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DICRANODONTIUM SCHWABEI (BRYOPHYTA, DICRANACEAE)
REVISITED: SOME TAXONOMIC
AND NOMENCLATURAL CONSIDERATIONS
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Abstract. Dicranodontium schwabei Thér. & Herzog, a poorly known species from Western Patagonia in Chile, is briefly assessed taxonomically. Some morphological and anatomical details of the species are illustrated and the problems associated with
the typification of its name are discussed. The conspecificity of this species and Chorisodontium aciphyllum (Hook.f. & Wilson)
Broth. is confirmed and the geographical distribution and ecology of the latter species is briefly reviewed.
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Introduction
Dicranodontium schwabei Herzog & Thér. was described by Herzog (1939) from a single specimen
collected by the Schwabes in Western Patagonia.
This author consulted the French bryologist
I. Thériot about the status of the original material and he stated that this was a new species of
Dicranodontium Bruch & Schimp., close to the
Javanese D. nitidum Dozy & Molk. [= D. uncinatum (Harv.) A. Jaeger]. The Chilean species is
a robust and very handsome moss which is distinct
in the anatomy of the costa, the strongly porose
lower leaf cells, and distinctly mammillose and
rough costa on the abaxial side. These diagnostic
characters are clearly illustrated in the protologue.
The discovery of this species was remarkable because it was then the second record of the predominantly Holarctic genus Dicranodontium in
South America (Greene 1986). The first one was
D. asperifolium (Mitt.) Broth. which was originally described by Mitten (1869) from Ecuador
and Tatanara in ‘Andes Chilenses’ which is at present situated in Peru (Frahm 1991). This species is
1

Corresponding author

currently considered as Campylopus asperifolius
Mitt. (Frahm 1981a, 1987).
For over a half century D. schwabei remained
an entirely neglected species. Frahm (1991, 1997)
was the first to provide a comment on its taxonomic status. Having examined the putative type
material, he excluded it from the genus Dicranodontium and assigned it to the genus Chorisodontium (Mitt.) Broth., but without indication of its
affinities and giving any reasons for this taxonomic
conclusion. Although this generic placement is
correct in the light of the subsequent assessments
of the original collection of D. schwabei, it is questionable whether it was based on an examination
of the true type specimen.
Taxonomy and nomenclature
Dicranodontium schwabei was described on the
basis of the single specimen collected in Western
Patagonia by G. H. Schwabe and E. Schwabe in
the Cerro Tesoro near the village of Puyuhuapi
in the province of Aysén (XI Région, Chile)
(Fig. 1), whereas Frahm (1991, 1997) cited the
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Fig. 1. The label of the lectotype of Chorisodontium aciphyllum (Hook.f. & Wilson) Broth. (JE).

specimen collected by Grosse in Istmo de Ofqui
in Provincia de Aisén as type. It was designated
holotype but in the Haussknecht Herbarium in
Jena (JE) no material of D. schwabei from this
locality is available. However, this herbarium does
hold a small specimen, consisting of a few shoots

only, from Istmo de Ofqui collected by Grosse No.
40 which is determined as Dicranodontium sp.
Unfortunately, it does not bear any annotation of
J.-P. Frahm. It was examined during the present
research and it correctly represents Holodontium
strictum (Hook.f. & Wilson) Ochyra, an austral
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amphiatlantic subantarctic species of the monotypic genus Holodontium (Mitt.) Broth. (Ochyra
1993a). In its overall aspect Holodontium is similar
to dicranalean genera and its very broad costa,
occupying one third or more of the leaf lamina,
with a central row of enlarged guide cells which
separate two stereid bands, long-subulate leaves
and large alar cells, suggests its close affinity to
Campylopus Brid. and Chorisodontium. However, numerous lengthwise cuticular ridges which
densely cover the adaxial and abaxial surfaces of
the leaf lamina and give them a papillose appearance in transverse section, strongly falcato-secund
leaves, often forming penicillate tufts at the tips
of shoots, clearly exclude any relationship of the
specimen from Istmo de Ofqui with Chorisodontium. Accordingly, the typification of Dicranodontium schwabei by Frahm (1991, 1997) has to
be superseded. According to Art. 9.19 of the ICN
(McNeill et al. 2012), the specimen indicated by
this author as the holotype is in serious conflict
with the protologue, because it has not been used
by Herzog (1939) for description of Ch. schwabei,
and its morphological and anatomical traits do not
fit the description and illustrations of this species.
