
7 9
Revista Chilena de Historia Natural

76: 79-98, 2003

INTRODUCTION

The genus Menegazzia A. Massal. constitutes a
prominent part of the lichen mycobiota in the
forests of southern South America (Santesson
1942). The checklist of Chilean lichens lists 14
species (Galloway & Quilhot 1999). Subsequently,
the sorediate species from the southernmost re-
gions of Chile and Argentina were revised by
Bjerke & Elvebakk (2001), including descrip-
tions of two new species. An additional new spe-
cies known between latitudes 38º30’ and 46º40’ S
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ABSTRACT

The taxonomy and ecology of the sorediate species of Menegazzia from the southernmost regions of Chile and
Argentina and the South Atlantic Islands was recently published, only with sporadic reports from the more northern
regions. In the present work the distribution patterns and habitat ecology of the sorediate species are discussed, with
emphasis on the area north of 48º S. Eleven species are treated. Menegazzia subpertusa, an epiphyte of sclerophyll
scrubs, is recorded from South America for the first time (Chile and Argentina). Menegazzia neozelandica has a disjunct
distribution in Chile, with occurrences in Fray Jorge (Fourth Region of Chile) and on Islas Juan Fernández, and along
the coast south of latitude 38º S. Menegazzia kawesqarica and M. tenuis are most common in the southernmost part of
Chile, but are also found at high altitudes at lower latitudes. Additional treated species are M. chrysogaster, M.
fumarprotocetrarica, M. globulifera, M. magellanica, M. norsorediata, M. sanguinascens and M. wandae. Several of
the sorediate species are early colonisers of newly developed substrates. They show variable occurrences along light
and humidity gradients. Distribution maps and a revised key are presented.
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RESUMEN

Recientemente se han publicado datos sobre la taxonomía y ecología de las especies sorediosas de Menegazzia
representadas en las regiones más australes de Chile y Argentina e islas del Atlántico Sur, además de registros
esporádicos en zonas ubicadas más al norte en Chile. En este trabajo se discuten los patrones de distribución y la ecología
del hábitat de 11 especies sorediosas, con especial enfásis en aquellas que se desarrollan al norte de los 48º S.
Menegazzia subpertusa, un epífito de arbustos esclerófilos, se registra por primera vez en América (Chile y Argentina).
Menegazzia neozelandica tiene una distribución discontinua en Chile; ha sido recolectada en Fray Jorge (Cuarta Región
de Chile), Islas Juan Fernández y en regiones costeras al sur de los 38º S. Menegazzia kawesqarica y M. tenuis son más
frecuentes en las zonas más australes de Chile; también se han encontrado en hábitats de altura y bajas latitudes. Se
incluyen, además, M. chrysogaster, M. fumarprotocetrarica, M. globulifera, M. magellanica, M. norsorediata, M.
sanguinascens y M. wandae. Varias especies sorediosas crecen como pioneras en sustratos jóvenes. Los patrones de
distribución a lo largo de gradientes de humedad y de luz son variables. Se presentan mapas de distribución y clave de
las especies.

Palabras clave: liquenes, Chile, Menegazzia, biogeografía, gradientes climáticos.

in Chile was recently described (Bjerke 2001),
and a list of species of Menegazzia known from
Laguna San Rafael National Park was published
(Quilhot et al. 2002a, 2002b). Calvelo & Adler
(1994), Adler & Calvelo (1996), and most re-
cently Bernasconi et al. (2002), treated the spe-
cies of Menegazzia in Argentina. After our revi-
sions from southernmost Chile, further field
studies and analyses of herbarium material were
undertaken. Through these studies, a more com-
plete understanding of the distribution and habi-
ta t  eco logy o f  the sored ia te  spec ies o f
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Menegazzia were obtained, and the new results
are presented here. Special emphasis is given to
the distribution of species in the regions not treated
by Bjerke & Elvebakk (2001), viz. all regions
north of the Magellanic region (Duodécima Región
de Magallanes y de la Antártica Chilena). Some
reports on the sorediate species of Menegazzia
from regions Four to Eleven exist (e.g., Räsänen
1932, Redon et al. 1975, Quilhot et al. 1975, and
literature reports cited in detail in results and
discussion). These reports are revised here. Dis-
tribution maps and a revised key to the sorediate
species are presented.

MATERIAL AND METHODS

Field studies and collecting trips were performed
in all regions of Chile, including Islas Juan
Fernández. No material of Menegazzia was found
north of latitude 30º S. Laboratory studies were
mainly done on material collected by the present
authors, especially on the numerous specimens
collected by the third author during the last 30
years and deposi ted in  the Herbar ium at
Universidad de Valparaíso (UV). Most specimens
collected by the first and second authors are housed
in TROM. Additional material, including speci-
mens of extra-American species for comparisons
and many type specimens, were seen in or ob-
tained from the following herbaria: B, BG, BM,
GZU, H, HIP, HO, MSC, O, S and UPS. Speci-
mens examined by Bjerke & Elvebakk (2001) are
included on the maps here, and in the total number
of examined specimens, but not referred to in any
more detail. For Quilhot’s specimens, the collec-
tion numbers are equivalent to the herbarium’s
accession numbers. The brief descriptions of all
treated species are based on descriptions and illus-
trations in Bjerke (2001) and Bjerke & Elvebakk
(2001), and new data. Other sources for morpho-
logical traits are cited when available. Thin-layer
chromatography of acetone extracts was performed
using standardised procedures (Culberson 1972,
White & James 1985). Only commonly-occurring
secondary substances are mentioned below. For
less common substances, see Bjerke & Elvebakk
(2001). Nomenclature follows Galloway & Quilhot
(1999) for l ichens, except for Coccotrema
coccophorum (Schmitt et al. 2001), and Marticorena
& Quezada (1986) for plants.

Bioclimatic regions and vegetation zones in Chile

Forested and lowland parts of Chile are divided
into four major bioclimatic zones by Amigo &

Ramírez (1998, called ‘belts’ or ‘regions’), viz.
tropical, Mediterranean, temperate, and boreal.
The southernmost zone has also been termed
‘antiboreal’ (e.g., Tuhkanen 1992, Elvebakk &
Moberg 2002), and here the use of this term is
advocated. Several divisions of Chile into veg-
etation zones are published (e.g., Schmithüsen
1956, Grau 1992, 1995, Arroyo et al. 1993, Donoso
1995). A modified bioclimatic division of Chile,
based on the above-mentioned literature sources
and on own observations, is given here. For the
antiboreal zone, a simplif ied nomenclature
adopted from Elvebakk & Moberg (2002) is used.
The zones are as follows: (1) tropical zone, north
of 25º S, see boundary line shown by Amigo &
Ramírez (1998); (2) Mediterranean zone, north of
37º S, see boundary line shown by Amigo &
Ramírez (1998). No species of Menegazzia occur
within the tropical and Mediterranean belts, and
further zonal divisions are therefore not given
here; (3) temperate zone, between latitudes 37º
and 51º S, but with relict, disjunct enclaves at
Talinay-Fray Jorge at 30º S; (4) antiboreal zone,
south of latitude 51º S. See Elvebakk & Moberg
(2002) for an interpretation of the temperate-
antiboreal boundary.

The temperate zone is further divided into: (A)
the warm-temperate lowland forest, dominated
by thermophilous deciduous and evergreen an-
giosperm trees, such as Nothofagus obliqua,
Persea l ingue and Peumus boldus; (B) the
Valdivian rainforest. Dominated by evergreen
trees like Nothofagus dombeyi, N. alpina, N.
nitida, Drimys winteri, Aextoxicon punctatum,
Myrceugenia  exsucca and Weinmannia
trichosperma; (C) the north-Patagonian cool-tem-
perate rainforest. Dominated by Nothofagus
dombeyi and lacking a number of tree species
found in the Valdivian rainforest; (D) the high-
altitude mixed deciduous-coniferous forest. Domi-
nated by Nothofagus dombeyi, N. pumilio and N.
antarctica, and different gymnosperms such as
Araucaria araucana, Austrocedrus chilensis,
Fitzroya cupressoides, Podocarpus spp. and
Saxegothaea conspicua are locally abundant; and
(E) the east Patagonian steppe. Various zones
dominated by Junellia tridens, Mulinum spinosum
and Festuca graci l l ima,  respect ive ly ,  see
Elvebakk & Moberg (2002) for more details on
the steppe zones.

The antiboreal zone was divided into: (A) the
Magellanic moorland. A mosaic of blanket bogs
of cushion plants/bryophytes and woodlands of
Nothofagus betuloides, Embothrium coccineum
and Pilgerodendron uviferum; (B) the antiboreal
rainforest. Dominated by tall, evergreen forest of
Nothofagus betuloides and Drimys winteri; (C)
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Fig. 1: Distribution of Menegazzia chrysogaster
in Chile.
Distribución de Menegazzia chrysogaster en Chile.

the antiboreal deciduous forest. Dominated by
Nothofagus pumilio and N. antarctica; and (D)
the ant iborea l  heath land.  Dominated by
Chiliotrichum diffusum and Empetrum rubrum.

The distribution of the sorediate species of
Menegazzia is related to the bioclimatic zones
and subzones in order to understand more about
the species’ ecological requirements.

