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Abstract.- During a recent botanical exploration in El Quimi Biological Reserve (Cordillera 
del Cóndor), Morona-Santiago province, we found for the first time in Ecuador Phlegmariurus 
pruinosus (Herter) B. Øllg., a species previously recorded as endemic from Peru. We present a 
morphological description, photographs, and an updated distribution map. Additionally, we 
highlight the morphological differences with Phlegmariurus campianus (B. Øllg.) B. Øllg., a similar 
species from Colombia, Ecuador, and Peru. A total of 67 species of Phlegmariurus are recorded 
for Ecuador..

Keywords: Conservation, Cordillera del Cóndor, Distribution range, El Quimi Biological Reserve, 
Lycophytes, Morona-Santiago, Taxonomy.

Resumen.- Durante una reciente expedición botánica a la Reserva Biológica El Quimi (Cordillera 
del Cóndor), provincia de Morona Santiago, registramos por primera vez para el Ecuador a 
Phlegmariurus pruinosus (Herter) B. Øllg., una especie considerada como endémica del Perú. 
Se presenta una descripción morfológica, fotografías y un mapa de distribución actualizado. 
Adicionalmente, se resaltan las diferencias morfológicas con Phlegmariurus campianus (B. Øllg.) B. 
Øllg., una especie similar de Colombia, Ecuador y Perú. Un total de 67 especies de Phlegmariurus 
están registradas para el Ecuador.

Palabras clave: Conservación, Cordillera del Cóndor, Licofitas, Morona Santiago, Rango de 
distribución, Reserva Biológica El Quimi, Taxonomía.
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para el Ecuador en la Cordillera del Cóndor
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Introduction
The Neotropical clade of Phlegmariurus Holub is the most morphologically and ecologically 
diverse lineage within the Lycopodiaceae P. Beauv. ex Mirb., comprising approximately 170 
species that occupy a broad array of epiphytic and terrestrial habitats (Field et al. 2016). Recent 
studies suggest that the high diversity of this group is related to the uplift of the Andes mountain 
range (Wikström and Kenrick 2001, Testo et al. 2018, 2019).

Taxonomic studies of Ecuadorian Lycopodiaceae have registered the occurrence of 85 species 
(Øllgaard 1988, 2016, 2019), of which Phlegmariurus is the most diverse genus with 67 species, 
including this new record.

The Cordillera del Cóndor is a poorly explored region that extends ca. 150 km in a north-south 
direction from Ecuador to Peru, and is considered a five million year old eastern extension of the 
Andean chain (Gregory-Wodzicki 2000). Biological exploration in this area has revealed a high 
concentration of species new to science as well as high endemism, and many species are still to 
be discovered. This mountain range is isolated from the main Andean range and is geologically 
distinct, formed with an intermixture of limestone, quartzitic sandstone, and igneous rock of the 
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Hollín Formation (Gregory-Wodzicki 2000, Neill 2005). The geology of these mountains is similar 
to the tepuis of the Guyana shield in northwest South America. In fact, a number of angiosperm 
genera once thought to be endemic to the tepuis of the Guyana shield have also been found 
along the Cordillera del Cóndor (Berry et al. 1995, Schulenberg & Awbrey 1997).

The most recent botanical exploration to El Quimi Reserve took place in January 2019 and was 
led by scientists from the Herbarium of the Pontifical Catholic University of Ecuador (QCA) with 
support from the University of Gothenburg Herbarium (GB). This exploration resulted in the first 
record of Phlegmariurus pruinosus (Herter) B. Øllg., among others (Gradstein et al. 2019, Mashburn 
et al. 2020, Pérez et al. 2020). This lycophyte species was previously recorded as an endemic, and 
only known from four localities along central and northern Peru. In this paper, we present a 
morphological description, photographs and a distribution map for this species. Additionally, 
we highlight the morphological differences with Phlegmariurus campianus (B. Øllg.) B. Øllg., a 
morphologically similar species from Colombia, Ecuador and Peru.

Methods
We made a floristic inventory in the Andean tepui of the El Quimi Biological Reserve during 
January 2019. The plateau of El Quimi is one of the highest quartzitic sandstone plateaus of the 
Hollín Formation, which is the geological foundation of the Cordillera del Cóndor in Ecuador. 
The plateau rises 2000 to 2200 m elevation and is located in southeastern Morona-Santiago 
Province, near the Ecuador-Peru border (Gradstein et al. 2019, Mashburn et al. 2020, Pérez et al. 
2020). 

