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ABSTRACT

THE SYSTEMATICS OF THE GENUS AMAUROPELTA (PTERIDOPHYTA:
THELYPTERIDACEAE) IN THE CARIBBEAN ISLANDS

By

Orlando Alvarez-Fuentes

Thelypteris subgenus Amauropelta comprises at least 200 fern species. Most of
them occur in the Neotropics, but there are about 11 paleotropical species. My studies
with Caribbean amauropeltoid species propose improvements to the taxonomy of
Thelypteridaceae that help resolve a long standing controversy about generic
classification in the family. Plastid DNA regions (rps4, the rps4-trnS spacer, and the
trnL-trnF spacer) were analyzed to infer the phylogeny and evaluate the phylogenetic
position of Thelypteris subg. Amauropelta, building on earlier phylogenetic work. The
results of my molecular phylogenetic trees show strong support for the monophyly of
subg. Amauropelta and highlight that our best approach towards a classification of the
family would require recognition of Thelypteris in a narrow sense, as well as recognition
of many additional genera. The resulting phylogeny, however, did not provide adequate
resolution to fully clarify relationships among the sections of Thelypteris subg.
Amauropelta, but it does provide insight that some sections are not monophyletic, e.g.,
Amauropelta, Uncinella, Lepidoneuron, and Adenophyllum. This study proposes
recognizing subgenus Amauropelta at generic level; for that reason it was necessary to
make 51 new combinations to Amauropelta for the Caribbean species and some
continental American ones. A taxonomic treatment focuses on the Caribbean species of

the genus and is based mainly on herbarium studies, SEM studies of spore morphology,



and field observations. Of the Neotropical Amauropelta, 57 taxa occur in the Caribbean
Islands (50 species and 7 varieties), of which 41 are endemic to the area. These high
levels of endemism parallel those reported for flowering plant taxa in the Caribbean
region. Five of those Caribbean amauropeltoid taxa (3 species and 2 varieties) and a
section are described here. The taxonomic treatment of the 57 taxa includes keys to
species identification, general distribution data, and illustrations. Furthermore, my studies
based on museum specimens deposited in herbaria across the world and my fieldwork in
the Caribbean Islands have resulted in the revision of 15 taxa (14 species and one variety)
of Amauropelta sect. Uncinella for the area. Within Amauropelta, species of sect. |
Uncinella are clearly diagnosable by its uncinate or hamate hairs in laminar tissue and
vascular axes. This regional revision, which also includes taxonomic keys and species
descriptions, documents the current diversity of the Caribbean species of Amauropelta
sect. Uncinella. In this study, A. consimilis was excluded from the synonymy of 4.
gracilis and revalidated as a good taxon and A. oligocarpa var. navarrensis is recognized
at the varietal rank. In addition, the taxonomic confusion that persisted about the specific

epithet ‘diplazioides’ was resolved.
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CHAPTER 1

THE GENUS AMAUROPELTA (THELYPTERIDACEAE) IN THE CARIBBEAN
ISLANDS:
INTRODUCTION



The fern family Thelypteridaceae Pic. Serm. is a large, worldwide group of nearly
1,000 species with a complex taxonomic history. This family has been a subject of
controversy regarding generic boundaries for more than 50 years. There are two views
concerning the best way to circumscribe genera within the family: most New World fern
specialists recognize only one to five genera while most Old World specialists recognize
about thirty (see below for a more full discussion). One of the goals of this dissertation is
to provide a framework that will address this dual classification system in
Thelypteridaceae; for that purpose I selected to cover in this study those fern species of
Thelypteris subgenus Amauropelta (Kunze) A.R. Sm. in the Caribbean Islands.

The Caribbean Islands, as defined here (Figure 1), are formed by three major
archipelagos that extend in an arc from the Yucatan Peninsula and southern Florida to the
northern coast of South America, and delimited the Caribbean Sea from the Atlantic
Ocean (Santiago-Valentin & Olmstead 2004; Fritsch & McDowell 2003; Gutiérrez &
Rivero 2002). These three archipelagos are: The Bahamas; the Greater Antilles, which
includes the largest islands in the Caribbean region: Cuba, Hispaniola, Puerto Rico, and
Jamaica; and the Lesser Antilles, an arc of smaller islands that extend from Sombrero,
east of Puerto Rico and the Anegada Passage, to Grenada, north of Venezuela (Acevedo-
Rodriguez 2007).

As in most islands, the Caribbean biota is distinguishing by high levels of species
richness and endemicity; these topics have driven much interest in island biology and
have resulted in numerous and important studies in ecology, evolution, and systematics

(e.g., Darwin 1859; MacArthur & Wilson 1967; Carlquist 1974 and citations therein;



Crawford & al. 1987; Adsersen 1995; Crawford & Stuessy 1997; Futuyma 1998;
Francisco-Ortega & al. 2000).

Estimates of species richness of vascular plants in the Caribbean Islands are
between 12,000 and 13,000 species, of which about 60% are endemic to the islands
(Fritsch & McDowell 2003, and citations therein). This places the Caribbean Islands as
one of the leading biodiversity hotspots in the world (Myers & al. 2000; Smith & al.
2004; Francisco-Ortega & al. 2007). The high plant diversity observed in the Caribbean
is explained by many factors such as proximity to continental America, diversity of
topography and substrates; tropical climatic conditions; and complex geology (Samek
1973; Borhidi 1996).

Thelypteris subgenus Amauropelta is recognized here as genus Amauropelta
Kunze in Chapters 3, 4, 5, and 6. Amauropelta is the genus with the most fern taxa in the
Caribbean with 57 taxa (50 species and 7 varieties), of which 41 are endemic to the area.
These high levels of endemism parallel those reported for flowering plant taxa in the
Caribbean region (Santiago-Valentin & Olmstead 2004; Francisco-Ortega & al. 2007).

Recent work in Caribbean Amauropelta has shown that important gaps remain in
our knowledge of its taxonomy (at least in the Caribbean area), evolutionary history,
distribution, and conservation status (Alvarez-Fuentes 1995; Alvarez-Fuentes & Sanchez
2005a; Sanchez & Caluff 2005). The most complete taxonomic treatments of
Amauropelta (as Thelypteris subg. Amauropelta) in the Caribbean are those of Proctor
covering the Lesser Antilles (1977), Jamaica (1985a), and Puerto Rico and the Virgin
Islands (1989), and more recently Sanchez & al. (2006) covering Thelypteridaceae for

Cuba. These treatments document the species in the islands but they are not inclusive and



provide little information about species relationships in the Caribbean, or about the
relationships with thelypteroid species outside the Caribbean area. Moreover, there is no
modem account for any fern family from Hispaniola.

With this in view I decided to pursue a comprehensive study covering all
Caribbean species of Amauropelta, including a phylogenetic framework to improve the
taxonomy and reach a better understanding of their evolutionary relationships and
biogeography.

In Chapter 2, a molecular-based phylogeny is presented to further test the
monophyly of Thelypteris subg. Amauropelita. These results allow me to examine the two
taxonomic views concerning the best way to circumscribe genera within
Thelypteridaceae, concluding that our best approach towards a stable classification of the
family would require recognition of Thelypteris in a narrow sense and to recognize
Amauropelta at the generic rank.

