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Abstract: UWE SCHWARZ, ALFONS SCHAFER-VERWIMP, JAMES R. SHEVOCK (2026): On Asian NeolepidoziaFrahmia
49:1-497.

This article provides an overview of the majority of knoMeolepidozigaxa in Asia. We identified 54 different taxa (43
species, 10 varieties and 1 forBP species and 8 varieties are newly described. Eight species previously belonging to
Lepidoziawere transferred tdleolepidoziaAll of these taxa are included in an illustrated key and are described and
depicted Neolepidozia wallichianawhich was thought to be a common and widespread Asian species, turned out to be
very rare and most likely endemic Nepal.Neolepidozia longitudinalisvas reassigned tbepidozia Records oiN.
capilligeraandN. heterotextan Asia are erroneous and have been excluded.

1. Introduction

A considerable number dfepidoziacollections from the Philippines by the first and third author triggered a closer
investigation of the group that is meanwhile treateNeslepidozialn comparison thepidozia, the cortical cells of the
stem are markedly enlargedNeolepidozia

Initially we recognized at least 6 different forms from the Philippines. The identification attempts turned out to be quite
challenging. Most of the specimens from the Philippines were identifisddwaallichianathat contradicted with our own
observation. The available literatul@el. ROSARIO[1975], ENGEL & MERRILL [2004], HATTORI & MIzZUTANI [1958],
JOVET-AST[1947], KITAGAWA [1973], MIZUTANI [1968, 1974, 1976 R1PP0O[1984], STEPHANI[1906-1909, 19171924,

1985]) was unfortunately misleading. Articles with the description of new sp€tiasi¢ & GAO [1984], HERzOG[1921,

1931, 1950]KITAGAWA [1978]) couldnot contribute to the clarification of the situation.

The initial goal was a study of the geridsolepidozigrom the Philippines. We soon realized that an extension to Asia

was required to get a better understanding of the group. We therefore extended the study area from Sri Lanka in the West,
Japan in the North and the Solomon Islands in the East. New Caledasintentionally excluded. Further specimen of

the second author and in particular the collections fd@nG and Lrevealed a much higher diversity than initially
expected. It became obvious that thse of the quite uniform stem leaves led to a misinterpretation of the different forms.
Branch leaf characters show a much higher diversity. We consider them as the moshag@fological characteo

distinguish different species.

Taking more tha®800pictures ofl 78 specimens and the creation of numerous comparison sheets proved to be essential
to visualizeand understand the differences between the different forms. We finally distirgudifferent taxa(43
species, 10 varieties, 1 formAll these taxa are included into an illustrated key, described and depicted.

The observed diversity let us assume that there might be further, hitherto undescribed species in the region. It would be
advisable to study the collections in CANB,H, MO, MU, NICH and NY in particular. It will not just improve our
understanding of the group but also contribute to a better picture about their distribution.

1 PublishedFebruary 24, 2026

FraHmia 49 (202) ISSN21994897



2 UWE SCHWARZ, ALFONS SCHAFER-VERWIMP & JAMES R. SHEVOCK

Due to time and resource constrains, as well as the age of the specimens we omitted the genetical analysis of the taxa.
Nevertheless, it would be highly recommendable to investigate if the morphological diversity can be supported by
genetical studies.

Specimens of the second author will be deposited in the Haussknecht Herbarium (JE).
2. Historical remarks

The first records oNeolepidoziain Asia dates back to 1845 wh&DTTSCHE LINDENBERG & NEES describedL.
wallichiana It is surprising that this species was described from Nepal, an areaMdwepidozias rather rare. The

genus is much more frequent in South East Asia. At least related species could have been found during this period. It was
SANDE LACOSTE(1856) whodescribed_epidoziawallichianavar. gracilis from Java, the first taxon from tropical South

East Asia.

Several decades passed befBoeiIFFNER (1893) published.. mamillosa The plant was first discovered in 1875 by
Naumann in a mangrove forest in New Guin8aHIFFNER (1900) further introduced. massartianaand its varlaxa
from Java but dichot provide a proper description. A valid description was provided nine years |eBeEPyANI (1909).

STEPHANI already describel. variifolia in GEHEEB (1898) from Blitoeng (Pulau Belitung), an island east to Sumatra. It

was the first species with asymmetric branch leagespPHANIS t atFed i A& ramul i na dense i mb
inaequalibus porrectis, dorsali longiobe i ndi cating a clear distinction to th
leaves.

The majority of theNeolepidozisspecies from the region date back to 1909 wiEEPHANI (19061909) describedl.
cuneifolia (New Guinea)L. ophiria (Malacca),L. papulosa(Sumatra),L. planifolia (Japan) and.. tenera(Java) in
Volume 3 of Species Hepaticarum. In Volume 6 of Species Hepatic&teEPHANI [19171924), he added.. augustana
(New Guinea)L. expansdPhilippines) and.. paucidengJava). The rather short descriptions focusing on stem leaves
did notallow the identification of the species, even when consuirpPHANI's Icones Hepaticarufi985).

HERzoGdescribed 4 additional taxa between 1921 and 1950. Thesd.wgtamulafrom Ceylon HERzOG[192]]), L.

bilobafrom the PhilippinesHERzOG[1931]), L. longitudinalisandL. wallichianavar.remotifoliafrom Borneo HERZOG
[195(0). Unfortunately HERzOGhad only a limited access to the species in this group as evidencedNgollepidozia
specimens from JE. They dimbt allow a closer investigation.

Only two additional species have been described from the rdgiparvulafrom Thailand byKITAGAWA (1978) and..
hainanensigrom Hainan Island b HANG in CHANG & GAO (1984).

L. capilligeradoesnotoccur in the region. According ENGEL & MERRILL (2004) it is endemic to Tasmania. Specimens
labelled ad.. capilligerain JE likely represent an undescribleebidoziaspecies that does not belongNeolepidozia
The respective records (BROLLE & PiIPPO (1984) have to be omitted.

HURLIMANN (1983) mentions a specimen in G identifiedS1¥PHANI asLepidozia theriotii(= N. heterotextafrom the
northern Maluku Islands. He further mentioned MatMEIJER revised it ad.. cf. massartianaHe also stated that
massartianadoes nobccur in New Caledonia arld heterotextaloes nobccur outside of New Caledonia and the New
Hebrides.

