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Abstract
Elaphoglossum nimbaense J.P.Roux, sp. nov., a new epiphytic fern species which ap-
pears to be endemic to the Nimba Mountains in Liberia, West Africa is described and 
illustrated. Features separating E. nimbaense J.P.Roux, sp. nov. from other species in 
section Elaphoglossum Schott ex J.Sm. are the crustaceous, centrally dark and glossy, 
pseudopeltate rhizome scales, the conspicuous short stipe of the sterile fronds – the 
fertile frond stipes are significantly longer, the somewhat carnose, attenuate, long 
acuminate sterile laminae. The significantly larger adaxial epidermal cells of the 
fertile laminae in comparison with that of the sterile laminae and the reticulate 
(impresso-punctate) adaxial epidermis of the fertile laminae, perhaps caused by 
the collapse of bladder cells (enlarged moisture containing epidermal cells) with 
straight transverse walls is also characteristic of the species. The nomenclature of 
section Elaphoglossum and subsections therein are discussed.

Résumé
Elaphoglossum nimbaense J.P.Roux, sp. nov., une nouvelle espèce de fougère épi-
phyte endémique du Libéria (Afrique de l’Ouest).
Elaphoglossum nimbaense J.P.Roux, sp. nov., une nouvelle espèce de fougère épiphyte 
semblant endémique des Monts Nimba au Libéria (Afrique de l’Ouest) est décrite 
et illustrée. Elle diffère des autres espèces de la section Elaphoglossum Schott ex J.Sm. 
par les écailles du rhizome, qui sont crustacées, pseudopeltées, à centre sombre et 
brillant, le stipe remarquablement court des frondes stériles – celui des fertiles étant 
significativement plus long –, ainsi que par ses limbes stériles un peu charnus, atté-
nués et longuement acuminés. Les cellules épidermiques bien plus grandes à la face 
adaxiale des limbes fertiles – par comparaison aux stériles –, et à surface réticulée 
(imprimée-ponctuée), résultant peut-être de la plasmolyse de cellules aquifères à 
parois transversales rectilignes, sont également caractéristiques de cette espèce. La 
nomenclature de la section Elaphoglossum et de ses sous-sections est discutée ici.
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Introduction

Elaphoglossum Schott ex J.Sm. is a genus with 
over 600 species occurring in the temperate and 
tropical parts of the world, but it is especially 
diverse in the Neotropics (Mickel & Atehortúa 
1980; Kramer 1990; Mickel & Smith 2004; 
Rouhan et al. 2004) where c. 75% of the species 
occur. Nearly 75% of the species are epiphytes 
(Moran et al. 2007).

In assessing the identity of the new species the 
West African floristic studies of Tardieu-Blot 
(1953; 1964a, b), Harley (1955), Alston (1959) 
and Schelpe (1969) were considered. Collections 
belonging to E. nimbaense sp. nov. may have been 
assigned to E. conforme (Sw.) J.Sm. by some of 
these authors.

SYSTEMATICS

Family Dryopteridaceae Herter 
Genus Elaphoglossum Schott ex J.Sm. 
Section Elaphoglossum Schott ex J.Sm.

Elaphoglossum nimbaense J.P.Roux, sp. nov. 
(Figs 1-4)

Typus. — Liberia. Sanniquelle Distr., Nimba Moun-
tains, 900 m, epiphyte in the central part of the crown, 
15.IX.1969, Johansson D. 644 (holo-, BOL98466).

Paratypes. — Liberia. Sanniquelle Distr., Nimba Mts, 
1 200 m, epiphyte, on a Parinari excelsa, in the central part 
of the crown, 8.V. 1970, Johansson D. 825 (BOL98467).

Etymology. — From the Nimba Mountains where 
the species occur.

Description

Plants epiphytic. Rhizome creeping, irregularly 
branched, to 40 mm long, to 2.5 mm in diam-
eter, set with roots, phyllopodia, and scales, the 
phyllopodia dark brown to black, 7-10 mm apart, 
terete, to 7 mm long, with pronounced lobed and 
fleshy aerophores at the base, the scales imbricate, 
crustaceous, atrocastaneous to black and nitid 
centrally, the margins paler, sessile, pseudopeltate, 
cordate-imbricate, broadly ovate, to 2.5 mm long, 