A consequence of the recognition of Amauropelta is that new combinations for
many species are necessary. The rules of the ICBN, the International Code of Botanical
Nomenclature, establish that a new combination is only validly published if the basionym
or replaced synonym is cited (McNeill et al. 2006). Forty-three new combinations to
Amauropelta for the Caribbean and some continental American species are made in
Chapter 3 to facilitate future discussions in the text.

In Chapter 4, a taxonomic treatment for all the 57 Caribbean taxa of Amauropelta
is presented; the treatment includes keys, general distribution data, and illustrations. Six
new taxa, including a new section, are described here and eight new sectional

combinations are presented.



Chapter 5 comprises a detailed taxonomic revision of the 15 Caribbean taxa of
Amauropelta sect. Uncinella (A.R. Sm.) J.P. Roux. This section was selected as a study
case because: 1) their species are characterized by the presence of uncinate or hamate
hairs in laminar tissue and/or vascular axes, 2) the 15 taxa of Uncinella that occur in the
Caribbean represent 26% of all Caribbean amauropeltoid taxa; and 3) they are distributed
in most islands of the Caribbean area.

Chapter 6 summarizes the limitations of the present study and points to the best
way to resolve them in future studies. In this chapter I also present what I think should be
the future directions in the study of Thelypteridaceae worldwide and future research goals

related to the systematics, evolution and biogeography of Amauropelta.



Figure 1. Map of the Caribbean Islands including part of Florida, Central America, and part of
South America. Both Haiti and the Dominican Republic (Dom. Rep.) are part of the island
Hispaniola. Map was modified from those generated by the Cartographic Research Lab of the
University of Alabama (http://alabamamaps.ua.edu/).
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CHAPTER 2

PHYLOGENETIC ANALYSIS OF THELYPTERIS SUBGENUS AMAUROPELTA
(THELYPTERIDACEAE) BASED ON PLASTID DNA SEQUENCES



ABSTRACT

Plastid DNA regions (rps4, the rps4-trnS spacer, and the trnL-trnF spacer) were
analyzed to infer the phylogeny and evaluate the phylogenetic position of Thelypteris
subg. Amauropelta, building on earlier phylogenetic work. This group is a large, mainly
Neotropical group with about 200 species. The inferred phylogeny provides strong
support for the monophyly of subg. Amauropelta and illustrates even more the need for a
new, and cohesive, classification system for Thelypteridaceae. Thelypteridaceae is a
large, worldwide group of nearly 1,000 species of ferns with a complex taxonomic
history. Generic circumscriptions in the family have been a subject of controversy for
more than 50 years. There are two views concerning the best way to circumscribe genera
within the family: most New World fern specialists recognize only one to five genera
while most Old World specialists recognize about thirty. The resulting phylogeny
suggests that the best approach towards a stable classification of the family would require
recognition of Thelypteris in a narrow sense and to recognize Amauropelta at the generic
rank. Consequentially other groups sometimes treated within Thelypteris would merit
generic recognition as well (e.g., Coryphopteris Holttum, Metathelypteris (H. It6) Ching,
Oreopteris Holub, and Parathelypteris (H. Itd) Ching). The phylogeny, however, did not
provide adequate resolution to fully clarify relationships among the sections of
Thelypteris subg. Amauropelta, but it does provide insight that some sections are not

monophyletic, e.g., Amauropelta, Uncinella, Lepidoneuron, and Adenophyllum.



INTRODUCTION

Our current understanding of evolutionary relationships of ferns (monilophytes)
has greatly benefited from a number of phylogenetic studies in the last fifteen years
(Hasebe & al. 1994, 1995; Pryer & al. 1995, 2001a, 2004; Wolf & al. 1998; Schneider &
al. 2004a; Smith & al. 2006; Schuettpelz & Pryer 2007). Several studies within the
leptosporangiate fern lineages have result'ed in a phylogenetic framework to address long-
standing questions about classification in many families, e.g., Aspleniaceae Newrﬁan
(Van den Heede & al. 2003; Schneider & al. 2004b), Cyatheaceae Kaulf. (Korall & al.
2006, 2007), Dryopteridaceae Ching (Little & Barrington 2003; Skog & al. 2004; Geiger
& Ranker 2005), Grammitidaceae Ching (Ranker & al. 2004; Schneider & al. 2004c¢),
Hymenophyllaceae Link (Pryer & al. 2001b; Hennequin & al. 2006), Polypodiaceae J.
Pres] (Haufler & al. 2003; Schneider & al. 2004d), Pteridaceae E.D.M. Kirchn. (Sanchez-
Baracaldo, 2004; Schuettpelz & al. 2007), and Thelypteridaceae (Smith & Cranfill 2002).

This study focuses on Thelypteridaceae, which is one of the largest fern families
with about 1,000 species distributed mostly in tropical and subtropical regions (Smith
1974, 1988, 1990; Tryon & Tryon 1982). Members of the Thelypteridaceae (Figure 2) are
characterized by having two hippocampus-shaped vascular bundles at the base of the
petioles that fuse into a single U-shaped strand distally; and by unicellular, acicular or
branched hairs on the adaxial side of the rachises, costae and laminar tissue (Smith 1974,
1990; Holttum 1977). Recent phylogenetic studies based on the chloroplast gene rbcL
(Hasebe & al. 1995; Pryer & al. 1995), combined chloroplast data from genes rps4, and

the spacers rps4-trnS, and trnL-trnF (Smith & Cranfill 2002), and rbcL, atpB, and atpA
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(Schuettpelz & Pryer 2007), show the Thelypteridaceae to be monophyletic and sister to a
clade comprising members from Aspleniaceae, Woodsiaceae (Hook.) Herter,
Onocleaceae Pic. Serm., and Blechnaceae (C. Presl) Copel. (Smith & Cranfill 2002;
Schuettpelz.& Pryer 2007).

There are basically two disparate points of view on generic circumscription within
Thelypteridaceae. On one extreme, Morton (1963) recognized only one genus,
Thelypteris, in the entire family. On the other extreme, 18 to 32 genera in the
Thelypteridaceae have been recognized by others (Ching 1963; Holttum 1971; Pichi
Sermolli 1977). Smith (1990) proposed an intermediate view recognizing five genera
(Thelypteris, Cyclosorus Link, Macrothelypteris (H. 1td) Ching, Phegopteris (C. Presl)
Fée, and Pseudophegopteris Ching). The studies of Smith & Cranfill (2002) provided
strong support for the recognition of a phegopteroid lineage, comprising
Macrothelypteris, Phegopteris, and Pseudophegopteris, and a cyclosoroid group,
comprising Cyclosorus (sensu Smith 1990); Thelypteris (sensu Smith 1990) was resolved
as paraphyletic in relation to the cyclosoroids. Nevertheless, Smith & Cranfill (2002)
were non-committal about what genera should be recognized in the family. This study
follows the taxonomy of Smith (1990).

The focus of this work is Thelypteris subg. Amauropelta, a large subgenus with at
least 200 species, most of them neotropical (Smith 1974, 1983a). Species of subg.
Amauropelta are characterized by having creeping to erect rhizomes; proximal pinnae
that are usually reduced; simple veins with the lowermost of them usually meeting the
margins of segments distally to the sinuses; indusiate or exindusiate sori; spores with a

densely reticulate perispore; and a base chromosome number (x) of 29 (Smith 1990). This
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group has been largely recognized taxonomically at subgeneric and generic levels based
on the aforementioned traits; the neotropical species have been treated in nine sections by
Smith (1974): Adenophyllum A .R. Sm., Amauropelta, Apelta A.R. Sm., Blennocaulon
A.R. Sm., Blepharitheca A.R. Sm., Lepidoneuron A.R. Sm., Pachyrachis A.R. Sm.,
Phacelothrix A.R. Sm., and Uncinella A.R. Sm.

