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Abstract

Recent molecular phylogenetic studies on Lophocoleaceae have recovered some well-supported monophyletic lineages
within Chiloscyphus s. lat. that merit recognition at the generic level. As a consequence, Chiloscyphus is herein
circumscribed to include only Chiloscyphus subgen. Chiloscyphus, Chiloscyphus subgen. Connati is elevated to generic
rank to which the new name Cryptolophocolea is applied, and Lophocolea, Pachyglossa and Clasmatocolea are
recognized as distinct genera. Tetracymbaliella is transferred to the Brevianthaceae, and a synopsis of the genera
currently recognized in Lophocoleaceae is provided.

Current knowledge of the family Lophocoleaceae

During the last 50 years Lophocoleaceae Vanden Berghen (1956: 208) have (mostly as Geocalycaceae
Klinggraff 1858: 34) mainly been circumscribed in a very broad sense. However, Hentschel ez al. (2006a)
showed that Lophocoleaceae is well separated from Geocalycaceae and Harpanthaceae Arnell (1928: 147),
but remains a large and diverse family.

Lophocoleaceae is a family with a turbulent history and many taxa have been moved back and forth
among genera. Engel & Schuster (1985) introduced a very broad concept of the genus Chiloscyphus including
in it all species generally referred to Chiloscyphus and Lophocolea at that time. This concept was not adopted
by several authors, including Grolle (1995), Paton (1999), Gradstein & Costa (2003), and Crandall-Stotler et
al. (2009), but has been more widely accepted since molecular studies showed that Chiloscyphus s. str. nests
within the traditionally circumscribed Lophocolea (He-Nygrén & Piippo 2003, Hentschel et al. 2006a).
However, several later studies (Hentschel ez al. 2007, Glenny et al. 2009, Engel et al. 2010, Engel & He 2010)
have shown that unless the genus Chiloscyphus s. lat. is split into additional genera, Pachyglossa,
Leptoscyphus and Clasmatocolea would also have to be included within it. But the same studies also show
that there are several well-supported monophyletic lineages within the Chiloscyphus s. lat. clade that merit
recognition at the generic level.

All molecular analyses resolve the taxa assigned to Chiloscyphus subg. Connati in a strongly supported
clade that is sister to the rest of Chiloscyphus, or even to a combined Chiloscyphus-Leptoscyphus clade
(Hentschel et al. 2007). Recognizing Chiloscyphus subg. Connati, as circumscribed by Engel (2010), at a
genus level would allow the robustly supported clade of Leptoscyphus to be kept following Vanderpoorten &
Long (2006) and Vanderpoorten et al. (2010), as discussed by Hentschel ez al. (2007) and Crandall-Stotler et
al. (2009).
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Likewise, Lophocolea, which is resolved as the lineage labelled Chiloscyphus subg. Lophocolea
(Dumortier 1831: 59) J.J.Engel et R.M.Schust. in Engel (1998: 42) by Hentschel ef al. (2006b), can also be
recognized as a distinct genus with moderate to strong support, especially since this fairly large clade includes
the generitype of Lophocolea, but excludes that of Chiloscyphus (Crandall-Stotler et al. 2009). According to
current molecular evidence (Hentschel et al. 2006a, 2006b, Glenny et al. 2009), the genus should comprise
taxa previously assigned to Chiloscyphus subg. Lophocolea (excluding Chiloscyphus subg. Lophocolea sect.
Bicornuti (Spruce 1885:424) Engel & Schuster (1985: 409), which was transferred to Chiloscyphus subg.
Connati by Engel in 2010), Chiloscyphus subg. Microlophocolea (Spruce 1885: 426) Engel (1999: 22),
Chiloscyphus subg. Fragilifoliae (Schuster 1978: 245) Engel & Schuster (1985: 409) and Chiloscyphus subg.
Spinoscyphus Engel (2010: 1999).