RESULTS AND DISCUSSION

The species

Menegazzia chrysogaster Bjerke & Elvebakk,
Mycotaxon 78: 371 (2001).

Type: Chile, Ninth Region of Chile, Province
of Malleco, Malalcahuello, 12 October 1987, W.
Quilhot 2004 (S !, holotype; UV !, isotype).

Menegazzia chrysogaster is a South American
endemic species that has convex white or yellow-
ish soralia, wide, slightly convex and partly glossy
lobes, and a characteristic ochre-yellow upper
side of the internal cavity. The upper surface is
greyish-green with small maculae, and often with
slightly pruinose lobe tips. The margins of the
lobes become black, especially towards the cen-
tre.

Chemistry: atranorin, stictic acid, cryptostictic
acid, constictic acid and unidentified ochre-yel-
low pigments.

Variation: Menegazzia chrysogaster has a more
variable morphology than first thought, thalli from
more light-exposed microhabitats tend to be more
greyish than the more common pale green thalli
found in shadier habitats. The crater-like depres-
sions found in one specimen from Argentina
(Bjerke & Elvebakk 2001) were not seen in speci-
mens from Chile. The degree of maculation,
pruinosity and blackening of margins is also vari-
able. Lobes vary from contiguous towards apices
and imbricate to contiguous with open spaces
between lobes. Two col lect ions f rom Is la
Desolación made by P. Dusén in 1896 and pub-
lished as M. sanguinascens by Santesson (1942)
were discussed in context with M. chrysogaster
by Bjerke & Elvebakk (2001). More detailed
morphological and chemical studies revealed that
these collections include thalli of M. chrysogaster,
M. norsorediata and M. sanguinascens.

Distribution: In Chile from latitude 36º50’ S
(Termas de Chillán, VIII Region of Chile) to
53º22’ S (Península Brunswick, XII Region of
Chile) (Fig. 1). It is also known from Isla de los
Estados in southern Argentina (Bjerke & Elvebakk
2001). Most known localities are from forests
surrounding the Andean cordillera, but a few

localities closer to the Pacific Ocean are known,
e.g., along Cordillera de La Costa.

Habitat ecology: Menegazzia chrysogaster is
an epiphyte of trees and shrubs in low- to me-
dium-light situations in Nothofagus forests from
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about 150 m in Nahuelbuta to 1,400 m close to the
Argentinean border in the Ninth Region of Chile.
It has an altitudinal range from sea level to 200 m
in the southernmost part of its distribution range.
It is most common and best-developed on the
lower parts of the smooth-barked trunks of
Nothofagus dombeyi, N. betuloides and N. pumilio.
It is also known from Austrocedrus chilensis,
Maytenus magellanica, Pseudopanax laetevirens,
Berberis ilicifolia and Embothrium coccineum.
Like most South American species of Menegazzia,
it avoids the more rough-barked trunks of older
trees, and of other phorophytes, where broad-
lobed species of Pseudocyphellaria, Nephroma
and Sticta are predominant. On trunks, it forms
large rosettes that effectively compete for space
with other lichens and mosses. Under rather hu-
mid and low-light conditions, it associates with
M. sanguinascens, M. albida, M. cincinnata,
Hypogymnia subphysodes, Bunodophoron spp.,
Nephroma australe, Pseudocyphellaria glabra,
Parmeliella sp., Psoroma leprolomum and P.
pallidum. In more light-exposed situations, as in
Tamango (Eleventh Region of  Chi le)  and
Conguillío (Ninth Region of Chile), it associates
with Menegazzia kawesqarica, M. globulifera,
M. cincinnata, M. norsorediata, Normandina
pulchel la, Tuckermannopsis  ch lorophyl la,
Coelopogon epiphorellus, Platismatia glauca,
Pannoparmelia angustata, Protousnea spp. and
Pseudocyphellaria hirsuta.

Selected specimens examined (total 45). Chile.
Eighth Region, Province of Ñuble: Shangri-La,
Termas de Chillán, May 1984, W. Quilhot 1854
(UV). Ninth Region of Chile, Province of Malleco:
Malalcahuello, September 1968, J. Redon 01286
(UV 1840); Parque Nacional Nahuelbuta, 27 Feb-
ruary 2001, J. W. Bjerke 915/01, 955/01 (TROM),
927/01 (UV). Ninth Region of Chile, Province of
Cautín: Parque Nacional Conguillío, Río Captrén
19 December 1978, W. Quilhot 3062 (UV); ca.
halfway between Melipeuco and Icalma, 28 No-
vember 2001, J. W. Bjerke 1361/01, 1367/01,
1369/01 (TROM); Parque Nacional Huerquehue,
W. Quilhot 3061 (UV); Parque Nacional Villarica,
11 December 1983, W. Quilhot 3116 (UV). Tenth
Region of Chile, Province of Osorno: Parque
Nacional Puyehue, Antillanca, 16 December 1980,
W. Quilhot 3114 (UV). Eleventh Region of Chile,
Province of Aisén: Carretera Austral, November
1993, W. Quilhot 1809 (UV). Eleventh Region of
Chile, Province of Capitán Prat: Lago Cochrane,
19 November 1993, W. Quilhot 1376 (UV).
Twelfth Region of Chile, Province of Magallanes:
Reserva Forestal Laguna Parrillar, 26 November
1999, A. Elvebakk 99:754 [erronously included
under M. kawesqarica by Bjerke & Elvebakk

(2001)]  (TROM),  Is la Desolac ión,  Puerto
Angosto, 16 April 1896, P. Dusén s.n. [admixed
with M. norsorediata]  (S L11547).

Menegazzia fumarprotocetrarica Calvelo &
Adler, Mycotaxon 59: 369 (1996).

Type: Argentina, Province of Río Negro,
Bariloche, Llao Llao, 7 October 1993, S. Calvelo
37861 (BAFC, holotype).

Menegazzia fumarprotocetrarica is a South
American endemic species that has soralia formed
on 1-2 mm tall pustules, a greenish, glossy upper
surface, and small perforations with flat or slightly
elevated rims. Its major medullary constituent is
fumarprotocetraric acid, which makes it chemi-
cally very distinct from other South American
representatives. It is discussed in detail and illus-
trated in Adler & Calvelo (1996) and in Bjerke &
Elvebakk (2001).

Chemistry: atranorin and fumarprotocetraric
acid.

Variation: Menegazzia fumarprotocetrarica
shows some variation in thallus size and mor-
phology of soralia. The widest lobes are found in
the specimens from the south (to 2.0 mm wide),
whereas lobes from shadier habitats in the north
are not wider than 1.1 mm wide. The southern
populations are also duller and slightly more prui-
nose than in the north. The form and size of the
sorediate pustules appears to depend upon the age
of the soralia. In old pustules, few soredia are
remaining, and an open duct to the cavity is
evident, whereas younger pustules have well-
defined convex, richly sorediate apices.

Distribution: Menegazzia fumarprotocetrarica
is a rare species in Chile known from latitude
37º49’ S (Nahuelbuta, Ninth  Region of Chile) to
53º22’ S (Península Brunswick, Twelfth Region
of Chile) (Fig. 2). It is also known from a few
localities in Argentina (Adler & Calvelo 1996,
Bjerke & Elvebakk 2001, Bernasconi et al. 2002).

Habitat ecology: Menegazzia fumarproto-
cetrarica is most common in fairly open, mixed
Nothofagus-Araucaria forests along Cordillera
de Nahuelbuta and the Andean Cordillera in the
Ninth  Region of Chile, where it grows on the hard
bark of trunks and branches of Nothofagus alpina,
N. dombeyi and Araucaria araucana. On the lat-
ter phorophyte, it finds a remarkable habitat be-
tween and underneath the needles. In the Ninth
Region of Chile, it associates with Menegazzia
globul i fera,  M. norsorediata,  Hypogymnia
subphysodes,  Parmel ia  pro tosu lcata,
Pannoparmelia angustata, Protousnea spp. and
Bryoria sp. The only known locality of M.
fumarprotocetrarica in the Eleventh Region of
Chile is from a shrubby vegetation dominated by
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Fig. 2: Distribution of Menegazzia
fumarprotocetrarica in Chile.
Distribución de Menegazzia fumarprotocetrarica en Chile.

THE SOREDIATE SPECIES OF MENEGAZZIA IN CHILE

Embothrium coccineum near the glacier in La-
guna San Rafael. In the southernmost part of
Chile and Argentina, it is known from Nothofagus
antarctica swamp forests and N. betuloides for-
ests (Bjerke & Elvebakk 2001).

Selected specimens examined (total 14). Chile.
Ninth Region of Chile, Province of Malleco:
Malacahuello, 12 October 1983, W. Quilhot 3179
(UV); Parque Nacional Nahuelbuta, 8-10 October
1987, W. Quilhot 2022A, 3109 (UV); Parque
Nacional  Nahuelbuta,  between Cent ro  de
Informaciones and Piedra del Águila, 27 Febru-
ary 2001, J. W. Bjerke 954/01, 960/01 (UV), 993/
01 (TROM). Ninth Region of Chile, Province of
Cautín: Parque Nacional Conguillío, Cabañas La
Baita, 29 November 2001, J. W. Bjerke 1420B/01
(TROM); Parque Nacional Villarica, 11 Decem-
ber 1983, W. Quilhot 1817A (UV). Eleventh Re-
gion of Chile, Province of Aisén: Parque Nacional
Laguna San Rafael, November 1997, W. Quilhot
1639 (UV).