The major center of diversity for most sections is the Andean region of Colombia,
Ecuador, and Peru (Smith 1983a). However, sect. Amauropelta has a secondary center of
diversity in the Caribbean Islands (Smith 1974); twenty-two of the 25 species that occur
there are endemic (this dissertation, Chapter 4).

At a higher taxonomic level, 35 of the 50 (70%) species of subg. Amauropelta in
the Caribbean Islands are endemic to the area (this dissertation, Chapter 4). This parallels
high levels of endemism reported for flowering plant taxa in the Caribbean region
(Santiago-Valentin & Olmstead 2004, Francisco-Ortega & al. 2007).

The aims for this study were to: 1) test the monophyly of Thelypteris subg.
Amauropelta using sequence data of the chloroplast gene rps4, and spacers rps4-trnS, and
trnL-trnF; 2) gain insights into the evolutionary relationships of some of the major
sections within Thelypteris subg. Amauropelta; and 3) improve the taxonomy of

Thelypteridaceae based on the resulting phylogeny.

MATERIALS AND METHODS

Sampling. In order to test the phylogenetic position of subg. Amauropelta within

Thelypteris, 1 sampled 24 taxa, two from sect. Adenophyllum, eleven from sect.
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Amauropelta, two from sect. Lepidoneuron, and nine from sect. Uncinella; 88% of the
200 species present in subg. Amauropelta are represented in these four sections. When
possible, representatives from a species across a variety of habitats and from throughout
the geographic ranges were included. Thirty-two more thelypteroid taxa, including the
type of Thelypteris, T. palustris Schott, were taken from GenBank from the study of
Smith & Cranfill (2002); T. /limbosperma (All.) H.P. Fuchs was excluded from the
analysis because of the lack of sequence data for the trnL-F spacer region (Table 1).
Based on Smith & Cranfill (2002), three species from the Woodsiaceae were selected as
outgroups: Acystopteri; Jjaponica (Luerss.) Nakai, Cystopteris protrusa (Weath.) Blasdell,
and Gymnocarpium oyamense (Baker) Ching; all remaining taxa comprised the ingroup.
Fresh material was available for 13 taxa, all of which were collected by the author
in Cuba, Hispaniola, Jamaica, and Ecuador. When fresh material was unavailable, tissue
was extracted, with permission, directly from herbarium specimens. Voucher specimens

or GenBank accession numbers are listed in Table 1.

DNA isolation, amplification, and sequencing. Total genomic DNA was
extracted from silica-dried, or herbarium leaf material. DNA extraction methods follow
the Doyle & Doyle (1987) cetyltrimethyl-ammonium-bromide (CTAB) protocol with
modifications from Loockerman & Jansen (1996). Amplification of plastid DNA
fragments (the coding region rps4 and two non-coding spacers, rps4-trnS and trnL-trnF)
follow Smith & Cranfill (2002). These markers have been shown to be phylogenetically
useful, are well-characterized (Taberlet & al. 1991; Nadot & al. 1994, 1995), and are

known to be variable within Thelypteridaceae (Smith & Cranfill 2002). Forward primer e
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(3’-GGTTCAAGTCCCTCTATCCC-5’) and reverse primer f(5’-
ATTTGAACTGGTGACACGAG-3’), for trnL-trnF non-coding region, follow Taberlet
& al. (1991); forward primer rps5’ (5’~ATGTCCCGTTATCGAGGACCT-3’) and
reverse primer #rnS R (5’-TACCGAGGGTTCGAATC-3"), were used to amplify the
rps4 amplicon, which include the coding region rps4 plus the intergenic spacer rps4-trnS
(Nadot & al. 1995; Smith & Cranfill 2002; Sanchez-Baracaldo 2004; Shaw & al. 2005).

The polymerase chain reaction (PCR) amplifications took place in a 25 pL
reaction mixture containing: 0.25 uL of AmpliTaq Gold polymerase (Applied
Biosystems), 2.5 uL of the supplied reaction buffer II, 2 uL (25 mM) of the supplied
magnesium chloride solution (MgCl,), 1.25 pL of Dimethyl sulfoxide (DMSO), 2 uL
(0.2 mM) of all four dNTPs, 0.5 uL (0.2 mM) of each primer, 1 uL of total DNA, and
purified water (ddH,0) to volume. Optimized PCR cycle lengths and temperatures were
as follows: an initial hot start of 96°C for 5 min, 35 cycles (96°C for 60 s, 51°C for 120 s,
and 72°C for 150 s) and a final extension step at 72°C for 5 min. All reactions were
performed on a MJ Research PTC-100 thermacycler.

Several unsuccessful attempts were made to amplify the internal transcribed
spacer (ITS) regions (ITS1, the 5.8 gene, and ITS2) of nuclear ribosomal DNA. I used the
reverse primer ITS4, and forward primers ITS1 and ITSS, from White & al. (1990), as
well as the novel forward primer (5>-CCTGCGGAAGGATACTTGTCG-3") developed
by Van den Heede & al. (2003).

PCR products were purified after positive band visualization on agarose gels with
the QIAquick PCR purification kit (Qiagen) according to the supplied protocol.

Sequencing reactions were performed using Applied Biosystems cycle sequencing
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technology, on an ABI PRISM® 3730 Genetic Analyzer at the Genomic Core of the

center of Research Technology Support Facility (RTSF) at Michigan State University.

Sequence alignment and phylogenetic analyses. Sequence assembly and
alignments were performed using MacGDE 2.3 (http//www.msu.edu/~lintone/macgde).
Sequences were manually edited and gaps were inserted or deleted where necessary
(Appendix A). Gaps were scored as missing data. Termini of the chloroplast regions were
determined by comparison with published sequences of Smith & Cranfill (2002) used in
this study.

Maximum parsimony analyses (MP) were conducted using PAUP* (Version
4.0b4; Swofford 2000). Heuristic searches were complete using a 100 random addition
sequences replicates, tree bisection-reconnection (TBR) branch swapping, MULTrees
option on, and collapse zero-length branches were turned off. All other settings follow
the standard defaults. Bootstrap analyses (Felsenstein 1985) were conducted using 1000
replicates with 10 random addition sequences per replicate, but saving only 100 trees for
each search. Branches with a bootstrap percentage (BP) > 90% were considered as well
supported, 70% < BP > 89% as moderately supported, and BP < 70% as weakly or not
supported. Consistency index (CI) and retention index (RI) were calculated based on 461

parsimony informative characters.
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RESULTS

The aligned sequences of the combined dataset (rps4 + rps4-trnS spacer + trnL-
trnF spacer) were 1380 bp long, with a total of 461 phylogenetically informative
characters. Phylogenetic analyses resulted in 181 most parsimonious trees (Figure 3) with
a length of 1335 steps; CI = 0.498, and RI = 0.750.

