 85 and 95, blades: fertile 50
and 110, sterile 140 cm. Conformal
apex. Fertile fronds gquite contracted.
4-5 pairs alternate pinnae.

2% July 1992

Alice & Louis Fay 3781
MISSOURI BOTANICAL GARDEN HERBARIUM (MD)

Fig. 8. Cyathea aemula. Type specimen, (Fay & Fay 3781, UC).
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LMIVERSITY HERBRRTUM
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Fig. 9. Cyathea ars. Type specimen, (Coyle et al. 258, UC).
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UMIVERSITY HERBARIUN
Universitw of California

L 1758538

PERU

Cyathea sp., undescribed
det. A. Smith, 2001

Cajamarca: San Ignacio

Huarango. Localidad Romerillo,

Herbarium, Univ. Calfomia, Berkeley (UC) Cordillera entre Romer

Crathes cleonps e X gdeces¥ 'MUndo- Vegetacion primar

ancia de aboles enanos. |

det M. Lehnen, 2007 < P00 rivest’ 'S THO 46 00"W 2300 m.
Helecho terrestre, erguido, SOoros Yy
escamas marran—amarillentos.

ZRerRIUMOFy io 199
, UC

o ;
oF Ck E odriguez & S. Nufez

MISSOURT BOTANICAL GARDEN HERBARIUM (MO}

Fig. 10. Cyathea chontilla. Type specimen, (Campos et al. 4294, UC);.
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Herbarium, Univ. Calornia, Berkeley (UC)

VENEZUELA hadl V2

i

Cyathea divergens Kunze var. divergens
det. A, Salth, 1987

Territorio Federsl Amazonas; Depto.
Atabapo. Slope of Cerrc de Marahuaca,
Rlo Yameduaka arrlba; 3*38'N,

65°28'W, elev. 1225 m.

Fern
Trunk 2.5 m. Petiole 1.5 m long:
leaves 3 m long.

21 February 1985
Ronald L. Llesner 17814
MISSOURI BOTANICAL GARDEN HERBARIUM (MO)

Fig. 11. Cyathea convergens. Type specimen, (Liesner 17814, UC).
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Herbarium, Univ. Calfornia, Berkedey (UC)
Cyathes atedtrotein L edncet

det. M. Lehnent, 2007 % HIV. e,

ECUADOR

s aff. ulel (Christ) Tomin

Smith, 1987

UNIVERSITY HERBARIA

Trichipteris microphylla (K1.) Tryon afe.

See notes on sheet 1.

Ty oF CA 1 2 , s, W L

MISSOURI BOTANICAL GARDEN HERBARIUM (MO)

Fig. 12. Cyathea diabolica. Type specimen, (van der Werff & W. Palacios 9252, UC).
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UNIVERSITY HERBARILM
lrlwril\B:'ﬂ California

wlew II
s = ' UC 1742360

ol

€]

Harbarium, Univ. Califomia, Berkelay (UC)
Cyathea guentheriana Lehnert, 5p. MOV

dot. M, Lehnert 2007
ECUADDR

PTERIDOPHYTA

Cyathea caracasana (Klotzsch) Domin
det. A. Smith, 2000

Napo: Buijos Cantén

Reserva Ecolégica Antisana. Rio
Aliso, B km al suroeste de Cosanga.
Afluente del rio Aliso, margen
derecha a 1| km. Bosgue muy humedo
Montano Bajo; suelo aluvial.
00°38's 77°S7'W 2530 m

Helecho arbéreo de 2 m. Soros cafés.
12 Noviembre 1998

Homero Vargas,
E. Narvdez & A. Freire-Fierro 294%
MISSOURI BOTANICAL GARDEN HERBARIUM (MO)

Fig. 13. Cyathea guentheriana. Type specimen, (Vargas H. et al. 2949, UC).
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Herbarium, Univ. California, Berkeley (UC)
Cyathea nephele Lahnert, sp. nov. ined.

det. M. Lehner, 2007
i1/5%

UNIVERSIDAD MACIONAL MAYOR DE SAM MARSOS
MUSEQ DE HISTORIA NATURAL
PLANTAS DEL PERV

Degro; SAN MARTIN  prow. MARISCAL CACERES
Cyathes friglda (Karsten) Domin ?
Locaidog: Near Mirador. Ric Abisec Nat. Park

Flowsi ‘g0 3 m %all
Habitat: 3 ontame rain forest

fehai 13 July 1988 At - 3000-3100 m
NV ow. A. Smith, 1988

Colector: B, Ledn 2141
Herbario Son Morcos U 5 M

Fig. 14. Cyathea nephele. Type specimen, (Leon 2141, UC).
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UNIVERSITY HERBARIUM

T, 01 |6

ot W1 et g T

(Mg oz 6T 81 T o

Herbarium, Univ. Calitormia, Berkeley (UC)
Cyathen BXaplecopteed. L elocot
det M, Lehnert, 2007 P 2V ticeed.

MISSOURT BOTANICAL GARDEN HE REBARIUM (MOD)

Fig. 15. Cyathea oxapampana. Type specimen, (van der Werff et al. 18647, UC).
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UNIVERSITY HERBRRILM

University of Calliornis

molillll
uc 1TseT2lL
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T

Herbarium, Uniy, Caldomnia, Berkeley (UC)
Cyathea po-tli ide ' L edins or
det M. Lehnart, 2007 “% PPV . réeec.

ECUADOR

PTERIDOPHYTA

Cyathea sp., undescribed (notehemitelioid
indusia) det. A. Smith, 2001

»: E1 Pangui

SS0URI BOTANICAL GARDEN HERBARIUM (MO)

Fig. 16. Cyathea polliculi. Type specimen, whole frond, (Pabon et al. 359, UC).
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UNILERSITY HERBARIUM

University of Californis

Barkeley
LE 1728551

Herbarium, Univ. Califomia, Berkelay (UC)
Cyathea Dritefteliardit Ao bt 2
dat. M. Lehnen, 2007 7 20V e,

PERU

PTERIDOPHYTA
Cyathea sp., undescribed?
det. A. Smith, 1998

Amazonas

Scrub on sandy soil with rock
outcrops. Utricularia, Eriocaulaceae,
Xyris, Sphagnum present. A few km from
| Molinapampa.

Trunkless tree fern, fronds 1.50 m long.
14 March 1998

Henk van der Werff,
B. Gray, R. Vasguez & R. Rojas 14935
MISSOURI BOTANICAL GARDEN HERBARIUM (MO)

Fig. 17. Cyathea pratermissa. Type specimen, whole frond. (van der Werff et al. 14935, UC).
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1.2. On the identification of Cyathea pallescens (Sodiro) Domin (Cyatheaceae): the truth

and its consequences

Marcus Lehnert

Albrecht-von-Haller Institut, Abt. Systematische Botanik, Universitit Gottingen, Untere

Karspiile 2, D-37073 Géttingen, Germany; email: mlehnerl@uni-goettingen.de

Abstract: Based on studies of type material collected by L. Sodiro, several Andean tree fern
species formerly united in Cyathea pallescens (Sodiro) Domin are hereby distinguished:
Cyathea pallescens s.s. is an exindusiate species synonymous with C. halonata R.C. Moran &
B. Ollg., and is restricted to the western slopes of the Cordillera Occidental in southern
Colombia and northern Ecuador. Reinstated species are C. tungurahuae Sodiro, C.
brachypoda Sodiro, and C. chimborazensis (Hook.) Domin with var. chimborazensis, var.
boreopallescens M. Lehnert, and var. leonis M. Lehnert from the northern Andes; Cyathea
austropallescens M. Lehnert is newly described from the central Andes. New descriptions of
all species and illustrations of important characters are given. Added in shorter descriptions
for comparison are C. atahuallpa (R.M. Tryon) D.B. Lellinger, , C. corallifera Sodiro, C.
divergens (Baker) Domin, C. simplex RM. Tryon, C. straminea H. Karst., and C. ruiziana

Klotzsch (= C. boliviana R.M. Tryon).

Key words: Andes, Cyathea austropallescens, C. brachypoda, C. chimborazensis, C.

halonata, C. pallescens, C. tungurahuae, exindusiate.
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Introduction
Among the most important Neotropical pteridophytes specimens are those collected by the
Ecuadorian Padre Luis (Aloysio) Sodiro (1836-1909). He was the first native botanists who
took a special interest in cryptogams; numerous diligent descriptions are based on his
extensive collections. A drawback of his work is the maintenance of his collection. He did not
use collection numbers, so the alignment of description and corresponding specimen has to
rely on the citation of the locality in his descriptions of the Ecuadorian cryptogams (Sodiro
1883, 1893, 1908). This information has not necessarily been transferred literally when a label
was copied; a perfect match of book and label is rare.

Also, the Sodiro collection is dispersed around the world today, from Berkeley to
Budapest. Major parts were sold after Sodiro’s death to the Instituto Darwinion, Argentina
(SI). The rest is split up onto several herbaria in Quito, namely in the Herbario Universidad
Central (Q), Herbario Padre Luis Sodiro (QPLS), and Herbario Nacional del Ecuador
(QCNE), as well as in the Muséum National d'Histoire Naturelle in Paris (P) and other
European herbaria. Because of the easier access to European and North American researchers,
the Parisian samples have often been chosen as type material or as authentic material for
reference.

In the following I will correct the typification of Cyathea pallescens (Sodiro) Domin
based on the results of my studies of Sodiro’s collections from the abovementioned herbaria.

In the course of this investigation, it became clear that many of the sphaeropteroid
indusiate Cyathea species treated by Tryon (1976, 1986, 1989) need to be circumscribed
newly in order to separate the sometimes very similar species properly. This is especially the
case between the groups of Cyathea pallescens, C. divergens, C caracasana, and C. fulva
sensu Tryon (Tryon 1976). As it seems impractical to treat all species at one time, the number
has been restricted to the synonyms of C. pallescens as given by Tryon (1976) as well as the
true allies of what has previously been recognized as that species, i.e., all sphaeropteroid
indusiate Cyathea with whitish petiole scurf and broadly white marginate to completely white

petiole scales.