Fig 1. — A, Elaphoglossum nimbaense J.P.Roux, sp. nov. habit; 
B, adaxial surface detail. Prepared from Johansson D. 825 (BOL). 
Illustrated by J. P. Roux. Scale bars: 1 mm.
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Fig. 2. — Rhizome, stipe and lamina scales of Elaphoglossum nimbaense J.P.Roux, sp. nov.: A, B, rhizome scales; Aa, Bb, details 
of A and B showing cellular structure; C, D, stipe base scales; Cc, detail of C showing cellular structure; E, F, scales from abaxial 
surface of laminae; Ee, Ff, details of E and F showing cellular structure. All prepared from Johansson D. 825 (paratype BOL98467). 
Scale bars: A, B, C-F, 0.25 mm; Aa-Ee, 0.7 mm.
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to 1 mm wide, the margins variously set with 
clavate gland-like cells, and short or long, filiform, 
pluricellular, uniseriate outgrowths terminating in 
a clavate gland-like cell, the apex short-filiform, 
terminating in a clavate gland-like cell; fronds: 
the sterile erect, up to 180 mm long, the fertile 
mostly overtop the sterile, up to 200 mm long; 
stipes: firm, brown, that of the sterile frond to 15 
mm long, to 1.2 mm in diameter, adaxially shal-
lowly sulcate, glabrous, that of the fertile frond 
to 80 mm long, to 1.2 mm in diameter, shallowly 
sulcate adaxially, initially sparsely set with scales 
similar to those on the phyllopodia, glabrous 
later; laminae: coriaceous, somewhat carnose, 
the sterile oblong-attenuate to narrowly elliptic, 
attenuate, to 170 mm long, to 17 mm wide, the 
apex acuminate, the margins strongly recurved in 
dried material, the epidermal cells isodiametric to 
slightly elongated, the transverse walls shallowly 
sinuate, the abaxial epidermal cells isodiametric, 
the transverse walls shallowly sinuate, stomata 
mostly of the copolocytic type, (50-)55.3(-60) 
µm long, adaxially with spaced appressed scales, 
the scales ferrugineous, substellate, to 0.2 mm in 
diameter, the outgrowths pluricellular, uniseriate, 
terminating in a clavate gland-like cell, glabrous 
later, similar to but marginally larger scales occur 
on the adaxial surface of the laminae, the fertile 
narrowly elliptic, attenuate to narrowly cune-
ate, to 115 mm long, to 13 mm wide, the apex 
acuminate, adaxially with scales similar to those 
on the adaxial surface of the sterile laminae, the 

adaxial epidermis reticulate (impresso-punctate), 
the cells isodiametric and significantly larger than 
the adaxial epidermal cells of the sterile laminae, 
the transverse walls straight; costae raised and 
narrowly sulcate adaxially, pronounced abaxially 
and somewhat angular in dried material; vena-
tion obscure in sterile and fertile laminae, vein 
branches forked, free. Sori acrostichoid, receptacu-
lar indumentum absent; sporangium stalk simple, 
3-seriate below the capsule, the capsule circular to 
broadly elliptic in lateral view, with (10-)12(-13) 
indurated annulus cells, epistomium (3-)4-celled, 
hypostomium, (3-)4-celled. Spores brown, ellip-
soidal, monolete, perispore with narrow reticulate 
cristae, perforations and spines absent, endospore 
(44-)45.6(-48) × (28-) 29.8(-32) µm.

Distribution and habitat

Elaphoglossum nimbaense sp. nov. is known from the 
Nimba Mountains in Liberia, occurring at eleva-
tions ranging between 900 and 1 200 m (Fig. 3). 
The mountain range extends to Guinea and Côte 
d’Ivoire and the species may also occur in these 
countries. The vegetation at this altitude on Mt 
Nimba is of the Guineo-Congolian short forest and 
scrub forest type (White 1983) which is dominated 
by Parinari excelsa Sabine. The species is reported 
as being an epiphyte in the crowns of these trees. 
The Nimba Mountains form part of the Western 
African Forests hotspot (Myers et al. 2000), a re-
gion characterised by its unique fauna and flora, 
and high levels of species endemism.

Fig. 3. — Epidermal cell outlines in Elaphoglossum nimbaense J.P.Roux, sp. nov.: A, adaxial surface of sterile lamina; B, abaxial surface 
of sterile lamina; C, adaxial surface of fertile lamina. All prepared from Johansson D. 644 (holotype BOL98466). Scale bar: 100 µm.
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Discussion

Elaphoglossum nimbaense sp. nov. belongs to section 
Elaphoglossum. Morphological features defining 
section Elaphoglossum include erect or short- to 
long-creeping rhizomes mostly more than 2 mm in 
diameter, fronds articulated to distinct phyllopodia, 
fertile fronds that mostly overtop the sterile, coria-
ceous, rarely carnose laminae, and free veins ending 
at or very close to the margin (not in hydathodes). 
Some species also bear distinct aerophores at the base 
of the phyllopodia. Many species also bear minute 
appressed substellate (not fimbriate) scales adaxi-
ally and abaxially on the laminae, the pluricellular 
scale rays mostly terminate in a gland-like cell and 
are often glutinous. Rhizome and stipe base scales 
are entire or near entire, or the margins may be 
variously set with short and/or long, pluricellular 
(often pluriseriate) outgrowths that terminate in a 
gland or gland-like cell. Perispore features include 
the presence of narrow or broad folds or cristae, and 
the presence or absence of spines and perforations 
(Moran et al. 2007). Fourteen of the 26 Elaphoglos-
sum species occurring in Africa (Roux 2009, 2011), 
including E. nimbaense sp. nov., belong to section 
Elaphoglossum.