The strict consensus tree (Figure 4) shows the two major lineages within
Thelypteridaceae (Smith & Cranfill 2002) recovered with high bootstrap support: the
Phegopteroid (A) lineage (BP = 88%), including Macrothelypteris, Phegopteris, and
Pseudophegopteris; and the Thelypteroid (B) lineage (BP = 95%), which includes the
remaining clades. Within B Thelypteris s.s., represented by T. palustris, corresponds to
Smith’s (1990) Thelypteris subg. Thelypteris and was resolved basal and sister to a
moderately-supported clade C (BP = 74%) comprising Cyclosorus s.l. and Thelypteris
subgenera Amauropelta, Coryphopteris, Metathelypteris, and Parathelypteris (all sensu
Smith 1990). Lineage C includes two subclades: 1) D (BP = 97%), including Cyclosorus
s.l.; and 2) E (BP = 77%), including the remaining C.

Nine species of the D subclade and two species from E have no current name and
need a new combination in their respective genera; therefore, they are listed here under
their segregate generic names following Holttum (1971).

As in previous studies (Smith & Cranfill 2002; Schuettpelz & Pryer 2007)
Thelypteris (sensu Smith 1990) was not resolved as monophyletic; instead it is

paraphyletic to the cyclosoroids (BP = 74%).
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Within the E lineage, there is strong support (BP = 99%) for a subclade F
containing 7. nevadensis (subg. Parathelypteris), sister to a strongly supported (BP =
100%) group (AMAU) that comprises all the species of subg. Amauropelta sampled in
this study (Figure 4). The second subclade G was formed by Metathelypteris dayi and
Coryphopteris seemanii and is weakly supported (BP < 50%).

There was a weakly supported split between two major lineages in AMAU
(Figures 4, 5): I (BP = 50%) including species of sections Adenophyllum, Amauropelta,
Lepidoneuron, and Uncinella; and 11 (BP = 54%) with the remaining species of sect.
Amauropelta included in this analysis. The topology of I is not well resolved in the strict

consensus tree (Figure 4), and only a few nodes received high bootstrap support.

DISCUSSION

Monophyly of subg. Amauropelta (sensu Smith 1990) and taxonomic
implications. Recognition of non-monophyletic genera in Thelypteridaceae taxonomy is
one of the biggest problems to be resolved in order to reach a consensus towards a
cohesive and comprehensive generic classification system for the family (Holttum 1969,
1970; Smith 1971a, 1983b). This problem is apparent in modern floristic studies from the
Old World and New World. Old World studies (Roux 2001 [South Africa]; Chaerle &
Viane 2002 [Ethiopia); Beaman & Edwards 2007 [Sabah]) follow Holttum (1971); while
New World studies (Smith 1992 [Peru], 1993a [North America], 1993b [Guianas]; Pérez-
Garcia & al. 1999 [Mexico]; Mickel & Smith 2004 [Mexico]; Sanchez & al. 2006

[Cuba)) usually follow Morton (1963) with few modifications, e.g., recognition of
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Macrothelypteris and Phegopteris at the generic rank. Previous studies in cytology
(Smith 1971a; Walker 1973; Léve & al. 1977), palynology (Wood 1973; Tryon & Tryon
1982; Tryon & Lugardon 1991), morphology (Christensen 1907, 1913; Holttum 1969,
1970, 1971; Smith 1971b, 1974, 1990; Proctor 1985a), and phylogenetics (Smith &
Cranfill 2002; Schuettpelz & Pryer 2007) have provided support for the monophyly of
some groups like Macrothelypteris, Phegopteris, Cyclosorus, or subg. Amauropelta, and
several other studies have addressed the need of a more cohesive classification system of
Thelypteridaceae (Lellinger 1985; Smith & Cranfill 2002; Schuettpelz & Pryer 2007)
suggesting that an improved taxonomic classification is needed.

In order to recognize monophyletic groups, Thelypteris (sensu Smith 1990) could
be split into multiple genera, or other currently recognized genera, such as Cyclosorus,
could be subsumed into an even more inclusive Thelypteris. This study, however,
supports both: 1) dismantling of Thelypteris (sensu Smith 1990) into six or fewer genera
(e.g., Thelypteris, Amauropelta, Parathelypteris, Metathelypteris, Coryphopteris, and,
potentially, Oreopteris) and recognition of Cyclosorus s.l. (sensu Smith 1990); or 2)
inclusion of Cyclosorus into Thelypteris (all sensu Smith 1990).

I support dismantling of Thelypteris and recognition of Cyclosorus s.l. (sensu
Smith 1990). Thelypteris, as defined by Morton (1963), Smith (1990), and, more recently,
Smith & al. (2006), is paraphyletic in reference to the cyclosoroid group (Figure 4). This
phylogeny also shows monophyletic groups, i.e. potential genera, with various degrees of
bootstrap support; for instance the separation of T. palustris from clade C (BP = 74%);
the monophyly of Cyclosorus s.l. (BP = 97%), and the monophyly of Thelypteris subg.

Amauropelta (BP = 100%), which here is resolved as sister to subg. Parathelypteris (T.
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nevadensis), a free-veined group represented in temperate North America. Thelypteris
nevadensis is a temperate species that differs from those in subg. Amauropelta by having
spores with a spiny reticulum and base chromosome number (x) of 27, while species in
subg. Amauropelta are mainly tropical ones and have spores with a lattice-like reticulum
and base chromosome number (x) of 29. The two other free-veined groups in the lineage
E are subgenera Coryphopteris and Metathelypteris, which comprise only Old World taxa
and were resolved as sisters to the subclade F (Figures 4, 5).

The phylogenetic relationships observed here can be correlated, mainly, with
three characters: venation patterns, spore morphology, and base chromosome number.
Species of Cyclosorus s.1. are characterized by veins that are connivent at the sinus or
variously anastomosed below the sinus (Tryon & Tryon 1982; Smith 1990; Smith &
Cranfill 2002); spore architecture exhibits prominent coarse ridges that form a winged
structure (Walker 1973; Wood 1973; Tryon & Tryon 1982; Tryon & Lugardon 1991);
and base chromosome number (x) of 36 (Smith 1971a; Léve & al. 1977; Smith & Cranfill
2002). Thelypteris (sensu Smith 1990) have species with free veins; spores with various
architecture that range from echinate to finely reticulate, lattice-like, surfaces; and base
chromosome number from 27 to 35 (Walker 1973; Wood 1973; Tryon & Tryon 1982;
Smith 1990; Tryon & Lugardon 1991). Correlations between spore architecture and base
chromosome number in Thelypteridaceae was first reported by Walker (1973) and Wood
(1973), and later by Tryon & Tryon (1982); these authors clearly delimited the species of
subg. Amauropelta, from other subgenera within Thelypteris, based on a consistent
pattern of raised and uniformly reticulate spore perispore (type Ila.i after Wood 1973)

and base chromosome number x=29. Wood (1973) even suggested resurrection of the
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genus Amauropelta based on these characteristics together with macromorphology. The
remaining subgenera of Thelypteris (sensu Smith 1990) differ from subg. Amauropelta
and among themselves in both spore architecture and base chromosome number. For
example, subgenera Parathelypteris and Thelypteris have spores with spiny reticulae
(type Ilc.ii after Wood 1973); subg. Thelypteris has base chromosome numbers of x=35
while base chromosome numbers are more variable in subg. Parathelypteris: x=27, 31,
32, and 34 (Smith 1971a; Walker 1973; Love & al. 1977; Smith & Cranfill 2002). These

morphological details are more fully discussed in Smith & Cranfill (2002).

