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Abstract 

A new Parmotrema species, P. pseudoexquisitum, was found in Araucaria angustifolia forests in northeastern Argentina. It 
is characterized by a coriaceous thallus with very sparsely ciliate lobes, strictly marginal soralia with farinose to subgranular 
soredia, a white medulla and containing conalectoronic and subalectoronic acids in addition to alectoronic and α-collatolic 
acids. It is closely related to P. exquisitum, which differs in lacking marginal cilia, in having submarginal to laminal soralia 
with farinose soredia, and its medullar chemistry. This new species is described and illustrated in this paper. Comparisons 
with other sorediate Parmotrema species with medullary alectoronic acid are included.
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Resumen 

Una nueva especie de Parmotrema, P. pseudoexquisitum, fue encontrada en los bosques de Araucaria angustifolia en el nor-
deste de Argentina. Se caracteriza por presentar el talo coriáceo con lóbulos muy escasamente ciliados, soralios estrictamente 
marginales con soredios farinosos a subgranulares,  médula blanca con ácidos conalectorónico y subalectorónico además de 
ácidos alectorónico y α-colatólico. Parmotrema pseudoexquisitum está estrechamente relacionada con P. exquisitum, de la 
que se diferencia por  ausencia de cilios marginales,  presencia de soralios marginales a laminales con soredios farinosos y 
la química medular. Esta nueva especie se describe e ilustra en este trabajo. Se incluyen comparaciones con otras especies 
sorediadas de Parmotrema con ácido alectorónico medular.

Palabras clave: áreas protegidas, bosques de Araucaria angustifolia, líquenes, Parmotrema exquisitum, Parmotrema 
rampoddense

Introduction

Parmotrema A. Massalongo (1860: 248), according to its latest circumscription (Blanco et al. 2005, Crespo et al. 2010), 
is characterized by an upper cortex of palisade plectenchyma or paraplectenchyma with vaults, a pored epicortex, the lack 
of pseudocyphellae, the presence or absence of cilia, laminal perforate or imperforate apothecia, ellipsoid ascospores, 
and filiform, cylindrical, bacilliform or sublageniform conidia. It is one of the larger genera in the Parmeliaceae with 
approximately 350 species with a distribution centred in the tropical regions of the world, especially in the Pacific Islands 
and South America (Blanco et al. 2005). Species of Parmotrema are common in Argentina where a total of 45 species 
have so far been recorded (Adler & Calvelo 2007a–b, 2010; Calvelo & Liberatore 2002; Estrabou et al. 2006, Ferraro 
1981, Michlig & Ferraro 2010, 2012a–b; Popoff & Ferraro 2002). Although well represented in the country, the present 
knowledge of the genus is rather patchy since the lichen biota is virtually unexplored in some regions. 
 Following an intensive investigation of the Parmeliaceae from northeastern Argentina over the last seven years, a 
new sorediate species of Parmotrema was discovered and is described and illustrated in this paper. 
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Material and methods

The species described in this paper was found in surroundings of San Antonio Natural Strict Reserve, a national 
protected area created to preserve native Araucaria angustifolia (Bertoloni 1819: 411) Kuntze (1898: 375) forests in 
Argentina which are confined to a very restricted area at the eastern perimeter of Misiones province. Its distribution 
is extended to adjacent regions in southern-eastern Brazil and it may also be found in eastern Paraguay (De Meijer 
2008). These forests constitute one of the fifteen ecoregions of the Atlantic Forest (Di Bitetti et al. 2003), which has 
been considered one of the biodiversity hotspots by Conservation International (Myers et al. 2000), and also identified 
as one of the “Global 200” ecoregions by wwF (Olson & Dinerstein 2002).
 The material studied was deposited in the CTES herbarium. Additional type specimens of related species from 
TNS were also studied. The morphological analysis was carried out based on observations of macroscopic and 
microscopic characters using stereoscopic and light microscopes (Leica MZ6 and Leica CME respectively). Pycnidia 
were sectioned by hand with a razor blade and then mounted in 5% KOH and 1% phloxine for examination.
 The identification of lichen substances was made with spots tests with 10% KOH (K), sodium hypochlorite (C), 
and K followed by C (KC), UV fluorescence, thin layer chromatography (TLC) with solvent C, high performance 
liquid chromatography (Elix et al. 2003) and by comparison with authentic samples according to Culberson (1972), 
Culberson & Kristinsson (1970), Culberson & Ammann (1979), Orange et al. (2010), and white & James (1985). 

Taxonomic treatment

Parmotrema pseudoexquisitum Michlig, Elix & L. I. Ferraro, spec. nov. (Fig. 1) Mycobank MB805955

Thallus as in Parmotrema exquisitum, but differing in having strictly marginal soralia and in containing additional conalectoronic and 
subalectoronic acids in the medulla.

Type:—ARGENTINA. Misiones: General Manuel Belgrano, San Antonio Natural Strict Reserve surroundings, in INTA’s property, 26º 2’ 
14.2’’ S 53º 47’ 24.8’’ w, elev. 526 m, in Araucaria angustifolia plantation, 29 May 2009, A. michlig & N. Niveiro 2046 (holotype, 
CTES!).