Menegazzia globulifera R. Sant., Arkiv för
Botanik 30A, 11: 25 (1942).

Type: Argentina, Tierra del Fuego, Puesto
Millaldeo, north of Lago Fagnano, 16 January
1929, H. Roivainen s.n. (S, holotype).

Menegazzia globulifera is a pan-austral species
having vesicular, helmet-shaped soralia, a yel-
low-green shining upper surface and usnic acid in
the upper cortex. It is discussed in detail in
Santesson (1942), Galloway (1985) and James &
Galloway (1992).

Chemistry: usnic acid and lecanoric acid.
Variation: Menegazzia globulifera has a rather

constant morphology apart from shape of soralia
and thallus colour. Older soralia tend to erode,
with only the basal part of the vesicle remaining,
whereas young, immature soralia are more or less
convex. In shaded habitats, M. globulifera partly
looses its yellow-green colour. Only trace amounts
of usnic acid are detected in specimens from these
habitats.

Distribution: in Chile from latitude 36º50’ S
(Termas de Chillán, Eighth Region of Chile) to
55º05’ S (Isla Navarino, Twelfth Region of Chile)
(Fig. 3). I t  is also known from Argentina
(Santesson 1942, Calvelo & Adler 1994), Austra-
lia (James & Galloway 1992) and New Zealand
(Galloway 1985).

Habitat ecology: Menegazzia globulifera is an
epiphyte of trees and shrubs in light-exposed,
relatively dry vegetation. It is occasionally also
saxicolous. It is known from the following
phorophytes: Nothofagus pumilio, N. dombeyi, N.
betuloides, N. antarctica, N. alpina, Araucaria
araucana, Chil iotrichum diffusum, Berberis

linearifolia, B. empetrifolia, B. ilicifolia and
Embothrium coccineum. In regions Eight to Ten,
it is a high-altitude species with altitudinal range
from ca. 500 to 1,800 m, only with scattered
occurrences at lower altitudes. It is probably more
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Fig. 3: Distribution of Menegazzia globulifera in
Chile.
Distribución de Menegazzia globulifera en Chile.

BJERKE ET AL.

common in the Tenth Region of Chile than the
map (Fig. 3) indicates, but few collections from
higher altitudes than 700 m were available from
that region. It appears to be most frequent in
relatively dry and open forests dominated by
Nothofagus pumilio south of latitude 45º S. It is
often found in association with other usnic acid-
producing species, such as Protousnea spp., Us-
nea spp. , Hypot rachyna s inuosa and
Pannoparmelia angustata.

Selected specimens examined (total 53). Chile.
Eighth Region, Province of Ñuble: Termas de
Chillán, 19 January 1998, W. Quilhot 1367 (UV).
Ninth Region of Chile, Province of Malleco:
Malalcahuello, 12 December 1987, W. Quilhot
1338 (UV); Parque Nacional Nahuelbuta, 8 Octo-
ber 1987, W. Quilhot 1330 (UV). Ninth Region of
Chile, Province of Cautín: Parque Nacional
Conguillío, Río Captrén, 12 February 1978, W.
Qui lhot  1366 (UV);  ca.  hal fway between
Melipeuco and Icalma, 28 November 2001, J. W.
Bjerke 1370/01 (TROM); Icalma, 3 December
1985, W. Quilhot 1364 (UV). Eleventh Region of
Chile, Province of Aisén: Parque Nacional La-
guna San Rafael, November 1997, W. Quilhot
1635 (UV). Eleventh Region of Chile, Province
of Capitan Prat: Cochrane, 17 November 1984,
W. Quilhot 1339 (UV).

Menegazzia kawesqarica Bjerke & Elvebakk,
Mycotaxon 78: 376 (2001).

Type: Chile, Twelfth Region, Province of
Magallanes, Morro Chico, in the central depres-
sion of the volcanic rock outcrop, 52º03’ S, 71º28’
W, on a vertical south-facing cliff surface, 22 m
alt, 28 November 1999, A. Elvebakk 99:875 (S !,
holotype; HO !, TROM !, isotypes).

Menegazzia kawesqarica is a southern South
American endemic species characterised by a grey-
ish, patchily blackened and corrugate upper sur-
face, by large, convex, partly confluent soralia,
and by wide, convex, prominently maculate lobes.

Chemistry: atranorin, stictic acid, cryptostictic
acid, menegazziaic acid and constictic acid.

Variation: the northern populations of M.
kawesqarica differ slightly from the southern
populations by having less corrugate and less
pruinose lobes, and by having soralia that are not
so confluent. Some specimens of M. kawesqarica
produce apothecia without producing mature asci
and ascospores (Bjerke & Elvebakk 2001). One
large apothecium was found in a specimen from
the Eleventh Region of Chile (W. Quilhot 3005),
but asci were not found.

Distribution: in Chile from latitude 37º49’ S
(Nahuelbuta, Eleventh Region of Chile) to 53º22’
S (Península Brunswick, Twelfth Region of Chile)

(Fig. 4). It is still not recorded from Argentina.
These are the first records from Chile north of
latitude 47º S.

Habitat ecology: in the Ninth  Region of Chile
it is an epiphyte of large trees in high-altitude
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Fig. 4: Distribution of Menegazzia kawesqarica in
Chile.
Distribución de Menegazzia kawesqarica en Chile.

THE SOREDIATE SPECIES OF MENEGAZZIA IN CHILE

forests from 800 m to at least 1,400 m. It is most
common on trunks of Nothofagus dombeyi and N.
alpina,  but is also known from trunks of
Podocarpus andinus, Araucaria araucana and
Austrocedrus chilensis. It prefers trunks of rela-
tively isolated trees with fairly high direct solar
radiation, but is also occasionally found on more
shaded trunks. In Tamango (Eleventh Region of
Chile), it grows on trunks of Nothofagus pumilio
in open semi-dry vegetation. In the Twelfth Re-
gion, M. kawesqarica is known from trunks of N.
pumilio, N. antarctica and Maytenus magellanica,
and is also common on shaded rock outcrops
(Bjerke & Elvebakk 2001). It is often found in
association with Menegazzia globulifera, M.
magellanica, M. chrysogaster (especially in
Tamango), Protousnea spp., Tuckermannopsis
chlorophylla, Coelopogon epiphorellus, Psoroma
soccatum, Psoroma pallidum and Hypotrachyna
sinuosa.

Selected specimens examined (total 29). Chile.
Ninth Region of Chile, Province of Malleco:
Malalcahuello, 12 October 1987, W. Quilhot 2005
(TROM & UV), 2007B (UV), 2007C (TROM);
Ninth  Region of  Chi le ,  Parque Nac ional
Nahuelbuta, 0.3 km east of Piedra del Águila, 27
February 2001, J. W. Bjerke 992B/01 (TROM).
Ninth Region of Chile, Province of Cautín: Parque
Nacional Conguillío, 13 December 1983, W.
Quilhot s.n., 1315 (UV), 12 May 2000, W. Quilhot
3057 (UV); Parque Nacional Conguillío, Cabañas
La Baita, 29 November 2001, J. W. Bjerke 1437/
01, 1441/01 & D. J. Galloway s.n. (TROM), ca.
halfway between Melipeuco and Icalma, 28 No-
vember 2001, J. W. Bjerke 1371/01 (TROM);
Parque Nacional Huerquehue, W. Quilhot 1837A
(UV). Eleventh Region of Chile, Province of
Capitán Prat: Reserva Nacional Tamango, Febru-
ary 2001, W. Quilhot 3005, 3058 (UV).

Menegazzia magellanica R. Sant., Arkiv för
Botanik 30A, 11: 21 (1942).

Type: Chile, Punta Arenas, 1896, P. Dusén 4b
(S !, holotype).

Menegazzia magellanica is endemic to south-
ernmost South America. It has a greyish-green,
smooth upper surface, convex, slightly pruinose
and maculate lobes, and maniciform soralia with
an open duct  to  the cav i ty .  Menegazz ia
magellanica occasionally produces apothecia with
two-spored asci. Bjerke & Elvebakk (2001, pp.
382-383) erronously stated that it has eight spores
in the asci, but as commented elsewhere in the
same paper, M. magellanica belongs to the subge-
nus Dispora. It is discussed in detail by Santesson
(1942), Calvelo & Adler (1994), Bjerke &
Elvebakk (2001) and Bernasconi et al. (2002).

Chemistry: atranorin, stictic acid, constictic
acid, cryptostictic acid, menegazziaic acid.

Distribution: in Chile between latitude 50º50’
and 55º30’ S (only in the Twelfth Region). It is
also known from Argentina (Calvelo & Adler
1994) and South Georgia (Bjerke & Elvebakk
2001). Several unpublished specimens from re-
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Fig. 5: Distribution of Menegazzia neozelandica
in Chile.
Distribución de Menegazzia neozelandica en Chile.

gions Eight to Eleven identified as M. magellanica
were seen. These were referable to M. wandae
and M. neozelandica, in particular. For distribu-
tion map, morphological variation, habitat ecol-
ogy and list of examined specimens, see Bjerke &
Elvebakk (2001). It is, however, slightly less
variable than stated by Bjerke & Elvebakk (2001),
because some problematic specimens assumed to
belong to M. magellanica are here redetermined
to M. neozelandica after comparison with more
specimens of the latter species (see below).