Of the remaining taxa included by Hentschel et al. (2007) in the “Chiloscyphus 1" clade, Chiloscyphus
s.str., has been consistently resolved as a robustly supported, monophyletic lineage, comprising Chiloscyphus
polyanthos (Linnaeus 1753: 1131) Corda (1829: 651) (the generitype of Chiloscyphus) and Chiloscyphus
pallescens (Hoffmann 1796: 87) Dumortier (1831: 67). Recognizing Chiloscyphus to include only
Chiloscyphus subg. Chiloscyphus is consistent with Grolle's (1995) contention that Chiloscyphus is a small,
strictly Laurasian genus that is morphologically isolated from the more speciose, broadly distributed elements
of the Lophocoleaceae, like Lophocolea and Heteroscyphus.

Disposition of the remaining taxa in the "Chiloscyphus 1" clade is problematic. In Henschel et al. (2006b,
2007), Chiloscyphus subg. Notholophocolea (Schuster 1980: 183) Engel & Schuster (1985: 410) is robustly
supported as a monophyletic lineage, with Pachyglossa tenacifolia (Hook.f. et Taylor in Hooker 1845: 152)
Herzog & Grolle (1959: 153) moderately supported sister to it. In the analysis of Glenny et al. (2009), on the
other hand, Chiloscyphus subg. Notholophocolea is nested in Lophocolea. These contrasting results may be
due to the use of different loci and/or different taxa by the two groups. The analyses of Hentschel et al.
(2006b, 2007) include two accessions of Chiloscyphus (Notholophocolea) gottscheoides (Bescherelle &
Massalongo 1886: 631) Engel & Schuster (1985: 415) and a single accession of Chiloscyphus
(Notholophocolea) austrigenus (Hooker & Taylor 1844: 466) Engel & Schuster (1985: 411) subsp.
austrigenus from southern South America in an nrITS dataset, while that of Glenny et al. (2009) is based on 3
plastid loci and a single accession of Chiloscyphus (Notholophocolea) austrigenus subsp. okaritanus
(Stephani 1906: 785) Engel (1992: 113) from New Zealand. Obviously, more extensive molecular studies of
this complex are needed to resolve unambiguously the relationships of these geographically separated taxa.
However, on the basis of morphological similarities (Schuster 1980) and the more extensive sampling of
Hentschel et al. (2007) Chiloscyphus subg. Notholophocolea should be transferred to Pachyglossa, and
Pachyglossa should continue to be recognized as a genus.

A polyphyletic Clasmatocolea is also resolved within the "Chiloscyphus 1" clade with most species
currently included in molecular studies widely separated from Clasmatocolea vermicularis (Lehmann 1829:
361) Grolle (1960: 28), which is morphologically close to or conspecific with the generitype, Clasmatocolea
heterostipa Spruce (1885: 441). These results are not surprising given the morphological heterogeneity of the
six subgenera recognized to comprise the genus (Engel 1980). For example, Clasmatocolea rigens (Hooker &
Taylor 1844: 461) Engel (1973: 156) (Clasmatocolea subg. Protoclasmatocolea Engel (1980:44)), not
included in molecular studies, is morphologically very similar to species of the genus Lophocolea (s. str.), and
it has been suggested that Clasmatocolea cucullistipula (Stephani 1900) Grolle (1960: 71) (Clasmatocolea
subg. Plicaticalyx Engel (1980: 183)) should perhaps be separated at a generic level (Engel 1980). Since the
molecular data of Hentschel et al. (2007), however, do not provide unambiguous resolution of the lineages
within Clasmatocolea, it should be kept in its current form until the genus is more broadly sampled.