Materials and Methods
The herbaria of AAU, B, BP, LPB, P, Q, QCNE, QPLS, SI and UC were searched for types of
Cyatheaceae and matching specimens. Many collections were made personally in Ecuador
during field work for the DFG (German Research Foundation) project “Cryptogamic plant

diversity of the Purdiaea nutans forest in southern Ecuador and its relationship to soil,
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climate, and vegetation structure” in the vicinity of the Podocarpus National Park in the Prov.
Loja and Zamora-Chinchipe; specimens have been deposited mainly in the herbaria GOET,
LOJA, QCA, and UC. The original works of Sodiro were kindly provided by Hugo Navarrete
(QCA), Dave Barrington (VT), and David S. Conant (LSC).

The generic system used here is that of Lellinger (1987); the morphological terms
follow Tryon (1970, 1976). Herbarium acronyms follow Holmgren et al. (1989).

Results
Cyathea pallescens (Sodiro) Domin is an exindusiate species not closely related to what has
formerly been supposed to be that species (Tryon 1976). One synonym, C. borjae Sodiro, is
excluded; it belongs to Alsophila cuspidata (Kunze) D. S. Conant. Two of the synomyms can
be reinstated as valid species, C. brachypoda Sodiro and C. tungurahuae Sodiro; C.
chimborazensis (Hook.) Baker, which has formerly been treated as a variety of C. caracasana
(Klotzsch) Domin (Tryon 1976), is reinstated, too; it has priority over C. cystolepis Sodiro,
another synonym of C. pallescens sensu Tryon (1976). Two varieties of C. chimborazensis are
newly described, var. leonis M. Lehnert and var. boreopallescens M. Lehnert, as well as the
species C. austropallescens M. Lehnert. Except for C. pallescens, C. brachypoda, and, of
course, C. borjae, all species and varieties were covered by Tryon’s species concept of C.
pallescens (Tryon 1976) and are indeed closely related. All taxa are described and illustrated.
Added in shorter descriptions are C. atahuallpa (R.M. Tryon) D.B. Lellinger, C. boliviana
R.M. Tryon, C. corallifera Sodiro, C. divergens (Baker) Domin, C. simplex R.M. Tryon, C.
straminea H. Karst., and C. ruiziana Klotzsch; these are species with which the species
formerly regarded as C. pallescens (C. austropallescens, C. chimborazensis and varieties, C.

tungurahuae) may be confused.

Systematic Treatment
Cyathea pallescens (Sodiro) Domin, Pterid. 263. 1929. Alsophila pallescens Sodiro, Rec.
Crypt. Vasc. Quit. 20. 1883. Type. ECUADOR. Pichincha: “Bosques de Nanegal”, Sodiro s.n.
(Holotype, Q [designated herewith]; isotypes, P, photo GH n.v., UC).
Cyathea halonata R.C. Moran & B. Ollgaard, Nord. J. Bot. 18: 431-434. 1998. Type:
ECUADOR. Pichincha: Estacion Bioldgica Rio Gualajito, in Qubeada Las Palmeras,
Km 59 along road Chillogallo-Alluriquin, 00°14°S, 78°47°W, 1800-2000 m, 30 Nov-1
Dec 1991, Oligaard 99946 (Holotype, QCA; isotypes, AAU, QCNE). (Fig. 1)
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Trunks to 4 m high, 10(-12) cm diam., without old petiole bases or adventitious buds,
appearing ruddy due to often long persisting spreading scales (Fig. 1A); frond scars round to
weakly elliptic, crowded (Fig. 1A), weakly prominent, with an arch of several vermillion
pneumathodes below them; trunk apices hidden in fascicles of the youngest petioles (Fig. 1A).
Petiole bases sometimes with 1-2 pairs of small pinnae (Fig. 1B). Petiole scales lanceolate,
concolorous brown to orange-brown or weakly bicolorous with the margins somewhat lighter.
Laminae short pubescent on both sides, on and between the veins. Sori costal, indusia absent,
paraphyses shorter than sporangia.

For full description see Moran & Qllgaard (1998).

The misunderstanding of Cyathea pallescens is based on a labeling error of a specimen in
Paris which Tryon (1976) took for the type of this species. That specimen, however, belongs
to Cyathea tungurahuae Sodiro. Under the same number and with identical label there is a
pinna of the real C. pallescens, which Tryon did not see (at least it is not annotated), and a
petiole of C. conjugata (Hook.) Domin. Evidently the Parisian Sodiro collections have been
mixed up thoroughly. Hence I prefer to choose the specimen with an identical label at Q as
holotype because the small number of Sodiro specimens there makes a similar error less
likely. It is also supported by them discovery of an isotype at UC, which matches the holotype
in specimen and label.

Cyathea pallescens sensu Sodiro (1883) and C. tungurahuae are easily distinguished
as the first species is exindusiate, has concolorous orange brown scales, inconspicuous scurf
of very small brown scales and trichomidia, and a strong pubescence on both sides of the
lamina and leaf axes, the latter species is indusiate, has bicolorous brown scales with white
margins, conspicuous scurf of whitish strongly dissected squamules, and glabrous axes and
veins except for evanescent scurf and some scattered hairs on the veins abaxially.

Because of Tryon’s misapplication of the name, the true Cyathea pallescens (Sodiro)
Domin was newly described as C. halonata R.C. Moran & Qllg. (1998). The most remarkable
feature of that species was the presence of small pinnae at the petiole base that form a halo
around the trunk apex. Sodiro did not mention such a structure in his description (Sodiro
1883), but it is known from species like Cyathea suprastrigosa (H. Christ) Maxon (Tryon
1976), C. brachypoda Sodiro (this paper), and C. brevistipes R. C. Moran (pers. obs.) that
these basal pinnae are sometimes missing. Apparently Sodiro had the bad luck to find only

plants without basal pinnae, if not only one: He noted that the species occurs near Nanegal,
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Prov. Pichincha, and appears to be rare. I have seen about six plants of C. pallescens in the
field and all had aphlebioid basal pinnae.

Cyathea pallescens can be confused with species of the C. fulva group sensu Tryon
(1976) because of the similar petiole scales and pubescence of the fronds; one of them, C.
suprastrigosa, commonly even has aphlebioid pinnae, too. However, the whole group has
sphaeropteroid indusia, and none of the species occurs in the small range of the exindusiate C.
pallescens; Cyathea delgadii Sternb., the most widely distributed species of the C. fulva
group, can generally grow from sea level to 2000 m, but has not been found above 800 m on
the western Andean slope and hence is clearly separated from C. pallescens, which occurs
here at 1550-2000 m. I cannot rule out that C. pallescens indeed belongs to the C. fulva group
sensu Tryon (1976). Comparative field studies revealed that many species are nearly identical
except for the presence or absence of indusia, and undoubtedly closely related, like C.
concordia B. Leén & R.C. Moran and C. palaciosii R.C. Moran (Leén & Moran 1996), C.
brucei M. Lehnert and C. haughtii (Maxon) R.M. Tryon (Lehnert, in press), or C. colombiana
Domin and C. pinnula (H. Christ) R. C. Moran (pers. obs.).

Distribution and habitat. In moist montane forests of the western Andean slope at 1550-
2000 m. Most collections have been made near Mindo and in the Maquipucuna Reserve,
Ecuador, Prov. Pichincha, where the species occurs in small numbers; one collection is from
southern Colombia, Prov. Narifio. Thus Cyathea pallescens seems to be small ranging and
genuinely rare, with less than a dozen gatherings over the last century in a relatively well

searched area.

Additional specimens examined. COLOMBIA. Narifio: Reserva Natural La Planada,
01°05'N, 77°25"W, 1800 m, 23 May 1994, Bittner 2278 (MO).

ECUADOR. Carchi: Cerro Golondrinas, N-facing slope on S-side of upper Rio Blanco
valley, 00°52'N,78°11"W, 1750-1800 m, 06 Feb 1993, Boyle & Boyle 1466 (MO, QCNE).
Pichincha: Estacion Biologica Gualajito, in Quebrada "Las Palmeras", Km 59 along road
Chillogallo-Alluriquin, 00°14°S, 78°49°W, 1860 m, 01.-05 Apr 1995, Ankersen &
Kragelund 44 (AAU, QCA); Maquipucuna, 5 km E of Nanegal, 00°07'N, 78°37'W, 1550 m,
11 Feb 1991, Gentry & Valencia 73245 (MO); Mindo Biological Station, 00°04.7'S,
78°43.9'W, 1550 m, 12 Oct 2002, Lehnert 963 (GOET, QCA,UC); Santa Rosa, 18 km S of
Nanagalito, 00°00°50"S, 78°29°10"W, 1900-2000 m, 1995, Navarrete 820 (AAU, QCA);

Pichincha,Estacion Biologica Gualajito, in Quebrada "Las Palmeras", km 59 along road
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Chillogallo-Alluriquin, 00°14°S, 78°47"W,1800-2000 m, 30 Nov-01 Dec 1991, Oligaard
99946 (AAU, QCA); along new road Nanegal-Mindo, 1600-1800 m, 03 Mar 1994, van der
Werff et al. 13400 (AAU, MO).

Cyathea brachypoda Sodiro, Sert. F1. Ecuad. 2: 8. 1908. Type: ECUADOR. Pichincha: Sylv.

suband. vulc. Atacatzo, Sodiro s.n, (Holotype, Q [designated herewith]; isotype, SI [N°

22795, 22707]). Syntypes: Atacatzo, Jul 1906, Sodiro s.n. (GH n.v., MO n.v.); Atacatzo, Jul

1907, Sodiro s.n. (NY, US).

Cyathea asperata Sodiro, Sert. Fl. Ecuad. 2: 9. 1908. Type: ECUADOR. Pichincha:
Pichincha, Mar 1903, Sodiro s.n. (Holotype, SI [N° 22801] [designated herewith];
isotypes, NY, US).

Cyathea asperata var. brevipes Sodiro, Sert. Fl. Ecuad. 2: 10. 1908. ex char. No specimen
cited.

Cyathea muricatula Sodiro, Sert. Fl. Ecuad. 2: 10. 1908. Type: ECUADOR. Pichincha:
Corazon, Dec 1907, Sodiro s.n. (NY, P, US).