Specimens examined: 105. See also Bjerke &
Elvebakk (2001).

Menegazzia neozelandica (Zahlbr.) P. James,
Flora of Australia 54: 313 (1992).

Parmelia nigrescens Stirt., Scottish Naturalist
(Perth) 4: 253 (1878) non. Ach. — Parmelia
neozelandica Zahlbr. ,  Catalogus Lichenum
Universa l is  6 :  53 (1930) .  — Menegazz ia
circumsorediata R. Sant., Arkiv för Botanik 30A,
11: 14 (1942). — Menegazzia nigrescens (Stirt.)
R. Sant., Arkiv för Botanik 30A, 11: 13 (1942).

Type: New Zealand, Wellington, J. Buchanan
(BM !, holotype).

Menegazzia neozelandica has a convex, glossy
upper surface, numerous gaping perforations with
elevated rims, and soralia that mainly surround
the perforations. It is a widespread pan-austral
species, and is discussed in detail by Santesson
(1942, as M. circumsorediata), James & Gallo-
way (1992), Calvelo & Adler (1994), Bjerke &
Elvebakk (2001) and Bernasconi et al. (2002),
and is illustrated in Beltman (1978), in James &
Galloway (1992) and in Bjerke & Elvebakk (2001).

Chemistry: atranorin, stictic acid, cryptostictic
acid, constictic acid and menegazziaic acid.

Variation: Menegazzia neozelandica has a rather
constant morphology apart from the soralia, which
occasionally are not associated with perforations,
especially in small thalli. The soralia that do not
surround perforations are subcapitate, and re-
semble the soralia of several other species. In
particular, specimens from near the limits of its
Chilean distribution range and specimens encir-
cling tiny twigs deviate by having many soralia
not associated with perforations. A specimen (A.
Elvebakk 98: 255) identified as M. magellanica
by Bjerke & Elvebakk (2001) is here redeter-
mined to M. neozelandica because of elevated
rims, a shining upper surface, and a few soralia
surrounding perforations, which were previously
considered true maniciform soralia.

Distribution: It has a disjunct distribution in
Chile (Fig. 5). It is known from latitude 30º30’ S
(Fray Jorge, Fourth Region). It is so far not known
from the area between Fray Jorge and Lago

Lleulleu (Eighth Region). It has a more or less
continuous distribution from latitude 38º20’ S to
latitude 52º40’ S (Isla Riesco, Twelfth Region). It
is also present on Islas Juan Fernández. It is much
more common in Chile than previously expected
(see Bjerke & Elvebakk 2001). These are the first
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records from Islas Juan Fernández and from the
mainland north of latitude 45º30’ S, and it is the
only species of Menegazzia known from the mar-
ginal and relict forests of Fray Jorge and from the
isolated archipelago of Juan Fernández. It is also
known from a few localities in Argentina (Calvelo
& Adler 1994), from Tasmania (James & Gallo-
way 1992), and from New Zealand (Galloway
1985).

Habitat ecology: Menegazzia neozelandica is
an epiphyte of trees and shrubs in Valdivian
rainforests in moderate to dense shade, often grow-
ing intermixed with mosses, Hymenophyllum
ferns, and other lichens. When growing on trunks
of tall trees it is often more attached to other
epiphytes than directly to the bark. Its occurrence
on erect Hymenophyllum shoots is very striking,
and it is a first-successional species, producing
numerous small thalli; and locally as the most
common pioneer species in such habitats. When
attached directly to bark, it prefers branches of
smooth-barked species such as Amomyrtus luma,
A. mel i,  Laurel ia  phi l l ip iana,  Aextoxicon
punctatum,  Tepualia st ipularis,  Gaultheria
mucronata, Embothrium coccineum, Drimys
winteri, Berberis spp., Kageneckia oblonga (Fray
Jorge), Baccharis sp., Ovidia pillo-pillo and
Rhaphithamnus spinosus. It is also found on
Nothofagus, e.g., N. nitida, N. dombeyi, N.
betuloides, N. antarctica and N. alpina, and on
planted Populus along roadsides on Chiloé. One
single specimen was found on a rock at the forest
floor. It associates particularly with shade-loving
lichens with cyanobacterial photobionts, such as
Degel ia gayana,  Leioderma pycnophorum,
Pseudocyphel lar ia bart let t i i,  P. int r icata,
Leptogium spp., Nephroma plumbeum, Sticta
hypochra, S. fuliginosa and S. caulescens. Ac-
cording to Redon et al. (1975), it associates with
Sticta fuliginosa, S. weigelii, Pseudocyphellaria
crocata, P. mallota and Hypogymnia sp. in Fray
Jorge. It has an altitudinal range from sea level to
ca. 700 m, and is by far most common at lower
altitudes.

Selected specimens examined (total 59). Chile,
Fourth Region of Chile, Province of Limarí:
Parque Nacional Fray Jorge, 7 December 1974, J.
Redon, W. Quilhot (3026, 3040, 3043) & G.
Guzmán (UV), October 1991, W. Quilhot 1866,
3034 (UV). Fifth Region of Chile, Islas Juan
Fernández: Masatierra, 20 December 1916, C. &
I. Skottsberg 4;435 (GB 2173-2); Salsipuedes,
August 1975, W. Quilhot 1306 (UV). Eighth Re-
gion of Chile, Province of Arauco: Lago Lleulleu,
17 January 1998, W. Quilhot 3031 (UV). Ninth
Region of Chile, Province of Cautín: Parque
Nacional Huerquehue, 23 November 1986, W.

Quilhot 3042 (UV). Tenth Region of Chile, Prov-
ince of Valdivia: Cordillera Pelada, 19 December
1977, W. Quilhot 1850 (UV); ca. 3 km E of Lago
Riñihue and 2-3 km N of Enco, 30 November
2001, J. W. Bjerke 1528/01 (TROM). Tenth Re-
gion of Chile, Province of Osorno: Parque
Nacional Puyehue, Antillanca, 16 February 1980,
W. Quilhot 3032 (UV). Tenth Region of Chile,
Province of Llanquihue: Parque Nacional Vicente
Pérez Rosales, southern slope of Volcán Osorno,
21 February 2001, J. W. Bjerke 739/01 (TROM);
1 km NW of Caleta La Arena, 23 February 2001,
J. W. Bjerke 753/01, 757/01, 767/01, 794/01,
796/01, 816/01 (UV), 813/01 (TROM); 15 km W
of Puerto Montt, Puente Taylor, 17 November
2000, A. Elvebakk 00:431A, 00:438, 00:441A, B
(TROM). Tenth Region of Chile, Province of
Chiloé: 1-2 km E of Ancud, 17 November 2000,
A. Elvebakk 00:452 (TROM); Cucao, Parque
Nacional de Chiloé, near the Guardería, 18 No-
vember 2000, A. Elvebakk 00:486, 00:490, 00:491,
00:492, 00:493, 00:495, 00:537C, 00:540B,
00:541, 00:542C, 00:552 (TROM); Huillinco-
Cucao, 14 February 1984, W. Quilhot 3024, 3038,
3039 (UV). Eleventh Region of Chile, Province
of Aisén: Lago Riesco, 10 km S of Puerto Aisén,
November 1993, W. Quilhot 1374, 3033 (UV);
Parque Nacional Laguna San Rafael, November
1997, W. Quilhot 3035 (UV). Eleventh Region of
Chile, Province of Capitan Prat: El Vagabundo,
100 km S of Cochrane, 26 February 2002, W.
Quilhot 2073 (UV). Twelfth Region of Chile,
Province of Última Esperanza: Parque Nacional
Torres del Paine, Refugio Zapata, 28 February
1998, A. Elvebakk 98:255 & J. W. Bjerke (TROM).

Menegazzia norsorediata Adler & Calvelo,
Mycotaxon 59: 368 (1996).

Type: Argentina, Province of Tierra del Fuego,
10 km from the intersection of Moat River and the
route from Moat to Ushuaia, November 1993, S.
Calvelo & M. Adler (BAFC 37732, holotype).

Menegazzia norsorediata is a southern South
American endemic species. It has greyish-green
shining lobes that are generally epruinose and
slightly maculate, evenly distributed perforations
with flat or elevated rims, and convex, well-
separated soralia with orange patches. It is chemi-
cally distinct from other South American species.

Chemistry: atranorin, norst ict ic acid and
connorstictic acid.

Variation: Menegazzia norsorediata shows
some minor morphological variation. Some thalli
produce several sympodial, toe-like branches, but
generally, these are absent. Large thalli growing
on trunks often have radiating lobes with perfora-
tions lined on parallel lobes, whereas on twigs,
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Fig. 6: Distribution of Menegazzia norsorediata
in Chile.
Distribución de Menegazzia norsorediata en Chile.

the lobes are more complexly divided. The size
and colour of soralia vary with age and habitat.
Young soralia are small and with a greenish hue
in fresh conditions. Apothecia are rare.

