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Abstract

For over two decades no attempt has been made to update the checklist of Ferns and Lycophytes (hereafter only referred to as 
pteridophytes) of Honduras. In 1996 Nelson-Sutherland and co-workers published the first fully annotated checklist for the 
country, which included 651 named species (680 taxa including varieties and hybrids). However, phylogenetic relationships 
have changed substantially since then. There have also been many taxonomic revisions for several groups and a considerable 
number of new records have since been published. Our work aimed to provide a comprehensive updated and fully annotated 
checklist of Honduran ferns. We undertook a comprehensive literature review of new records for Honduras and verified each 
individual record for the country. We followed PPGI for our taxonomic species revisions. We excluded a total of 81 taxa from 
the original 1996 checklist due to synonymy or lack of evidence of the species occurrence in Honduras. A total of 114 new 
species records were added, including four previously unpublished records. Our new updated checklist includes 713 taxa 
(including 8 varieties and 7 hybrids) which represents a 19% increase to the number of pteridophytes known from Honduras. 
Our work provides updated information regarding the pteridophytes diversity of Honduras. These data provide a crucial first 
step towards the first Honduran pteridophytes flora. 

Introduction

Central America (CA) is one of the most species rich and floristically complex regions in the world (Gomez 1982). 
Recent inventories suggest that CA harbors over 16,300 species of vascular plants; 34% being geographically restricted 
to the region (Ulloa et al. 2017). Moran and Riba (1995) estimated that approximately 8.3% (1,358) of these species 
are lycophytes and ferns (hereafter only referred to as pteridophytes).
 Honduras is one of the least botanically resolved countries in CA. Historically, pteridophytes have been documented 
relatively poorly and most collection efforts, particularly in the 19th century, have been localized (Bentham 1844; 
Hemsley 1879–1888; Standley 1931; Yuncker 1938; 1940; Allen 1955). It was not until Molina (1975) published the 
first comprehensive list of Honduran plants, that an approximation of Honduran pteridophyte diversity was possible. 
His list from Honduras included a total of 339 species. However, he did not refer to any herbarium vouchers in his work. 
Two decades later, Nelson-Sutherland et al. (1996) published the first Honduran catalog of pteridophytes that included 
references to herbarium vouchers. Their catalog encompassed 651 species and followed the family organization of 
Crabbe et al. (1975).
 Since then, over two decades ago, no attempt has been made to update Nelson-Sutherland et al. (1996) work. 
Furthermore, pteridophyte phylogenetic relations have changed considerably since 1996 (e.g. (Pryer et al. 2004; Smith 
et al. 2006; Christenhusz et al. 2011; Christenhusz & Chase 2014), taxonomic revisions of some groups have revealed 
changes in taxonomic circumscription (e.g. (Christenhusz 2010; Gonzales & Kessler 2011; Cárdenas et al. 2016; 
Viveros et al. 2018)) and new additions to the Honduran pteridophyte flora have since been made (e.g. (Batke & Hill 
2013; Hernández-Cibrián et al. 2017; Rojas-Alvarado 2017; Rojas-Alvarado & Tejero-Diez 2017; Reyes-Chávez & 
Ramírez-Castillo 2018; Reyes-Chávez et al. 2019). Thus, the Honduran checklist is profoundly out of date and requires 
significant revision, as highlighted previously (Reyes-Chávez et al. 2019). Updated checklists underpin regional and 
national floras and are an important reference source for practitioners and policy makers in conservation management 
(Ulloa et al. 2017). It is thus critical that checklists are frequently updated. 
 To improve our understanding of pteridophytes from Honduras and to better enable others to make informed 
decisions with regards to the biodiversity of plants in Honduras, we aimed to compile a comprehensive updated 
checklist of Honduran pteridophytes. 
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Materials and Methods

Our updated checklist is based on Nelson-Sutherland et al. (1996) original checklist (hereafter referred to as Nelson’s 
list). Each individual record was verified using the recorded voucher reference numbers and publications in Nelson’s 
list. In cases where observations were questionable or verification was not possible, a new voucher was assigned using 
the verified specimens covered in regional floras (Moran & Riba 1995; Mickel & Smith 2004). All species that were 
considered in Nelson’s list but had no specific references to a voucher collection and could not be assigned a reference 
voucher from other literature, were excluded, unless that species was mentioned in subsequent verified publications. 