Features separating E. nimbaense sp. nov. from 
other species in section Elaphoglossum are the 
crustaceous, centrally dark and glossy, pseudopel-
tate rhizome scales, the conspicuous short stipe 
of the sterile fronds - the fertile frond stipes are 
significantly longer, the somewhat carnose, at-
tenuate, long acuminate sterile laminae. The 
significantly larger adaxial epidermal cells of the 
fertile laminae in comparison with that of the 
sterile laminae (Fig. 3A, C), and the reticulate 
(impresso-punctate) adaxial epidermis of the 
fertile laminae, perhaps caused by the collapse 
of bladder cells (enlarged moisture containing 
epidermal cells) with straight transverse walls is 
also characteristic of the species.

Subgeneric classifications of Elaphoglossum were 
presented by Fée (1845, under Acrostichum), Sodiro 
(1897, under Acrostichum), Christ (1899) and 
Mickel & Atehortúa (1980). Mickel & Atehortúa 
(1980) recognised ten sections in Elaphoglossum, 
but the results of molecular analyses suggest the 
recognition of five (Skog et al. 2004) or seven 
(Rouhan et al. 2004) sections. Both studies, how-
ever, supported the existence of a monophyletic 
section Elaphoglossum. Within this section two 
well-supported subclades resolved. Skog et al. 
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Fig. 4. — Distribution of Elaphoglossum nimbaense J.P.Roux, sp. nov. in Liberia, West Africa.
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(2004) and Rouhan et al. (2004) referred to these 
as the Platyglossa and Pachyglossa subclades since 
they largely correspond to subsections described 
by Christ (1899). Mickel & Atehortúa (1980), 
however, placed subsection Platyglossa in synonymy 
under subsection Pachyglossa.

Mickel & Atehortúa (1980) and Rouhan et al. 
(2004) remarked on the taxonomic complexity 
of section Elaphoglossum due to the large number 
of species belonging to it and the relatively few 
morphological characters available for classifica-
tion purposes. Skog et al. (2004) provides features 
distinguishing sections and subsections within 
the genus, but some of the features listed for sec-
tion Elaphoglossum are weak. Frond length is not 
a reliable character due to phenotypic plasticity 
caused by environmental influences. Also the use 
of ‘glabrous leaves’ are incorrect as most, if not all, 
species in the section bear small (often minute) 
poorly developed/reduced scales on the adaxial and/
or abaxial surfaces of the laminae. These structures 
often present as a small number of resinous glands 
and are frequently overlooked.  Lamina and stipe 
scales too are often lost with age and the plants 
may appear glabrous.

Christ (1899) described subsection Pachyglossa 
(under section Craspedoglossa Christ), citing E. con-
forme (Sw.) J.Sm. as the type species (under Divisio 
Conformia). Elaphoglossum conforme is also the type 
species of the genus. The correct name of subsection 
Pachyglossa is therefore subsection Elaphoglossum 
(McNeill et al. 2006: art. 22.1).

Neither of the molecular studies (Skog et al. 
2004; Rouhan et al. 2004) included confirmed 
material of E. conforme in their analyses and its 
position within section Elaphoglossum therefore 
remains untested. Moran et al. (2007) concluded 
that apart from DNA sequence evidence and three 
synapomorphic perispore characters there are no 
macromorphological or anatomical characters dis-
tinguishing the subsections within section Elapho-
glossum. Based on perispore structure E. conforme 
was placed in subsection Platyglossa (Moran et al. 
2007: 914) rather than subsection Elaphoglossum (= 
subsect. Pachyglossa).  Perispore structure suggests 
that E. nimbaense sp. nov. belongs to subsection 
Platyglossa.

Acknowledgements
The Curator of the Bolus Herbarium, University of 
Cape Town, is thanked for making the collections 
available for study. Anthony Magee and Michelle 
Smith are thanked for providing technical assistance 
in preparing the distribution map and assistance 
with the figures. Two anonymous reviewers are 
also thanked for their help on a previous version 
of the manuscript.