Until the beginning of our studies the following 17 species had been described from the area under investigation:

1. L.augustangNew Guinea) 10. L. papulosgSumatra)
2. L. biloba(Philippines) 11. L. parvula(Thailand)
3. L. cuneifolia(Papua New Guinea) 12. L. paucidengJava)
4. L. expansdPhilippines) 13. L. planifolia (Japan)
5. L. hainanent (China) 14. L. plumula(Sri Lankg
6. L. longitudinalis(Borneo) 15. L. tenera(Java)
7. L. mamillosa(New Guinea) 16. L. variifolia (Borneo)
8. L. massartiandAmboina) 17. L. wallichiana(Nepal)
L. massartianavar. laxa (Amboina) L. wallichianavar. gracilis (Java)
9. L. ophiria(Malay Peninsul L. wallichianavar.remotifolia(Borneo)

HATTORI & MIzUTANI (1958) started a period of synonymisations. They considerptanifolia to be conspecific with
L. wallichiana KiTaAGAWA (1973) provided a most valuable contribution to the understandiNga&pidozian Asia.
He indicated that. papulosais by far more common in the region than wallichiana which also fits with our
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observations. Based on the study of selected types he provided an insight of the varibiligpolosaand its relatives,
finally puttingL. paucidensas a synonym th. papulosaandL. expansandL. teneraas a synonym th. massartiana

AlthoughINOUE (1979) treated.. cuneifoliaas a synonym df. wallichiana,other authors likENGEL & MERRILL (2004)
did notfollow his opinion.

PiiPPO (1984) considerel. augustando be conspecific with. wallichiana,andMITzuUTANI & CHANG (1986) assigned
L. hainanensigo the same species. The notedvofzuTANI on the type specimen &f plumula(JE 04009241) also
indicate that he considers it to be conspecific Witkvallichiana

ENGEL & MERRILL (2004) synonymized. expansal. teneraandL. variifolia with L. wallichiana They nevertheless
stated that fiOur exper i e ilovallichiahatinticatespttatcai nomeber ©f didtiect texa are n e d
probably involved, rather than a single widely distributed, polymorphice c,ia gngdingfihat was corroborated by our
investigation.

BAPNA & KACHROO (2000) consideredl. parvulato by conspecific with.. robusta but this was rejected HIYAGBORG
& SODERSTROM(2023) L. robustadoesnotdevelop the typical enlarged cortical cells of the stem ulikgrvula

The following species were considemgdrth recognizinglespite differences of opinion among authors:

=

L. biloba (Philippines)
2. L. cuneifolia(Papua New Guinea)
1 L. massartiangAmboina)i treated as a separate specieKlmpGawa (1973), probable synonym af
cuneifoliafide ENGEL & MERRILL (2004)
1 L. expansdPhilippines)i KITAGAWA (1973), synonym of.. wallichianafide ENGEL & MERRILL
(2004)
1 L. tenera(Java)i KITAGAWA (1973), synonym ok. wallichianafide ENGEL & MERRILL (2004)
1 L. massartianavar.laxa (Amboina)

L. longitudinalis(Borneo)

L. mamillosa(New Guinea)

L. ophiria (Malay Peninsula)

L. papulosaSumatra)

1 L. paucidengJava)i KITAGAWA (1973)

L. parvula(Thailand)

L. wallichiana(Nepal)

L. augustangdNew Guinea) PIIPPO (1984)

. hainanensigChina)i MITZUTANI & CHANG (1986)

. planifolia (Japan) HATTORI & MIZUTANI (1958)

. plumula(Sri Lanka)i according to the notes dITzuTANI on specimen JE 04009241

. variifolia (Borneo)i ENGEL & MERRILL (2004)

. wallichianavar. gracilis (Java)

. wallichianavar. remotifolia (Borneo)

ook w

© N
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Most of the specimens from the region that are kept in JE were identifieccaseifoliaor L. wallichianaby GROLLE

or MizuTANI. It also reflects that most East and South East Asian specimens were identifiadbishianaas the result

of the synonymizations. This also applies to the specimens of the authors prior to this study. The staltamertvak
(1973) thatlL. wallichianais rather rare and. papulosathe more common species in the region was not considered in
later studies.

Tablel shows the current distribution of thieolepidoziaspecies in South, East and South East Asia. New records have
been identified adleolepidozia wallichianae.g. for Cambodia and Vietnam. One of the reasons is the lack of a usable
identificationkeysand the statements by previous authorskhatallichianais the most common and widely distributed
species. Based on our observations we consider most of these records to be doubtful.
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Cambodiai BAKALIN et al. (2023) Papua New Guinea GROLLE & PiIPPo (1984)

I wallichiana 1 capilligera(specimen in JE only containLapdiozia
Chinai MizuTaNI & CHANG (1986),ZHu (2006) species)

1 wallichiana(inclusiveLepdiozia hainanensis 1 mamillosa

1 massartiangbased on the synonymizédtenerg
1 wallichiana(inclusivelL. augustana, L. cuneifolja

Philippinesi TAN & ENGEL (1986)

India i MAJUMDAR & SINGH (2015)
1  wallichiana
Indonesiai SODERSTROM et al. (2010),GROLLE & PurPpPo (1984),

STEPHANI (1909) T biloba . . .
) 1 massartianginclusiveL. expansa
1 massartiana 1 ophiria
1  massartianavar. laxa 9 papulosa
1 papulosainclusivel. paucidens ¢ wallichiana
1 tenera ) . i
1 wallichiana Singaporei JUSLEN et. al. (2001)
1 wallichianavar. gracilis 1 mamillosa

Japani FURUKI & MizUTANI (2004),HATTORI & MizuTani (1958) I wallichiana

§  mamillosa Solomon Islandsi GROLLE & Piippo (1984)

1 wallichiana(inclusiveL. planifolia) 1 wallichiana(inclusiveL. cuneifolig

Malaysiai LEE et al. (2022)NADHIFAH et al. inELus et al. (2024), Sri Lanka i LONG& RUBASINGHE (2014)

ENGEL & MERRILL (2004),HERZOG (1950) 9 plumula

1 cune.ifoli.a . Thailand i LAl et al. (2008)