Insights on the sectional classification of subg. Amauropelta. Section
Amauropelta, as defined by Smith (1974), is paraphyletic (Figure 5). In this analysis, all
the species (except T. globulifera) with abaxial laminar tissue densely furnished with
sessile, reddish, globular glands are found in the clade II, sister to the remaining species
of the subgenus.

Sister to clade II is clade I (Figure 5), which includes several species from sect.
Uncinella, two species from sect. Lepidoneuron (T. rudis and T. corazonensis), two
species from sect. Adenophyllum (T. glandulosolanosa and T. pilosula), and five species
from sect. Amauropelta (T. globulifera, T. rufa, T. sancta, T. basisceletica, and T. firma).
The lack of resolution of clade I prevents strong conclusions about the relationships
among these sections. This lack of resolution could result from limited sampling or from
little phylogenetic signal in this portion of the tree, or both.

Within lineage I only three moderately-supported clades merit further discussion.

Two of these lineages are formed by species from sect. Uncinella: 1) the lineage ending
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in T. linkiana and T. rosenstockii (BP = 87%), which agrees with Smith’s (1974) group
characterized by exindusiate and elongate sori, and shallow pinnae; and 2) the lineage
formed by T. inabonensis and T. germaniana (BP = 76%), which correspond with
Smith’s (1974) group of species having more or less prominent aerophores, indusiate sori
with greenish indusia, and scaly axes.

The third lineage is a well-supported polytomy (BP = 93%) formed by T. sancta,
T. basisceletica, and T. firma; all from sect. Amauropelta (sensu Smith 1974). The latter
three species are characterized by having acicular hairs in laminar tissue and axes vs. the
uncinate or hamate hairs that define sect. Uncinella. Other diagnostic characters shared
by these taxa, like the presence of veins prominently raised adaxially, subcoriaceous
texture, loss of glands or reduced glandular density in abaxial laminar tissues, and,
usually, bipinnate laminae with free pinnules at the base of medial pinnae, are unique
character combinations within subg. Amauropelta; these were first noted by Smith (1974)
who suggested subsectional recognition for the group of T. firma and allies. The present
study also suggest the segregation of this particular group from sect. Amauropelta.

Previous comparative morphological studies of the sections of subg. Amauropelta
(Smith 1974) recognized a close relationship between members of sections Uncinella,
Lepidoneuron, and Adenophyllum but no close relationship with any species from sect.
Amauropelta (as suggested in Figures 4 and 5); however, no definite conclusions can be
drawn in reference to the sectional classification of Smith (1974) because my sampling
size covers only approximately 10% of all species in subg. Amauropelta and resolution is
very limited in this part of the phylogeny. Representative species from sections 4Apelta,

Blennocaulon, Blepharitheca, Pachyrachis, and Phacelothrix are absent in this analysis.
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Conclusions. Conflicting topologies and poor resolution in the Amauropeltoid
(E) clade (sensu Smith & Cranfill 2002) indicate the need to explore additional molecular
markers in the study of phylogenetic relationships within Thelypteridaceae. Nevertheless,
Thelypteris (sensu Smith 1990) is paraphyletic in reference to the cyclosoroids as shown
in previous studies (Smith & Cranfill 2002; Schuettpelz & Pryer 2007). The paraphyletic
nature of Thelypteris s.l. stresses the need for a new, and cohesive, classification system
for Thelypteridaceae. Our best approach towards a stable classification of the family
would require recognition of Thelypteris in a strict sense and would recognize
Amauropelta at the generic rank. By doing so, there would be some other groups within
Thelypteris (sensu Smith 1990) that will merit generic recognition as well; these names
have been previously used at the generic rank (e.g., Holttum 1971): Coryphopteris,
Metathelypteris, Oreopteris, and Parathelypteris. Further sampling, however, is needed
to reach a consensus in this matter. Despite encouraging preliminary results, the
chloroplast DNA regions selected for this study do not provided adequate resolution to
infer relationships among sections and/or species of Thelypteris subg. Amauropelta. More
molecular markers and a broader sampling will be necessary to reach a consensus for

sectional relationships within subg. Amauropelta.
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Table 1. Voucher information for all taxa used in this study. Ingroup taxa are arranged
alphabetically following Smith (1990). Nine species of the Cyclosoroid subclade
and two species from the Amauropeltoids have no current name and need a new
combination in the genus; therefore, they are listed here under their segregate
generic names following Holttum (1971). The three outgroup species are listed
last. Vouchers information includes collector, collection number (or in its absent
collecting dates), herbarium, and locality, or, for those taxa sequenced by Smith
& Cranfill, publication information (Smith & Cranfill 2002) together with
GenBank accession numbers (rps4 + rps4-trnS, and trnL-F, listed respectively).
New sequences generated in this study do not have GenBank accession numbers.
NA = not available.

Christella augescens Link, Smith & Cranfill 2002, AF425166, AF425128; Coryphopteris
seemannii Holttum, Smith & Cranfill 2002, AF425196, AF425129; Cyclosorus aridus (D. Don)
Tagawa, Smith & Cranfill 2002, AF425164, NA; Cyclosorus crassifolius (Blume) S. Linds.,
Smith & Cranfill 2002, AF425174, AF425136; Cyclosorus esquirolii (H.Christ) Kuo, Smith &
Cranfill 2002, AF425184, AF425142; Cyclosorus griffithii (T. Moore) Kuo, Smith & Cranfill
2002, AF425168, AF425131; Cyclosorus hispidulus (Decne.) Ching, Smith & Cranfill 2002,
AF425165, AF425127; Cyclosorus interruptus (Willd.) H. 1t6, Smith & Cranfill 2002,
AF425167, AF425130; Cyclosorus simplex (Hook.) Copel. , Smith & Cranfill 2002, AF425183,
AF425141; Cyclosorus sp. , Smith & Cranfill 2002, AF425173, AF425135; Cyclosorus
taiwanensis (C.Chr.) H. 1t6, Smith & Cranfill 2002, AF425187, NA; Cyclosorus tottoides (H. It5)
Kuo, Smith & Cranfill 2002, AF425171, AF425134; Glaphyropteridopsis erubescens Hook.,
Smith & Cranfill 2002, AF425169, AF425132; Goniopteris poiteana Bory, Smith & Cranfill
2002, AF425170, AF425133; Macrothelypteris torresiana (Gaud.) Ching, Smith & Cranfill 2002,
AF425172, NA; Metathelypteris dayi Bedd., Smith & Cranfill 2002, AF425175, AF425137;
Nannothelypteris aoristisora Harr., Smith & Cranfill 2002, AF425176, NA; Phegopteris
connectilis (Michx.) Watt, Smith & Cranfill 2002, AF425179, AF425139; Phegopteris
decursivepinnata (H.C. Hall) Fée, Smith & Cranfill 2002, AF425180, NA; Plesioneuron
archboldiae Copel., Smith & Cranfill 2002, AF425181, NA; Pneumatopteris ecallosa Holttum,
Smith & Cranfill 2002, AF425182, AF425140; Pseudophegopteris aurita (Hook.) Ching, Smith
& Cranfill 2002, AF425185, NA; Sphaerostephanos penniger Hook., Smith & Cranfill 2002,
AF425186, AF425143; Steiropteris leprieurii Hook., Smith & Cranfill 2002, AF425188, NA;
Thelypteris amphioxypteris (Sodiro) A.R. Sm., Alvarez-Fuentes et al. 608 (MSC), Ecuador;
Thelypteris balbisii (Spreng.) Ching var. balbisii, Alvarez-Fuentes et al. 527 (MSC), Jamaica;
Thelypteris balbisii var. longipilosa (C.Chr.) C. Sanchez, O. Alvarez & Caluff, Hill 25604 (US),
Dominica; Thelypteris basisceletica C. Sanchez, Caluff & O. Alvarez, Sdanchez et al. 82028
(MSC), Cuba; Thelypteris consanguinea (Fée) Proctor, Hill 25724 (US), Dominica; Thelypteris
corazonensis (Baker) A.R. Sm., Alvarez-Fuentes et al. 600 (MSC), Ecuador; Thelypteris firma
(Baker ex Jenman) Proctor, Alvarez-Fuentes et al. 556 (MSC), Jamaica; Thelypteris germaniana
(Fée) Proctor, (CU1) Sanchez et al. 82080 (MSC), Cuba; (CU2) Sanchez et al. s.n., 22 Jan 2003
(MSC), Cuba; Thelypteris glandulosolanosa (C.Chr.) R M. Tryon, Alvarez-Fuentes et al. 589
(MSC), Ecuador; Thelypteris globulifera (Brack.) C.F. Reed, Game s.n., 13 Feb 2005 (UC),
Hawaii; Thelypteris gracilis (Heward) Proctor, Alvarez-Fuentes et al. 548 (MSC), Jamaica,