Literature search
Between February 2018 and April 2020, we undertook an extensive literature search of new records (Hernández-
Cibrian & Nelson-Sutherland 2008; Rojas-Alvarado 2012b; Batke & Hill 2013; Hernández-Cibrián et al. 2017; Rojas-
Alvarado 2017; Rojas-Alvarado & Tejero-Diez 2017; Reyes-Chávez et al. 2018; Reyes-Chávez 2018; Reyes-Chávez 
& Ramírez-Castillo 2018; Reyes-Chávez et al. 2019), taxonomic treatments (Lellinger 1978; Smith & Moran 1987; 
Mickel 1992; Murakami & Moran 1993; Valdespino 1995; Rojas-Alvarado 1996; 1997; 2001; 2002; 2003b; a; Tejero-
Díez & Pacheco 2004; Rojas-Alvarado 2008a; b; Yatskievych & Arbeláez A 2008; Christenhusz 2010; Rojas-Alvarado 
2010a; Gonzales & Kessler 2011; Lehnert 2012; Rojas-Alvarado 2012a; Lehnert 2014; Fernandes 2015; Rojas-
Alvarado 2017a; Rojas-Alvarado & Tejero-Diez 2017; Testo et al. 2017; Viveros et al. 2018) and other floras (Stolze 
1976; Stolze 1981; Stolze 1983; Mickel & Beitel 1988; Lellinger 1989b; Lellinger 1989a; Tryon & Stolze 1989b; a; 
1991; 1992; 1993; 1994; Moran & Riba 1995; Moran 1996; Mickel & Smith 2004; Kessler & Smith 2017c; a; d; e; f; 
b; g; Kessler et al. 2017; Schwartsburd et al. 2017; Smith & Kessler 2017a; c; b; Kessler et al. 2018; Kessler & Smith 
2018f; e; a; c; d; g; b; Lehnert & Kessler 2018a; b; Noben et al. 2018; Øllgaard et al. 2018; Smith & Kessler 2018c; 
d; a; b; Smith et al. 2018; Tuomisto et al. 2018). Species were considered new records when the name was not listed 
in Nelson’s list (including synonym taxa). All new records were added to the new database with relevant taxonomic 
and voucher reference information.

Taxonomic treatments 
Pteridophyte Phylogeny Group (PPGI 2016) classification is currently considered the most up to date and widely 
accepted system for extant pteridophytes. Although there has been some concerns regarding the validity of this 
classification (Christenhusz & Chase 2018), these criticisms have been considered unjustified (Schuettpelz et al. 
2018). Given that the PPGI classification is the most frequently used system (e.g. (Sánchez 2017; Abotsi et al. 2018; 
Bartolucci et al. 2018; Kuo et al. 2019; Ranker et al. 2019)), we used the PPGI classification for the here presented 
new checklist.
 Each record in the new database was verified and validated for changes in synonymy using Hassler and Schmitt 
(2020), TROPICOS (Tropicos 2020) and the International Plant Names Index (IPNI 2019). 