On the basis of molecular evidence, three monotypic genera have been recently reduced to older taxa.
Specifically, Amphilophocolea sciophila Schuster (2001: 98) of the monotypic genus Amphilophocolea
Schuster (2001: 98) has been shown by Engel ef al. (2010: 47) to be conspecific with Heteroscyphus knightii
(Stephani 1908: 129) Grolle (1987: 251), Cyanolophocolea echinella (Gottsche et al. 1847: 703) Schuster
(2001: 102) has been transferred to Heteroscyphus (Engel & He 2010: 155), and Physotheca autoica Engel &
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Gradstein (2003:764) has been transferred to Leptoscyphus (Vanderpoorten et al. 2012: 252). Until
representatives of the genera Bragginsella, Conoscyphus, Evansianthus, Hepatostolonophora,
Leptoscyphopsis, Otoscyphus, Perdusenia, Pigafettoa, Stolonivector and Xenocephalozia are included in
molecular studies, and their relationships to other genera of the Lophocoleaceae are resolved, they should
remain as currently defined.. The generic status of Xenocephalozia is especially problematic. The genus was
initially reduced by Grolle (1966) to Clasmatocolea, with affinities suggested to Clasmatocolea trachyopa
(Hooker & Taylor 1844: 471) Grolle (1960: 73) and Clasmatocolea obvoluta (Hooker & Taylor 1845: 80)
Grolle (1960: 72), taxa recognized by Engel (1980) to comprise Clasmatocolea subg. Lacerifolia Engel
(1980: 50). Characters supporting the relationship of Xenocephalozia navicularis (Stephani 1915: 835)
Schuster (1965: 25) to this subgenus of Clasmatocolea include the slightly armed and strongly adaxially
concave leaves and relatively small underleaves, as also noted by Engel (1980). In Hentschel et al. (2007),
Clasmatocolea trachyopa and Clasmatocolea obvoluta form a well-supported lineage within the
"Chiloscyphus 1" clade. The relationship of this lineage to Xenocephalozia and its status as a genus, however,
cannot be determined without more extensive sampling.

Many taxa that have been referred to Chiloscyphus in the past have not been included in molecular
studies, so their phylogenetic affinities are unknown. None of them have been morphologically aligned with
Chiloscyphus subg. Chiloscyphus, and should be excluded from Chiloscyphus s. str. as herein defined on the
basis of morphology. Taxa included in Chiloscyphus subg. Parachiloscyphus Héssel (2000: 452) and
Chiloscyphus subg. Eurychiloscyphus Hassel (2001: 38) show features in common with Leptoscyphus, where
they were placed by Grolle (1962). Chiloscyphus subg. Septati Engel (2010: 125) is morphologically similar
to Stolonivector and the two species in Chiloscyphus subg. Phaeochiloscyphus Engel & Schuster (1985: 409)
have been previously aligned, respectively, with Leptoscyphus and Heteroscyphus (Hassel de Menéndez
1999).

Recent studies indicate that some elements included in Lophocoleaceae should be removed from the
family. Engel and Schuster (1985) reduced Tetracymbaliella to a subgenus of Heteroscyphus, but in several
molecular studies it is clearly resolved as a genus distinct from Heteroscyphus (e.g., Glenny et al. 2009; Engel
& He, 2010). The genus is placed as sister to Brevianthus in He-Nygrén et al. (2006) and the two genera are
sister to Plagiochilaceae Miill.Frib. et Herzog in Miiller (1956: 877) instead of Lophocoleaceae in the same
study, but sister to Lophocoleaceae in He & Glenny (2010). Brevianthus is monotypic but of the 3-5 species of
Tetracymbaliella, only Tetracymbaliella cymbalifera (Hook.f. et Taylor in Hooker 1846: 151) Grolle (1961:
50) (the type of the genus) has been studied using molecular methods. Although morphologically quite
different from each other, these two genera are tentatively placed in Brevianthaceae, pending additional
studies. The genus Deceptifrons is provisionally placed in Lophocoleaceae pending further studies.

The genus Pseudolophocolea Schuster & Inoue in Schuster & Engel (1982: 71) was originally described
as being closely related to Pedinophyllopsis Schuster & Inoue (1981: 311). The authors even speculated that
the two genera might be regarded as subgenera of a single genus. Although both genera were placed in
Geocalycaceae subfam. Leptoscyphoideae Schuster (1980: 267), an affinity with the plagiochiloid
Pedinophyllum (Lindberg 1874: 366) Lindberg (1875: 504) was also noted. He-Nygrén & Piippo (2003)
showed that Pedinophyllopsis is best placed in Plagiochilaceae, a hypothesis further supported by the
molecular studies of Groth (2005). Based on the morphological similarities of Pseudolophocolea with
Pedinophyllopsis and Pedinophyllum detailed in Schuster & Engel (1982), Pseudolophocolea is also placed in
Plagiochilaceae.