1 Iongltlﬁdlnalls 1 papulosa

% ?Sh?;aosa 1 parvula

1 wallichiana (inclusiveL. variifolia) Vietham i BAKALIN & VAN SINH (2016),SHu et al. (2017)
1 wallichianavar.remotifolia 91 wallichiana

Nepali STEPHANI(1909)
1 wallichiana

Table 1: Distribution ofNeolepdiozisspecies in East, South, and South East Asia as mentioned in the respective literature

3. Remarks on selected characters

Habitus and branching:

Neolepidozisspecies can reach a length from 1 to 4 cm. It is not alw
possible to determine the exact length since older parts are often dec*
The plants are regularly to irregularly, densely to weaklgrlrarely 2
pinnate. Ordinarily leafed branches are eitdensely Fig. 1 A) or
remotely Fig. 1 C) attached and ofFrullania-type. There are &2
occasionally branches originating ventiratercalar that will develop into 2
new stemsN. lungaensign particular develops almost only this type ¢
branching(Fig. 1 D). It seems that plants growing on soil show tl
tendency to develop ventradtercalar branches compared to tho
growing on humus, bark or rotten wood. Female inflorescences or 1
branches are of ventraitercalar origin. No other type of branching we
observed in the specimens studied.

The general appearance greatly differs amongst the spicikatrinae
andN. richardsii (Fig. 2 A) as two extreme fornthathave &Kurzia-like
appearance. TheFrullania-type of branching identifies them a
Neolepidozia There are all transitions between a bit more diverg, g
leaves, like irN. massartiangFig. 2 B) to completely flattened plants a

in N. dinagatensigFig. 2 C).

Fig. 1: General Habitus, A N. beckeriB1 N.
papulosaCi N. philippinensisDi N. lungaensis
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Stem

The development of a
layer of enlarged
cortical stem cells is
very characteristic for
the genusNeolepidozia

Even thoughLepidozia
longitudinalis also

develops a layer of
enlarged cellsRlate130

D) we donot treat this

species ableolepidozia

The branch lefa
characters greatlgiffer

from the other
Neolepidozisspecies.

.

Fig. 4: Dorsal stem corte A i N. cuneifolia var. luxuriang B i N.

) . . morobensis
Fig. 3: Stem cross section, AN. cameronensiB i N.
hamiguitanensisCi N. solomonensji© i N. mamillosa The cortical layettypically consists of 12 cells, e.g. N.
(magpnification differsfor the species) hamiguitanensigFig. 3 B). Small forms only develop a layer

of 7 cells, like inN. cameronensigFig. 3 A), whereaghe
cortex can consist of up tatkells like inN. solomoneris (Fig. 3 C). There are likewise differences in the number of
medullary cells. They reach from Fig. 3 A), to typically 30i 40 (Fig. 3 B), up to 70 Fig. 3 C), even reaching up to 90
in N. richardsii. As the number of cells coincide with the plant size, waatdreat them as a diagnostic character.

The only exception itN. mamillosa(Fig. 3 D). Whereas otheNeolepidoziaspecies develop a plain stem cortbl,
mamillosahas bulging cortical cells. The character might be hetpfdistinguish sterile material.

Stem cells in dorsal view are usually square to shortly rectangular, as K.g.uneifoliavar. luxurians(Fig. 4 A) but
can also become elongated polygonal to almost linddr morobensigFig. 4 B). To use this character for distinguishing
species was unfortunately not successial®me plants develop short to elongated polygonal oelthe same stem.

Rhizoids

If rhizoids arepresentthey are developed in the upper part on the dorsal side of the stem Figv&s They are smooth

and donot show any inner structur&he originating cells are not altered when the rhizoids start to develop. Once they
become numerous the cells become smaller, very likely because of secondary divisions. dasthebey markedly

differ from the normal underleaf disc cells. For quite a number of specidslwetobserve rhizoids. If they are lacking

or not yet developdis hard todetermine
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Fig. 6: Rhizoids AT N.papulosaBi N.sarawakensigar.grandistipula Fig. 5: Flagelliform branchesA i N. hamiguitanensisB i N.
morobensis

Branches

Neolepidoziaspecies develop two general types of branches, normally leaved branches and flagelliform branches.
Normally leaved branches sometime turn into flagelliform &fts 5). They are up to 6 mm long whereas flagelliform
branches can reach a length of up to 10 mm. Branches can be approximate or rather distant. They spread at an angle of
45°-90° (Fig. 1, Fig. 2). Flagelliform branches usually dwtappear in big quantity. They are sometimearlylacking.

Fig. 7: Ventral branch base: AN. hamiguitanensjBi N. panayens Fig. 8: Stem leaf at branch baski N.dinagatensisBi N.schaefei
verwimpii

The first branch underleaf is developed at the ventral base of branch dbeestem(Fig. 7). It correspondso the size
of the normal underleaves but consists of only one, leben if the underleaves are 3 lobes wide.

Due to theFrullania-type of branching, there is only half of a stem leaf developedthebranch base. It is bilobate in

most of thecaseskig. 8 B) and correspondsith the characters of the normally developed stem le&veare cases, like

in N. dinagatensi¢Fig. 8 A), the reduced stem leaf is lanceolate. Lanceolate half stem leaves are usually developed if the
normal stenfeaf consistf only 3 lobes.

Stem and branch leaves:

There is a high diversity of leaf characterdieolepidoziaStem leaves have a different shape and cell pattern compared
to the respective branch leaviss not possible to infeto thebranch leaf shape from the stem leaves. Even though stem
leavesfrom different specielok quitesimilar, branch leavecan markedly differKig. 9). It was very likelyone of the
mainreasos why different specieRavenot beenrecognizedn the past.
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Both, stem and branch leaves are highly divgFsg. 12). Most of the
stem leaves have 4 lobes. Small plants only develop&estemleaves,
like N. kasudsuranensi@ig. 12 H), N. cameronensigFig. 12 P), N.
philippinensis(Fig. 12 Q), andN. yorongii((Fig. 12 T). In particular the
latter two species have very fragile leaves, where lobe charaataretc
be observedLess fragile stem leaves can be founth N. arauluensis
(Fig. 12 A) andN. schuster{Fig. 12 R). Large species, a$. cuneifolia
var. luxurians(Fig. 12 W) can develop 5, in rare cases even 6 lezes.