Distribution: In Chile known from latitude
37º49’ S (Nahuelbuta, Ninth  Region) to 53º22’ S
(Península Brunswick, Twelfth Region) (Fig. 6).
It is also known from Argentina (Adler & Calvelo
1996).

Habitat ecology: Menegazzia norsorediata is a
common epiphyte of trees and shrubs in both
Valdivian rainforest and high-altitude mixed de-
ciduous-coniferous forest, in microhabitats with
variable light conditions. In Petrohué (Tenth Re-
gion), it is common both on open twigs of isolated
trees of Nothofagus pumilio and N. dombeyi at the
forest edge, and on myrtaceous shrubs in the
understorey vegetation of well-developed N.
dombeyi forests permitting little direct solar ra-
diation to reach the lower strata. It is among the
first macrolichens to colonise the bark of young
shrubs and trees. Other known phorophytes are N.
alpina, N. nitida, N. betuloides, N. antarctica,
Podocarpus alpinus, planted Pinus, Drimys
winteri, Embothrium coccineum, Euchryphia
cordi fol ia,  Gevuina avel lana,  Weinmannia
trichosperma, Berberis ilicifolia and Maytenus
magellanica. It has a wide altitudinal range from
sea level on Chiloé and in Laguna San Rafael to
1,400 m, and probably higher in and around
Conguillío. Since it has a wide ecological ampli-
tude, it associates with many different species.
However, it prefers smooth bark, and is only
rarely found in close association with broad-lobed
species of Sticta and Pseudocyphellaria that pre-
fer more roughened bark.

Selected specimens examined (total 74): Chile:
Nin th  Region,  Prov ince of  Mal leco:
Malalcahuello, 12 October 1987, W. Quilhot 2000,
2006 (UV & TROM), 2008, 3103, 3080, 3176
(UV). Ninth Region of Chile, Province of Cautín:
Parque Nacional Conguillío, Cabañas La Baita,
29 November 2001, J. W. Bjerke 1410/01, 1420A/
01, 1423/01, 1427/01, 1433/01 (TROM); Parque
Nacional Huerquehue, 23 November 1986, W.
Quilhot 3052, 3056 (UV). Tenth Region of Chile,
Province of Valdivia: Cordillera Pelada, 19 De-
cember 1977, W. Quilhot 3104 (UV). Tenth Re-
gion of Chile, Province of Osorno: Parque
Nacional Puyehue, Lago Bertín, 20 November
1979, W. Quilhot 3051 (UV). Tenth Region of
Chile, Province of Llanquihue: Parque Nacional
Vicente Pérez Rosales, between Petrohué and
Volcán Osorno, 20-21 February 2001, J. W. Bjerke
523/01, 547A/01, 610/01 (TROM), 547B/01 (S),
559/01 (HO), 509/01, 639/01, 709/01 (UV); Lago
Chapo, November 1992, W. Quilhot 3082, 3100

(UV); 40 km SW of Puerto Montt, 3 km NE of
Puente los Palos, 17 November 2000, A. Elvebakk
00:443 (TROM). Tenth Region of Chile, Prov-
ince of Chiloé: Cucao, Parque Nacional de Chiloé,
near Guardería, 18 November 2000, A. Elvebakk
00:540A (TROM). Tenth Region of Chile, Prov-
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Fig. 7: Distribution of Menegazzia sanguinascens
in Chile.
Distribución de Menegazzia sanguinascens en Chile.

ince of Palena: Lago Yelcho, Playa Cavi, 28
November 1993, W. Quilhot s.n., 1806 (UV).
Eleventh Region of Chile, Province of Aisén:
Parque Nacional Queulat, 24 November 1993, W.
Quilhot 3102 (UV); Parque Nacional Laguna San
Rafael, November 1997, W. Quilhot 1448, 1449,
1450, 1458, 1480, 1481, 1640, 1641, 1645, 1646,
3054, 3084, 3098 (UV).

Menegazzia sanguinascens (Räsänen) R. Sant.,
Arkiv för Botanik 30A, 11: 28 (1942).

Parmelia sanguinascens Räsänen, Annales
Botanici Societatis Zoologica Botanica Fennicae
Vanamo 2, 1: 18 (1932). — Parmelia opuntioides
var. vulgaris Räsänen, Annales Botanici Societa-
tis Zoologica Botanica Fennicae Vanamo 2, 1: 18
(1932). — Parmelia opuntioides var. violascens
Räsänen, Annales Botanici Societatis Zoologica
Botanica Fennicae Vanamo 2, 1: 18 (1932). —
Parmelia alboffii (Zahlbr.) DR in R. Sant., Arkiv
för Botanik 30A, 11: 28 (1942). — Parmelia
dispora var. alboffii Zahlbr., Kungliga Svenska
Vetenskapsakademiens Handlingar 57, 6: 39
(1917).

Type: Chile, Isla Grande, Fiordo de Agostini,
22 February 1929, H. Roivainen s.n. (H, holo-
type; S !, syntype).

This characteristic austral species has broad,
shining and emaculate lobes, few to numerous
toe-like lateral branches, and neat, convex soralia
that are UV+ white. It is often prominently green
when wet and fresh, and has small, gaping perfo-
rations with slightly elevated margins. It is dis-
cussed in detail and illustrated in Santesson
(1942), in Calvelo & Adler (1994) and in Bjerke
& Elvebakk (2001). Santesson (1942) had a wide
interpretation of this species, including in his list
of examined specimens material that has proven
to be morphologically and chemically different
from M. sanguinascens s. str.

Chemistry: atranorin, hypothamnolic acid and
thamnolic acid.

Variation: As stated by Bjerke & Elvebakk
(2001), M. sanguinascens is a variable species in
terms of its lobe size and morphology, colour of
the upper surface, and number and position of the
soralia. These features vary with microclimatic
conditions. This being said, material from re-
gions Nine to Eleven has a quite uniform mor-
phology and colour, and is easily distinguished
from the other sorediate species of Menegazzia.
Thus, most variability is seen in the southernmost
populations.

Distribution: In Chile from latitude 37º49’ S
(Nahuelbuta, Ninth Region) to 55º30’ S (Isla
Hoste, Twelfth Region) (Fig. 7). It is common in
Argentina (Calvelo & Adler 1994, Bernasconi et

al. 2002), and is also reported from Macquarie
Island south of mainland Australia (Filson 1996).

Habitat ecology: Menegazzia sanguinascens is
a prominent epiphyte of trees in moderately to
deeply shaded forests of moderate to high humid
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ity. It prefers trunks of large trees and is often
seen as large, overlapping rosettes on the follow-
ing phorophytes: Nothofagus alpina, N. dombeyi,
N. pumilio, N. betuloides, N. antarctica, Arau-
caria araucana, Podocarpus alpinus, P. salignus
and Drimys winteri. It occasionally inhabits the
branches of the same phorophytes. It associates
wi th  the fo l lowing l ichens:  Menegazz ia
chrysogaster, M. albida, M. hollermayeri, M.
norsored ia ta,  M. tenu is,  M. wandae,
Pseudocyphellaria encoensis, P. piloselloides,
Psoroma pallidum, P. leprolomum, Coccotrema
coccophorum, Platismatia glauca, Sticta hypochra
and Erioderma leylandii. On one occasion it was
collected from a rock on the forest floor, but it
was not in direct contact with the rock, only
overgrowing bryophytes and other lichens. It is
so far not collected close to the coast north of the
Twelfth Region. For instance, none of the many
examined specimens from Laguna San Rafael,
Chiloé and Caleta La Arena proved to be M.
sanguinascens. It has an altitudinal range from
100 m to at least 1,400 m in regions Nine to
Eleven.

Selected specimens examined (total 89): Chile:
Nin th  Region,  Prov ince of  Mal leco:
Malalcahuello, 12 October 1987, W. Quilhot 1846,
1864 (UV); Parque Nacional Nahuelbuta, between
Centro de Informaciones and Piedra del Águila,
27 February 2001, J. W. Bjerke 916/01 (TROM),
942/01 (UV). Ninth Region of Chile, Province of
Cautín: Parque Nacional Conguillío, 19 Decem-
ber 1978, W. Quilhot 3044, 3049 (UV); Parque
Nacional Huerquehue, 20 November 1986, W.
Quilhot 1856, 3044 (UV); Parque Nacional
Villarica, 11 December 1983, W. Quilhot 1847
(UV). Tenth Region of Chile, Province of
Valdivia: Enco-Choshuenco, 17 November 1984,
W. Quilhot 1835, 3047 (UV). Ninth Region of
Chile, Province of Osorno: Parque Nacional
Puyehue, Anti l lanca, 2 December 1986, B.
Coppins, D. Galloway, G. Guzmán & P. James
4542 (H). Ninth Region of Chile, Province of
Llanquihue: Cuesta Bellavista, El Mirador, April
1974, J. Redon 03041 (UV 1841); Parque Nacional
Vicente Pérez Rosales, southern slope of Volcán
Osorno, 21 February 2001, J. W. Bjerke 655/01
(HO). Eleventh Region of Chile, Province of
Aisén: Parque Nacional Queulat, 24 November
1993, W. Quilhot 1870 (UV); Lago Riesco, 10 km
S of Puerto Aisén, 12 February 1985, W. Quilhot
1855 (UV). Eleventh Region of Chile, Province
of Capitán Prat: El Vagabundo, 100 km S of
Cochrane, 26 February 2002, W. Quilhot 3072
(UV). Twelfth Region of Chile, Province of
Magallanes: Isla Desolación, Puerto Angosto, 16
April 1896, P. Dusén s.n. (S L11550).