Formal treatment

The format of this note follows Sdderstrom et al. (2012) except that we use the Melbourne International Code
of Nomenclature for algae, fungi, and plants (ICN; McNeill ef al. 2012) instead of the Vienna International
Botanical Code of Nomenclature (ICBN; McNeill ez al. 2006).
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Cryptolophocolea 1..Soderstr., Crand.-Stotl., Stotler et Vana, gen. et stat. nov.

Type:—Cryptolophocolea ciliolata (Nees) L.Soderstr., Crand.-Stotl., Stotler et Vana.

Description:—Plants lophocoleoid in aspect; leaves opposite to subopposite, bifid, often with the ventral lobe larger than
the dorsal; underleaves large, 2- or 4(6)-lobed, connate with the leaves on both sides, often broadly so; androecia on
a leading stem or short lateral branch; antheridial stalks biseriate; gynoecia terminating the main shoot or a long
leafy branch; perianths trigonous, with the mouth 3-lobed and the keels sometimes winged; inner capsule wall
thickenings forming fenestrae.

= Plagiochila sect. V Connatae Lindenb., Monogr. Hep. Gen. Plagiochilae: XXIX, 1844 [1843] (Lindenberg 1843).
Lectotype (Piippo 1985):—Plagiochila ciliolata (Nees) Lindenb. = Lophocolea subgen. Connatae (Lindenb.)
Piippo, Acta Bot. Fenn. 131: 165, 1985 (Piippo 1985) nom. inval. (ICN Art. 41.5, basionym cited erroneously); =
Chiloscyphus subgen. Connati (Lindenb.) J.J.Engel, Novon 9: 22, 1999 (Engel 1999), nom. inval. (ICN Art. 41.5;
basionym cited erroneously); = Chiloscyphus sect. Connati (Lindenb.) J.J.Engel, Fieldiana, Bot., n.s. 48: 133, 2010
(Engel 2010), nom. inval. (ICN Art. 41.5; basionym cited erroneously).

= Chiloscyphus sect. Spiniferi J.J.Engel, Novon 9: 22, 1999 (Engel 1999).

= Chiloscyphus sect. Bicornutae (Spruce) J.J.Engel & R.M.Schust., Nova Hedwigia 39: 409. 1984 [1985] (Engel &
Schuster 1985).

= Chiloscyphus sect. Leucophylli J.J.Engel, Bryologist 94: 312, 1991 (Engel 1991a).

Note:—This genus is based upon the expanded concept of Chiloscyphus subgen. Connati as treated by Engel

(2010). Although we are changing the status of the Engel subgenus to the rank of genus, the name Connatae is
a Latin technical term in use in morphology and cannot be used as a genus name following ICN Art. 20.2
(McNeill et al. 2012). In contrast to Chiloscyphus s. str., which is characterized by undivided to retuse leaves,
gynoecia borne on short, leafless lateral branches, and short inflated perianths with emergent fleshy calyptrae,
Cryptolophocolea possesses bifid leaves, gynoecia that terminate leading shoots and elongate, trigonous
perianths, often with winged keels. In these features it resembles Lophocolea. 1t is morphologically distinct
from Lophocolea, however, in having large underleaves that are connate with the leaves on both sides, and in
developing fenestrate, rather than unbranched, thickenings on the inner capsule wall. We have chosen a new
name for the genus that reflects its morphological similarity to Lophocolea, while recognizing its "hidden"
status as a distinct monophyletic lineage.

Cryptolophocolea ciliolata (Nees) L.Soderstr., Crand.-Stotl., Stotler et Vana, comb. nov.

Basionym:—Jungermannia ciliolata Nees, Enumer. Pl. Javae: 68, 1830 (Nees 1830).