Hemitelia subcaesia Sodiro, Crypt. Vasc. Quit. 522. 1893. Type. ECUADOR. Prov. unkown:
Bosques subandinos de la Cordillera Occidental hasta 2800 m, Sodiro s.n. (n.l.).
Authentic specimens: ECUADOR. Pichincha: Niebly, Sodiro s.n. (NY), Canzacoto,
Feb 1882, Sodiro s.n. (P, photo GH), Ecuador, Apr 1874, Sodiro s.n. (US), in silv.
suband. m. Corazén, 2000 m, Sodiro s.n. (SI [N° 22872]). (Fig. 2).

Trunks to 4 (-5) m tall, to 8-12 cm diam., without old petiole bases, nevertheless appearing
ruddy due to dark brown to blackish scales; frond scars circular to weakly elliptic,
inconspicuous, with small round vermillion pneumathodes below them; trunk apices hidden in
fascicles of the youngest petioles; adventitious buds lacking. Petioles 25-80 cm long, short-
aculeate to verrucate, brown to tan, rarely stramineous, with plumbeus tinge; sometimes 1-2
pairs of small adventitious (aphlebioid) pinnae at the petiole bases, to 20 cm long; petiole
scales narrowly lanceolate to lanceolate, 25-31 x 3-5 mm, their tips aristate, weakly to
pronouncedly helically twisted, blackish to fuscous, the narrow margins lighter colored to
whitish, not orange or rufescent (Fig. 2A); petiole scurf weakly developed, brown, consisting
of small (0.2-0.3 mm) flat, round, appressed squamules with crested margins. Fronds to 320
cm long, patent, arching. Laminae to 240 x 130 cm, bipinnate-pinnatifid, firm herbaceous,

gradually reduced apically, widest at or below the middle, the basal pinnae significantly
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reduced in fronds with short petioles; pale green abaxially, dark green abaxially, sometimes
plumbeus when dried; pinnae sessile to short stalked. Leaf axes hairy adaxially (hairs 0.5-1.0
mm long), short pubescent abaxially, with white scurf consisting of small ciliate squamules
and hairs, persisting in junctures of costae with costules and rhachis. Pinnules sessile to
subsessile, 7.2-10.5 x 1.6-3.4 cm, truncate to weakly cordate at base, acute or short attenuate
at tip, the segments weakly falcate with finely serrate to crenate margins, the sinuses narrow
(Fig. 2B); sterile pinnules usually broader than fertile ones. Veins glabrous or 1-3 hairs on
midveins adaxially, short pubescent abaxially, with downward-curved hairs 0.2 mm long or
less, sometimes substituted by appressed white trichomidia, rarely glabrous and then only
partially; no hairs between veins or only few beneath the sinuses abaxially; with small flattish
to weakly bullate, whitish to tan or brown squamules (Fig. 2C). Sori subcostal to costal,
indusiasphaeropteroid, usually with umbo, whitish-translucent, very fragile and evanescent
(sometimes not detectible in mature sori); paraphyses as long as or shorter than sporangia.

Spores not examined.

The most notable feature of Cyathea brachypoda is the small adventive pinnae at the petiole
base; however, these are sometimes missing. It is very similar to C. pallescens (Sodiro)
Domin in laminar texture and pinnule shape, from which it differs in having very fragile
indusia (no indusia in C. pallescens), dark brown to blackish, sometimes weakly bicolorous
petiole scales (vs. concolorous orange-brown), and whitish to tan squamules on the lamina
abaxially (vs. orange-brown).

Judging from the descriptions, Hemitelia subcaesia Sodiro is the oldest name for this
species. However, the type could not be located so far. There are no good matches of the type
locality description with the label information of known Sodiro specimens annotated with this
name. The specimens I have seen have no petiole either; despite my confidence in the laminar
indument as a reliable distinguishing character, I would prefer to have seen the petiole scurf
and scales to separate this species from Cyathea frondosa H. Karst. confidently (see below).
Instead of selecting an ambiguous specimen as reference, I prefer the second name in line,
Cyathea brachypoda Sodiro, for which complete specimens with matching references on the
labels are available.

Included in Cyathea brachypoda are C. asperata Sodiro and C. muricatula Sodiro,
which are identical judging from Sodiro’s description and the available type material in Paris
and Quito. However, they have no adventive pinnae at the petiole base; C. muricatula is an

extreme form whose petiole scales have more pronounced whitish margins.
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Cyathea frondosa H. Karst. from Colombia and Ecuador is generally larger than C.
brachypoda, has somewhat firmer indusia and wider pinnules. Both match in the scurf
remnants on the leaf axes (white matted hairs or ciliate squamules), however, C. frondosa has
the same type of dense scurf on the petiole while C. brachypoda shows here only scattered tan
to brown squamules. The petiole scales of C. frondosa are nearly identical to those of C.
brachypoda except that they are bicolorous only in the upper part of the petiole while they are
concolorous or nearly so towards the petiole base, with a softer, more papery texture than
those in the upper part; the scales of C. brachypoda are apparently always firm in texture.

Other species with basal aphlebioid pinnae are C. brevistipes R. C. Moran and C.
suprastrigosa (H. Christ) Maxon, which can be easily distinguished by their plane petiole
scales that are bicolorous brown and white in the former and concolorous dull orange-brown
in the latter. Their distributions do not overlap with that of C. brachypoda in northern
Ecuador: Cyathea brevistipes only occurs from southern Ecuador to Bolivia at 3000-3500 m;
Cyathea suprastrigosa is known only from Costa Rica and northern Colombia.

Another similar tree fern is C. caracasana (Klotzsch) Domin s.s. which is identical in
the sori and ephemeral indusia; it differs from C. brachypoda, however, in the wider sinuses
between the segments, less hair abaxially on the lamina, and the lack of white scurf and
remote basal pinnae on the petiole. The petiole scales of this species are broadly lanceolate
with the apex not helically twisted (vs. narrowly lanceolate with apices helically twisted in C.

brachypoda)

Distribution and habitat. Upper montane forest at 1200-2300(-2800) m, preferably along

creeks in half shade. Restricted to northern Ecuador, to be expected in southern Colombia.

Additional specimens examined. ECUADOR. Napo: Valley of Rio Oyacachi, 10 km W of
El Chaco, ridge SE of Rio San Judn Grande, 00°17S, 77°52"W, 1950 - 2020 m, 13-14 Mar
1996, Oligaard & Navarrete 1690 (AAU, QCA); Valley of Rio Oyacachi, 10-15 km W of El
Chaco, trail Rio San Juan Grande to Santa Maria, 00°15°S, 77°52"W, 1850-1900 m, 15 Mar
1996, Dligaard & Navarrete 1709 (AAU, QCA); Baeza, 12 ha de bosque poco disturbado y
disturbado, 2 km antes de Baeza (carretera Papallacta - Baeza, parte alta de "Y"), 00°28°S,
77°54"W, 2000 m, 19-20 Mar 1993, Valencia, Navarrete & Quintana 2896, 2897, 2911,
2914, 2917 (AAU, QCA). Pichincha: Lloa valley, one hectare plot, Hacienda Las Palmeras
del Lcdo. Fernando Sotomayor, 14 km below Lloa towards Mindo, 00°50'N, 78°38 W, 2900
m, 13-14 Oct 1990, Jorgensen & Yepez 92576 (AAU; QCA); Maquipucuna Biological Field
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Station, ca. 5 km E of Nanegalito, 34 km NW of Quito, trail camino del Rio, 00°08'N,
78°37"W, 1300 m, 04 Apr 1996, Moran et al. 5988 (QCA); Reserva Maquipucuna, ca. 5 km
(airline) ESE of Nanegal, Hda. El Carmen, trail along rio Umachca, just W of research station,
00°07'N,78°38'W, 1250-1350 m, 28 Feb-04 Mar 1995, Oligaard et al. 904 (AAU, QCA);
Tandayapa Cloud Forest Reserve, 1750-1880 m, 12 Sep 2004, Lehnert & Kessler 1222 (AAU,
GOET, QCA, UC); Bosque Protector Maquipucuna, crest and upper slopes of Cerro Monte
Cristi, ca. 9 km airline SE of Nanegalito, 00°03'N, 78°36'W, 2700 m, 08-09 Sep 1993,
Webster, Smith & Pastuzo 30554 (QCNE). Prov. unknown: Limones subtropico, 2300 m, 19
Sep 1967, Latorre-A. 791 (Q)

Cyathea austropallescens M. Lehnert, sp. nov. Type. BOLIVIA. La Paz: Prov. Nor Yungas,
trocha al Valle de Coscapa, Parque Nacional Cotapata, 16°12'S, 67°53'N, 3250 m, 11 Sep
1997, Kessler et al. 11832 (Holotype, LPB; isotypes, GOET, UC).

A Cyathea chimborazense (Hook.) Domin var. chimborazense fufure brunneo (vs. albido),
squamis laminarum brunneis atrobrunneisque (vs. albis usque pallide brunneis), pilis
creberioribus pagina adaxiali (vs. creberioribus pagina abaxiali vel neutra), absentia

squamarum bullatarum (vs. squamis bullatis frequentibus) differt.

Etymology. The name refers to the southern distribution (Latin australis, austro- = south) of
this species in respect to the other species with which it had been included in C. pallescens

(Sodiro) Domin.