Results

Nelson’s 1996 checklist of pteridophytes considered a total of 651 named species (680 including varieties and hybrids). 
After updating Nelson’s original list, a total of 590 species from 38 families and 137 genera remained as records. In 
addition, 6 varieties and 3 hybrids were also kept in the database. From the original checklist, we excluded a total of 
81 species (11.9%) due to synonymy or lack of evidence that these species are in Honduras (Table 1).
 Our new checklist includes 114 new taxa additions, including four new unpublished records for the country. These 
include Jamesonia congesta (Christ) Christenh. in Christenhusz et al. (2011: 19), Cyathea austroamericana Domin 
(1929: 263), Alsophila erinacea (H. Karst.) Conant (1983: 64) and A. polystichoides Christ in Bommer & Christ (1896: 
177) (see below for further detail). Between 1996 and 2019 an average of five species per year were added to the 
Honduran pteridophyte flora, from a total of 37 publications (Figure 1). 
 Our new updated checklist of pteridophytes includes a total of 39 families, 140 genera, 698 species, 8 varieties 
and 7 hybrids (Table 2). This represents a 19% increase in the number of taxa since 1996 (Table 3) when we consider 
the excluded species. 
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FIGURE �. Cumulative number of ferns and lycophytes, including varieties and hybrids, that were added to the Honduran flora since 
1975 (A). Cumulative number of authors contributing to the addition of new records to the flora since 1975 (B). 

New records for Honduras
Here we present four new unpublished pteridophyte records for Honduras (Figure 2–5):

Jamesonia congesta (Christ) Christenh. in Christenhusz et al. (2011: 19). TYPE: COSTA RICA, Localidad Forêt de 
La Palma, XI.1898. Tonduz s.n. (Lectotype: designated by Maxon (1915) Tonduz 12575 (P)).

≡ Gymnogramma congesta Christ, Bull. Herb. Boiss. II, 4: 1098. 1904. 
≡ Psilogramme congesta (Christ) Maxon, Bull. Torrey Bot. Cl. 41(2): 81. 1915. 
≡ Eriosorus congestus (Christ) Copel., Gen. Fil. 58. 1947.

Distribution: Honduras, Costa Rica, Panamá, Colombia.
 Specimens examined: HONDURAS. Departament of Olancho, Gualaco Municipality, La Picucha, 14°57’72’’N, 
85°55’23’’O, Highland forest, 28.III.2006, P. House, P. Lesko and L. Diaz 4053 (EAP). COSTA RICA. Cartago 
Province, Talamanca Mountain Range, Cloud Forest, 1900 m, 17.IV.1949, L. Williams 16357 (EAP). Cloud forest, 
1800 m, 23.IV.1949, P. Allen 16464 (EAP). Cartago Province, Santa Cruz, Turrialba Volcano, 1900 m, 6.V.1956, L. 
Williams 19669 (EAP). 

Cyathea austroamericana Domin (1929: 263). Type: NICARAGUA. Friedrichsthal s.n. (holotype W).

= Hemitelia nigricans C. Presl, Abh. Kön. Böhm. Ges. Wiss. 5(6) Epim. Bot.: 31. 1851. 
≡ Amphicosmia nigricans (C. Presl) Moore, Ind. Fil.: 61. 1857. 

Distribution: Mexico (?), Guatemala, Belize, Honduras, Nicaragua (Lehnert, 2011)
 Specimen examined: HONDURAS. Cusuco National Park, UTM 0360389 1717861, Slighly disturbed site in 
broadleaved forest, NW of El Cortecito, 1172 m, W of San Pedro Sula, Daniel L. Kelly and Anke C. Dietzsch 1509(1&2), 
TCD, Det. M. Lehnert 17.VIII. 2015.
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FIGURE �. Jamesonia congesta (Christ) Christenh., House et al., 4053 (EAP). A. 2-pinnate-pinnatifid laminae; B. Vein ending in a small 
marginal fold; C. Brownish rhizome trichomes. 
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FIGURE �. Cyathea austroamericana Domin, Daniel L. Kelly and Anke C. Dietzsch 1509 (TCD). A. Laminae; B. The petioles with 
narrowly white margined scales and whitish petiole scurf.
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FIGURE �. Alsophila erinacea (H. Karst.) D.S. Conant., Sean Feeney 1(C) & DA/RP3 (TCD). A. Laminae; B. Indusia present and without 
trichomes. Veins with star-like trichomes abaxially.
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FIGURE 5. Alsophila polystichoides Christ, Sean Feeney DA/4/MS Has3 (TCD). A. Laminae; B. Adaxial trichomes on rachis; C. Veins 
abaxially without trichomes.
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TABLE �. Summary of the changes in the number of families, genera, species, and taxa (including varieties and 
hybrids) between old and the new Honduran fern checklists. 
Honduran checklists Families Genera Species/Taxa
Molina (1975) 15 72 339/339
Nelson-Sutherland et al. (1996)—original list 26 109 651/680
Nelson-Sutherland et al. (1996)—revised (this publication) 38 138 590/599
Reyes-Chávez et al. (2021)—the new checklist (this publication) 39 141 698/713