Type:—INDONESIA. Java: in ligno putrido, rara., Blume, ex hb. Lehmann, misit Nees 1832. (syntype S-B25177). =
Plagiochila ciliolata (Nees) Lindenb., Spec. Hepat. (fasc.5): 143. 1843 (Lindenberg 1843). = Lophocolea ciliolata
(Nees) Gottsche, Bot. Zeitung (Berlin) 16, Beil.: 38. 1858 (Gottsche 1858). = Chiloscyphus ciliolatus (Nees)
J.J.Engel & R.M.Schust., Nova Hedwigia 39: 413. 1984 [1985] (Engel & Schuster 1985).

Note:—Other combinations into this genus are being made elsewhere.

Synopsis of the Lophocoleaceae complex

Brevianthaceae J.J.Engel et R.M.Schust., Phytologia 47: 317, 1981 (Engel & Schuster 1981).

Brevianthus J.J.Engel et R.M.Schust., Phytologia 47: 317, 1981 (Engel & Schuster 1981).
Tetracymbaliella Grolle, Nova Hedwigia 3: 48, 1961 (Grolle 1961).

Lophocoleaceae Vanden Berghen, FI. Gén. Belgique, Bryoph. 1 (2): 208, 1956 (Vanden Berghen 1956).
Bragginsella R.M.Schust., Bryologist 100: 363, 1997 (Schuster 1997). Chiloscyphus Corda, Naturalientausch 12:
651, 1829 "Cheilocyphos" (Corda 1829). Clasmatocolea Spruce, Trans. & Proc. Bot. Soc. Edinburgh 15: 440, 1885
(Spruce 1885). Conoscyphus Mitt., Seemann, FI. Vit.. 404, 1871 [1873] (Mitten 1873). Cryptolophocolea
L.Soderstr. et al., gen. nov. Deceptifrons S.W.Arnell ex J.J.Engel et Vana, Mem. New York Bot. Gard. 105: 54,
2012 (Vana & Engel 2012). Evansianthus R.M.Schust. et J.J.Engel, Bryologist 76: 516, 1973 (Schuster & Engel
1973). Hepatostolonophora J.J.Engel et R.M.Schust., J. Hattori Bot. Lab. 46: 91, 1979 (Engel 1979).
Heteroscyphus Schiffn., Osterr. Bot. Z. 60: 171, 1910 (Schiffner 1910). Lamellocolea J.J.Engel, J. Hattori Bot.
Lab. 70: 65, 1991 (Engel 1991b). Leptoscyphopsis R.M.Schust., Phytologia 39: 246, 1978 (Schuster 1978).
Leptoscyphus Mitt., Hooker's J. Bot. Kew Gard. Misc. 3: 358, 1851 (Mitten 1851). Leptophyllopsis R.M.Schust., J.
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Hattori Bot. Lab. 26: 269, 1963 (Schuster 1963). Lophocolea (Dumort.) Dumort., Recueil Observ. Jungerm.: 17,
1835 (Dumortier 1835). Basionym: Jungermannia sect. Lophocolea Dumort., Syll. Jungerm. Europ.: 59, 1831
(Dumortier 1831). Otoscyphus J.J.Engel, Bardat et Thouvenot, Cryptog. Bryol. 33: 280, 2012 (Engel et al. 2012).
Pachyglossa Herzog et Grolle, Rev. Bryol. Lichénol. 27: 150, 1958 [1959] (Herzog & Grolle 1959). Perdusenia
Hissel, Revista Mus. Argent. Ci. Nat., Bernardino Rivadavia Inst. Nac. Invest. Ci. Nat. Bot. 7: 11, 1989 (Héssel de
Menéndez1989). Pigafettoa C.Massal., Nuovo Giorn. Bot. Ital. 17: 237, 1885 (Massalongo 1885). Platycaulis
R.M.Schust., Phytologia 39: 245, 1978 (Schuster 1978). Stolonivector J.J.Engel, J. Hattori Bot. Lab. 69: 80, 1991
(Engel 1991c¢). Xenocephalozia R.M.Schust., Nova Hedwigia 10: 25, 1965 (Schuster 1965).
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