Trunks to 6(-10) m high, to 15-20 cm diam., without persistent petiole bases when old,
densely covered with them when young (less than 2 m high) and then to 25 cm diam.; trunk
apices hidden in fascicles of the petioles; frond scars broadly ovate, gray-brown to blackish
brown like the adjacent cortex, with an arch of small round pneumathodes below them,;
adventitious buds usually lacking, but multiple lateral sprouting possible after injury or loss of
the apex. Fronds to 300 cm long, patent to slightly erect, weakly arching. Petioles 30-100 cm
long, muricate to spiny, brown, rarely blackish basally, often stramineous distally; scurf
scattered, persistent, consisting of appressed to slightly erect, round to ovate, brown
squamellae with somewhat paler, fringed or crested margins; petiole scales (10-)21-36(-41) x

(2.8-)3.5-5.5(-7.5) mm, broadly lanceolate , discordantly bicolorous, or basal scales also

77



Chapter 1.2: Identification of Cyathea pallescens

concordantly bicolorous, with brown to dark brown (never blackish) center, and white or
yellowish margins; margins persistent, of the same firm texture as the center; apical scales
broader and lighter in colour than the basal ones . Laminae 90-200 x 50-130 cm, ovate-
elliptic, bipinnate-pinnatifid to tripinnate, green to dark green, sometimes blackish when dried
adaxially, pale green abaxially; apices gradually reduced. Rhachises inermous to muricate,
stramineous to light brown or yellowish, pubescent adaxially, the hairs 1 mm or less, white to
tan, antrorsely curved; glabrous or glabrescent abaxially, with only few hairs to 1 mm long,
and few to many squamellae like those of the scurf; sometimes persistent petiole scales reach
up to the middle of the rhachises. Pinnae to 70 cm long, distally not or just weakly green
alate, mainly alternate, rarely subopposite. Costae and costules inermous, stramineous to tan,
short pubescent adaxially, glabrescent abaxially, with trichomidia, small thin scales (to 5 mm)
and squamules; the insertions bearing a weakly raised elliptic aerophore, grayish to pale
brown when fresh, black when dried. Pinnules to 50-82 x (8-)12-18(-25) mm, long-triangular
to linear, the tips acute, the bases truncate to weakly rounded, basal segments may be remote
from the following ones, but are connected by narrow green wings; segments with more hairs
adaxially than abaxially, or sometimes equally hairy on both sides and then hairs sparse; hairs
adaxially on and between veins mainly near the segment margins, evenly distributed on veins,
rarely between them abaxially, here often substituted by appressed brown, unicellular
trichomidia; small broad lanceolate to ovate, flattish scales of brown to dark brown colour
present on midvein and veins; sterile veins forked or simple, fertile veins forked. Sori
subcostal, in forks of veins; indusia sphaeropteroid, lustrous brown, transparent, with apical
umbo, fragmenting irregularly at maturity, leaving an incomplete shallow cup or disc;
paraphyses as long as or shorter than sporangia. Spores tetrahedral-globose, exospore smooth,

finely porate near the laesura, exospore finely baculate.

Distribution and habitat. Grows in wet montane forests, elfin forests and ceja de la montaiia
in Bolivia and Peru at (2000-)2600-3500 m.

Additional specimens examined. PERU. Cuzco. Prov. Urubamba, Distr. Machu Picchu,
Cedropata (Collpani), 13°06°S, 72°38°W, 2520 m, 071993, Chdvez Huaman 1002 (AAU);
entre San Luis y Abra Malaga, 13°03'S, 72°23'W, 3050 m, 16 Oct 2002, Lehnert 426 (GOET,
UC, USM); entre San Luis y Abra Malaga, 13°03.61'S, 72°22.89'W, 3080 m, 16 Oct 2002,
Lehnert 431 (GOET, UC, USM). Pasco. Prov. Oxapampa, Rio San Alberto valley E of
Oxapampa, 10°34°S, 75°22"W, 2600 m, 25 Jul 1984, Smith D. N. & Pretel 8014 (AAU, MO);
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Rio San Alberto valley E of Oxapampa, slopes of Cordillera Yanachaga, 10°34°S, 75°22"W,
2400 m, 23 Jul 1984, Smith D. N. & Pretel 7972 (AAU, MO).

BOLIVIA. La Paz. Prov. Bautista Saavedra, Charazani, ostlich von Chullina, 15°09'S,
68°56'W, 3150 m, 21 Jan 1994, Herzog H521 (AAU, LPB); Charazani, Richtung Carijna,
15°12'S, 68°52'W, 2000 m,19 Jan 1994, Herzog H500 (AAU, LPB). Prov. Inquisivi, Abra
Sitia - climbing 1 km to the W of the road between Sita and Licoma Pampa from where it
crosses Loma El Abra, 5 km NW of Inquisisvi, 16°51'S, 67°10'W, 3050-3250 m, 22 Dec 1989,
Lewis 36857 (MO); Comunidad Choquetanga-Valle Chimu, 8-9 km de Choquetanga, 16°48'S,
67°16'W, 3200 m, 26 Jan 1994, Salinas 2318 (LPB); Comunidad Choquetanga -
Wichupampa, serranias de Lulini, 13.5 km al N de Choquetanga, 16°45'S, 67°20'W, 3310 m,
03 Mar 1994, Salinas 2509 (LPB); Comunidad Choquetanga - Cuchiwasi, bajando
Pabellonani, a 7 km al NE de Choquetanga, 16°48'S, 67°17'W, 3300 m, 19 Jan 1994, Salinas
2137 (LPB); Comunidad Choquetanga - Wichupampa, serranias de Lulini, 13 km al N de
Choquetanga, 2-3 km al NW del Cerro Lulini, 16°45'S, 67°20'W, 3290 m, 17 Mar 1994,
Salinas 2698 (LPB). Prov. Murillo, Valle del Rio Zongo, 24.2 km al N de la cumbre, 16°08'S,
68°07'W, 2900 m, 11 Apr 1987, Solomon & Chevalier 16550 (LPB, MO, NY, UC). Prov. Nor
Yungas, Parque Nacional Cotapata, Estacion Tunquini, senda nueva del camino de la mina
(curva al lado W) al pantanon, 16°11'S, 67°53'"W, 2800 m, 13 Sep 2000, Bach 1003 (GOET,
LPB); Estacion Biologica de Tunquini, senda al W del pantanon, 16°11'S, 67°53'W, 3000 m,
14 Jul 2002, Bach et al. 1845 (LPB); Estacion Biologica de Tunquini, camino de la mina,
16°11'S, 67°53'W, 2700 m, 06 Aug 2001, Bach et al. 1437 (GOET, LPB); Estacion Bioldgica
de Tunquini, camino principal a la mina, 16°12'S, 67°53'W, 2700 m, 15 Aug 2002, Bach et al.
1873 (LPB); Chuspipata, 5 km via Unduavi, 16°17'S, 67°50'W, 3150 m, 02 Apr 1982, Beck
7576 (LPB); trocha al Valle de Coscapa, Parque Nacional Cotapata, 16°12'S, 67°53'W, 3400
m, 10 Sep 1997, Kessler et al. 11765 (LPB, UC); 2 km de Chuspipata hacia Coroico,16°22'S,
67°49'W, 2900 m, 14 Sep 1997, Kessler et al. 11904 (LPB, UC); 5 km de Chuspipata hacia
Coroico, 16°23'S, 67°48'W, 2750 m, 18 Sep 1997, Kessler et al. 11996 (UC, LPB);,
Chuspipata, 2 km hacia Yolosa, 16°18'S, 67°48'W, 3000 m, 27 Jul 2000, Lehnert 0 (UC,
GOET, LPB); Chuspipata, 16°18'S, 67°49'W, 2950 m, 03 Aug 2000, Lehnert 6 (GOET, LPB,
UC); Carretera de Chuspipata a Yolosa, km 59, 16°17'S, 67°47'W, 2800 m, 03 Aug 2000,
Lehnert 9 (GOET, LPB, UC); Cotapata Santa Barbara, sobre la cumbre de la montana detras
de la madona, 16°18'S, 67°52'W, 3100 m, 06 Aug 2000, Lehnert 12 (GOET, LPB, UC); Entre
Unduavi y Cotapata Santa Barbara, camino sobre la cumbre de la montana antes de la

bifurcation, 16°18'S, 67°53'W, 3250 m, 07 Aug 2000, Lehnert 13, 14 & 15 (GOET, LPB,
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UC); 500 m de Chuspipata a Yolosa, sobre loma de montafia a Coroico, 16°18'S, 67°49'W,
3000 m, 19 Aug 2000, Lehnert 31 (GOET, LPB, UC); Chuspipata - Sacramento, 16°18'S,
67°49'W, 2800 m,10 Nov 2002, Lehnert 492 (GOET, LPB, UC); entre Cotapata y
Chuspipata,16°18'S, 67° 50'W, 3100m, 06 May 1989, Smith, D.N. & B. Leon 13134 (LPB,
MO, UC); 1.2 km E of Cotapata on road between Unduavi and Chuspipata,16°17'S, 67°50'W,
3100 m, 26 Jun 1986, Solomon 15346 (LPB, MO, UC); Estrada de La Paz a Coroico, 72 km
de La Paz, 3050 m, 28 Jul 1979, Windisch 2446 (AAU). Prov. Sud Yungas, Canton
Yanacachi, Mina Chojlla, camino de acceso de vehiculos a Kacapi, 15°52'S, 68°07'W, 2182
m, 05 Aug 2000, Siriani 246, (LPB). Cochabamba. Prov. Ayopaya, Sailapata, 16°51'S,
66°56'W, 3500 m, Dec 1935, Cardenas 3150 (GH); Sailapata, 16°51'S, 66°56'W, 3250 m, Jan
1935, Cardenas 3059 (GH, US); Puiyani, 10 km Cotapata-Cotacajes, 16°38'S, 66°41'W, 2900
m, 07 May 1997, Kessler et al. 9329 (LPB, UC); 10 km Cocapata - Cotacajes, 16°38'S,
66°41'W, 3000 m, 09 May 1997, Kessler et al. 9407 & 9411 (GOET, LPB, UC). Prov.
Carrasco, 108 km antigua carretera Cochabamba-Villa Tunari, 17°09'S, 65°38'W, 2950 m, 22
Jun 1996, Kessler et al. 6548 & 6549 (LPB, UC); 116 km antigua carretera Cochabamba-
Villa Tunari, 17°08'S, 65°38'W, 2400 m, 06 Jul 1996, Kessler et al. 7047 (LPB, UC, US);
Siberia, 220-222 km on the Cochabamba-Sta. Cruz highway (between Pojo and Comarapa),
steep pass dividing the Dept. Cochabamba from that of Sta. Cruz, 17°50'S, 64°40'W, 2800 m,
20 Apr 1963, Ugent & Ugent 5111 (GH, UC, US); Comarapa, aserradero Gualberto, Apr
1983, Susanna 925 (LPB). Prov. Chapare, entre Villa Tunari y Cochabamba, detras Corani,
arriba la montana, 17°11'S, 65°54'W, 2800 m, 09 Sep 2000, Lehnert 61 (GOET, LPB, UC).
Santa Cruz. Prov. Caballero, de Siberia 4 km al E, pequefia laguna por la cima (Laguna
Tinque?), 2600 m, 18 Mar 2003, Lehnert 720 (GOET, LPB, UC); de Siberia 5 km al E, &
Torecillos, ladera fuertemente inclinada, 2650 m, 18 Mar 2003, Lehnert 721 (GOET, LPB,
uO).

