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Abstract: During an intensive ecological and biodiversitye@sh project in the eastern Andes of
central Peru large number of bryophytes were c@ttincluding many species new to Peru and a few
even to science. The present paper describes twspecies of Lejeuneacedeplura ochyrana and
Drepanoleg eunea halinae, which seem to be endemic to the Andes.
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Introduction

The exploration of the liverworts in Peru until tied of last century is well summarized
by Menzel (1984), starting with the collecting aittes of Eduard Friedrich Poeppig as early
as 1829-1830 (Frahm & Eggers 1995) and culminatirtge long South-American collecting
journey of Richard Spruce in the mid-19th centafyyvhich he spent 6 months in Pera. This
resulted in his monumental opus (Spruce 1884, 188Bpwed by Ernst Heinrich Georg Ule
and August Weberbauer. During the last centurylbgroal research in Peru was carried out
by Alexander William Evans, Fortinato Luciano HeaeEberhard and Pirkko Hegewald, and
by the 5-membered Bryotrop Expedition organizedJag-Peter Frahm and Wolfgang Frey
during August-September 1982 (e.g., Frey 1987) arthern Peru focusing on floristics,
zonation and ecology along an elevation transerh f500-3500 m. Japanese researchers
studied south Peruvian cryptogams (Inoue, 1987)Kaindchner and Parolly (1998escribed
the epiphytic bryophyte communities and their $feategies and life forms along the Bryotrop
transect. In the meantime important monographs yaéshed from genera widespread in the
Andes. Then the first guide to the bryophytes afpical America was written by Gradstesin
al. (2001), helping orientation among the numerowdrogical genera. Local illustrated floras
of Brazil (Gradstein & da Costa, 2003) and of calrffrench Guiana (Gradstein & lIkiu-Borges,
2009) were published, with many species occurrisg an Peru but sure the most important
work for the identification of Andean liverwort spes will be the hepatic flora of Columbia
and Ecuador by Gradstein (submitted).

During the present century, Peruvian universitis® @xtended their interest towards
bryophytes. Yasmin Alexandra Opisso Meija and Stef’e Churchill (Universidad San
Marcos, Lima and Bolivian Program of the Missoutéical Garden, USM) published
the first bryophyte records from the Yanachaga-Ghé@mNational Park, including 13 species
new to Peru (Opisso & Churcill, 2008). Bryan Espiad’rieto (also from Universidad San
Marcos, Lima) started to deal with Peruvigrullania (Atwood et al., 2018). Prof. James
G. Graham (Herbario Forestal, Universidad Nacigkgiaria La Molina, Lima, Pera, MOL
and Field Museum, Chicago, F), during his botaniemological and landscape studies
collected large amount of bryophytes in a rematéaically less known area in the Amazonian
outpost of the eastern Andes, in the Cordiller&ied. The specimens were sorted out by
Margaux Fischer (Field Museum). Tamas Pocs (HsargrUniversity, Eger, EGR) started to
identify the liverworts of them. As a result, anjbpaper was published (Grahairal., 2016)
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recording 178 species including 38 new to Perth wliservations on their climatic, edaphic
and microhabitat heterogeneity.

These results suggested further investigation eénattea and a joint project was initiated
called "Bryological investigation of the Centralndgle (Selva Central) Region of Peru”.
The first collecting expedition took place betweehand 27 May 2016, with the support of
the Field Museum, Chicago (F), Herbario Forestdimiina (MOL), Herbario Selva Central
in Oxapampa (HOXA), the Eszterhazy Karoly UniversiEger (EGR) and the Hungarian
Academy of Sciences. There were 6 participants @natham, Lars Sdderstréom, Matt von
Konrat, Carl Rothfels, Juan Larrain and Tamas Rdoduding experts of liverworts, mosses,
ferns and phanerogams. The team visited and cetlentReserva Puyu Sacha (Dept. Junin),
Sho’llet Municipial Reserve of Oxapampa, Cafion Hadramba in the Yanachaga-Chemillén
Nat. Park, Santa Barbara and at Catarata Rio TMesapata (Dept. Pasco). The collection
resulted in approximately 1200 bryophyte specimand 373 ferns and fern allies, most
collected in duplicates enough to be distributetvben Field Museum, HOXA and the herba-
ria of the collector or identifier.

In 2017 a similar expedition was organized by Ja@eGraham, from 20 July to 5 August
(Pb6cs 2017), parallel to a course to train Peruwbayologists, during 20-25 July. The
participants of the expedition included James @h@m, Margaux Fischer, Judit Havasi and
Tamas Pocs. The locations visited were La Florigi@$t Reserves in Distr. Chontabamba near
Oxapampa (together with the course), Santuario dwatiPampa Hermosa (Prov. Chancha-
mayo, distr. San Ramon) where much time was spgentimestone area around Huapapo Cave
NW of Palcamayo, and finally the dry puna at thgkno near Condorcocha and San Piedro
de Casas, Dept. Junin, prov. Tama.