Menegazzia subpertusa P. James & D. J. Gallo-
way, New Zealand Journal of Botany 21: 195
(1983).

Type:  New Zealand,  Rangi t ike i  Gorge,
Wellington, 17 June 1980, J. K. Bartlett (BM,
holotype).

This widespread Australasian species is here
reported for the first time from America. Detailed
descriptions are given in Galloway (1985) and
James & Galloway (1992). It is illustrated in
James & Galloway (1992) and in Kantvilas &
Jarman (1999).

Chemistry: atranorin, stictic acid, menegazziaic
acid, cryptostictic acid and constictic acid.

Var ia t ion and d is t ingu ish ing features:
Menegazzia subpertusa is characterised by a
closely attached thallus with convex, irregularly
spreading and often imbricate lobes, small perfo-
rations with flat rims, and laminal, convex soralia
that are often in groups. Single soralia are small,
generally not wider than 0.5 mm. The upper sur-
face is minutely pruinose in parts, smooth, pale
grey and often with slightly shining apices. Apoth-
ecia containing numerous two-spored asci are
common. It is distinguished from M. kawesqarica,
which has slightly convex, reticulately maculate,
corrugate and dull lobes, and large convex soralia
that are readily confluent and spread over the
upper surface. Apothecia with mature asci are not
known in M. kawesqarica. They also inhabit dif-
ferent habitats. Menegazzia neozelandica is dis-
tinct from M. subpertusa by the soralia that are
surrounding perforations. However, as stated un-
der M. neozelandica above, it occasionally has
soralia that are convex and not associated with
perforations. Furthermore, M. subpertusa some-
times has soralia with a central opening, resem-
bling the soralia of M. neozelandica or M.
magellanica. The specimen illustrated by James
& Galloway (1992, p. 243) actually has one such
soralium. In such cases, M. neozelandica is dis-
tinct by the glossier lobes, the elevated rims of
perforations, the absence of pruina and maculae,
and at least some soralia associated with perfora-
tions. The more typical convex soralia of M.
subpertusa are illustrated in Kantvilas & Jarman
(1999). Specimens of M. subpertusa were identi-
fied as M. sanguinascens by Santesson (1942),
e.g., H. Roivainen s.n., 12.IV.1929. Menegazzia
subpertusa is distinct from M. sanguinascens,
which has a shiny upper surface, broad, grey-
green lobes, and hypothamnolic and thamnolic
acids as the major medullary constituents.

Distribution: in South America from latitude
36º50’ S (Las Trancas, Eighth Region of Chile) to
54º49’ S (Isla de los Estados, Argentina) (Fig. 8).
The Argentinean localities reported here are not
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Fig. 8: Distribution of Menegazzia subpertusa in
Chile.
Distribución de Menegazzia subpertusa en Chile.
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included in the map. It is not known south of
latitude 46º40’ S in Chile.

Habitat ecology: Menegazzia subpertusa is
mainly found growing on sclerophyll bushes and
scrubs in rather sunny and dry microhabitats sur-
rounded by well-developed forests, e.g., along for-
est edges, river beds and bogs, and not so much on

trees in typical forest vegetation. It prefers smooth
bark, such as on young twigs, where it encircles the
twigs, so that lobe apices from the same thallus
meet and compete for space. It is known from the
following phorophytes: Ugni molinae, Berberis
spp., Amomyrtus spp., Nothofagus nitida, N.
pumilio, N. betuloides, N. obliqua, Cryptocarya
alba, Azara spp., Baccharis spp. and Embothrium
coccineum. It associates with other light-tolerant
lichens, such as Protousnea spp. Usnea spp.,
Cetrariastrum sorocheilum, leprose crustose li-
chens, Hypogymnia subphysodes, Hypotrachyna
sinuosa, H. brevirhiza, H. densirhizinata, H. cf.
revoluta, Rimelia reticulata, Physcia sp., Punctelia
stictica, Ramalina celastri, Psoroma leprolomum,
Haematomma alpina and Nephroma cellulosum. It
is often a pioneer species, only associated with a
few crustose lichens. It has an altitudinal range
from sea level (Chiloé, Isla de los Estados) to
1,500 m (Chillán, the Conguillío area).

Selected specimens examined (total 35): Chile:
Eighth Region, Province of Ñuble: Recinto, Las
Trancas, 12 April 1929, H. Roivainen s.n. (S).
Ninth Region of Chile, Province of Cautín: 1 km N
of crossroad S of Parque Nacional Conguillío, 28
November 2001, J. W. Bjerke 1405A/01 (TROM);
ca. halfway between Melipeuco and Icalma, 28
November 2001, J. W. Bjerke 1363/01 (TROM).
Tenth Region of Chile, Province of Valdivia: Pie-
dra Blanca, 14 September 1940, R. Santesson 7785
(S); Enco, Choshuenco, 11 November 1987, W.
Quilhot 1865 (UV); ca. 3 km E of Lago Riñihue
and 2-3 km N of Enco, 30 November 2001, J. W.
Bjerke 1506/01, 1520/01, 1532/01, 1537/01
(TROM). Tenth Region of Chile, Province of
Osorno: Lago Rupanco, February 1984, W. Quilhot
1848 (UV). Tenth Region of Chile, Province of
Llanquihue: Parque Nacional Vicente Pérez
Rosales, southern slope of Volcán Osorno, 21 Feb-
ruary 2001, J. W. Bjerke 736/01 (TROM); Parque
Nacional Vicente Pérez Rosales, Lago Todos Los
Santos, Petrohué, A. Elvebakk 00:580 (TROM);
Lago Chapo, November 1992, W. Quilhot 1867
(UV); 15 km W of Puerto Montt, Puente Taylor, 17
November 2000, A. Elvebakk 00:420 (TROM).
Tenth Region of Chile, Province of Chiloé: Cucao,
Parque Nacional de Chiloé, near Guardería, 18
November 2000, A. Elvebakk 00:494, 00:537B,
00:540C (TROM); Huillinco-Cucao, 14 February
1984, W. Quilhot 1798, 1849, 1851, 1852A (UV),
1853, 3023 (UV & TROM). Eleventh Region of
Chile, Province of Aisén: Carretera Austral, No-
vember 1993, W. Quilhot 1375A (UV); Lago
Riesco, 10 km S of Puerto Aisén, 22 November
1993, W. Quilhot 1794, 1868A (UV). Eleventh
Region of Chile, Province of Capitan Prat: Parque
Nacional Laguna San Rafael, November 1997, W.
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Fig. 9: Distribution of Menegazzia tenuis in Chile.
Distribución de Menegazzia tenuis en Chile.
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Quilhot 3027 (UV). Argentina: Province of Tierra
del Fuego: Isla de Los Estados, Bahía Capitan
Canepa, 4 November 1971, H. Imshaug 53055 &
K. Ohlsson [admixed with and labelled Psoroma
leprolomum] (MSC 116111); Isla de Los Estados,
Bahía Crossley, 18 October 1971, H. Imshaug
50877 & K. Ohlsson [admixed with and labelled
Psoroma leprolomum] (MSC 11701).

Menegazzia tenuis R. Sant., Arkiv för Botanik
30A, 11: 27 (1942).

Type: Chile, Isla Desolación, Puerto Angosto,
1896. P. Dusén 228a (S !, holotype).

This southern South American endemic is
characterised by narrow, sinuous lobes, numer-
ous ellipsoid perforations, and small, maniciform
soralia containing few soralia. It is discussed in
detail and illustrated in Santesson (1942) and
Bjerke & Elvebakk (2001).

Chemistry: atranorin, lichesterinic acid and
protolichesterinic acid.

Variation: It has a uniform morphology apart
from the blackening or browning of margins that
centrally occasionally extends to upper side of
the lobes, and the size of the perforations, which
ranges from 0.15 mm diam at young lobes to 1.0
mm diam at older lobes.

Distribution: Its main distribution area is in
southernmost Chile and Argentina south of lati-
tude 52º40’ S (Bjerke & Elvebakk 2001). It is also
known from one locality in the Ninth Region of
Chile at latitude 38º49’ S (Fig. 9).

Habitat ecology: Menegazzia tenuis occurs in
intermediate to deep shade in habitats of high
humidity, amongst mosses and other shade-lov-
ing lichens on bark of Nothofagus dombeyi, N.
betuloides, N. pumilio and N. antarctica. At 1,400
m of altitude, between Melipeuco and Icalma
(Ninth Region), some trees of N. dombeyi were
inclining above a brook. Menegazzia tenuis was
growing on the shaded lower side of these trees
receiving much humidity from the slowly running
water .  I t  assoc ia tes wi th  M. a lb ida, M.
sanguinascens, Sticta hypochra, Platismatia
glauca (small thalli), Bacidia sp., in addition to
several mosses and leprose crustose lichens. It
has an altitudinal range from sea level to 200 m in
Twelfth Region of Chile.