Identical in habit and undoubtedly closely related are Cyathea chimborazensis (Hook.) Domin
and C. tungurahuae Sodiro. Both species grow sympatrically in Venezuela, Colombia, and
Ecuador but show no geographical overlap with C. austropallescens. They can be easily
distinguished by the petiole scurf which is scattered and pale brown in C. austropallescens
and quite dense and whitish in the other two species. Structurally the scurf consists of
appressed, irregularly crested flattish squamules in C. austropallescens, and of small erect
multiciliate squamules in C. tungurahuae and C. chimborazensis, in latter species more

variable in size than in the other. Usually C. tungurahuae and C. chimborazensis are less hairy

80



Chapter 1.2: Identification of Cyathea pallescens

adaxially than abaxially (vice versa in C. austropallescens); however, in northern Peru C.
chimborazensis var. leonis Lehnert is abundantly hairy on both laminar surfaces as well as on
all leaf axes. It can be distinguished by the presence of white to tan bullate scales on the
lamina abaxially which are common in all varieties of C. chimborazensis but are lacking in C.
austropallescens. In both species the indument can be depauperate and virtually lacking the
distinguishing lamina scales; these forms are best recognized by the petiole scurf and the
geographic distribution, too. Glabrescent forms of C. chimborazensis are common in the var.
boreopallescens M. Lehnert from southern Ecuador, Prov. Zamora-Chinchipe, while such
forms of C. austropallescens have been often found in the Charazani region in Bolivia, Prov.
La Paz. The northernmost collections of C. austropallescens in Peru, Prov. Pasco (Smith D.N.
& Pretel 7972, 8014) do not only have almost glabrous laminae but also rather large petiole
scurf squamules (to 1 mm); maybe they represent a local variety.

Cyathea ruiziana Klotzsch from Bolivia and Peru is distinguished from C.
austropallescens by the fragile cretaceous petiole scale margins that are often abraded with
age (vs. not fragile or abraded in C. austropallescens), dense white petiole scurf with the
squamules intergrading to the larger scales (vs. scattered tan to brown scurf of only small
squamules that do not intergrade to larger scales), and the presence of small white scales on
the veins abaxially that always bear some distinct brown marginal teeth and often have a dark
brown center, too (vs. concolorous brown to tan without distinct marginal teeth).

Cyathea herzogii Rosenst. from Peru and Bolivia grows in the same range and habitat
like C. austropallescens and may appear similar, but this species is much hairier, with the
hairs abundant and evenly distributed on and between the veins adaxially (vs. more frequent
towards the segment margins in C. austropallescens) and has orange-brown, deeply bullate
scales on the veins abaxially (vs. bullate scales lacking).

The species of the Cyathea caracasana alliance differ in the petiole scales which are
either concolorous brown or bicolorous with brown margins (vs. white margins in C.
austropallescens), or if the margins are whitish then the petiole scurf consists of erect, crested,

dark brown squamules (vs. tan to brown and appressed).

Cyathea chimborazensis (Hook.) Hieron.,, Hedwigia 45: 230. 1906. Alsophila
chimborazensis Hook., Syn. Fil. 37. 1866. Type. ECUADOR. Chimborazo: “Chimborazo,
Ecuador, 3000-4000 ft”, Spruce 5743 (Holotype, K; isotypes, P, B [frag.], US [frag.])
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Cyathea cystolepis Sodiro. Rec. Crypt. Vasc. Prov. Quit. 15. 1883. Syntypes. ECUADOR.
Pichincha: “Crecen en la pendiente occidental del Atacazo y del Corazén, 1600, 2000
m,” Sodiro s. n. (NY). Authentic specimen: Ecuador, in sylv. apud Niebly, Jan 1883,
Sodiro s.n. (P).

(Fig. 3, 4)

Trunks to 8-13(-15) m high, 7-14 cm diam., without persistent petiole bases when old, densely
covered with them when young (less than 2 m high); trunk apices hidden in fascicle of the
youngest petioles; frond scars broadly ovate, blackish brown like the adjacent cortex, with an
arch of small round, brown to vermillion pneumathodes below them; adventitious buds
lacking. Fronds to 300 cm long, patent to slightly erect, weakly arching. Petioles 30-100 cm
long, muricate to spiny (Fig. 3G), stramineous to brown, rarely blackish basally; scurf dense,
persistent (Fig. 3G), consisting of erect, multiciliate, whitish squamellae (Fig. 3H); petiole
scales 14.0-30.0 x (1.8-)2.0-4.0 mm, narrowly lanceolate to lanceolate (Fig. 3F), discordantly
bicolorous, or basal scales also concordantly bicolorous, with brown to dark brown (never
blackish) center, and white or yellowish margins; margins often fragmenting, of a more brittle
texture than the center; apical scales broader and lighter in colour than the basal ones (Fig.
3F)). Laminae 90-200 x 50-130 cm, ovate-elliptic, bipinnate-pinnatifid to tripinnate, green to
dark green, when dried sometimes blackish adaxially, pale green abaxially; apices gradually
reduced. Rhachises inermous to muricate, stramineous to light brown, rarely brown or
yellowish, pubescent adaxially, the hairs 1 mm or less, white to tan, antrorse and somewhat
appressed; glabrescent abaxially, covered with easily abraded scurf of white to grayish bullate
squamellae (Fig. 3A); sometimes persistent petiole scales reach up to the middle of the
rhachises. Pinnae to 70 cm long (Fig. 3E), distally not or just weakly green alate, alternate to
subopposite. Costae and costules inermous, stramineous to light brown, rarely brown or
yellowish, often with plumbeous tinge, short pubescent adaxially, densely tomentose
abaxially, with small white (rarely grayish or partly brown) flat and bullate squamules, also
with some small trichomidia and thin scales (to 10 mm long); the insertions bearing each a
weakly raised elliptic aerophore, grayish to black already in fresh material. Pinnules to 50-78
X (8-)12-17(-25) mm, sessile to subsessile (stalked to 1 mm), long triangular to linear, the tip
acute, the base truncate to weakly rounded (Fig. 4D), basal segments may be remote from the
following ones, but are connected by a narrow green wing; segments oblong, weakly falcate,
tip obtuse, margins crenulated (Fig. 4A-C); segments with more hairs abaxially than

adaxially, or sometimes equally hairy on both sides, or rarely hairs absent abaxially (Fig. 4A-
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C); hairs to 0.5 mm long, appressed adaxially, mainly near the segment margin on veins, erect
abaxially, evenly distributed on and between veins, and often substituted by appressed tan,
unicellular trichomidia; squamules on midvein and veins similar to scurf on costules, mainly
bullate squamules to 1 mm long, completely white or brown with white margins, some
subbullate and flattish squamules between them, these discordantly bicolorous tan to brown
with whitish margins or completely tan to whitish, margins often irregularly tinged brown
(Fig. 3A-D); all squamules with one or few white apical processes; sterile veins forked or
simple, fertile veins forked. Sori subcostal (Fig. 4A, B), in forks of veins; indusia
sphaeropteroid, lustrous tan to light brown, transparent, with weak apical umbo, fragile,
fragmenting irregularly at maturity, leaving a shallow cup or disc (Fig. 4A, B), sometimes
completely missing; paraphyses as long as or shorter than sporangia. Spores tetrahedral-

globose, perispore and exospore not examined.

Although Cyathea cystolepis Sodiro, which was listed as a synonym under C. pallescens
(Sodiro) Domin by Tryon (1976), had not been revalidated properly before, is was cited by
Moran (1998) as a valid species and treated as an endemic of the northern Cordillera
Occidental in Ecuador by Valencia et al. (2000). It is considered here as a synonym of C.

chimborazensis.

Key to the varieties
1. Hairs on the segments more abundant adaxially or equally dense on both sides, generally
erect and abundant; bullate scales abaxially frequent, mainly pure white, rarely with brown
070 | P
var. leonis
1. Hairs on the segments more abundant abaxially than adaxially except if hairs generally few
and appressed, then sometimes few hairs adaxially and almost no hairs abaxially; bullate
squamules with brown body if abundant. .................... 2
2. Hairs sparse, often appressed, bullate squamules abaxially few, only white, or lacking.
.......................................................................................... var.
boreopallescens
2. Hairs on the segments more abundant abaxially, sparse to abundant, mainly erect
adaxially, appressed adaxially, bullate squamules few to many, always brown bodied and
pure white ones mixed, the brown bodied squamules often prevailing. ............... var.

chimborazensis
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Cyathea chimborazensis var. chimborazensis (Hook.) Lehnert, comb. nov. Cyathea
caracasana (Kuhn) Domin var. chimborazensis (Hook.) R. M. Tryon, Contr. Gray Herb. 206:
19-98. 1976.
(Fig. 4A, D)

Cyathea chimborazensis var. chimborazensis differs from the very similar and sympatrical C.
tungurahuae Sodiro in having a concolorous whitish indument on the axes that can be easily
abraded, and in having bullate scales on the laminae; C. tungurahuae lacks both and has

generally wider pinnules than C. chimborazensis.

Distribution and habitat. Moist montane forests in western Venezuela, Colombia and

Ecuador, south to Prov. Chimborazo, at 2450-2850 m.