References

Alston A. H. G. 1959. — The Ferns and Fern-Allies 
of West Tropical Africa. Second edition of the Flora 
of West tropical Africa. Crown Agents for Oversea 
Governments and Administrations, London, 1-89.

Christ H. 1899. — Monographie des genus Elapho
glossum. Neue Denkschriften der Allgemeinen Schweizeri-
schen Gesellschaft für die Gesammten Naturwissenschaften 
36 (1): 1-159.

Fée A. L. A. 1845. — Histoire des Acrostichées. Mémoires 
sur la famille des fougères. Deuxième mémoire. Veuve 
Berger-Levrault, Strasbourg, 1-114, t. 1-64.

Harley W. J. 1955. — The ferns of Liberia. Contribu-
tions from the Gray Herbarium of Harvard University 
177: 58-101.

Kramer K. U. 1990. — Lomariopsidaceae, in Kramer 
K. U. & Green P. S. (eds), Pteridophytes and Gym-
nosperms. The families and Genera of Vascular Plants. 
Vol. 1. Springer-Verlag, Berlin: 164-170.

McNeill J., Barrie F. R., Burdet H. M., Demoilin V., 
Hawksworth D. L., Marhold K., Nicholson D. 
H., Prado J., Silva P. C., Skog J. E., Wiersema J. 
H. & Turland N. J. 2006. — International Code of 
Botanical Nomenclature (Vienna Code) adopted by the 
Seventeenth International Botanical Congress, Vienna, 
Austria, July 2005. Regnum Vegetabile 146: i-xviii, 1-568.

Mickel J. T. & Atehortúa L. 1980. — Subdivision 
of the genus Elaphoglossum. American Fern Journal 
70: 47-68.

Mickel J. T. & Smith A. R. 2004. — The Pteridophytes 
of Mexico. New York Botanical Garden Press, New 
York, 1-1054.

Moran R. C., Hanks J. G. & Rouhan G. 2007. — 
Spore morphology in relation to phylogeny in the fern 
genus Elaphoglossum (Dryopteridaceae). International 
Journal of Plant Sciences 168 (6): 905-929.

Myers N., Mittermeier R. A., Mittermeier C. G., 
da Fonseca G. A. B. & Kent J. 2000. — Biodi-
versity hotspots for conservation priorities. Nature 
403: 853-858.

Rouhan G., Dubuisson J.-Y., Rakotondrainibe F., 
Motley T. J., Mickel J. T., Labat J.-N. & Moran 



13

Elaphoglossum nimbaense J.P.Roux, sp. nov., a new species from Liberia

ADANSONIA, sér. 3 • 2014 • 36 (1)

R. 2004. — Molecular phylogeny of the fern genus 
Elaphoglossum (Elaphoglossaceae) based on chloroplast 
non-coding DNA sequences: contributions of species 
from the Indian Ocean area. Molecular Phylogenetics 
and Evolution 33: 745-763.

Roux J. P. 2009. — Synopsis of the Lycopodiophyta and 
Pteridophyta of Africa, Madagascar, and neighbouring 
islands. Strelitzia 32: 1-296.

Roux J. P. 2011. — The fern genus Elaphoglossum section 
Lepidoglossa (Dryopteridaceae) in Africa, Macaronesia, 
the mid-Atlantic and southern Indian Ocean Islands. 
Botanical Journal of the Linnean Society 165: 20-63.

Schelpe E. A. C. L. E. 1969. — Reviews of tropical 
African Pteridophyta. Contributions from the Bolus 
Herbarium 1: 1-132.

Skog J., Mickel J. T., Moran R. C., Volovsek M., 

Zimmer E. A. 2004. — Molecular studies of the 
New World species in the fern genus Elaphoglossum 
(Dryopteridaceae) based on chloroplast DNA se-
quences. International Journal of Plant Sciences 165: 
1063-1075.

Sodiro A. 1897. — Cryptogamae Vasculares Quitenses. 
Typis Universitatis, Quito.

Tardieu-Blot M.-L. 1953. — Les Ptéridophytes 
d’Afrique intertropicale française. Mémoires de l’Institut 
Français d’Afrique Noire 28: 1-241.

Tardieu-Blot M.-L. 1964a. — Ptéridophytes. Flore 
du Cameroun 3: 1-372.

Tardieu-Blot M.-L. 1964b. — Ptéridophytes. Flore 
du Gabon 8: 1-228.

White F. 1983. — The Vegetation of Africa. UNESCO, 
Paris, 356 p. + 3 maps.

Submitted on 20 June 2012; 
accepted on 21st January 2013 

published on 27 June 2014.

Our colleague sadly passed away on 12th May, 2013; the last 
version of this paper was corrected by the editorial board. 