Thallus foliose, mineral grey, corticolous, loosely attached to substrate, coriaceous, up to 18 cm in diameter; lobes 
subirregular, irregularly branched, 3–9 mm wide, slightly imbricate, with rounded apices; margin entire to crenate, 
rarely ciliate; cilia very sparse, simple or bifurcate, 0.7–1.4 mm long. Upper surface shiny, rugose in most part of the 
thallus, irregularly cracked towards the center, emaculate to slightly irregularly maculate. Soralia present, marginal, 
linear irregular; soredia farinose to subgranular. Isidia, pustulae and dactyls absent. medulla white. Lower surface 
black, smooth to rugose, shiny, sparsely rhizinate, with a broad, erhizinate marginal zone, and a relatively narrow pale 
brown margin, smooth, shiny; rhizines black, simple to irregularly branched, sparse, distributed in scattered groups. 
Apothecia absent. Pycnidia present, submarginal, ostiole black; conidia not seen.
 Chemistry:—Cortex K+ yellow, UV–; medulla K+ yellow, C+ pale orange, KC+ rose, UV+ bluish white 
[atranorin (minor), chloroatranorin (minor), α-collatolic acid (trace), alectoronic acid (major), conalectoronic acid 
(minor), subalectoronic acid (minor), det. J. A. Elix (2011)].
 Etymology:—The epithet refers to its close similarity to P. exquisitum.
 Distribution:—It is a rare species, currently known only from the type locality.

Discussion

Parmotrema pseudoexquisitum is characterized by its large, coriaceous, loosely adnate thallus (Fig. 1a), with lobes 
very sparsely ciliate (only 3–4 cilia) (Fig. 1b, c), non-pustular marginal soralia (Fig. 1b, d), and a white medulla with 
conalectoronic and subalectoronic acids in addition to alectoronic and α-collatolic acids. The medullary reactions (K+ 
yellow, C+ pale orange, KC+ rose) differ from the typical reactions for the alectoronic acid (KC+ orange) due to the 
additional conalectoronic and subalectoronic acids, which have not previously been described nor their structures 
determined.
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FIGURE 1. Parmotrema pseudoexquisitum (holotype, CTES) A. Complete thallus; B. Sorediate lobe margin with a cilia (arrow); C. Lobe 
with a nonsorediate and eciliate margin; D. Lobe showing the marginal soralia (arrow). Scale bars: A= 2 cm, B= 2.5 mm, C–D= 5 mm.

 Other sorediate Parmotrema species with alectoronic and α-collatolic acids in the medulla include P. exquisitum 
(Kurokawa 1987: 11) DePriest & B. w. Hale (1998: 204), P. poolii (C. w. Dodge 1959: 146) Krog & Swinscow (1983: 
130), P. rampoddense (w. Nylander 1900: 6) Hale (1974: 338), P. arnoldii (Du Rietz 1924: 80) Hale (1974: 335), 
and P. louisianae (Hale 1971: 92) Hale (1974: 337). All of them differ chemically as they lack conalectoronic and 
subalectoronic acids.
 Parmotrema exquisitum (holotype, TNS!) seems to be the most closely related species to P. pseudoexquisitum. 
It is characterized by the absence of marginal cilia, an emaculate to slightly irregularly maculate upper surface with 
irregular cracks extending to the margin, and submarginal to laminal soralia with farinose soredia. The laminal soralia 
in P. exquisitum are abundant, differing of those in P. pseudoexquisitum which are strictly marginal. The shape and 
size of the conidia were not mentioned in the original description. The holotype was re-examined and found to have 
submarginal pycnidia, but no conidia were found. It is a rare species, known only from Uruguay (Kurokawa 1987) and 
Taiwan (Kurokawa & Lai 2001). Kurokawa & Lai (2001) mentioned that P. exquisitum may also have marginal soralia, 
but the chemical reactions are those typical of alectoronic acid, and clearly different from P. pseudoexquisitum. 
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 Parmotrema rampoddense has ciliate lobes, marginal to submarginal soralia, and bacilliform to filiform conidia, 
5–9 μm long (Spielmann & Marcelli 2009). According to Elix (1994) the cilia in this species are moderately dense to 
dense and the conidia are bacilliform, 5–6 μm long. According to Krog & Swinscow (1981) lobes are involute and the 
laminal soralia abundant; this latter character was not observed in the material studied. According to Kurokawa (1987), 
the cilia are conspicuous in all specimens of P. rampoddense, differing from P. pseudoexquisitum, where the cilia are 
very sparse. Although Parmotrema rampoddense is a pantropical species (Kurokawa & Lai 2001) and considered to 
be widely distributed, is not common in Argentina, with only three specimens recorded, from Salta (Adler & Calvelo 
2007a), Tucumán (Adler & Calvelo 2010), and Misiones provinces (Osorio 1981).
 In P. arnoldii the thallus is membranaceous, with dentate marginal ciliate laciniae, submarginal soralia developing 
mostly on the laciniae, and filiform conidia (Chen et al. 2005, Hale 1965). Parmotrema poolii is characterized by 
a loosely adnate, coriaceous thallus, lobes which are sparsely to moderately densely ciliate with marginal to rarely 
laminal soralia, and sublageniform conidia, 7–8 μm long (Elix 1994). In P. louisianae the soralia are submarginal and 
the lower surface black with an ivory to tan marginal zone (Chen et al. 2005).
 Other similar sorediate species containing alectoronic acid include P. lobulascens (J. Steiner 1903: 234) Hale 
(1974: 337) and P. pseudonilgherrense (Asahina 1954: 370) Hale (1977: 441) (lectotype, TNS!), with a markedly 
maculate upper surface and conspicuously developed lobules (Kurokawa & Lai 2001). Parmotrema lobulascens also 
differs by containing minor quantities of gyrophoric acid in the medulla. Kurokawa & Lai (2001) and Krog & Swinscow 
(1981) consider P. pseudonilgherrense a synonym of P. lobulascens, although some authors consider them as separate 
species (Chen et al. 2005, Elix 1994). Both are distinctive ciliate species differing from P. pseudoexquisitum.
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