Alsophila erinacea (H. Karst.) Conant (1983: 64). Type: VENEZUELA. Karsten s.n. (Holotype, probably LE or W).

≡ Cyathea erinacea H. Karst., Linn. 28: 453. 1856. 
≡ Nephelea erinacea (H. Karst.) R. M. Tryon, Contr. Gray Herb. 200: 40. 1970. 
= Cyathea portoricensis Spreng. ex Kuhn, Linn. 36: 163. 1869.
= Cyathea aureonitens Christ, Bull. Herb. Boiss. II. 4: 948. 1904.
≡ Nephelea aureonitens (Christ) R. M. Tryon, Contr. Gray Herb. 200: 40. 1970.
= Cyathea cuspidata var. rigida Rosenst., Meded. Rijks-Herb. 19: 6. 1913.
= Cyathea purpurascens Sodiro, Crypt. Vasc. Quit. 503 (1893). et Sert. Fl. Ecuad. II. 5 (1908), descr. emend.] 1973.
≡ Nephelea purpurascens (Sodiro) R. M. Tryon, Contr. Gray Herb. 200: 40. 1970.
≡ Nephelea erinacea var. purpurascens (Sodiro) Gastony, Contr. Gray Herb. 203: 122. 1973

Distribution: Honduras, Costa Rica, Panama, Venezuela, Colombia, Ecuador, Peru,Bolivia
 Specimen examined: HONDURAS. Cusuco National Park, UTM 0362 1716, Montane rain forest, El Danto 
compasite, Sierra de Merendón, 1550 m, W of San Pedro Sula, Sean Feeney 1(C) & DA/RP3, Det. M. Lehnert 
IX.2008.

Alsophila polystichoides Christ in Bommer & Christ (1896: 177). Type: COSTA RICA, Pittier 9017 (Holotype: BR). 

≡ Cyathea polystichoides (Christ) Domin, Pterid. 263. 1929. 
≡ Nephelea polystichoides (Christ) R. M. Tryon, Contr. Gray Herb. 200: 40. 1970.
= Alsophila mucronata Christ, Bull. Soc. Roy. Bot. Belg. 35: 178. 1896. 
≡ Cyathea mucronata (Christ) Domin, Pterid. 263. 1929.
= Cyathea hastulata Christ, Bull. Herb. Boiss. II, 4: 945. 1904. 
= Cyathea werckleana Christ, Bull. Herb. Boiss. II, 8: 181. 1906. 
= Cyathea hemiotis Christ, Bull. Herb. Boiss. II, 6: 182. 1906. 
= Cyathea caduca Christ, Bull. Herb. Boiss. Il, 7: 271. 1907. 

Distribution: Honduras, Costa Rica, Panama
 Observations: There is a documented specimen from La Tigra National Park, Honduras in Tropicos [T. Clare 192 
(MO)], which was verified by R. Moran in 1988. However, this record for Honduras has not been included in later 
work (Moran & Riba, 1995). 
 Specimen examined: HONDURAS. Cusuco National Park, UTM 362467 1717454, Montane rain forest, El 
Danto compasite, Sierra de Merendón, 1437 m, W of San Pedro Sula, Sean Feeney DA/4/MS Has3, Det. M. Lehnert 
IX.2008. 