Lobes of the stem leasare usually 2 cells, occasionally up to 4 cells
wide at the base. Wider lobe bases often coincide with the tendency to
secondary cell divisions, e.g. M. cuneifoliavar. luxurians(Fig. 12 C),

N. lungaents (Fig. 12 J), N. mamillosa(Fig. 12 K), N. cuneifoliavar.
luxurians (Fig. 12 W), or N. solomonensigFig. 12 Y). Due to the
secondary divisions, the cell pattern becomes somehow irregular.

The division of the stem leaves can reach from 1/3, &k jpanayensis
Fig. 9: Stem (top) and branch leaves (bottow) N.  (Fig. 12 O) up to 4/5 inN. katrinae(Fig. 12L). The latter ondooks like
?rig“ﬁfiz;i;r':‘a}’f?épgm’gi' 'ﬁ’:ggr“ens's a Kurzia species buthte lack of aMicrolepidoziatype of branching
g 9 identifiesit as a member deolepidozia Species with very
deeply divided branch leaves often develop rather long lobe
3 cells.

In some cases, one can also find asymmetric stem leaves,
‘ “agy, _ partially with falcate leblobes. These are often obliquely
MT , LiaAD L attached to the stem and the lobes bent down ventrally.

Stem leaves from the sampkant can be very different, e.g. in
Neolepidozia cuneifoligar. luxurians(Fig. 10). This makes it
difficult to come to a correct judgment. As with any other
character we tried to use only the stable characteristitteein
key and cover most of the variation.

Branch leaves are likewise variable as the stem le&ig<Q).
Remarkable is a group of species with highly asymmetric
branch leaves, e.f)\. cuneifolia var. luxuriangFig. 13 C), N.
hamiguitanensigFig. 13H), N. kasudsuranensig-ig. 13J), N.
solomonensi¢Fig. 13 a), andN. Neolepidozia cuneifoliaar.
luxurians(Fig. 13 b). The base of the Iédbes is rather broad in these cases and can reach up to 5 cells. Leaf lobes are
usually 2 cells wide at the base for species with symmetric leaves. The symmetry of branch leaves can differ even at the
same plantKig. 11). Branch leaves in the middle of a branch usually show the typical asymmetric shape, whereas branch
leavesat the branch base become more symmetric. Branch leaves of species
with symmetric leaves only show differences in size.

Fig. 10: Variation of stem leaves iN. cuneifoliavar. luxurians

Secondary cell divisions are sometimes even more developedntistem
leaves, e.gN. cuneifolia var. luxuriangFig. 13 C). Additional horizontal and
vertical divisions lead to a rather irregular cell pattern.

Leaf cells in the basal row are often enlarged. Species with predominately
isodiametric, median leaf disc cells can have elongated polygonal cells at the
base. Earlier works did not always distinguish this fact and might lead to a
different determination.

Fig. 11 Variation of stem leaf symmetry\. Frag|l|ty, lobe length and width, cell shape and size, discus hight, or margin
variifolia (from SCHAFER-VERWIMP 18816a) areolation can vary as in stem leaves.

We found branch leaf symmetry particularly helpful to distinguish the major
groups inNeolepidoziaAs branch leaf characters are often neglected in older descriptions it is hardly possible to assign
older species to the ones, we describe. A restudy of the respective specimen is necessary.
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Fig. 12: Selected stem leave& i N.arauluensisB i N.beckerj Ci N.cuneifoliavar.luxurians D i N.dinagatensisEi N.dulitensis Fi
N. hamiguitanensisG i N.kaindiensisH i N.kasudsuranensi$i N. massartianaJi N.lungaensisK i N.mamillosaL i N.katrinag M i
N. schaefeiverwimpii N7 N. novoguineensj©O i N.panayensisPi N.cameronensigQi N. philippinensisRi N.schusteriSi N.
sarawakensisar.grandistipula T N.yorongii, Ui N.papulosaV i N.richardsii, Wi N.cuneifoliavar.luxurians X i N.shevockiiY i N.
solomonensigsame scale for all leaves
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Fig. 13: Selected branch leaves i N. arauluensisB i N.beckerj Ci N.cuneifolia var. luxuriansD i N. dinagatensisEi N.
ingekarolag Fi N.dulitensis Gi N.cameronensiH i N. hamiguitanensid i N. kaindiensisJi N.kasudsuranensi& i N.katrinag L i
N. massartianaM i N. novoguineensjN i N. panayensisOi N.lungaensisPi N.schaefeiverwimpii Q1 N.mamillosa Ri N. ophiria,
Si N.papulosaTi N.philippinensisU i N.sarawakensigar.grandistipula V i N. schusteriW i N.richardsii, X i N. papulosavar.
plumulg Y i N.shevockiiZ i N.yorongii, ai N.solomonensidi N.cuneifoliavar. luxurians(same scale for all leavies

Franmia 49 (20) ISSN21994897
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Papillosity of leaf cells:

Almost all species show some degree of lealf papillosity (Fig. 14).
Papillae can be found on stem and branch leaves, male and female t
but rarely on underleavel.present they are developed on the dorsal s
of the branch and stem leaves. The ventral side is less papillose or pa
lacking completelyPapillae are often only weakly raised of thwticleand
best seein oblique light.

In some cases,
like in N. nove A
guineasis (Fig.

14 B) they are
very prominent.
The are sparsely
spread and of a
semi spherical
shape on the
branch leaf lobes.
More often they
are quite dense
and round at the Fig. 14: Leaf cell papillosity: Ai N. beckeriB 1
leaf lobes and N.novoguineesis Ci N yorongii Di N. ophiric
become striate at

the leaf disc cellsKig. 14 A, C, D).