Collected specimens were deposited in the QCA herbarium. Dry material and pictures of 
our specimens were the basis to update the morphological description of Phlegmariurus 
pruinosus (Øllgaard 1994). All measurements were made on dry material, fine observations and 
measurements of reproductive structures were made with the aid of a dissecting microscope. 
Major characters were contrasted with a morphologically similar species. The identification 
was made by consulting pertinent literature, specimens examined at relevant herbaria (AAU, 
B, MO, QCA, QCNE, S, UC, US) and high-resolution images of the type material of Neotropical 
taxa (Tropicos database, https://www.tropicos.org/ and the JSTOR Global Plants website http: //
plants.jstor.org) and the Pteridoportal website (www.Pteridoportal.org).

Results
Phlegmariurus pruinosus (Herter) B. Øllg. Phytotaxa 57: 18. 2012

Lycopodium pruinosum Hieron. et Herter ex Herter, Bot. Jahrb. Syst. 43, Beibl. 98: 52. 1909. — 
Urostachys pruinosus (Herter) Nessel, Arch. Bot. São Paulo 1: 420. 1927. — Huperzia pruinosa 
(Herter) Holub, Folia Geobot. Phytotax. 20: 76. 1985. — TYPE: Peru, Dept. Amazonas, Prov. 
Chachapoyas, Tambo Ventillas, 2400–2600 m, 28 Jul. 1904. Weberbauer (err. as Ule in protologue) 
4410 (holotype B!, 20 0113758; isotypes BONN, Herb. Nessel 621!, G!, US 1187611!).
Lycopodium durissimum Herter, Bot. Jahrb. Syst. 43, Beibl. 98: 52. 1909. — Urostachys durissimus 
(Herter) Nessel, Bärlappgewächse 240. 1939. — Huperzia durissima (Herter) Holub, Folia Geobot. 
Phytotax. 20: 72. 1985. — TYPE: Peru, »Voyage à l'Equateur et au Perou, 1876-77, Guayab.a mars 
1877« (err. »Colombia, Guayabal« in protologue), Vidal-Sénèze [Senège] s.n. (holotype P!; isotype 
BONN, Herb. Nessel 622!).

Plants erect to scandent and distally recurved, unbranched or sparsely branched at base, distally 
with densely tassel like ramification, at least up to 170 cm long. Shoots heterophyllous, the basal 
divisions with expanded leaves ca.10–18 mm in diameter including leaves, distally abruptly 
constricted to ca. 2–2.5 mm including the reduced, imbricate leaves. Stems excluding leaves up 
to 5 mm thick at the base, upward tapering to ca. 0.5–1.5 cm, rigid, dark brown to purplish brown. 
Expanded leaves of basal divisions borne in alternating, irregular, distant whorls of 4, the whorls 
6–10 mm apart, ascending to spreading or sharply reflexed, lanceolate, straight or recurved, (6–) 
8–12 mm long, 2.5–4 mm wide, acute, flat, coriaceous, with smooth, revolute margins, often 
adaxially concave. Leaves of recurved, constricted divisions subdecussate, densely crowded, 
sporangiate almost throughout, imbricate, widely ovate with obtuse to acute apex, abaxially 
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Figura 1.  Phlegmariurus pruinosus. A) Habit, arrows shows the stem with vegetative leaves and the terminal sporophylls 
arrangement. B) Isotomous branching pattern with sporangia at the apex. C) Sporophylls and sporangia detail. D) Habitat in El 
Quimi Biological Reserve. Photos taken by: A, B, C by Nicolas Zapata, D by Álvaro J. Pérez.

rounded to carinate, 1.2–1.6 mm long and wide, equaling or slightly exceeding the sporangia. 
Sporangia 1–1.3 mm wide.

Distribution, habitat and ecology. Until this new record from the Cordillera del Cóndor, in El 
Quimi Biological Reserve, Morona-Santiago province in Ecuador, this species was considered 
an endemic and only known from four localities in Peru, the holotype, which was collected 
in 1904 in Chachapoyas, and from Oxapampa and San Martín (Figure 2). The new locality is a 
broad plateau with quartzitic sandstones of the Hollín Formation, referred to in recent literature 
as an Andean tepui (Neill et al. 2014). This is in reference to its similarity with the tepuis of the 
Guiana Shield (Huber 1995). The habitat is an open tepui-like bromeliad sward and elfin forest 
at 1900–2200 m (Figure 1D). According to the Ministerio del Ambiente de Ecuador (2013), this 
locality lies within a much larger zone dominated by evergreen mountain forest of sandstone 
plains of Cordillera del Cóndor (bosque siempreverde montano sobre mesetas de arenisca de la 
Cordillera del Cóndor, BsMa01).