Discussion

We found that a total of 114 taxa were not previously reported in Nelson’s checklist of Honduran pteridophytes. Many 
of the varieties included in Nelson’s list have since been elevated to species level, whilst 40% and 21% of species have 
now been reassigned to different families and genera, respectively. In addition, 81 of the recorded pteridophytes in 
Nelson´s list had to be excluded from the new checklist for a number or reasons (see below), bringing the total number 
of known pteridophyte taxa from Honduras to 713. 
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 Honduras is the terrestrial link between Northern and Southern CA and due to its geographical position, plays 
a key biogeographical role (Luna-Vega et al. 2001; Santiago-Valentin & Olmstead 2004). In comparison to other 
CA countries, Honduras with 698 species (713 taxa) is now the fourth most diverse country in CA with regards to 
the number of known pteridophytes (Table 4), just behind México, Costa Rica, and Panama. It is noteworthy that 
the total numbers of species presented in Table 4 were taken from the latest published checklists/floras for each 
country. However, in 2017 Ulloa et al. (2017) published an integrated assessment of vascular plants of the Americas, 
summarizing the total number of vascular plants for each CA country. From their assessment we noticed that there was 
a substantial difference in the number of pteridophyte species reported, when compared to published checklists/floras 
(Table 4). This was not surprising, as many of the original publications (i.e. checklists/floras) were outdated. 

TABLE �. Summary of the total number of ferns from CA countries (excluding hybrids and varieties). The total 
number of ferns is presented from a) national checklists/floras and b) an integrated assessment by Ulloa et al. (2017). 
Country National checklists/floras Total number of ferns 

from national checklists/
floras

Total number of ferns from 
the integrated assessment by 
Ulloa et al. (�0��) 