Additional specimens examined. COLOMBIA. Antioquia: Prov. Jardin, Cuchilla de
Ventanas, Alto de Ventanas, 2560 m, 09 Jun 2000, Giraldo & Mejia 2131 (COL). Bogota:
"Nova Grenada", Lindig 308 (B, COL); Fusugasuga, 2300/2600-2800 m, Lindig 308 (B,
COL). Boyaca: Valle del Rio Cusiana, entre Sogamoso y Corintho, 2000-2200 m, 08 Dec
1970, Murillo 1378 (COL); Arcabuco, 2700-2900 m, 07 Feb 1959, Bishler 1908 (COL).
Cauca: Puracé Parque Nacional de Puracé, 3050 m, 04 Oct 1984, Lozano et al. 4490 (COL);
Puracé, Parque Nacional de Puracé; via hacia la casacada, frente a la canbana de San Nicolas,
2800-2900 m, 14 Oct 1992, Orozco & Mayorga 2641 (COL). Cundinamarca: Sibate, Alto
de San Miguel, Km 31 de la carretera a Fusagasugd, 2730 m, 02 Mar 1974, Acosta Arteaga
133 (COL); En Km 14.1 de la carretera Fomeque a Chingaza, 2770 m, 27 Apr 1974, Acosta
Arteaga 351 (COL); San Miguel (Caserio Mun. Sibate), 2500 m, 20 Oct 1972, Hagemann &
Leist 1249 (COL); Sibate, below Alto de Cuchuco, 7 km SW of Sibate, 2600-2650 m, 19 Oct
1961, Tryon & Tryon 6113 (COL); Cordillera Oriental, quebrada la Virgen, Gazaunta valley,
Cordillera de Heliconia, 15 km NW of Medina, 2560 m, 02 Oct 1944, Grant 10345 (COL).
Huila: Cordillera Oriental, at Hacienda Pensilvanica, 15 km E of Baraya, 8400 ft, 23 Jun
1944, Little jr. 8120 (COL); Comisaria del Caqueta, Cordillera Oriental sobre el filo divisorio,
en Gabinete, 2300-2450 m 21-22 Mar 1940, Cuatrecasas 8418 (COL). Narifio: Paramo El
Campanero, arriba de La Botana (region Pasto), 3200 m, 31 Oct 1972, Hagemann & Leist
1382 (COL). Santander: Prov. Piedecuesta, Vereda Cristales, trocha que conduce al NE de la
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estacion, 2950 m, 07 Nov 1997, Bustos et al. 178 (COL); carretera del paramo de Guantiva a
Onzaga, 2970 m, 01 Dec 1967, Jaramillo Mejia 4433 (COL).

ECUADOR. Pichincha: Quito, bei San Florencio, Exkursion nach dem Weg von Manabi,
Stuebel 806 (B); San Florencio, Camino de Manabi, 1500 m, Stuebel 807 (B); Bellavista;
entre Tandayapa y Mindo (vieja carretera Quito - Puerto Quito), 2300 m, 10 Sep 2004,
Lehnert & Kessler 1156 (GOET, QCA, UC). Prov. unknown: Sodiro s.n. (B); In silvis
subandinis prope Alaspongo, Sep 1899, Sodiro s.n. (SI [N° 22864]).

Cyathea chimborazensis var. boreopallescens M. Lehnert, var. nov. Type. ECUADOR.
Zamora-Chinchipe: Reserva Tapichalaca, 2450-2550 m, 04°29’S, 79°07"W, 18-19 Sep 2004,
Lehnert 1296 (Holotype, QCA; isotypes, AAU, GOET, LOJA, UC).

(Fig. 4B, E)

A var. chimborazense pilis paucioribus absentiaque squamarum bullatarum bicolorium differt.

Etymology. The name refers to the northern geographic position of this variety towards the

similar Cyathea austropallescens M. Lehnert (Latin borealis, boreo- = North, northern).

Differs from the var. chimborazensis in lacking hairs on the veins abaxially as well as
bicolorous bullate scales. The concolorous whitish indument on petiole and axes is often
weakly developed; such plants resemble C. austropallescens from southern Peru and Bolivia,
but this species can be distinguished by the concolorous tan to brown petiole scurf and the
flattish to subbullate, concolorous brown squamellae and on the veins abaxially, which do not

occur in C. chimborazensis.

Distribution and habitat. Moist montane forest in southern Ecuador, Prov. Zamora-
Chinchipe, and northern Peru, Dept. Amazonas, at 2450-2850 m. This variety separates the

var. chimborazensis in the north from the var. leonis in the south.

Additional specimens examined. ECUADOR. Zamora-Chinchipe: Reserva Tapichalaca,
trail from the station to study plots 4-7, 04°29°S , 79°07°W, 2500 m, 31 Oct 2003, Lehnert
1053 (GOET, LOJA, QCA, UC); Reserva Tapichalaca, study plot B1, near Sector Ventanillas,
04°29°S , 79°07°W, 2600 m, 02 Nov 2003, Lehnert 1074 (GOET, LOJA, QCA, UC); road
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Valladolid-Yangana, Km 10.4-12.3, 04°29°S, 79°10"W, 2450-2850 m, 18 Feb 1993, Oligaard
& Leon 100604 (AAU, QCA).

PERU. Amazonas: Prov. Bagua, Cordillera Coldn SE of La Peca, 7500 - 7900 ft., 29 Sep
1978, Barbour 3611 (AAU, MO).

Cyathea chimborazensis var. boreopallescens appears to be smaller than the other two
varieties. The largest plant I observed was 3.5 m high with 15 cm diam. including the
persistent petiole bases. Most plants in the Reserva Tapichalaca, Ecuador, Prov. Zamora-

Chinchipe, were fertile at just 2 m trunk height and 10 cm diam.

Cyathea chimborazensis var. leonis Lehnert, var. nov. Type. PERU. Amazonas: Prov.
Leymebamba, alrededor de la Laguna de Los Condores, 06°51.201°S, 77°40.958'W, 2500-
2700 m, 16 Aug 1998, Quipuscoa-S. et al. 1234 (holotype, USM; isotypes, F, GOET).

(Fig. 4C, F)

A var. chimborazense pilis erectis in paginam superiorem crebribus absentiaque squamarum

bicolorum in indumento laminarum differt.

Etymology. This new variety is dedicated to Dr. Blanca Ledn to merit her extensive work on
Pteridophytes in the Rio Abiseo National Park, Peru, where the paratype was collected. The

epithet is a direct translation from Spanish “leén” (= lion) to Latin leo, leonis.

Differs from the var. chimborazensis in being densely hairy with erect hairs on both sides of
the lamina, and in having only white squamellae in the scurf on the pinnules. This variety
reaches similar growth heights as var. chimborazensis and with 13-15 m, it belongs to the

largest tree ferns worldwide.

Distribution and habitat. Growing in moist montane forest at 2700 m in northern Peru,

Dept. Amazonas and San Martin; to be expected farther south.

Additional specimens examined. PERU. San Martin: Prov. Marsical Caceres, Rio Abiseo
National Park, 07°XX’S, 77°XX"W, 2700 m, 01 Sep 1985, Young 1546 (F, USM).
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This variety can be mistaken for Cyathea straminea H. Karst. from Colombia, Ecuador and
Peru because of the white laminar indument and the overall appearance. They can be
distinguished by the flat bicolorous laminar scales with brown marginal teeth that are

common in C. straminea but absent in C. chimborazensis var. leonis.

Cyathea tungurahuae Sodiro, Sert. F1. Ecuad. 2: 12. 1908. Type. ECUADOR. Tungurahua:
“Sylv. suband. vulc. Tungurahuae, Ecuador”, Sodiro s.n. (Holotype, Q). Authentic specimens:
“Tungurahua, Jul 19017, Sodiro s.n. (P, SI).

Cyathea fulva Sodiro, Rec. Crypt. Vasc. Quit. 1883, not (M. Mart. & Gal.) Fée, 1857.
Lectotype, chosen by Tryon (1976). ECUADOR. Riobamba: Tamboloma, Oct 1882,
Sodiro s.n. (P; isolectotypes, B, K n.v., fragm. NY n.v.). Authentic specimen: “In
suband. occid. prov. Bolivar, Ecuador, Sep 1888”, Sodiro s.n. (SI [N° 22806]).

Cyathea ochroleuca Sodiro, Sert. Fl. Ecuad. 2: 11. 1908. Type. ECUADOR. Pichincha:
“Crescit in sylvis subandinis vulcani Atacazo, Ecuador, Jul 19077, Sodiro s.n.
(Holotype, QPLS; isotype, SI).

Cyathea nitens Sodiro, Sert. Fl. Ecuad. 2: 3. 1908. Type. ECUADOR. Pichincha: “Silvis
subandin. vulc. Corazon, Ecuador, Jul 19077, Sodiro s.n. (n.l.). Type collection (fide
Tryon 1976): “Corazon, Aug 1907, Sodiro s.n. (MO n.v., P, US)

Cyathea subinermis Sodiro, Sert. Fl. Ecuad. 2: 10. 1908. Type. ECUADOR. Pichincha:
“Sylvis subandinis vulcani Atacazo, Ecuador, Jul 1907, Sodiro s.n. (Holotype, Q).

Cyathea sodiroi H. Christ, Ind. Fil. 195. 1905. nom. nov. for Cyathea fulva Sodiro.

(Fig. 5)

Trunks to 10-12 m high, 12-20 cm diam., without old petiole bases, the frond scars usually
tightly packed, thomboid, the small parts of cortex between them blackish brown, without
pneumathodes or with few small ones below the scars; adventitious buds lacking. Petioles 48-
92 cm long, dark green to blackish, stramineous when dried, with strong spines; petiole scales
large, to 30 x 8 mm, broadly lanceolate with long tips, discordantly bicolorous, dark brown to
blackish with tan to white margins abaxially (Fig. 5A), discordantly bicolorous adaxially,
brown, often streaked centres and yellowish to white margins; petiole scurf dense, whitish-
grey to tan (Fig. 5B), consisting of clearly separated multiciliate squamellae with narrow
bodies (Fig. 5C). Fronds to 275 cm long, patent to weakly erect, arching from the middle.

Rhachises inermous, or muricate in basal half, yellow to stramineous, glabrescent abaxially,
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with dense indument of white to tan erect squamellae to 0.4 mm long, with many long
marginal processes, no larger scales like petiole scales present. Laminae 175 x 90 cm, firm
chartaceous to cartilaginous, bipinnate-pinnatifid, apices gradually reduced; dull green
adaxially, pale green abaxially. Costae yellow to stramineous, inermous or rarely some short
prickles basally, weakly hairy adaxially, the hairs white to tan, antrorsely curved, to 1 mm
long; costules yellow to stramineous, inermous, moderately to densely hairy adaxially, the
hairs white to tan, antrorsely curved, to 1 mm long. Pinnules to 12.0 x 2.5 cm, sessile to
subsessile, linear lanceolate, the base truncate to sligthly rounded, the apex long acute (Fig.
5E); segments to 3.5 mm wide, patent, straight to weakly falcate (Fig. 5F, G), the margins
subentire to crenulated, basal segments sometimes even pinnatifid; sinuses narrow, pointed;
basal segments never remote; veins glabrous adaxially, or with 1-3 white pluricellular hairs on
the midvein distally, glabrous to densely hairy abaxially with white erect hairs 0.4-0.6 mm
long (Fig. 5F, G), some scattered small flattish, round to broadly lanceolate, obtuse scales,
light brown to tan with white entire margins; sterile veins forked or simple, fertile veins
forked. Sori subcostal, in fork of vein; indusia subsphaeropteroid to sphaeropteroid, colourless
or tan, translucent, fragile, fragmenting to a shallow cup or disc with lacerated margins at
maturity, hardly recognizable as indusium; sometimes indusium stops growing before sorus is
fully developed and may just be cyatheoid, or it may fall off before the sporangia open;
paraphyses as long as or shorter than sporangia. Spores pale yellow, tetrahedral-globose;

exospore and perispore not examined.