Selected specimens examined (total 11): Chile:
Ninth Region, Province of Cautín: ca. halfway
between Melipeuco and Icalma, 28 November
2001, J. W. Bjerke 1366/01, 1384/01 (TROM).
Twelfth Region of Chile, Province of Magallanes:
Península Brunswick, 6 km S of Fuerte Bulnes, 28
January 1989, M. Wedin 1255 (UPS 40596).

Menegazzia wandae Bjerke, Lichenologist 33:
117 (2001).

Type: Chile, Décima Región, Valdivia, Cordil-
lera Pelada, en bosque de raulí, 19 December
1977, W. Quilhot 1815 (UV !, holotype; TROM !,
isotype).



9 3THE SOREDIATE SPECIES OF MENEGAZZIA IN CHILE

Fig. 10: Distribution of Menegazzia wandae in
Chile.
Distribución de Menegazzia wandae en Chile.

This Chilean endemic species has convex, wide-
angled lobes with prominent brown-black mar-
gins, and tall sorediate pustules with lacerate
flange-like margins.

Chemistry: atranorin and thamnolic acid.
Variation: Menegazzia wandae shows some

minor morphological variation. The colour of the
upper surface varies from greyish-white in more
exposed habitats and in old material to greyish-
green in shaded habitats and fresh material. Cen-
tral lobes are generally paler than younger lobes,
and in some occasions, it seems like the photobiont
is dying centrally. The dark margins are not promi-
nent in all lobes. Soralia are formed on pustules
that vary in size, from 0.6 to 1.5 mm tall, and
young, immature soralia have entire margins, and
therefore resemble the pustu les o f  M.
fumarprotocetrarica.

Distribution: in Chile from latitude 38º30’ S
(Malalcahuello, Ninth Region) to latitude 46º40’
S (Laguna San Rafael, Eleventh Region). It oc-
curs along both mountain chains (but not in
Nahuelbuta), and in lowland areas between them
(Fig. 10). It is still not known from Argentina. It
has the most restricted distribution range of the
species treated here.

Habitat ecology: Menegazzia wandae is an epi-
phyte of trees and shrubs in humid rainforests and
is best developed in habitats of rather low light
intensity, such as in lowland Valdivian forests. It
is known from the fol lowing phorophytes:
Nothofagus dombeyi, N. nitida, N. alpina, N.
betuloides, Amomyrtus luma, A. meli, Drimys
winteri, Embothrium coccineum, Myrceugenia
exsucca,  Lomat ia  fer rug inea,  F i tz roya
cupressoides, Austrocedrus chilensis, Gevuina
avellana, and several myrtaceous shrubs. It often
grows close to the base or on fallen, horizontal
trunks where it competes with mosses and
Hymenophy l lum fe rns.  I t  assoc ia tes wi th
Menegazzia albida,  M. sanguinascens,  M.
hol lermayer i,  Coccot rema coccophorum,
Erioderma leylandi i,  Sticta caulescens,  S.
hypochra, S. fuliginosa (as ‘Dendriscocaulon’),
Nephroma australe, Pseudocyphellaria nitida, P.
pluvialis and Psoroma pallidum. It was found
from sea level (Chiloé, Caleta La Arena) to 900 m
(Conguillío, Huerquehue).

Selected specimens examined (total 44): Chile:
Ninth Region, Province of Cautín: Parque
Nacional Conguillío, 12 May 2000, W. Quilhot
3091 (UV); Parque Nacional Huerquehue, 23
November 1986, W. Quilhot 1802, 1837B, 3066
(UV). Tenth Region of Chile, Province of
Valdivia: Cordillera Pelada, 5 December 1985,
W. Quilhot 1801, 1814A (UV); Salto del Huilo
Huilo, 17 November 1984, W. Quilhot 1793 (UV).

Tenth Region of Chile, Province of Llanquihue:
Puerto Manzano, 27 April 1974, J. Redon s.n.
(UV 3109); Parque Nacional Vicente Pérez
Rosales, between Petrohué and Volcán Osorno,
20-21 February 2001, J. W. Bjerke 502/01 (UV),
733/01 (TROM); 1 km NW of Caleta La Arena, 23
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February 2001, J. W. Bjerke 777/01, 787/01 (UV),
811/01 (TROM); 40 km SW of Puerto Montt, 3
km NE of Puente los Palos, 17 November 2000,
A. Elvebakk 00:442 (TROM). Tenth Region of
Chile, Province of Chiloé: Cucao, Parque Nacional
de Chiloé, near Guardería, 18 November 2000, A.
Elvebakk 00:537A (TROM). Tenth Region of
Chile, Province of Palena: Carretera Austral, limit
between regions Ten and Eleven, February 1985,
W. Quilhot 1799 (UV). Eleventh Region of Chile,
Province of Aisén: Río Cisnes, 18 February 1985,
W. Quilhot 1800 (UV); Lago Riesco, 22 Novem-
ber 1993, W. Quilhot 3065 (UV). Eleventh Re-
gion of Chile, Province of Capitán Prat: Parque
Nacional Laguna San Rafael, November 1997, W.
Quilhot 1523 (UV).

Key to species

1. Soralia derived from ± inflated vesicles or
in helmet-shaped extensions of the lobes;
thallus yellow-green (usnic acid).......................................M. globulifera

1. Soralia not vesicular in origin; thallus
greyish (atranorin)........................................................................................ 2.

2. Soralia predominantly associated with
perforations; stictic acid complex present...................M. neozelandica

2. Soralia not, or only in exceptional cases,
associated with perforations; stictic acid
complex present or absent.......................................................................... 3.

3. Soralia maniciform or derived from pustules,
normally showing an open duct to the medullary cavity..................... 4.

3. Soralia convex to subcapitate, only rarely
with an open duct to the medullary cavity.............................................. 7.

4. Soralia formed on 1-2 mm tall pustules; stictic
acid complex absent..................................................................................... 5.

4. Soralia not raised substantially above the
upper surface; stictic acid complex present or absent.......................... 6.

5. Lobes without black margins; pustules with
a well-defined sorediate apex; fumarprotocetraric
acid present............................................................M. fumarprotocetrarica

5. Lobes with brown-black margins; pustules
lacerate; thamnolic acid present...............................................M. wandae

6. Soralia small; few soredia in each soralium;
perforations mostly ellipsoid; apothecia not
known; protolichesterinic and lichesterinic
acids present....................................................................................M. tenuis

6. Soralia variable; soredia numerous; perforations
± circular; occasionally fertile; stictic acid
complex present...................................................................M. magellanica

7. Upper side of internal cavity ochre-yellow and
UV+ pale orange.................................................................M. chrysogaster

7. Upper side of cavity white or brown-black and
UV- or UV+ sky blue with or without orange patches......................... 8.

8. Lobes grey to salad-green on fresh material,
emaculate, sympodially branched; soralia seldom
 confluent; soralia and medulla UV+ sky blue
(hypothamnolic acid)......................................................M. sanguinascens

8. Lobes greyish, slightly to prominently maculate,
 subdichotomously to irregularly ramified.
Soralia UV- (stictic acid complex or norstictic acid)........................... 9.

9. Soralia small (0.2-0.6 mm wide), not confluent,
occasionally in groups; often fertile; most common
on shrubs..................................................................................M. subpertusa

9. Soralia large (0.4-1.2 mm wide), often confluent;
rarely fertile, mostly on branches and trunks of
trees and shrubs........................................................................................... 10.

10. Lobes only slightly maculate; soralia and medulla
occasionally with orange patches (norstictic acid).....M. norsorediata

11. Lobes maculate; soralia and medulla without
orange patches (stictic acid complex)............................M. kawesqarica

Literature reports from regions Four to Eleven
and Islas Juan Fernández

Several older reports of Menegazzia terebrata (as
M. pertusa and Parmelia pertusa) from Chile
exist (e.g., Hue 1892, Räsänen 1932: Las Trancas,
Eighth Region). The presence in Chile of this
mainly holarctic species was not accepted by
Santesson (1942) or Bjerke & Elvebakk (2001).
Menegazzia terebrata s. str. in South America is
known only as far south as southern Ecuador
(Bjerke 2002). Santesson (1942) recorded M.
sanguinascens from Islas Juan Fernández and
from Las Trancas (Eighth Region of Chile). The
specimen from Las Trancas was re-examined and
redetermined as M. subpertusa (see under this
species). The specimen from Islas Juan Fernández
reported by Santesson (1942) is probably refer-
ab le  to  M. neozelandica.  Menegazz ia
sanguinascens was reported from trunks of Arau-
caria araucana in Lonquimay by Redon (1973).
Menegazzia tenuis was recorded from Fray Jorge
(Redon et al. 1975). The specimens collected by
Redon and his colleagues in Fray Jorge proved to
be M. neozelandica. Quilhot et al. (1975) re-
corded M. magellanica, M. globulifera, M.
sanguinascens and M. tenuis from various locali-
ties in regions Nine to Eleven in a study dealing
with the chemistry of Menegazzia. Most of their
examined specimens are lost. However, one of
the specimens reported as M. sanguinascens
proved to be M. chrysogaster, whereas one speci-
men reported as M. magellanica proved to be M.
wandae, and the other specimens reported as M.
magellanica may also be referable to M. wandae.
The specimen from Llanquihue reported as M.
tenuis is probably referable to M. norsorediata
since norstictic acid was detected. Redon &
Quilhot (1977) also recorded M. sanguinascens
from Islas Juan Fernández. One of the specimens
on which they based their record was seen and
redetermined to M. neozelandica.