Examined specimens. ECUADOR. Morona-Santiago: Gualaquiza Cantón, Parroquia Bomboiza, 
Reserva Biológica El Quimi, sendero y alrededores entre el campamento Río Cristalino y la 
frontera con Perú, 03°31’05”S, 78°23’28”W, 1900–2200 m, 22 Jan. 2019, Pérez et al. 11335 (QCA), 
Zapata et al. 524, 525 (QCA); Colecciones en el sendero entre el cerro JJ y el campamento Río 
Cristalino, 03°31’01”S, 78°24’15”W, 2000 m, 26 Jan. 2019, Pérez et al. 11505 (QCA), Zapata et al. 565 
(QCA ), Persson et al. 3245 (GB).

Additional examined specimens. PERU. Amazonas: Chachapoyas, Remnants of forest around 
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Laguna Pomacocha, partly on white sand, partly on fertile soil, 5°50'11"S, 77°57'47"W, 2250 m, 20 
Mar. 1998, van der Werff et al. 15260 (MO 1742421, UC 1728965). Pasco: Oxapampa, From Antenas 
past Chaco to the Laguna. Scrub on sandstone-derived soils, 10°37'11"S, 75°17'16"W, 2700–2800 
m, 5 May 2005, van der Werff et al. 19673 (MO 1742418, UC 1872823); Zona de Amortiguamiento 
del Parque Nacional Yanachaga-Chemillen, Sector Chacos, 10°39'20"S, 75°17'50"W, 2500–2790 
m, 10 Oct. 2008, Vásquez et al. 34498 (MO 2646897, UC 2045629). San Martín: Mount Organero, 
ceja, 1900 m, 14 Aug. 1925, Melin 96 (S 17-13440).

Discussion
The morphological variation of the Phlegmariurus pruinosus population found in the El Quimi 
Reserve matches with the description for this species (Øllgaard 1994), except for the size of 
the plant, that is longer and reach up to 170 cm. Phlegmariurus pruinosus is morphologically 
similar to Phlegmariurus campianus (B. Øllg.) B. Øllg., a species that occurs from 2400 to 3800 m of 
elevation in Colombia, Ecuador and Peru. Phlegmariurus pruinosus can be recognized mainly by 
its erect to scandent, terrestrial habit (vs. pendulous epiphytes in P. campianus), expanded leaves 
of proximal divisions in distant, alternating whorls of 4 (vs. expanded leaves of proximal divisions 
in usually densely crowded, alternating whorls of 3 in P. campianus), the whorls 6–9 mm apart 
(vs. the whorls 2,5–5 mm apart in P. campianus) and sporangiate leaves of 1,2–1,6 mm long (vs. 
sporangiate leaves of 2–3 mm long in P. campianus) (Øllgaard 1994, 2019).

Phlegmariurus pruinosus can be considered a rare species because of its restricted and isolated 
distribution and the low number of collections available at herbaria, but more exploration effort 
is needed in order to know the real distribution. Currently, P. pruinosus is known from southern 
Ecuador along the Cordillera del Cóndor and in central and northern Peru along the eastern 
foothills of the Andes, growing in cloud forest at 1900–2800 m (Figure 2). In Peru, this species 
grows in very humid environments and under a thick organic matter covered by bryophytes; 
while in the new locality, an Andean tepui at the Cordillera del Cóndor in Ecuador, P. pruinosus is 
more abundant in open areas, dominated by terrestrial bromeliads and scattered shrubs. Here, 
initially it begins to grow erect and then abducts through the vegetation until it reaches more 

Figure 2. Distribution map of Phlegmariurus pruinosus.
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than 150 cm long, then it emerges as a scandent in the vegetation developing the narrow 
sporangiate divisions.

We predict that new populations of this species as well as new species to science will be 
found in future explorations of the plateaus of the Cordillera del Cóndor in Ecuador and Peru. 
Nevertheless, the biodiversity of this area is severely threatened due to deforestation and mining 
activities (Mazabanda et al. 2018, Piotrowski & Ortiz 2019), thus the conservation of this highly 
biodiverse area is of utmost importance.
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