Thelypteris heteroclita (Desvaux) Ching, Alvarez-Fuentes et al. 550 (MSC), Jamaica,
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Table 1 (cont’d)

Thelypteris inabonensis Proctor, Axelrod & Chavez 4312 (US), Puerto Rico; Thelypteris linkiana
(C. Presl) R M. Tryon, Mickel 9088 (NY), Dominican Republic; Thelypteris oligocarpa (Humb.
& Bonpl. ex Willd.) Ching, (CR) Smith & Cranfill 2002, AF425162, AF425125; (JA) Alvarez-
Fuentes et al. 532 (MSC), Jamaica; Thelypteris opposita (Vahl) Ching, Knobloch s.n., 17 Jul 1985
(MSC), Trinidad; Thelypteris pilosula (Mett.) R.M.Tryon, Alvarez-Fuentes et al. 570 (MSC),
Ecuador; Thelypteris resinifera (Desv.) Proctor, Alvarez-Fuentes et al. 502 (MSC), Jamaica;
Thelypteris rosenstockii (C.Chr.) R. M. Tryon, Alvarez-Fuentes et al. 583 (MSC), Ecuador;
Thelypteris rudis (Kunze) Proctor, Sdnchez et al. 82081 (MSC), Cuba; Thelypteris rufa (Poir.)
A.R. Sm., Alvarez-Fuentes et al. 584 (MSC), Ecuador; Thelypteris rustica (Fée) Proctor, Hill
24639 (US), Dominica; Thelypteris sancta (L.) Ching, Alvarez-Fuentes et al. 512 (MSC),
Jamaica; Thelypteris limbosperma (All.) H.P. Fuchs, Smith & Cranfill 2002, AF425177, NA;
Thelypteris nevadensis (Baker) Clute ex C.V. Morton, Smith & Cranfill 2002, AF425178,
AF425138; Thelypteris palustris Schott, Smith & Cranfill 2002, AF425189, AF425144;
Trigonospora ciliata Benth., Smith & Cranfill 2002, AF425190, AF42514S; Acystopteris
Jjaponica (Luerss.) Nakai, Smith & Cranfill 2002, AF425150, AF425121; Cystopteris protrusa
(Weath.) Blasdell, Smith & Cranfill 2002, AF425148, AF425120; Gymnocarpium oyamense
(Baker) Ching, Smith & Cranfill 2002, AF425149, NA.
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Figure 2. Thelypteridaceae: Schematic representation of a leaf section showing petiole, pinnae,
and rachis. A. T-section of petiole showing two hypocampiform vascular strands. B. Detail
showing unicellular acicular hairs. C. T-section of rachis showing a U-shaped single strand.
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Figure 3. Thelypteridaceae phylogeny. One of 181 most parsimonious trees, based on analysis of
plastid rps4, rps4-trnS, and trnL-trnF data including all 55 taxa from this study. Tree length =
1335, C1 =0.498, and RI = 0.750. The tree is presented as a phylogram to show branch lengths as
proportional to the amount of change occurring along the branch. Bold branches represent
bootstrap percentages > 70%. Major clades discussed in text are indicated in circles on trees.
“The” = Thelypteridaceae; “AMAU” = Thelypteris subg. Amauropelta (sensu Smith 1990); CR =
Costa Rica; CU = Cuba; JA = Jamaica; OUT = outgroup. Nomenclature follows Smith (1990)
except for eleven species (1) from subclades D and E that have no current name and need a new
combination; therefore, they are listed here under their segregate generic names following
Holttum (1971).
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Figure 4. Strict consensus of 181 most parsimonious trees based on analysis of plastid rps4,
rps4-trnS, and trnL-trnF data set including all 55 taxa from this study. Tree length = 1335, CI =
0.498, and Rl = 0.750. Maximum parsimony bootstrap percentages are presented (only
percentages > 50 are given). Major clades discussed in text are indicated in circles on trees. “The”
= Thelypteridaceae; “AMAU” = Thelypteris subg. Amauropelta (sensu Smith 1990); CR = Costa
Rica; CU = Cuba; JA = Jamaica. Nomenclature follows Smith (1990) except for eleven species
(*) from subclades D and E that have no current name and need a new combination; therefore,
they are listed here under their segregate generic names following Holttum (1971).
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Figure 5. The Amauropeltoids. Graphic representation based on the strict consensus tree depicted
in Figure 4 for comparative illustration within clade E. Maximum parsimony bootstrap
percentages are presented (only percentages > 50 are given, if > 70 branches are bolded, * =
100%). Note that the three outgroup species have been pruned, and the branches of clades A and
C have been collapsed to clarify discussion. Major clades discussed in text are indicated in circles
on trees. “The” = Thelypteridaceae; “AMAU” = Thelypteris subg. Amauropelta (sensu Smith
1990); CR = Costa Rica; CU = Cuba; JA = Jamaica. Nomenclature follows Smith (1990) except
for Metathelypteris dayi and Coryphopteris seemannii listed here under their segregate generic
names following Holttum (1971); names in brackets represent sectional classification (sensu
Smith 1974).
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CHAPTER 3

NEW COMBINATIONS FOR SOME CARIBBEAN AND CONTINENTAL
AMERICAN SPECIES OF AMAUROPELTA (THELYPTERIDACEAE)
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Subgenus Amauropeita will be treated at generic level in the following chapters 4,
5, and 6. For that reason and, in order to provide clarity to the discussion, it is necessary
to made several new combinations to Amauropelta for the Caribbean and some
continental American species. The following new combinations are proposed; species

names are arranged alphabetically.

Amauropelta aliena (C.Chr.) O. Alvarez, comb. nov. Dryopteris aliena C.Chr., Kongl.
Svenska Vetensk. Acad. Handl,, ser. 3, 16: 23, ¢. 4, f. 1-3. 1937.—Type.
HAITI, Nord: Massif du Nord, Valli¢re, top of Mome Salvane, Ekman

H9935 (holotype: S; isotype: US!).