Menegazzia sanguinascens was reported to as-
sociate with Nephroma australe, Coccotrema
cucurbitula and several other lichens in a rainforest
locality at Puerto Manzano (Tenth Region of Chile)
(White & James 1988). Galloway (1992a) listed M.
globulifera from Laguna San Rafael. Menegazzia
magellanica and M. sanguinascens were listed as
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TABLE 1

Vegetation zone affiliation of sorediate species of Menegazzia in Chile. See text for full
names of vegetation zones

Afiliación de zonas de vegetación para las especies sorediosas de Menegazzia en Chile. Ver el texto para nombres
completos de las zonas de vegetación

Vegetation zone Species

1. Tropical zones -
2. Mediterranean zones -
3. Temperate zones
3A. Warm-temperate forest M. neozelandica, M. subpertusa
3B. Valdivian rainforest M. chrysogaster, M. neozelandica, M. norsorediata, M. sanguinascens,

M. subpertusa, M. wandae
3C. North-Patagonian rainforest M. chrysogaster, M. neozelandica, M. norsorediata, M. sanguinascens,

M. subpertusa, M. wandae
3D. High-altitude forest M. chrysogaster, M. fumarprotocetrarica, M. globulifera, M. kawesqarica,

M. norsorediata, M. sanguinascens, M. subpertusa, M. tenuis
3E. East-Patagonian steppe zones -
4. Antiboreal zones
4A. Magellanic moorland Insufficiently known; probably M. chrysogaster, M. neozelandica,

M. norsorediata, M. sanguinascens, M. subpertusa, M. tenuis
4B. Antiboreal rainforest M. chrysogaster, M. fumarprotocetrarica, M. globulifera, M. magellanica,

M. neozelandica, M. norsorediata, M. sanguinascens, M. tenuis
4C. Antiboreal deciduous forest M. globulifera, M. kawesqarica, M. magellanica
4D. Antiboreal heathland M. globulifera, M. kawesqarica, M. magellanica

THE SOREDIATE SPECIES OF MENEGAZZIA IN CHILE

species associated with Pseudocyphel lar ia
guzmanii and P. compar in Valdivian rainforest
(Galloway 1992b). This report of M. magellanica
is probably referable to M. wandae. Menegazzia
neozelandica was reported from the Eleventh Re-
gion, and considered vulnerable and insufficiently
known by Quilhot et al. (1998). Based on literature
reports (see above), Elix & McCarthy (1998) listed
M. sanguinascens and M. terebrata from Islas Juan
Fernández. In his treatment of important lichen
habitats in Chile, Galloway (1998) reported that
M. globul i fera,  M. magel lanica and M.
sanguinascens occur in Patagonian Nothofagus
forest (regions Eight to Twelve of Chile). Bjerke
(2001) described M. wandae and mapped six lo-
calities. Bjerke & Elvebakk (2001) included a few
records of  M. chrysogaster,  M.
fumarprotocetrar ica, M. kawesqar ica,  M.
neozelandica and M. norsorediata from localities
north of Twelfth Region. Quilhot et al. (2002a,
2002b) reported the following sorediate species
from Laguna San Rafael: M. chrysogaster, M.
fumarprotocetrar ica,  M. globul i fera,  M.
magellanica, M. neozelandica, M. norsorediata,
M. sanguinascens, M. wandae. The presence of M.
chrysogaster,  M. magel lanica and M.
sanguinascens in Laguna San Rafael could not be
confirmed here.

Ecological requirements

The affi l iations of the sorediate species of
Menegazzia to the temperate and antiboreal veg-
etation zones, as defined here, are outlined in
Table 1. The temperate high-altitude mixed de-
ciduous-coniferous forest and the antiboreal
rainforest are the most species-rich vegetation
zones, with eight affiliated species each. The
high-altitude forest zone, which is located be-
tween 600 and 2,000 m from latitude 37º to 44º S,
has several species in common with the antiboreal
evergreen and deciduous forests in the southern-
most part of Chile. Menegazzia tenuis has a re-
markable disjunct distribution, with one known
locality on N. dombeyi in a mixed A. araucana-N.
dombeyi forest. Also M. kawesqarica is in Cen-
tral southern Chile mostly restricted to higher
altitudes within this vegetation zone. Several li-
chens from other genera that are common at low
altitudes in the antiboreal region are confined to
higher altitudes in the temperate region, e.g.,
Pseudocyphellaria freycinetii, P. lechleri, P.
vacc ina (Gal loway 1992b) ,  Protousnea
magellanica, P. malacea (Krog 1976), Cladonia
rangiferina, Cladonia borealis (Stenroos 1995),
Bunodophoron aust ra le,  B. imshaugi i,  B.
ramuliferum (Wedin 1995), Sticta gaudichaldia
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Fig. 11: Graphical depiction of the ecological
preferences of the sorediate species of Menegazzia
in southern South America. The scales show
relative values. The species names are abbreviated
(three first letters in species epithet).
Presentación gráfica de las preferencias ecológicas de las
especies sorediosas de Menegazzia en el parte austral de
América del Sur. Se presentan las escalas en valores
relativos. Nombres ciéntificos son abreviados (las tres
primeras letras del epíteto).

BJERKE ET AL.

(Galloway 1994), and Nephroma analogicum
(White & James 1988). The temperate, high-alti-
tude forests along the Chilean-Argentinean bor-
der appear, at least to some degree, to be a cli-
matic equivalent to the antiboreal forests at lower
altitudes south of latitude 48º S. Adopting the
terminology advocated by Ahti et al. (1968) and
Tuhkanen (1992), these high-altitude forests could
be called ‘oroantiboreal’.

The Valdivian and North-Patagonian rainforest
zones share the same sorediate species of
Menegazzia (Table 1). Within other lichen gen-
era, some Valdivian rainforest lichens are rare or
lacking in North-Patagonian forests,  e.g. ,
Pseudocyphellaria norvegica, P. exanthematica
(Galloway 1992b), Bunodophoron dodgei and B.
whakapapaense (Wedin 1995) ,  but  most
‘Valdivian rainforest lichens’ are common also in
North-Patagonian cool-temperate forests, and
some are even distributed as far south as the
Magellanic moorland. Thus, the boundary be-
tween the Valdivian and North-Patagonian
rainforests does not appear to be an important
boundary for lichen distribution.

The studied species show a variety of adapta-
tions to humidity and temperatures. The driest
vegetation zones, such as the warm temperate
forest, the East-Patagonian steppes, and the
antiboreal heathland, have few Menegazzia spe-
cies (Table 1). A diagrammatic presentation of
the species’ ecological requirements is shown in
Fig. 11. Menegazzia wandae and M. neozelandica
show clear preferences for the most humid low-
land areas. Menegazzia fumarprotocetrarica and
M. sanguinascens prefer slightly less humid habi-
tats than the two former species. Menegazzia
norsorediata, M. subpertusa and M. globulifera
grow in habitats with intermediate to low humid-
i ty,  and accept a high temperature range.
Menegazzia chrysogaster tolerates many combi-
nations of temperature and humidity. In the south-
ern part, it shows a tendency towards drier micro-
habitats, at least in Tamango. Menegazzia tenuis
is a specialist of shaded habitats with high humid-
ity in areas with low temperatures. Menegazzia
magellanica and M. kawesqarica prefer cool habi-
tats with intermediate to low humidity.

Several of the sorediate species of Menegazzia
grow as pioneers in their respective habitats. In
particular, M. neozelandica, M. norsorediata and
M. subpertusa are early colonisers of newly devel-
oped substrates (young twigs of shrubs and trees).
In the same habitats, remarkably few thalli of
fertile species of Menegazzia were observed. Thus,
asexual reproduction by soredia seems to favour
rapid establishment, whereas reproduction by
spores requires more time to develop visible thalli.

To conclude, 11 sorediate species of Menegazzia
are known from Chile. Menegazzia subpertusa is
reported as new to Chile. Three of the species, M.
kawesqarica, M. tenuis and M. magellanica show
the strongest preferences for antiboreal vegeta-
tion zones. One species, M. wandae, is mostly
confined to temperate rainforest and has the most
rest r ic ted la t i tud ina l  d is t r ibut ion range.
Menegazzia neozelandica is particularly common
in coastal, humid areas, and is the only species of
Menegazzia that is known from Islas Juan
Fernández and in Fray Jorge. Menegazzia
fumarprotocetrarica is a rare species in Chile,
but is more common in high-altitude forest in
Ninth Region than in any other area of the coun-
try. The remaining species, M. sanguinascens, M.
chrysogaster, M. norsorediata, M. globulifera
and M. subpertusa have a wide distribution range.
The two first are most common in habitats of
intermediate shade, whereas the three latter spe-
cies protrude into the drier forest habitats.
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