Distribution and habitat. Mainly in moist montane forest and elfin forest, in open spots like
clearings and road cuts. Andes of Colombia and Ecuador at 2000-3200 m, to be expected in

adjacent Venezuela and Peru.

Additional specimens examined. COLOMBIA. Boyaca: Villa de Leyva, Santuario de Flora
y Fauna de Iguaque, Cabaia de Carrizal, 05°44'N, 73°28'W, 2820 m, 27 Mar 1993, Betancur
et al. 4069 (COL); camino del Alto de Onzaga a Soatd, en valle lateral, 2800 m, 23 Nov 1967,
Jaramillo Mejia 4183 (COL); entre Arcabuco y Villa de Leyva, camino de Las Coloradas,
2750 m, 28 Aug 1967, Jaramillo Mejia et al. 3001 (COL); Soata, carretera a Onzaga, hoya de
la quebrada San Antonio, 2820 m, 03Aug 1958, Jaramillo Mejia, Hernandez-Camacho & van
der Hammen 809 (COL); carretera de Chiquiquird a Pauna, entre Los Curubitos y San
Antonio, 2600 m, 02 Sep 1967, Jaramillo Mejia, Murillo & van der Hammen 3258, 3281
(COL); Villa de Leyva, Santuario de Flora y Fauna de Iguaque, alrededores de la Cabana
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Mamarramos, 2750 m, 09 Jun 2001, Murillo J. et al. 2969 (COL). Cundinamarca: La Mesa,
Laguna de Pedro-Palo, 2000 m, 14 Dec 1989, Acosta Artega et al. 2241 (COL); road from
Bogota to Sylvania, 20 km S of Bogota., 22 Jul 1972, Barrington 464 (COL); Arriba de La
Mesa, 2600 m, 16 Nov 1964, Jaramillo-U. s.n. (COL); San Francisco, hacienda "La Laja",
2880 m, 26 Sep 2004, Parra-O., Mieth & Vargas 596 (COL). Santander: Carretera del
paramo de Guantiva a Onzaga, 2800 m, 01 Dec 1967, Jaramillo Mejia & van der Hammen
4469 (COL).

ECUADOR. Bolivar. “In suband. occid. prov. Bolivar, Sep 1888,” Sodiro s.n. (SI, N°
22806). Caiar. Tipococha, 3200 m, 17 Aug 1933, Diels 592 (QCA). Imbabura. Cotacachi
Canton, Parroquia Plaza Gutierrez, caserio Tablachupa, via a Apuela, NW de Cuicocha,
00°20'N, 78°26"W, 2800-3000 m, 13 Jun 1992, Cuamacas, Gudifio & Tipaz 154 (QCNE).
Loja. Between Argelia and La Palma, SW of Loja, along old road to Catamayo, 04°09.49°S,
79°16.86°W, 2600-2700 m, 03 Nov 2004, Lehnert 1504 (AAU, GOET, LOJA, QCA, UC);
Road La Argelia (southern Loja)-La Palma, along crest of the mountain range just SW of
Loja, ca. 04°03’S, ca. 79°14"W, 2700-2900 m, 04 Mar 1989, Ollgaard et al. 90829 (AAU,
QCA); New road Loja-Saraguro, Km 17, 03°55’S, 79°15'W, 2600 - 2650 m, 19 Mar 1989,
Ollgaard & Feil 91113 (AAU, MO). Napo. Cuyuja, colecciones desde el Rio Maspa
siguiendo la carretera que va hacia Baeza, ca. 78°00'W, 2530 m, 19 Aug 1990, Jaramillo,
Grijalva & Grijalva 11933 (AAU, QCA); Oyacachi, camino Chalpi-Bafios, 00°12°S,
77°58' W, 2500-2800 m, 24 May 1996, Navarrete 1708 (AAU, QCA); Oyacachi, E of village,
trail to Pueblo Viejo, 00°13°S, 78°02°W, 2900-3200 m, 28 Oct 1995, Oligaard & Navarrete
1296 (AAU, QCA). Pichincha. Reserva Geobotanica Pululahua, camino a Lulumbamba,
00°05'N, 78°30"W, 2500-2610 m, 29 Jun 1988, Ceron 4288 (QCA); One hectare plot, Lloa
valley, Hda. Las Palmeras del Lcdo. Fernando Sotomayor, 14 km below Lloa towards Mindo,
00°50°S, 78°38'W, 2900 m, 13-14 Oct 1990, Jorgensen & Yepéz 92570 (QCA, AAU); One
hectare plot, Lloa valley, Hda. Las Palmeras del Lcdo. Fernando Sotomayor, 14 km below
Lloa towards Mindo, 00°10°S, 78°38°W, 2900 m, 07 Apr 1991, Jorgensen et al. 92659,
93070, 93074, 93079 & 93085 (AAU, QCA).

The specimen at P annotated as type specimen of Cyathea pallescens by Tryon in 1974
belongs without any doubt to C. tungurahuae Sodiro. It consists of a petiole with well
developed scurf and many scales, and a fertile pinna; a rare condition of such old a specimen.

Sadly, it cannot be used as a type anymore because the label has been swapped, which has
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been the cause of Tyron’s error. The typical scurf is exquisitely pictured in the revision of the
genus (Tryon 1976).

Cyathea fulva Sodiro is the name of priority; however, I tend to reject that name
because it is a homonym (renamed C. sodiroi H. Christ) with insufficient type material. The
priority of the other three combined names is not given by the publishing date as all three
diagnoses follow one another in the Sertula (Sodiro 1908). I have chosen the name Cyathea
tungurahuae Sodiro because of the condition and amount of the specimens. I have only found
specimens of C. subinermis and C. ochroleuca once each in two herbaria in Quito, both with
little scurf and scales remaining on the petioles. Furthermore, the label of C. ochroleuca has
written on it “sive var. C. tungurahuae”, indicating that Sodiro defined C. tungurahuae for
himself prior to C. ochroleuca (although this has no value according to the ICBN).

The array of synonym types cover the whole variability of the species: Cyathea
tungurahuae is a broad-leafed form with glabrous laminae, well developed spines and scurf;
C. ochroleuca is a medium sized form with well developed indument on the lamina, strong
spines and remnants of well developed petiole scurf; the specimens at hand of C. fulva and C.
nitens are identical with C. ochroleuca, but they lack the petiole; C. subinermis has a very
small leaf with the short petiole only muricate (thorns are worn off and thus only verrucate
now), but the petiole scurf is typical.

The type of C. tungurahuae appears distinct by its glabrousness and broad segments
from the types of the other names, which have generally some hairs abaxially and narrower
segments, but intermediate forms that fill this morphological gap have been found in one
population in southern Ecuador (Oligaard et al. 90829, Lehnert 1504). They show that in one
plant with broad pinnules short hairs may occur on one lamina while the other is completely
glabrous.

Cyathea tunguarahuae is defined by the combination of stellate scurf, glabrescent
axes, fragile indusia and lack of bullate squamules. The pubescence may vary from no hairs
on both sides to scattered hairs on veins adaxially and many hairs on and between veins
abaxially; the hairs are always very short (to 0.5 mm) and may be replaced by evanescent
appressed trichomidia; scales on the lamina are always few, broadly lanceolate to round, light
brown with white subentire margins. The very similar C. chimborazensis (Hook.) Domin is
best distinguished by the sessile bullate scales (vs. no bullate squamules in C. tungurahuae)
which vary in colour from pure white to brown with white tips; they also form part of the
easily abraded, dense scurf on rhachis, costae and costules which is otherwise formed of the

same whitish squamellae as in C. tungurahuae. The petiole scales of C. chimborazensis tend
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to be narrower and less contrastingly coloured than those of C. fungurahuae, and the scurf
squamellae are not so uniform in size and shape, too. The rhachises of C. tungurahuae never
have been found to bear persistent scales like it is sometimes the case of C. chimborazensis.

Other Andean Cyathea species are easily distinguished by the small stellate scurf
squamules of C. tungurahuae: Cyathea corallifera Sodiro from Ecuador and C. divergens
Kunze from the northern Andes, whose petiole scales match those of C. tungurahuae in size
and colour, have generally larger erect flat squamules in the scurf and also larger and broader
pinnules. Cyathea patens H. Karst. has brown to tan scurf of erect, round to oblong, fimbriate
squamellae, and smaller, less contrasted petiole scales than C. tungurahuae. In C.
austropallescens Lehnert of Peru and Bolivia, the scurf consists of irregularly dissected, flat
squamellae that are generally browner than in C. tungurahuae; it can also be distinguished by
the pubescence on the veins adaxially being denser than abaxially, and the presence of small
flat, brown to tan squamules on the lamina abaxially.

Without petioles at hand for identification, one can rely on the laminar scales that can
usually be found at the base of pinnae and basal pinnules: Cyathea tungurahuae has mainly
flat, round, tan scales with white subentire margins; other species similar in leaf cutting have
brown scales with dentate-ciliate margins (C. patens), or white scales with dark marginal teeth
and sometimes also dark central stripes (C. straminea H. Karst, C. corallifera Sodiro, C.
boliviana R. M. Tryon, C. ruiziana Klotzsch), or also bullate scales of white or brown color

(C. chimborazensis).

EXCLUDED NAMES:
Cyathea borjae Sodiro = Alsophila cuspidata (Kunze) Conant. One specimen seen (Sodiro
s.n., SI [N° 22788]) clearly belongs to this species and fits Sodiro’s (1893) description, which

mentions the characteristic black spines and very narrow scales on the petiole.