Amauropelta antillana (Proctor) O. Alvarez, comb. nov. Thelypteris antillana Proctor,
Rhodora 63: 33. 1961.—Type. ST. KITTS: Upper SW spur of Verchild’s

Mountain below Dodans Pond, Proctor 19587 (holotype: A!; isotype: 1J!).

Amauropelta balbisii (Spreng.) O. Alvarez var. balbisii comb. nov. Polypodium balbisii
Spreng., Nova Acta Phys.-Med. Acad. Caes. Leop.-Carol. Nat. Cur. 10: 228.
1821. Aspidium balbisii (Spreng.) Kuhn, J. Bot. 15: 231. 1877. Dryopteris
balbisii (Spreng.) Urb., Symb. Antill. (Urban). 4: 14. 1903. Dryopteris sancta
var. balbisii (Spreng.) C.Chr., Kongel. Danske Vidensk. Selsk. Skr.,
Naturvidensk. Math. Afd,, ser. 7, 4: 296, 1. 20. 1907. Thelypteris balbisii
(Spreng.) Ching, Bull. Fan Mem. Inst. Biol. Bot. 10: 250. 1941.—Type:

PUERTO RICO: Bertero (as Bertier) s.n. (holotype: lost [fide Morton
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1963]); Neotype: DOMINICA: Along Castle Bruce track, vicinity of N
bases of Trois Pitons, Hodge & Hodge 1203 (neotype chosen by Proctor,

1977: 281: GH!).

Amauropelta balbisii var. longipilosa (C.Chr.) O. Alvarez, comb. nov. Dryopteris
sprengelii var. longipilosa C.Chr., Kongl. Svenska Vetensk. Acad. Handl.,
ser. 3, 16: 23. 1937. Thelypteris balbisii var. longipilosa (C.Chr.) C.
Sanchez, O. Alvarez & Caluff, Amer. Fern J. 95: 40, £ 6 C, D. 2005.—
Type. HAITI, Sud: Massif de la Hotte, western group, Torbec, Les Platons,

at the source, Ekman H 7416 (holotype: S!; isotype: US!)

Amauropelta basiattenuata (Jenman) O. Alvarez, comb. nov. Nephrodium
basiattenuatum Jenman, Gard. Chron., ser. 3, 15: 330. 1894 [or] Bull. Bot.
Dept. Jamaica, n.s. 3: 20. 1896. Aspidium basiattenuatum (Jenman) Jenman,
Gard. Chron., ser. 3, 17: 132. 1895. Dryopteris basiattenuata (Jenman) C.Chr.,
Index Filic. 254. 190S. Thelypteris basiattenuata (Jenman) Proctor, Brit.
Fern Gaz. 10: 25. 1968.—Type. JAMAICA, St. Andrew: From Mount
Moses, J. P. 368 (holotype: 1J!, [photo deposited at US!]; isotype: US

[fragment!]).

Amauropelta basisceletica (C. Sanchez, Caluff & O. Alvarez) O. Alvarez, comb. nov.

Thelypteris basisceletica C. Sanchez, Caluff & O. Alvarez, Amer. Fern J.
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95:30, f 1. 2005.—Type. CUBA, Granma: Buey Arriba, Pico La

Bayamesa, Alvarez et al. 64440 (holotype: HAJB!).

Amauropelta consanguinea (Fée) O. Alvarez, comb. nov. Aspidium consanguineum Fée,
Mém. Foug., 11. Hist. Foug. Antil. 76, t. 20, f. 3. 1866. Dryopteris
consanguinea (Fée) C.Chr., Kongel. Danske Vidensk. Selsk. Skr.,
Naturvidensk. Math. Afd., ser. 7, 4: 297. f. 21. 1907. Thelypteris
consanguinea (Fée) Proctor, Rhodora 61: 306. 1959 [1960].—Type.
GUADELOUPE: L 'Herminier 10 (holotype:?, not found at P; isotypes: B

[digital photo! — Herb. Mett.], 1J!).

Amauropelta consimilis (Fée ex Baker) O. Alvarez, comb. nov. Gymnogramma gracilis
var. consimilis Fée ex Baker, Syn. Fil. (Hooker & Baker) 377. 1868.
Gymnogramma consimilis (Fée ex Baker) Jenman, Bull. Bot. Dept. Jamaica,
n.s. 4: 203. 1897. Dryopteris consimilis (Fée ex Baker) C.Chr., Kongel.
Danske Vidensk. Selsk. Skr., Naturvidensk. Math. Afd., ser. 7, 4: 314. £ 37.
1907. Thelypteris consimilis (Fée ex Baker) Proctor, Rhodora 68: 468.
1966.—Type. GUADELOUPE: L 'Herminier 73 (holotype: L [photo

deposited at MICH!]).

Amauropelta cooleyi (Proctor) O. Alvarez, comb. nov. Thelypteris cooleyi Proctor,

Rhodora 68: 468. 1966.—Type. ST. VINCENT, St. David: Upper outer
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slopes of the Soufriere, Proctor 26008 (holotype: 1J!; isotypes: A!, GH!, U

[digital photo!], US!).

Amauropelta decrescens (Proctor) O. Alvarez, comb. nov. Thelypteris decrescens
Proctor, Amer. Fern J. 71: 57. 1981.—Type. JAMAICA, St. Thomas: From

upper W slope of Blue Mountain Peak, Underwood 1513 (holotype: NY!).

Amauropelta ekmanii (A.R. Smith ex Lellinger) O. Alvarez, comb. nov. Thelypteris
ekmanii A.R. Sm. ex Lellinger, Amer. Fern J. 74: 60. 1984. Dryopteris
reducta C.Chr., Kongl. Svenska Vetensk. Acad. Handl,, ser. 3, 16: 18, ¢. 2, f.
1-3. 1937; non Thelypteris reducta Small, Index No. Amer. Ferns 77. 1938.—
~TYPE: DOMINICAN REPUBLIC, La Vega: Valle Nuevo, Ekman

H13839 (holotype: S; isotype: US!).

Amauropelta firma (Baker ex Jenman) O. Alvarez, comb. nov. Nephrodium firmum
Baker ex Jenman, J. Bot. 17: 260. 1879. Dryopteris firma (Baker ex
Jenman) C.Chr., Index Filic. 266. 1905. Thelypteris firma (Baker ex
Jenman) Proctor, Bull. Inst. Jamaica, Sci. Ser. 5: 60. 1953.—Type.

JAMAICA, Portland: From Blue Mountain Peak, Jenman 36 (holotype: K).

Amauropelta frigida (H.Christ) O. Alvarez, comb. nov. Aspidium frigidum H.Christ,

Bull. Herb. Boissier sér. 2, 6: 160. 1906. Thelypteris frigida (H.Christ) A.R.
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Smith & Lellinger, Amer. Fern J. 75: 31. 1985.—Type. COSTA RICA,

Cartago: Volcan Turrialba, Werckle s.n. (holotype: P).

Amauropelta funckii (Mett.) O. Alvarez, comb. nov. Aspidium funckii Mett., Ann. Sci.
Nat., Bot. sér. 5, 2: 246. 1864. Dryopteris funckii (Mett.) Kuntze, Revis.
Gen. Pl. 2: 812. 1891. Thelypteris funckii (Mett.) Proctor, J. Wash. Acad.
Sci. 48: 233. 1958.—Type. VENEZUELA: Funck 502 (lectotype chosen by

Christensen 1907: 299: B [digital photo!]).