- The papillosity differs from leaf to leaf, even from the same
Fig. 15: Selected branch underleavesi A.richardsii, Bi N.  branch or stem. A proper judgement is only possiblelarger

variifolia var. kairuruensis Ci N panayensisDi N. papulosa  number of leaves is observed.
E T N. beckerisame scale for all underleayes

Branch underleaves:

Branch underleaves are usuallyo? 3-lobate. Even though they
can differ in shape and size there is ldsgersity Fig. 15)
compared the brandnd stem leaves. They are rarely almost as
big as the branch leaves adNnshaefewerwimpii(Fig. 15A),
develop a high discus as M beckeri(Fig. 15 E) or are very
much reduced as iN. panayensigFig. 15 C). In these cases,
they are of diagnostical importance. In most of the species they
are as wide as the stem,t@ 3-lobate and often with elongated
basal cellsN. papulosgFig. 15D) is a typical example for this.
The overlapping of branch underleaves is sometimes important.
They can overlap by up to 1/2 of their length aslirvariifolia

var. kairuruensis(Fig. 15 B). In general, they are remotely or
approximately attache&tem underleaves look similar and are
usually 4lobate. Stem and branch underleaves usually develop
a slime papilla at the end of their lobes but often decayed. A
truncated end of an underleaf lobe is a good indication for the
former existence a slime pépi

The cuticle is smooth in most of the cases. The only species
where we found papillae on the underleaves\ararauluensis,

N. morobensis, N. palawanensis, Nchardsii, and N.
solomonensis

Stem underleaves:

Fig. 16: Selected stem underleavesi Al. papulosaBi N.

sarawakensisar. grandistipula Ci N. winteri Di N. Stem underleaves are usuallylobate. Small forms only
solomonensisET N. schaeferverwimpii Fi N. mamillosaGi  develop 3 lobes. Similarly to branch and stem leaves they often
N. teneraHi N. variifolia var. kairuruensis(same scale for all

underleaves
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differ in shape and size from the branch underleaves. Stem underleaves have a wide (FgatiGnbut they arenly
useful to distinguish species in a limited number of cases.

Sometimes they develop hooked lobes, likBlirtuneifolia var. luxurians, N. lembangensis sbhaeferverwimpii(Fig.

16 E), N. shevockii, N. schusteri, N. streimannii, N. variifeta. kairuruensisandN. winteri(Fig. 16 C). But they differ

along the stem, hooked and nemaoked lobes can be observed at the same stem. The height of the underleaf disc is
sometimes helpful, e.g. to distinguih papulosa(Fig. 16 A) andN. tenera(Fig. 16 G). The largest stem underleaves

can be observed N. variifolia var. kairuruensig(Fig. 16 H) but the size varies from specimen to specimen.

Perianth:

Female inflorescences
and perianths are rarely
developed. If developed
it originates from the
ventral side of the main
stem.

The median cells of the
perianth are rectangular
to linear with a smooth
surface(Fig. 18 B). The
only exception is N.
mamillosa Median cells

Fig. 18: Median perianth cells: A N. .
mamillosa Bi N. papulosa are elongated rhombic

with mamillosely
protruding endgFig. 18 A). N. mamillosais the only known
species so far with this type of perianth cells. Together with its
habitats, namely soil in mangrove forests it is quite unique.

The perianth mouth can either be long ciliate with occasionally
twisted mouth cells or crenulate to short ciliate. In the first case
the cells are linear and raththick walled, whereas in the latter
case the cells are shorter with thinner cell wéfligy. 17). The
perianth mouth is particullgr helpful to distinguishiN. papulosa
(Fig. 17 A, B) from N. tangkulanensi¢Fig. 17 D), two species
where the vegetative organs look quite similar.

Fig. 17: Perianth mouth: A, B N. papulosaCi N. shusterj D
T N.tangkulanensis

Distinguishing characters:

Since most of the characters vary within the same plagneeds the combination of the following characters to reach a
proper identification:

Fragility of leaves

Symmetry of branch leaves

Tendency to produce secondary cell divisions

Cell shape and size of the median cells of the branch leaf disc
Distance between the branch underleaves

Degree of leaf division

Attachment of branch leaves

Branch leaf disc width

Perianth mouth

=4 =4 =4 -8 4 a8 _a_a_°

As far as the habitat information was available it could contribute to the identification as well. Most of the species grow
on humus, rotten wood, bark or roots. ONlyingekarolae, N. lungaensis, N. mamillosa, N. massartiana, N. panayensis,
N. papulosa, N. shevockiindN. winteriare known to grow on bare soil.
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New Taxa and Combinations

Neolepidozia arauluensls. SCHWARz, SCHAF.-VERW. & SHEVOCK spec. nov.

Neolepidozia augustan@&TEPH.) U. SCHWARZ, SCHAF.-VERW. & SHEVOCK comb. nov.
Neolepidozia beckekl. SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia bickef. SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia cameronendis SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia cuneifolifo. biloba (HERzOG) U. SCHWARZ, SCHAF.-VERW. & SHEVOCK comb. nov.
Neolepidozia cuneifoligar. luxuriansU. SCHWARZ, SCHAF.-VERW. & SHEVOCK var. nov.
Neolepidozia dinagatensis. SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. hov.

Neolepidozia dulitensis. SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia hamiguitanendik SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.
Neolepidozia ingekarolad. SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. hov.

Neolepidozia kaindiensils. SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia kasudsuranensis SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. hov.
Neolepidozia katrina&). SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia kolombangaraensis Schwarz, SchaVerw. & Shevockspec. nov.
Neolepidozia larutensid. SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia lembangendis SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. hov.

Neolepidozia limbawonendis SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia lungaensid. SCHWARZ, SCHAF.-VERW. & SHEVOCK spec. nov.

Neolepidozia massartian&®CHIFFN. ex STEPH.) U. SCHWARZ, SCHAF.-VERW. & SHEVOCK comb. nov.
Neolepidozia morobensi$. SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia novoguineendis SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.
Neolepidozia palawanendis SCHWARZ, SCHAF.-VERW. & SHEVOCK spec. nov.