A decade later, the original collection of Dicranodontium schwabei was examined by Müller
(2002), who concluded that ‘it presents excellent,
well developed (plants 5 to 8 cm high, leaves
ca 1.5 cm long) material of Ch.[orisodontium]
aciphyllum’. Because no discussion on the taxonomically important characters of this species is
provided, the type material is briefly assessed and
illustrated (Fig. 2). Also, no annotation label of this
author is available in the specimen of D. schwabei
in JE. Müller (2002) indicated the specimen examined in the Herzog Herbarium in JE as holotype,
although lectotypification would be necessary since
then there existed no fewer than two replicates of
the type specimen in the Thériot Herbarium in PC
and in the Haussknecht Herbarium in JE, but none
of them was indicated as type. Nevertheless, Müller’s (2002) use of holotype can be considered an
error to be corrected for lectotype under Art. 9.9 of
the ICN (McNeill et al. 2012). The taxonomic conclusion presented by Müller (2002) is correct, and
Dicranodontium schwabei is truly conspecific with
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Chorisodontium aciphyllum (Hook.f. & Wilson)
Broth.
Chorisodontium is a small Southern Hemisphere
genus, having the main centre of its diversity in South
America, with only one species, Ch. aciphyllum,
having a wide panholantarctic range (Ochyra et al.
2008). The genus is poorly defined and in fact it is
diagnosed only by its bistratose laminal cells at the
leaf shoulders and in the leaf subula which gradually fuse with the costa. This gives the impression
that the costa is distinctly flaring outwards at the
junction of the leaf base and the subula. Externally,
Chorisodontium is similar to the genus Campylopus
with which it shares the shape and anatomy of the
costa, the leaf areolation and the distinct alar cells.
The only difference between the two genera is the
absence of stomata in Campylopus (always present
in Chorisodontium).
Chorisodontium consists of eight species, although in total it included about 30 species and varieties (Wijk et al. 1959, 1969; Frahm 1981b). They
are divided into two distinct groups which are isolated geographically. The southern cool-temperate
group includes five species that occur primarily in
southern South America and occasionally extend
to the Subantarctic region, Antarctica and New
Zealand (Roivainen & Bartram 1937; Hyvönen
1991). They are characterised by a very broad
costa, shorter leaves with entire or nearly so leaf
margins, less distinct alar cells, a deciduous annulus
and small unicellular spores, 18–30 µm wide, and
they are often peat-forming plants. The neotropical
group comprises three species which occur at high
elevations in the páramo vegetation in the Central
and Northern Andes (Frahm 1989; Ochyra 2003).
This group is distinct in having larger leaves which
are markedly serrate at the apex, a much narrower
costa, large alar cells that are often thick-walled
and coloured, a persistent annulus and large, often
multicellular spores, 20–80 µm in diameter, germinating precociously in the capsules.
The plants of the type material of Dicranodontium schwabei are large, to 13 cm long, and their
rigid, straight leaves, to 15 mm long, immediately
attract attention. They are crowded, erect and appressed and, from an oblong-ovate, concave and
somewhat clasping base with distinct hyaline to
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brownish alar cells, gradually taper into a long, setaceous, tubulose and involute subula that is straight or
somewhat flexuose distally and up to twice as long
as the leaf base. The leaves are entire throughout,
except for the extreme apex which is sharply or
bluntly serrate. The costa is very broad, 300–400 μm
wide in mid-lamina, and occupies about half the
leaf base and the entire subula. It is mostly not
sharply defined, pale and concolorous with the
laminal cells, and imperceptibly merges with the
bistratose lamina at the shoulders and in the subula.