Mexico Mickel & Smith (2004) 1008 1177

Belize Balick et al. (2000) 234 335

Guatemala Stolze (1976, 1981, 1983) 652 687

Honduras Nelson-Sutherland et al. (1996) / This paper 651/698 612

El Salvador (Monterrosa & Monro 2008) 397 343

Nicaragua (Gómez et al. 2009) 551 595

Costa Rica (Hammel et al. 2004) 1112 1226

Panama (Correa et al. 2004) 938 1018

 For all but two countries, the number of pteridophytes reported substantially increased when comparing Ulloa 
et al. (2017) with the original checklist/flora species numbers. However, El Salvador and Honduras showed the 
opposite trend (i.e. a decrease in the number of recorded species). In the case of Honduras, a total of 612 species of 
pteridophytes were reported, which is remarkably close to the number of species that we verified for Honduras when 
updating Nelson’s list (i.e. 590—excluding any new additions!). Although Ulloa et al. (2017) updated Nelson’s list, 
they appeared not to have accounted for new records that were published prior to 2017 (i.e. 87 records), which we 
however included in our new checklist for Honduras. Given that Ulloa et al. (2017) included all vascular plants for the 
Americas, it is likely that many pteridophyte specific records might have gone undetected, as adding individual records 
for each country was most likely outside the scope of their work. This highlights the importance of regular national 
updates for species checklists. 
 There were many instances when updating Nelson’s list, where we found that the original referenced source for 
a given taxon was not always valid. This was because the original publication never made a reference to a specific 
voucher. Furthermore, we have identified three key issues related to taxonomic work on pteridophytes in Honduras. 
These include (1) the lack of local specialists working on pteridophytes; (2) localized biases with regards to sample 
efforts; and (3) undocumented or incorrectly documented species that were included in Nelson’s work. The first issue 
became apparent during our review. The Honduran fern herbaria require urgent taxonomic attention. Many local 
collections have still not been integrated into larger herbaria and some specimens are incorrectly lodged. It will become 
important in the future that this work is coordinated in collaboration with local experts. For example, we identified 
that out of the 37 publications that mentioned new pteridophyte records in the last 25 years, only six were authored 
by people resident in Honduras. Pteridophyte taxonomists are few and far between in Honduras, and until now, little 
strategic effort has been made to systematically revise all collections. 
 Secondly, there appear to be localized biases with regards to sample efforts. Recent work has shown that in some 
instances, detailed study of a region can more than double the known species from that locality. For example, as part 
of a small survey (~5km2) of the Río Plátano Man and Biosphere Reserve (total area = 5,250 km2) located in the NE 
of Honduras, the authors found a total of eight Tectaria species, three of which were new records to Honduras (Reyes-
Chávez et al. 2019). 
 Thirdly, some unverified vouchers in Nelson’s list were corrected only in subsequent publications (Rojas-Alvarado 
2012b; Reyes-Chávez & Ramírez-Castillo 2018). For example, Nelson provided a voucher for Dennstaedtia distenta 
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(Kunze) T. Moore, which was never verified and as a result, was possibly ignored in subsequent publications. It was not 
until 2012, when Rojas-Alvarado (2012b) published a verified voucher for this species, following a survey of Celaque 
National Park. Similarly, Reyes-Chávez and Ramírez-Castillo (2018) discovered that the voucher for Loxogramme 
mexicana (Fée) C. Chr. was incorrectly recorded for Honduras, as it was accidently confused with Pleopeltis mexicana 
(Fée) Mickel & Beitel. A new verified voucher has since been published by these authors. It is possible that the reason 
why it took so long to correct the above-mentioned records in Nelson’s list, was because collectors believed that the 
original vouchers were correct and verified additions in the first place. It is therefore highly likely that many more of 
the current excluded species have already been collected by others; but they have never been published as new records 
as a result of this. Although it is beyond the scope of this publication, we recommend that future taxonomic work 
specifically target collections and/or taxonomic groups that require further verification. 
 Currently, Honduras lacks a published pteridophyte flora. We suggest that specialists from outside Honduras 
help local efforts to complete individual monographs, as there is a significant lack of Honduran’s actively working 
on pteridophyte taxonomy. It would also be desirable to make use of modern molecular methods to clarify taxonomic 
uncertainties and to identify relationships within individual species complexes. 

Conclusion 

In conclusion, our new updated checklist of lycophytes and pteridophytes has increased the number of species 
known from Honduras to 698 (= 19% increase from Nelson’s updated checklist when considering excluded species); 
713 including the 8 varieties and 7 hybrids. By revising the pteridophytes of Honduras, we were able to increase 
the number of known vascular plants of Honduras by 1.4% (from 7,950 to 8,052 species). Pteridophytes therefore 
contribute to 8.9% of the total vascular flora. However, similarly to the original 1996 checklist of pteridophytes, 
the vascular checklist of plants from Honduras by Nelson-Sutherland (2008), also requires substantial revision. For 
example, in 2010, Nelson published an additional 338 records of vascular plants that were not pteridophytes (Nelson-
Sutherland 2010). Thus, the proportion of pteridophytes that contribute to the Honduran plant diversity might need to 
be revised soon. Interestingly, although there have been many publications since Nelson’s work (Nelson et al. 1996; 
Nelson-Sutherland 2008) describing new additions to the Honduran flora, they have all been ignored in subsequent 
government biodiversity reports (SERNA 2010; SERNAM 2014; DiBio 2017; 2018). 
 It will become increasingly important in the future to address some of the above-mentioned issues of local 
collections, to achieve the completion of a national flora. Moreover, we recommend that our updated checklist is 
complemented with conservation, ecology, and taxonomic driven research, championed by local scientists, to support 
ongoing botanical efforts. 
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