Amauropelta germaniana (Fée) O. Alvarez, comb. nov. Phegopteris germaniana Fée,
Mém. Foug., 11. Hist. Foug. Antil. 55, ¢. 13, f 2. 1866. Polypodium
germanianum (Fée) Baker, Syn. Fil. (Hooker & Baker) 306. 1867.
Dryopteris germaniana (Fée) C.Chr., Index Filic. 267. 1905. Lastrea
germaniana (Fée) Copel., Gen. Fil. (Ann. Cryptog. Phytopathol. 5) 139.
1947. Thelypteris germaniana (Fée) Proctor, Rhodora 61: 306. 1960.—
Type. GUADELOUPE: 1861, L 'Herminier s.n. (holotype: P [digital

photo!]; isotypes: BM, P [digital photo!]).

Amauropelta glutinosa (C.Chr.) O. Alvarez, comb. nov. Dryopteris glutinosa C.Chr.,
Kongl. Svenska Vetensk. Acad. Handl,, ser. 3, 16: 18, ¢. 3, £ 1-4. 1937.
Thelypteris glutinosa (C.Chr.) C.V. Morton, Amer. Fern J. 53: 66. 1963.—
Type. HAITI, Sud: Massif de la Hotte, western group, Torbec, top of Morne

Formon, Ekman H7500 (holotype: S; isotype: US!).
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Amauropelta gracilenta (Jenman) O. Alvarez, comb. nov. Polypodium gracilentum
Jenman, Bull. Bot. Dept. Jamaica, n.s. 4: 129. 1897. Dryopteris gracilenta
(Jenman) C.Chr., Index Filic. 268. 1905. Thelypteris gracilenta (Jenman)
Proctor, Amer. Fern J. 71: 60. 1981.—Type. JAMAICA: Jenman s.n.

(holotype: NY!).

Amauropelta gracilis (Heward) O. Alvarez, comb. nov. Gymnogramma gracilis Heward,
Mag. Nat. Hist., ser. 2, 2: 457. 1838. Leptogramma gracilis (Heward) J.
Sm., J. Bot. (Hooker) 4: 52. 1841. Grammitis hewardii T. Moore, Gard.
Chron. 261. 1856. (based on Gymnogramma gracilis Heward). nom. illeg.
Polypodium hewardii (T. Moore) Griseb., F1. Brit. W.I. [Grisebach]. 696.
1864. Dryopteris gracilis (Heward) Domin, Rozpr. Kral. Ceske Spolecn.
Nauk, Tr. Mat.-Prir., N.s. 2: 210. 1929. Thelypteris gracilis (Heward)
Proctor, Bull. Inst. Jamaica, Sci. Ser. 5: 60. 1953.—Type. JAMAICA.

Manchester: From Old England, 1824, Heward s.n. (holotype: K).

Amauropelta hastiloba (C.Chr.) O. Alvarez, comb. nov. Dryopteris hastiloba C.Chr.,
Kongl. Svenska Vetensk. Acad. Handl,, ser. 3, 16: 20, ¢. 4, £ 4-5. 1937.—
Type. HAITI, Sud-Est: Massif de la Selle, Pétionville, northern slope of

Morne La Visite, Ekman H7989 (holotype: S; isotype: US!).

Amauropelta hydrophila (Fée) O. Alvarez, comb. nov. Phegopteris hydrophila Fée,

Mém. Foug., 11. Hist. Foug. Antil. 56, ¢. 13, f. 3. 1866. Polypodium
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hydrophilum (Fée) Baker, Ann. Bot. (Oxford) 5: 456. 1891. Dryopteris
hydrophila (Fée) C.Chr., Index Filic. 271. 1905. Thelypteris hydrophila
(Fée) Proctor, Rhodora 61: 306. 1959 [1960].—Type. GUADELOUPE:
1861, L 'Herminier s.n. (holotype: ?, not found at P [photos from P deposited

at GH!, NY!, US!]; isotypes: BM [photo deposited at MICH!], 1J!).

Amauropelta inabonensis (Proctor) O. Alvarez, comb. nov. Thelypteris inabonensis
Proctor, Amer. Fern J. 75: 61. 1985.—Type. PUERTO RICO, Ponce:
Cordillera Central, Toro Negro State Forest, along headwaters of Rio Inabon

above high falls, Proctor 40069 (holotype: US!; isotypes: 1J!, SJ).

Amauropelta intromissa (C.Chr.) O. Alvarez, comb. nov. Dryopteris intromissa C.Chr.,
Kongl. Svenska Vetensk. Acad. Handl,, ser. 3, 16: 22. ¢. 4, f. 9-10. 1937.—
Type. HAITI, Sud-Est: Morne La Selle, Marigot, Jardins Bois-Pin, Ekman

H 10060 (holotype: S; isotypes: IJ!, US!).

Amauropelta linkiana (C. Presl) O. Alvarez, comb. nov. Grammitis linkiana C. Presl,
Tent. Pterid. 209. 1836. Gymnogramma polypodioides Link, Hort. Berol.
[Link] 2: 50. 1833 (non Spreng. 1827) nom. illeg. Leptogramma linkiana (C.
Presl) J. Sm., J. Bot. (Hooker) 4: 52. 1841. Gymnogramma linkiana (C.
Presl) Kunze, Linnaea 18: 310. 1844. Phegopteris linkiana (C. Presl) Mett.,
Fil. Hort. Bot. Lips. 82. 1856. Nephrodium linkianum (C. Presl) Diels, Nat.

Pflanzenfam. [Engler & Prantl] 1, Abt. 4: 172. 1899. Dryopteris linkiana (C.
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Presl) Maxon, J. Wash. Acad. Sci. 14: 199. 1924. Lastrea linkiana (C. Presl)
Copel., Gen. Fil. (Ann. Cryptog. Phytopathol. 5) 139. 1947. Thelypteris
linkiana (C. Presl) R. M. Tryon, Rhodora 69: 6. 1967.—Type. Cultivated
specimen, “H[ortus] B[erolinensis]”, ex herb., Link s.n. (holotype: B [digital

photo!]).

Amauropelta malangae (C.Chr.) O. Alvarez, comb. nov. Dryopteris malangae C.Chr.,
Kongl. Svenska Vetensk. Acad. Handl,, ser. 3, 16: 21, ¢. 6, f. 6-8. 1937.
Thelypteris malangae (C.Chr.) C.V. Morton, Amer. Fern J. 53: 66. 1963.—
Type. HAITI, Sud-Est: Massif de la Selle, Grand Créte-a-Piquants, Port au

Prince, Morne Malanga, Ekman H5889 (holotype: S; isotypes: BM, US!).

Amauropelta muscicola (Proctor) O. Alvarez, comb. nov. Thelypteris muscicola Proctor,
Rhodora 63: 33. 1961.—Type. NEVIS: Upper W slope of Nevis Peak,

Proctor 19354 (holotype: A!; isotypes: 1J!, U [digital photo!]).

Amauropelta namaphila (Proctor) O. Alvarez, comb. nov. Thelypteris namaphila
Proctor, Amer. Fern J. 75: 56. 1985.—Type. PUERTO RICO, San Germén:
Maricao State Forest, just S of Road 120 at approx. km 16.5, Proctor 39834

(holotype: US!; isotypes: 1J!, SJ).
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