In transverse section it is strongly flattened in the
basal part and lunate in the subula, and it is internally differentiated into a single central row of
enlarged guide cells and conspicuous 3–5-stratose
adaxial and abaxial stereid bands and, additionally,
it is markedly scabrous at the abaxial side. The
laminal cells are smooth throughout, unistratose
below and partly bistratose at the shoulders and in
the subula. They are rectangular, with moderately
thickened and distinctly pitted longitudinal walls,
to 15 μm wide, and become linear and narrower,
to 4–6 μm, towards the leaf margins, forming an
indistinct border. The distal cells are short-rectangular, rhomboidal to rounded-quadrate, and
the alar cells are large, hyaline to brownish and
thin-walled, forming a prominent group reaching
the costa but easily detached. The type material
is sterile.
The large stature of the plants of Dicranodontium schwabei, especially the long-subulate leaves
with the awn to about twice longer than the basal
portion, clearly suggest that this species is close
either to Chorisodontium dicranellatum (Dusén)
Roiv. or to Ch. aciphyllum. In the former the adaxial
stereid band is mostly 1–2-layered and occasionally a third row of stereids is developed in places.
Moreover, Ch. dicranellatum is generally a mediumsized to small plant and its leaves are often falcate. In contrast, Ch. aciphyllum is a very variable
species, especially with respect to the size of the
plants, length of the leaves, thickness and porosity
of the laminal cell walls, and the papillosity of the
abaxial surface of the costa and the thickness of the
stereid bands. All these characters are extremely
variable and are evidently conditioned climatically
and environmentally, yet no fewer than 19 various
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phenotypes of Ch. aciphyllum have been recognised
by different authors as separate taxa (Bell 1973,
1977; Hyvönen 1991; Ochyra 1993b, 1994, 1996,
1999). The adaxial stereid band is strong, 4–5-stratose, such as seen in the type material from Hermite
Island near Cape Horn (Hooker & Wilson 1844).
In this context the taxonomic status of Chorisodontium dicranellatum needs re-assessment
and it is likely that this species may represent
a somewhat depauperate habitat modification of
Ch. aciphyllum, as suggested by Hyvönen (1991),
who accepted it only provisionally as a species in
its own right. Indirect evidence may show it to
represent Antarctic populations of Ch. aciphyllum
which have developed in extremely harsh climatic
conditions. In many Antarctic plants the adaxial
stereid bands are weaker than those from the South
American mainland and South Georgia and consist of 2–3 and sometimes only a single layer of
stereid cells.
The anatomy of the costa, especially the strongly
developed stereid bands which consist of mostly 4–5
rows of small cells, clearly shows that Dicranodontium schwabei fits perfectly the typical expression
of Ch. aciphyllum and does not deviate much from
the type material. Therefore, these two names are
rightly considered synonymous, the latter name
having priority.
Chorisodontium aciphyllum (Hook.f. & Wilson)
Broth.
Figs 1 & 2
in Engl., Nat. Pflanzenfam. Ed. 2, 10: 204. 1924 ≡ Dicranum aciphyllum Hook.f. & Wilson, London J. Bot.
3: 541. 1844. - Type citation: Hermite Island, Cape
Horn, and Falkland Islands. Lectotype (vide Bell 1973:
p. 35): ‘No. 123. Dicranum aciphyllum H.fil. & Wils.
Hermite Island, Cape Horn Antarct. Exp. 1839–1843
J.D.H.’ – BM‑Wilson!; isolectotypes: BM‑Wilson!,
E!, MANCH!; syntype: ‘52 Falkl. Islands W. 200 Dicranum aciphyllum Wils.’ – BM‑Wilson!; isosyntypes:
E!, MANCH!