Neolepidozia panayendis SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia papuloseaar. apoensid). SCHWARZ, SCHAF.-VERW. & SHEVOCK var. nov.
Neolepidozia papulosaar. kalatunganensit). SCHWARZ, SCHAF.-VERW. & SHEVOCK var. nov.
Neolepidozia papulosaar. plumula(HERZOG U. SCHWARZ, SCHAF.-VERW. & SHEVOCK comb. nov.
Neolepidozia papulosaar. sakuraiil. SCHWARZ, SCHAF.-VERW. & SHEVOCK var. nov.
Neolepidozia papulosaar. uniseriatal. SCHWARZ, SCHAF.-VERW. & SHEVOCK var. nov.
Neolepidozia parvul@N. KITAG.) U. SCHWARZ, SCHAF.-VERW. & SHEVOCK comb. nov.
Neolepidozia philippinensid. SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia richardsifHERzOG U. SCHWARZ, SCHAF.-VERW. & SHEVOCK comb. nov.
Neolepidozia salasll). SCHWARZ, SCHAF.-VERW. & SHEVOCK spec. nov.

Neolepidozia sarawakendis SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia sarawakensiar. grandistipulaU. SCHWARZ, SCHAF.-VERW. & SHEVOCK var. nov.
Neolepidozia sarawakensiar. rajaensisU. SCHWARZ, SCHAF.-VERW. & SHEVOCK var. nov.
Neolepidozia schaefererwimpiil. SCHWARZ & SHEVOCK spec. nov.

Neolepidozia schustetl. SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia shevocKil. SCHWARZ & SCHAF.-VERW. Spec. nov.

Neolepidozia solomonengis SCHWARZ, SCHAF.-VERW. & SHEVOCK spec. nov.

Neolepidozia streimannil. SCHWARZ, SCHAF.-VERW. & SHEVOCK spec. nov.

Neolepidozia tangkulanendis SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia teneréSTEPH) U. SCHWARZ, SCHAF.-VERW. & SHEVOCK comb. nov.
Neolepidozia variifolig STEPH. in GEHEEB) U. SCHWARZ, SCHAF.-VERW. & SHEVOCK comb. nov.
Neolepidozia variifoliavar. kairuruensisU. SCHWARZ, SCHAF.-VERW. & SHEVOCK var. nov.
Neolepidozia wintefJ. SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia yorongil. SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.

Neolepidozia zantent). SCHWARZ, SCHAF.-VERW. & SHEVOCK Spec. nov.
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5. Key to the Asian Neolepidoziaspeciegexclusive pecies from New Caledonia
Remarls:.

To obtainthe correct impression aboatspecies it is required to study well developed material. Indicators for a good
development are the size of the plants, the leaves and the development of sexual organs. As branches often becoming
flagelliform at the end, leavés the middle of the brandhmave to be studied.

Different species oNeolepidozissometimes grovtogether. To prevent a misjudgememly single plants have to be
dissected and studied.

The figures used in the key should provide an impression of the respective characters. They are not drawn to the same
scale. Please refer to the species descriptions and plates for scaled figures and measurements.

i Within the key and the descriptions, we defined the leaf structure as shéwm I9. The
a [ basal cells (marked in blue) in the bottom row of the leaf. The cells are quite often enlarged
\ /Y0 and markedly different to the other disc cell$ie cells marked in gregnd greenare
considered the median disc cells, the cells in yellow the basal lobe cells.

As the basal lobe cells are mostly divided by half we count the disc height as tlé them
basal cells the disc height and half of the basal lobe cdHiiglrii9 the disc height would be
5.571 6.5 cells on the ventral division and 4.5.5 cells on the dorsal division.

The leaf lobe length is similarly calculated, i.e. the length of the leaf lobes plus half of the
basal lobe celldor Fig. 19 leading to a lobe lagih of 4.5i 5.5 cells.

..".' The leaf division is the ratio between the length dblse and the total length (a+b). In
Fig. 19: Explanation of ~ @symmetric leaves we mention the side of the leaf from where the ratio was calculate.
leaf characterésee text)

ventral
dorsal

Leaf length and width is k@nfrom a circumscription of the leaf. For leaves with spreading
leaflobes,we take the distance between the outermost lobe tips.

For a better overview there are several comparisons plates includediéielyspecies with similar characters

Species witHragile branch leavesPlatel A 7 E, pagel31

Species withKurzia habitus Plate2 A1 C, pagel32

Species with asymmetric branch leavekste3, pagel33

Species with symmetric branch leaves but unequal leaf |8tes2 JT P, pagel32

Species with predominantlyl@bate branch leaveRlate4 A - C, pagel34

Species with uniseriate branch leaf lolRste2 D i |, pagel32

Species with symmetric branch leaves that are divided for more of % of their leaf Rla¢gd:D 1 H, pagel34
Species with shallowly divided branch leaves that are more than 0.4 mniPlategt | i O, pagel34

Species with shallowly divided branch leaves that are less than 0.4 mnlateb A i M, pagel35

E R ]

1 Branch kaves ventrically long decurrent, leaf insertion oblique, branch leaves spreading at an angle up to 45°, leaf
lobes short anblunt(Fig. 20), plants resembling specieslapidoziasect.Microphyllae(Malaysiai Borneo)
.............................................. Lepidozia longitudinalis(page6l, plates pag@59)

1* Branch kaves ventrically not or shortly decurrent, lieafgitudinallyinseted,
branch leaves spreading at an angle of more than 45°, thies45° than leaf \
Iobes 10Ng and UNSEIAE........coeiii i 2 N\

2  (2* see pagd4) Leaf lobes very fragildeaf lobetips missing in most of the
leaveg(also consult the comparison shed®latel A E, pagel3]) ............... 3

branch(from RICHARDS 2047)

3 Stem leaf cells rectangular to elongated hexag@tigl 21), smooth; half
stem leaf near branching unilobate (Philippinédindanag

........................................................................... Neolepidozigphilippinensis(page88, plates pag869
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CL A=

Fig. 23: Neolepidoziaarauluensis

Fig. 21: Neolepidozighilippinensis Fig. 22: Neolepidoziayorongii,
stem leaf (fronSTREIMANN 13611

stem leaf (fromY ORONG931b stem leaf (fromY ORONG9319

3* Stem leaf cells round, isodiametricdeate orshort rectangular; half stem leaf near branching bilobaté

4  Leaves very fragile, almost all leaf lobes missing, stem leaf disc up tel&s5up to 90 pm highHjg.

22), median disc cells up to 30 um lorgglisdistinctly papillose (Philippines Mindanag
Neolepidozia yorongi{pagell7, plates pagé83