Methods

From the rich material collected by J.G. Graham laythe two expeditions, liverworts are being idléed

by T. Pocs (EGR) except for members of geRlagiochila, which will be determined by Margaux Fischer (F).
The collected specimens will be deposited HerbBRdrestal (MOL), Univ. Nacional Agraria La Molinajra
Perq, in the Herbarium of Eszterhazy Universitye¢dungary (EGR) and in the Herbarium of Field ks,
Chicago (F). The ecological and phytogeographivaluation of all taxa is carried out by J. G. Grah@OL
and F). A great part of Lejeuneaceae and Lepideamare already identified by the author, of wiaidbw turned
out to be new to science. Two of these new taxaleseribed below to the honor of prof. Ryszard @atand of
Prof. Halina Bednarek-Ochyra.

Results

Colura ochyrana Pocs,sp. nov.(sect.Colura) Figs-10

DIAGNOSIS: Unique among members of sect. Colura by its very large, conical sac and by its long, papillose
perianth horns. The conical sac reminds of some members of sect. Harmophyllum, but the five horns of perianth
and the 2 triangular basal median cells of valve indicate its proper placement in sect. Colura.

TYPE: PERU, Junin, Prov. Chanchamayo, Distr. Samd®a Bosque de Puyu Sacha, bosque montano con
Weinmannia, Podocarpus, Ceroxylum, Cinchona, Cecropia, Saraouya, Lauraceae y Myrtaceae, sendero a la
cascada. 11°05'40"S; 75°25'34"W. Alt. 2190-220@obre hojas. Coll. T. P6cs & M. von Konrat No. 168U,

Juan Larrain No. 39741/AA, accompanied by 38 o#dmaphyllous liverwort species (Holotype HOXA, Ispy
EGR, F).

DESCRIPTION: Plants medium-sized, pale green, epiphyllous, forminggtiar colonies of-2Z mm, shoots-2

3 mm long, stems 3G0 um thick. Leaveserect, £1.5 mm long, lobe 160240 um wide with auriculate base.
Lobe cells irregular or isodiametric 5- or 6-gori-40 um diameter with evenly thin walls. Lobule lanceelat
prolonged in a cone-shaped, long, acute sac, oauy@ys-1/2 length of the leaf and usually ending in twogtial
cells. Both the lobe and lobule cells are mamillogsethe outer surface, each cell bulging into aibpheric
mamilla (visible only in wet state). Valve (Fig. 99x62um, with 13-14 hyaline marginal and with 10 median
cells, of which the two basal are triangular in mhdJnderleavesasymmetric, widely V-shaped, the lobes
spreading from the stem at an angle of 60-80°. @rke underleaf lobes about 200, the other oneubélong,
2-3 cells wide in the lower half, 1 cell wide in thpper half, usually ending in an ovate, roundedt B#izoids
colorless, unicellular, with coral-like branchiRerichaetial leaves obtuse, with crenulate dpesianth urn-
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shaped, 100@120um long and 336420 um wide, without the 5 acute horns. Beak not emeygame cell high,
formed by somewhat elongated cells (Fig. 7). Péniaells quadrate, 2@5 um large, mamillose similarly to the
lobe and lobule cells, but cells at the tip of loamd around the beak more bulging than the Aesiroecia and
vegetative reproduction unknown.

ETYMOLOGY: the new species is hamed in the hond?raff. Ryszard Ochyra, the author’s friend sinceydérs
and expert of the mosses of Eurasia, Africa andtitgantarctic and Antarctic regions.

RANGE: PERU. Known only from the type locality (Figl).

Figs 1-8: Colura ochyrana Pécs, sp. novl-2 — leaves, ventral view. Scale bar 20@®. 3 — Perianth. Scale bar
100um. 4 — Apex of sac. Scale bar 50n. 5 — Apex of perianth horn. Scale bar pf. 6 — Cells of perianth wall.

Scale bar 2um. 7 — Perianth mout with immersewd beak. Scale bap®58 — Habit of a shoot with perianth.
Scale bar 20Qm.
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Figs 9-10: Colura ochyrana Pdcs, sp. no® — Underleaf and rhizoids. Scale bari28. 10— Valve. Scale bar 25
pum. 11-14: Drepanolejeunea halinae Pécs, sp. nov1 - Dorsal view of leaves, with their shoulder covgrthe
stem. Scale bar 1Qdm. 12— Lobule, ventral view. Scale bar ph. 13-14: Underleaves. Scale bar|28.
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Drepanolgeunea halinae Pocs,sp. nov (subgenDrepanol gjeunea) Figs. 11-20

DIAGNOSIS: By its strongly papillose leaves withauriculate and spinose shoulder, which overlapghemor-

sal side of the stem and by the two parallel lolbed#gh with a narrow slit in which the hyaline gipis situated,
this species seems quite isolated among Neotropicadanolejeunea species. It can be classified in the sect.
Auritae R.M. Schust., where it resembles the AndBanutervoensis (Loitl.) Grolle (= D. navicularis Steph.) in
the lobule teeth but differs clearly in having 1tegide underleaf lobes. In its lobule teeth andflpapillosity
the species also resemblEsepanolegeunea submuricata R.M.Schust. ex L.Sdderstr. et A.Hagborg (sect.
Anoplanthae R.M. Schust.) from Dominica but clearly differsiinche latter by the strongly dentate lobe margin
and by the lack of the two big basal ocelli in &/ rtypical for this section.