Dicranodontium schwabei Herzog & Thér. in Herzog,
Beih. Bot. Centralbl. Abt. B, 60: 21. 1939. - Type citation: [Chile] Westpatagonien: Puyuhuapi, Cerro Tesoro,
an der Waldgrenze, auf einem schwach beschatteten
Steinblock, ca. 1200 m, leg. Schwabe, n. 32. Lectotype (vide Müller 2002: 446 as holotype): ‘Herbarium
Haussknecht, Jena Herbarium Theodor Herzog Jena
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Fig. 2. Chorisodontium aciphyllum (Hook.f. & Wilson) Broth. A – habit, B – single shoot, C – leaf, D & E – leaf transverse
sections, F - leaf apex, G – upper leaf cells, H & I – basal cell, J - alar cells. All from Schwabe 32 (KRAM, isolectotype of
Dicranodontium schwabei Thér. & Herzog). Scale bars: A & B - 1 cm; C - 1 mm; D–J - 100 μm.
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Dicranodontium Schwabei Herz. et Thér. Waldhagen
– Chile Pumiliogrenze 1200 m No 32 leg: Schwabe
1.1.38 det: Thériot, X.38’ – JE-Herzog!; isolectotypes:
KRAM!, PC-Thériot! First synonymised by Müller
(2002: 446).

Phytogeographical and ecological
considerations
Chorisodontium aciphyllum is a south-pantemperate species with a maximum of occurrence in
the Nothofagus zone in southern South America,
where it is widespread and locally common from
the Valdivian region at lat. ca 38°S in Chile to
Cape Horn and the Falkland Islands (Greene
1986; Hyvönen 1991), extending northwards to
the province of Bio-Bio in central Chile (Ireland
et al. 2017) and Islas de Juan Fernández at lat.
ca 33°38′S (Robinson 1975) and southwards to
subantarctic South Georgia (Bell 1973). It is frequent and locally abundant in the northern maritime Antarctic where it extends to lat. 65°19′S on
Green Island in the Berthelot Islands archipelago
off the Graham Coast (Ochyra et al. 2008). In the
Subantarctic, Ch. aciphyllum exhibits a typical amphiatlantic disjunction, recurring in Îles Kerguelen
at lat. 49°30′S and long. 69°50′E (Cardot 1916), on
the highly isolated Île Amsterdam at lat. 37°50′S
and long. 71°30′E in the South Indian Ocean (Bescherelle 1875), and on Tristan da Cunha at lat.
37°S and long. 12°W in the South Atlantic Ocean
(Dixon 1960). Finally, Ch. aciphyllum was recorded
once in the South Island of New Zealand (Bartlett
& Frahm 1983).
Ecologically, Chorisodontium aciphyllum is
an exceptional species owing to its peat-forming
abilities. Along with Polytrichum strictum Brid.
it is the main component of semi-ombrotrophic
peat banks which develop on gentle, well drained
slopes (Lewis Smith & Gimingham 1976; Collins
1976a; Fenton & Lewis Smith 1982). They reach
to 3 m in depth and are a unique element of the
vegetation cover of subantarctic South Georgia
and in some areas in the maritime Antarctic, for
example in the South Orkney Islands (Lewis Smith
1972; Collins 1976b) and the Argentine Islands in
the Graham Land (Lewis Smith & Corner 1973).
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These peat deposits are of particular importance in
palaeoecological studies and in the reconstruction
of climate history of this part of the austral polar
region (Birkenmajer et al. 1985; Van der Putten
et al. 2004, 2009; Roberts et al. 2017). On the
South American mainland Ch. aciphyllum grows in
a broad range of habitats, including rocks, humus,
stony ground, mineral soil and often epiphytically
on the lower part of tree trunks, generally in dry
to moist sites.
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