ALLIED SPECIES:

Cyathea atahuallpa (R. M. Tryon) Lellinger, Amer. Fern J. 74: 56. 1984.

Sphaeropteris atahuallpa R.M. Tryon, Rhodora 74: 442. 1972. Type: PERU. Amazonas.
Prov. Chachapoyas, Cerros Calla Calla, above Balsas on road to Leimebamba, 3000-3100 m,
14 Oct 1964, Hutchinson & Wright 6922 (Holotype, GH; isotype, UC). (Fig. 7B)
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Distinguishing characters. - Trunks to 13 m x 12 cm diam., without persistent petiole bases
when old, densely covered with them when young; fronds to 400 cm long, patent to
ascending, arching; scurf on petioles and leaf axes dense, persistent, consisting of white erect
scales 1-5 mm long (Fig. 7B), with long marginal cilia; scurf scales usually conglomerated to
distinct tufts; pinnules to 120(-130) x 28(-30) mm, sessile to subsessile; squamules on veins
mainly flat, white, translucent, 1-3 mm long, also with bullate squamules to 1 mm long
distally on midveins, completely white or with brown bases; all squamules with many white

marginal cilia; indusia firm, fragments persistent.

Distribution and habitat. In moist high montane forests in southern Eucador and northern
Peru at 2500-3000 m.

Selected specimens examined. ECUADOR. Azuay. Sevilla de Oro, old road 10 -12 km N of
the village, 02°46°S, 78°37°'W, 2750-2850 m, 11 Sep 1976, Oligaard & Balslev 9342 (AAU,
QCNE). Loja. Cajanuma, sendero "Osos de Anteojos", 2740 m, 07 Aug 2003, Lehnert 789
(GOET, LOJ, QCA, UC). Morona-Santiago. E of pass on Gualaceo-Limon road, 03°00.27'S,
78°39.10'W, 3000-3200 m, 15 Nov 2004, Lehnert 1563 (GOET, QCA, UC). Zamora-
Chinchipe. New road Loja - Zamora, ca. 5 km E of pass "El Tiro”, above old landslide along
road, 03°59°S, 79°08°W, 2500 m, 18 Nov 2004, Lehnert 1573 (GOET, QCA, UC).

PERU. Cajamarca. Jaén, Sallique, localidad Quebrada Grande, 05°40°59"S, 79°55W, 2700-
2800 m, 20 Jul 1998, Campos, Dia, & Guevara (UC). Libertad. Pataz, La Montaiiita (Dist.
Buldibuyo), 08°06°S, 77°14’W, 3000 m, 15 Mar 2001, Sagastegui, Zapata & Palacios 16321
(UC).

Cyathea corallifera Sodiro, Rec. Crypt. Vasc. Prov. Quit. 11. 1883. Type: Ecuador.
Pichincha: “Crece en los declives del Corazon y del Atacazo (Milligalli-S. Florencio), 1500-
2000 m, Sodiro s.n. (n.l.), Authentic specimens: “Corazon, 1882,” Sodiro s.n. (P, GH photo);
“Atacazo, prop. Canzacoto,” May 1882, Sodiro s.n. (NY).

For full synonymy see Tryon (1976). Fig. 6A-C.

Distinguishing characters. — Trunks to 5 m x 16 cm diam., without persistent petiole bases
when old, densely covered with them when young (less than 2 m high); scurf dense, persistent

on petioles, evanescent on leaf axes, consisting of erect, whitish squamellae with occasional
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brown marginal cells, and a basal layer of appressed, matted squamellac with long marginal
ciliae; petiole scales 18-30 x 3.0-6.0 mm, narrowly lanceolate to lanceolate, discordantly
bicolorous, or basal scales also concordantly bicolorous, with brown to blackish center, and
white to tan margins, these often fragmenting, of a brittler texture than the center; apical
scales broader and lighter in color than the basal ones; pinnules to 120-160 x (12)25-45 mm,
sessile or stalked to 6 mm), narrowly to broadly triangular to linear, tips long acute, bases
truncate to weakly cordate, basal segments may be free but not remote from the other

segments; indusia fragile, fragments ephemeral.

Selected specimens examined. ECUADOR. Cotopaxi. Reserva Ecologica Los Illinizas,
sector II, sector Chuspitambo, W of Choasilli, Cordillera Occidental, W slope, 00°58°42"S,
79°0622"W, 1900 m, 05 Aug 2003, Silverstone-Sopkin et al. 9829 (CUVC, UC). Imbabura.
Catacachi, Parroquia Apuela, sector Cuellague, 00°15'N, 78°25"W, 1600 m, 10 Jul 1992,
Tipaz & Aulestina 1684 (QCNE). Pichincha. Carretera Mindo — Nono, 00°01'N, 78°39'W,
2050 m, 02 Jul 2002, Lehnert 130 (GOET, QCA, UC).

This species is very similar to C. tungurahuae and C. chimborazensis. They share the same
indusium type, i.e., it is sphaeropteroid, very fragile, and sometimes missing completely,
though normally a disc with brown ring around the receptacle remains. Additionally, all have
mainly white scurf on petioles and on the leaf axes abaxially (in C. tungurahuae only on
young leaves, persistent in others). Cyathea corallifera differs, however, in its large, broad
pinnules (max. 17 x 3.5 cm vs. 12.5 x 2.6 cm in C. tungurahuae) and the presence of brown
marginal teeth in the concolorous white squamules of the scurf and the laminar indument (vs.
no brown marginal teeth in C. tungurahuae and C. chimborazensis).

Cyathea corallifera is known only from northwestern Ecuador. It grows in the
understory of moist montane forests and in clearings. Its habit with very long fronds drooping
from their bases and with very large pinnules does not change with the different sun exposure

(pers. obs.).

Cyathea divergens Kunze, Linnaea 9: 100. 1834. Type: PERU. Huanuco. Pampayaco, Jul
1829, Peoppig s.n. (diar. 1163) (Holotype, LZ [destroyed]). Authentic specimens (fide Tryon
1976): Poeppig 219 (diar. 1152) (B, K n.v., P, photo GH n.v., NY [fragm. ex B, K]).
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For full synonymy see Tryon (1976).

Tryon (1976) distinguished two varieties, var. divergens from Costa Rica and continental
South America, and var. tirckheimii from Mexico to Nicaragua. Only the var. divergens is

considered here.

Distinguishing characters. - Trunks 5-8(-15) m tall, to 10-12 cm diam., including adventitious
root mantle to 25 cm, without old petiole bases, upper parts invested in pale scales; fronds to
600 cm long, drooping; pinnules 14.0-17.0 x 3.5-5.0 cm, the largest ones long-stalked (14-19
mm), 1.5-4.0(-5.0) cm between the stalks, triangular, truncate at base, acute or short attenuate
at tip, the basal segments alternately placed, often remote from each othveins glabrous
abaxially except for appressed white unicellular trichomidia, few small, flattish, brown, ovate
squamules with elongated tips, and finely dissected dark brown squamules; indusia

sphaeropteroid, firm, fragments persistent.

Distribution and habitat. In moist montane forests at 1000-2500 m in Costa Rica, Panama,

Colombia, Venezuela, Surinam, Ecuador, and Peru.

Selected specimens examined. COSTA RICA. Cartago. Finca La Esperanza, ca. 3 km E of
Muifieco and 2 km SW of Navarro, 1200-1300 m, 13 Jul 1970, Lellinger 1120 (AAU).
PANAMA. Panama. Cerro Jefe 100 m al N de la torre, 1000 m, 08 Nov 1986, Valdespino &
Aranda 247 (COL).

COLOMBIA. Antioquia. Amalfi, via principal hacia Medellin, sector de la Cascada, 1650
m, 15 Apr 2000, Giraldo & Mejia 2034 (COL). Cundinamarca. Pacho, bosques de Patasia,
2300 m, 27 May 1949, Uribe Uribe 1976 (COL). Cauca. Popayan, Rio Molino, Vereda Santa
Barbara, 1950 m, 14 Jul 2003, Munar & Ceballos 152 (COL). Huila. La Argentina, Quebrada
del Pueblo, 1850 m, 25 Sep 1984, Lozano G. et al. 3996 (COL). Narifio. La Union, Cerro La
Jacoba, 1990-2440 m, 31 Jul 1977, Diaz-P. S. et al. 872 (COL). Norte de Santander. Loso
and vicinity (N of Toledo), 2200-2400 m, 06-07 Mar 1927, Killip & Smith A.C. 20407 (COL).
Quindio. Provincia de Mariquita, 1800 m, Jan 1852, Triana 653 (COL). Risaralda.
Santuario, Vereda Las Colonias, margen derecha del Rio San Rafael, 2500 m 25 Feb 1983,
Torres et al. 2314 (COL). Valle de Cauca. Carretera Cali-Popayan, Reserva Natural El
Guayabo, 1500 m, 12 Sep 1967, Hagemann 353 (COL).
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ECUADOR. Carchi. Tulcan, arriba de Maldonado, frontera con Colombia, sitio Chilma,
00°51'N, 78°02°W, 2000 m, 20 May 1991, Palacios & Rubio 7275 (MO, QCNE). Napo.
Quijos, Reserva Ecologica Antisana, Cordillera de los Guacamayos, sector oriente, cruce del

oleoducto de la compania ARCO, coleccion entre El Mirador y Camino de la Virgen,

00°38’S, 77°51"W, 2300 m, 12-14 Jan 1999, Vargas & Navarrete 3489 (MO, QCNE).

Cyathea divergens may have remants of brown scurf on the leaf axes, similar to C.
carolihenrici M. Lehnert (2003) and C. meridensis K. Karst. However, the scurf of C.
divergens consists of small, hyaline, thin bodied squamules whose numerous brown marginal
teeth dominate the scurf color; in C. carolihenrici and C. meridensis, these squamules are
entirely dark castaneous. The scurf is well developed the Peruvian material chosen as
reference (Tryon 1976) and some specimens from Costa Rica and the Guyana Highlands in
Venezuela; however, in most specimens from the northern Andes the scurf on the leaf axes is
scarce or absent. Cyathea divergens (as well as C. corallifera) can furthermore be
distinguished from C. carolihenrici and C. meridensis by the white margined petiole scales
and the white petiole scurf containing different sized flattish squamules (vs. brownish to
orange scale margins and dark brown, uniformly small scurf squamules in C. carolihe