4*  Leaves moderately fragile, half of the leaf lobes still intact, stem leaf disc3%bcells, 150 200 um
high (Fig. 23), median disc cells 3040 UM IONQ .....ciiiiiiiiiiii e e e e e e e ereee e e e e eeeeaanens
5 Branchunderleaves largd-{g. 24), imbricate leaf cells almost smooth, disc of stem and branch

leaves trapezoidP@pua New GuineaNew Guinea
Neolepidoziaarauluensis(page32, plates pagé36)

Fig. 24: Neolepidoziarauluensisbranch Fig. 25: Neolepidozia schustetiranch
ventral(from STREIMANN 136117 ventral (fromScHUSTER13611)

5* Branchunderleaves smalF{g. 25), distant to approximate, but not overlapping each other, leaf cells
papillose, disc of stem and brarelaves * square, ovate to rectangular..............cccccevvvieeeeeeennns

6 Branch leaves to almo¥t divided, branchleaf disc trapezoidhase of branch leaf lobes often with

blunt tooth Fig. 26), (Papua New GuineaNew Guinea
Neolepidozia streimannifpagel05 plates pagé43

6* Branch leave¥s to %/ divided,branch leaf disc rectanguldrase of branch leaf lob&sthout

blunt tooth Fig. 27) (Papua New GuingaNew Guinea
Neolepidozia schustefpage99, plates pagd23)

Fig. 26: Neolepidozia streimannibranchleaf (from Fig. 27: Neolepidozia schustetranck
STREIMANN 13547 leaf (from SCHUSTER67-6268

~

2* (2 see pag#3) Leaf lobesnot fragile, leaf lobe tipaot missing but
occasionally broken in a few leaves...........ccuuveiiiiiiiieeciiiiiiiieeeeeeeeeeee 7

7  Plants withKurzia-like habitus Fig. 28), leaf lobes pointed towards the
end of the branch or stem, cells of branch leaf |@&sgated, often ’
more than 3 times as long as wi@éso consult the comparison sheéet

Plate2 AT C, PAQEL3D) .oovvieiieeeeeee et Fig. 28: Neolepidozia katrinae

8  Branch underleavesimost asarge as the branch leaves, lobes of Pranch(from PanG H 2659

branch underleaves up to 6 cells IdRgg. 30), branch leafobes
biseriate above the basal lobe céfigy. 29) (Malaysiai Borneo,Philippinesi Mindanao)
Neolepidoziaichardsii (page90, plates pag874)
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Fig. 29: Neolepido
(from SHEVOCK 54810
8*

(Fig. 32, Fig. 34)

underleaf{from SHEvock 54810
9

Branch underleaves much smaller than the branch leaves, lobes of branch underleaves udaa@ cells

Branch leaf lobes biseriate above the basal cells, median disc cells of branch and stem leaves
elongated, cells of branch leaf lobes up to 3 times as long askd&1) (Thailand)

Neolepidozia parvuldpage87, plates pag863

Fig. 31 Neolepidozia parvuladbranchleaf  Fig. 32: Neolepidozia parvulgbranch
(from Touw 11808/A
9*

underleaffrom Touw 11808/A
Branch leaf lobes uniseriate above the basal dells 83), median disc cells of branch and stem
leaves rather isodiametric, cells of branch leaf lobes mostly more than 3 times as long as wide
(Malaysiai Malay Peninsula).

............................ Neolepidozia katrina€pageb4, plates pag228
\

i L
A
DAL
Ne0p e

e

Fig. 33 Neolepidozia katrinae
branchleaf (from PANG H 2654

7

Fig. 34: Neolepidozia katrinaeéoranch
underleaf{from PANG H 2654
Plants not withKurzia-like habitus leaf lobes spreading away from the stem or branch at an angle of 45° or
more, cells of branch leaf lobes sometimes elongated..............coooiiemiiiii e
10 (10* see page0) Branch leaves asymmetric, branch leaf lobes often pointing sidewards, usually of
different size, basal row of branch leaf lobes frequently more than 2 cel’(afsigconsult the
comparison sheétPlate3, pagel33

11 Stemleaves 3 lobate(Fig. 35, Fig. 36)

2 Even in species with clearly asymmetric branch leatresbranch leavesan be quite symmetric towards the base of the branch or
conclusion.

if the plants are weakly developed. It is required to look for well developed branches and branch leaves to come totthe corre
Franmia 40 20)
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i =
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e
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(h LY M A
Fig. 35: Neolepidozigkasudsuranensis Fig. 36: Neolepidoziacuneifoliafo.
stem leaf (fronBCHWARZ 16979 biloba, stem leaf (fronrBAKER 7020

12 Cell wall of stem and branch leaves thickened, stem leaves weakly asymdisirigp to 3.5
cells high, branch leaves Blobate, disc up to 4.5 cellégh (Fig. 37) (Philippinesi Leyte)
........................................................ Neolepidozikasudsuranensigpages2, plates pag23

0

Fig. 37: NeolepidozikasudsuranensisFig. 38: Neolepidoziscuneifoliafo.
branchleaf (fromScHwWARZ 16978 biloba, branchleaf (fromBAKER 7020

12* Cell wall of stem and branch leaves thin, stem leaves rather symmetric, disk up to 2.5 cells high,
branch leaves P lobate, disc up to 3.8ells high Fig. 38) (Philippinesi Luzon)
................................................... Neolepidozia cuneifolido. biloba (page4?2, plates pagé&73

11* Stem leaves # lobate exceptionally 3 or67 lobate..........coovvviiiiiiiiiiicceee e 13

13 (13* see pagé8) Well developed branch underleaves small, consisting of up tells,
distantly arranged, distance between the underleaves usually larger than the uledertieaf
(o TCTe T R0 L) TSP EPPO 14

,,_V_J.»f‘\ - X —
7 EN &5
S T T
. ‘ 77‘7“”\'”“J\\*V& N
7S 7 r~ /
Fig. 39: Neolepidozia cuneifolidbranch Fig. 40: Neolepidoziazantenij branch
ventral(from LORIA) ventral(from VAN ZANTEN 105

