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Introduction  
Ferns are the second most diverse group of vascular plants on Earth with around 10,500 living 
species, outnumbered only by flowering plants(1). Understanding the evolutionary history and 
inventorying the diversity of this group of plants are important challenges for modern botanists 
in the face of biodiversity loss around the world. However, the shortage of young taxonomists 
and of taxonomic studies, and lack of exploration of some areas of the planet represent 
important limitations to accomplish these.  
Elaphoglossum Schott ex J. Sm (Dryopteridaceae) is one of the most diverse fern genera with ca. 
600 species. It is most diverse in the Neotropics where 75% of the species occur(1,2,3). It is easy to 
distinguish from other ferns, because of a combination of simple and entire laminae, free veins, 
dimorphic fertile and sterile leaves, and acrostichoid sori(2,4). Nevertheless, the taxonomy of the 
genus at the species level has challenged pteridologists for a long time, mainly because species 
have a remarkably uniform phenotypic appearance(4). In the last two decades, molecular 
phylogenetic studies have contributed to advance Elaphoglossum taxonomy, because they have 
recognized small monophyletic groups with suitable sizes to carry out detailed monographic 
revisions(5,6,7). Yet, less than 10% of the ca. 600 species described in Elaphoglossum have been 
included in these modern monographs.  
One challenging and intriguing group within the genus is the Elaphoglossum petiolatum 
complex, a worldwide distributed group of twelve species defined based on morphology(3). 
Molecular phylogenetic analyses based on chloroplast sequences suggested that the E. 
petiolatum complex is polyphyletic and that only the Mexican species formed a clade (“the 
Mexican clade”), while the other species included in the molecular studies were recovered 
closely related to different species from South America(5,6,7,8). The molecular phylogenetic 
studies did not include all the species in the complex and, most importantly, did not include 
samples of E. petiolatum from Jamaica, where the type of the complex comes from (3,12). 
 

Objectives 
My PhD thesis aims to contribute to the systematics of the Elaphoglossum petiolatum complex 
and to define and monograph the monophyletic group that includes the Mexican species of the 
complex (the Mexican clade), using morphological and molecular evidence.  
Particularly, with the IAPT funds, I plan to cover part of the costs of a two months research stay 
at the Botanical Research Institute of Texas (BRIT) to interact with one of the few specialists in 
the taxonomy of Elaphoglossum, Dr. Alejandra Vasco. During the visit, we plan to conclude the 
taxonomic treatment of the species of the Mexican clade, by examining specimens from several 
international herbaria that we will request on loan, discussing morphology and taking 
microscope photos (stereo, light, and scanning electron microscope). This taxonomic treatment 
will likely include the description of one new species and several lectotypifications. 
 

Preliminary Results 
My preliminary molecular analyses, using three chloroplast markers, suggest that the Jamaican 
and Dominican E. petiolatum, as well as E. muelleri, another endemic Mexican species that has 
not been previously considered as a part of the complex, belong to the Mexican clade. The 
resolution that the chloroplast markers offer is useful above the species level, but it is not 
enough to resolve interspecific relationships. Therefore, to better understand relationships 
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among the species, I am using nuclear data. I already sent tissue from all the species belonging 
to the Mexican clade for target enrichment sequencing and I am waiting for the results.  
According to my molecular results, the Mexican clade includes eight putative species. Species of 
the Mexican clade can be recognized by resinous dots on the abaxial lamina surface, black 
rhizome scales, scales of the proximal portions of the petiole with dark apices and entire 
margins, and spiny spores. I have found all the protologues of the species belonging to the clade 
and of their synonyms and have located all types (some of them, I have only seen images). I 
have requested loans (MO, NY, P) or have personally visited (MEXU, ENCB, CHAPA, HUMO, 
HEM, SERBO, OAX, IEB, FEZA), three international and some of the main Mexican herbaria. So 
far, I have reviewed ca. 800 herbarium specimens of the clade. All the specimens examined are 
in a database, from which I have generated preliminary distribution maps for each species. After 
careful examination of the specimens under the stereoscope, I have found that among the 
specimens identified as E. petiolatum, there are four morphotypes that have and maintain their 
specific characteristics. The first one agrees with the type of E. petiolatum from Jamaica (Swartz, 
s.n, S, US, BM). The second and third agree with two Mexican species previously described, but 
that have been put in synonymy. The fourth morpho has characters that are not present in any 
of the other species and I am considering it could be new. I have also looked at the spore 
micromorphology under the SEM and have found that there are differences in spore 
morphology among the species of the Mexican clade. I am making an excel spreadsheet with all 
the species and its morphological characters, to produce parallel descriptions for my taxonomic 
treatment. I also made a preliminary key that I am testing.  
 

Materials and methods 
Previous to my visit to BRIT, with the help of Dr. Vasco and the BRIT herbarium personnel, I will 
get herbarium loans from some USA (F, G, US) and UK herbaria (K, BM). These herbaria house 
many collections of the West Indies which will be very important to review. I am also 
considering requesting that some of the loans I have now, get transferred to BRIT so I can have 
all the specimens at the same place to be able to compare them and take the final taxonomic 
decisions. BRIT will cover the returning costs of all loans. During my two months’ stay at BRIT, 
Dr. Vasco and I will carefully observe the specimens under the scope and will include them in 
my database. I will use the stereoscope and scanning electron microscope available at BRIT to 
take high-resolution images of scales, rhizomes, petioles, leaves, and spores to make the final 
figures of my taxonomic treatment. I will also finish measuring all the morphological structures 
included in my database and include those in the morphological database to generate the 
parallel descriptions for each species. Finally, I will discuss and take with Dr. Vasco the final 
taxonomic decisions. At the end of my stay I will have a final draft of my taxonomic treatment, 
which will include keys, full synonymy, descriptions, specimens examined, an index to collectors’ 
names and numbers, illustrations, spore photomicrographs, and distribution maps for all species 
of the Mexican clade. 
 

Community building and broader impacts 
I believe my research is in line with the International Association for Plant Taxonomy aims, 
because it encompasses aspects of systematics and taxonomy of plants. Particularly for this 
grant, my visit to one of the world specialists of my group of study will benefit not only my PhD 
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research but also will build taxonomic linkages between us and will spur future collaborations 
on the taxonomy of Elaphoglossum and other tropical fern genera. I am committed to 
communicating my work to other international professional taxonomists, sharing my research at 
conferences locally and internationally. As part of my research broader impacts, I am creating a 
digital key and photograph collection of the species of the Mexican clade, which will be hosted 
in the Ferns and Lycophytes of the World website (www.fernsoftheworld.com). Some of my 
images of Elaphoglossum I collected in Mexico are already available on the website. In addition, 
when I return from the USA, I plan to give a talk to Undergrad and Master Biology students at 
my University, not only to share my research results but also my experience to work with an 
international taxonomic specialist in the USA. The results of my PhD research on the systematics 
of the E. petiolatum complex and the taxonomy of the Mexican clade will be published in a 
scientific journal such as Taxon. During my time in BRIT, Dr. Vasco will fund all the microscopy 
and herbarium work, and my meals. 
 

Budget asked to IAPT 
Airfare. Mexico City- Fort Worth, Texas- Mexico City ……………………………………….… $   500.00  
Lodging. Forth Worth (2 months/ $ 750 month) …………………….…………………….……. $ 1500.00 
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