TYPE: PERU, Ucayali, Prov. Coronel Portillo, Difaria, Alturas del cerro Ariapo, Reserva Comundien,
Cabecera de la cuenca (oeste) del Rio Ariapo, rtftugel Rio Ucayali. 9° 28' 29" S; 74° 35' 04" \Allt. 2000-
2050 m. Bosque enano, con abundante luz solare@mcsuelo en campo abierto. Coll. J.G. GrahamoX67
p.p., in cushion oByzygiella rubricaulis (Nees) Steph. anBazzania roraimensis (Steph.) Fulford (Holotype F,
Isotypes MOL and EGR, in form of microslide).
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Figs 15-20: Drepanolejeunea halinae P6cs, sp. no5- Habit, ventral view. Scale bar 1Q0n. 16— Leaf, dorsal

view. Scale bar 5@m. 17 — Dorsal lobe margin. Scale bar afh. 18 — Dorsal leaf papillae. Scale bar ffn.
19— Lobe apex. Scale bar 2n. 20— Median lobe cells. Scale bar gfn.

DESCRIPTION: Plants very small, yellowish brown in dry state, creepinga cushion of other bryophytes.
Shoots 68 mm long and 0-4.7 mm wide, stems with hyalodermis.-80 um thick, irregularly branchedleaves
spreading at an angle of -4D° to the stem, about 5Q0n long, lobe 206250 um wide with dentate margin,
falcate, acute apex ending in a row e82Zells. Antical lobe base auriculate and spindsesally overlapping the
stem. Lobe cells isodiametric or slightly elong&@:30 um in diameter, cell walls with concave trigones and
intermediate thickenings. Each cell of the lobe #mal keel is tipped dorsally by one large papizelli on
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the herbarium specimens could not be observed. leabtate, prolonged in a wide angle to the verdaral in

a very sharp angle to the dorsal lobe margin. Theréwo equally long lobule teeth with a narroivielbetween,
holding the hyaline papilla. The ventral lobulels@re smooth, without papilla&nderleaves90-100 um long,
U-shaped with a base as wide as the stem, compdé€ed 0 large and a few smaller, median cells. The almos
parallel, forward directed underleaf lobes conefsé-8 cells in one row except at their baG@ametoecianot
known. Vegetative reproduction by branch propagules

ETYMOLOGY: This peculiaiDrepanolejeunea species is named in the honor of Prof. Halina Begla®chyra,
renowned monographer of rhacomitrioid mosses aili@dkryophyte illustrator.

RANGE: PERU. Known only from the type locality. $eems to be a characteristic species of mossy elfin
woodlands.

Fig 21: Peru, type locality o€olura ochyrana Pécs.

Discussion

The genuLColura is represented by fewer species in the New Wodpli¢s than in other
continents: some 15 species in America, 20 in Afand more than 40 in Asia, Australasia and
the Pacific (Jovet-Ast 1953, 1954, Pocs 1996, @r&llzhu 2002). Therefore it has a great
significance that a new species of the genus wasdfan Perd. The new species seems to be
identical to the plant illustrated in the "Guidethe Brophytes of Tropical America" (Gradstein
et al. 2001: 177, Fig. A-E; figures also published in Gradstein & da Costa 2003) under
the nameC. tortifolia (Nees & Mont.) Steph., originally described fronefch Guiana (Jovet-
Ast 1953, Gradstein & llkiu-Borges 2009) and widesul in tropical America in lowland
rainforest areas. The latter species sharply difiemm C. ochyrana by having 3 short perianth
wings instead of 5 horns and a valve with 1-2 salbgate median basal cells (not triangular),
and belongs irColura sect.Harmophyllum. Although the origin of the plant illustrated by
Gradsteinet al. (2001) was not indicated, it suggest t@Babchyrana is more widespread in
the Neotropics and that further records of the species may be hidden in herbaria under
the nameC. tortifolia. A revision of the neotropical collections@©ftortifoliais recommended.
Possibly,C. ochyrana is restricted to the montane forest belt.
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The tiny Drepanoleeuna species are common in montane habitats of the djgos and
usually occur on different substrates, as barkagiag wood and on living leaves, on rocks or
on peaty soil. Obviously the Andes are one of tdeiersity center with at least 35 species
(Bischler 1964, 1968, 1968a, Schuster 1996). Algfmoseveral attempts were made to produce
an infrageneric classification for the genus (Hgrz@930, Bischler 1964, Grolle, 1976,
Schuster, 1996, Grollet al. 2000), this subject remains problematic untilcan be
unequivocally established which characters areltseesfi homoplasy. Leaf and lobule shape,
dentition, underleaf and perianth characters arenany cases randomly distributed, not
forming parallel groups. Only future molecular istigation can clarify the real infrageneric
relationships irDrepanol g eunea.
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