14 Branchleaveswveakly asymmetricKig. 41, Fig. 43), longest branch leaf lobe&sostlyup to
3.5 cells long (if longer than cells of the branch leaf disc up to 70um Ibrag)ch
underleaves small, mostly consisting of less than 10 d&lis42, Fig.44) ............c......... 15

15 Branch leaves large, up to 450 um long, branch leaf disc rectangular, branch underleaves
small, mostly consisting of 6 cellEif. 42), leaf cells thin, median disc cells of the
branchleaves up to 60 um longndonesia New Guinea)
......................................................... Neolepidozia zantenijpagell8, plates pagé88

Fig. 41: Neolepidozia zantenibranch Fig. 42: Neolepidozia zantenibranch
leaf (from VAN ZANTEN 105) underleaf(from VAN ZANTEN 105)
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15* Branch leaves smaller, less than 300 um long, branch leaf disc square, branch underleaves
larger, mostly consisting of up to tells(Fig. 44)3, leaf cells thickened, median disc
cells of the branch leaves up to 40 um lodgpari Okinawa Island; Taiwan;Thailahd
.......................................... Neolepidozisschaeferverwimpii (page97, plates pagé12

Fig. 43: Neolepidozischaefeverwimpii Fig. 44: Neolepidozisschaefeiverwimpii
branchleaf (from Touw 10868 branch underlegfrom Touw 10869

14* Branchleavesstronger asymmetrid=(g. 45, Fig. 46, Fig. 47), longest branch leaf lobes
usually more than 3.8ells long,branch underleaves larger, well developed underleaves
consisting of 10 or more CellBif). 53) ....coviirriiiiiii e 16

Fig. 45: Neolepidozia cuneifolia var. yurians  Fig. 46. Neolepidoziscuneifoliafo. Fig. 47: Neolepidozia cuneifolia
branch leaf (fronkK OPONEN35359 biloba, branchleaf (fromBAKER 70208  branchleaf (from LORIA, Isotype)

16 Stem leaves-Bobate Fig. 49), baseof stem leaf lobe 2 cells wide, disc without secondary
cell divisions(Philippines- Luzon)
........................................ Neolepidozia cuneifolido. biloba (page4?2, plates pagé&73

Fig. 48: Neolepidoziecuneifoliavar. Fig. 49: Neolépidozia:uneifoliafo. biloba, Fig.50: Neolepidozia cuneifolisstem
luxurians stem leaf (fromWINKLER 3094 stem leaf (fronBAKER 70203 leaf (from LORIA, Isotypg

16* Stem leaves usually-kbbate, sometimes with up to 6 lobes, base of stem leaf often more
than 2 cells wide, disc often with secondary dalisions Fig. 45, Fig. 47) ................. 17

17 Cell pattern othe brancheaf disc rather irregular, median disc af Bbate leaves 10
T 12 cells wde, branch leaves partially dividealonly % of the leaf length at the
ventral lobg(Fig. 45) (Indonesia Borneo; Malaysid Borneo; Papua New Guinéa
New Guinea ....... Neolepidozia cuneifoliavar. luxurians (page43, plates pagé79

17* Cell pattern of the branch leaf more regular, median disd doBate leaves 6 8
cells wide, branch leaves usually divided by more than ¥ of the leaf length at the
ventral lobe Fig. 47) (Papua New GuineaNew Britain New Guinea; Philippines
LeYte) ovverieeeieieiie e Neolepidozia cuneifoligpage4O, plates pagé67)

3 The branch underleaves tfpical N. schaeferverwimpiifrom Taiwan are usually larger and consist of more than 10 Beldes
theweakly asymmetric leaves, there are also leaves that are symmetric.
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13* (13 see pag&6) Well developed branch underleaves larger, consisting of more gheeillg,
approximately arranged or overlapping, distance between the underleaves shorter than the
underleaf lengtlfFig. 51, Fig. 52, Fig. 53)

Fig. 51: Neolepidozia variifoliavar. kairuruensis Fig. 52: Neolepidoziasolomonensis Fig. 53: Neolepidozia variifoliabranch
branch ventral (fronBoRRELL 30) branchventral(from BRAITHWAITE 4567) ventral(from SCHAFER-VERWIMP 18649

18 Branch leaf lobes narrow, partially subulate, disc or lobe ekdlsgated Fig. 54, Fig. 55,
Fig. 56), often longer than 40 ynbranch underleaf disc usually 2.5 cells high....... 19

Fig. 54: Neolepidoziesolomonensis  Fig. 55: Neolepidozisaugustanabranch  Fig. 56: Neolepidozia palawanensisranch
branch leaf (fronBRAITHWAITE 4567) |gaf (from ScHULTZE G00113399 leaf (from OLSEN 2165

NS '* “/
Fig. 57: Neolepidozissolomonensidranch ~ Fig. 58: Neolepidoziaaugustanabranch  Fig. 59: Neolepidozia palawanensisranch
undeteaf (fromBRAITHWAITE 4567) undeteaf (fromScHULTZE G00113399  underleaffrom OLSEN 21650

19 Branch underleavasarkedlyoverlapping Fig. 52), branch leaf lobes slightly
flexuous, longitudinal cell walls of branch leaf and underleaf lobes slightly narrowed
in the middle Fig. 54) therefore cells slightly bone shapdabe cells of branch
underleaves markedly elongatddg. 57) (Solomon Island$ Santalsabellsland
............................................ Neolepidozia solomonens(pagel03 plates pagé37)

19* Branch underleaves approximate, hardly reaching each atloaty weakly
overlapping longitudinal cell walls obranchleaf and underledbbes straigh{Fig.
55, Fig. 56), lobe cells of branch underleaves isodiametric to shortly elon¢fig.d
LY 1o TR ) PSPPSR 20

20 Cell walls of stem and branch leaves thin, trigones lacking, median branch leaf
disc cells elongated, polygon@ig. 55), more than 40 um lonfPapua New
Guineai New Guinea
............................................. Neolepidozia augustangpage33, plates pagé42)

20* Cell walls of stem and branch leaves thickened, trigones enlarged, median branch
leaf disc cells + isodiametric, round to ovéftdg. 56), up to 40 um long
(Philippinesi Palawan)
........................................ Neolepidozia palawanens{page73, plates pag808

18* Branch leaf lobes broader, triangulatitgulate(Fig. 60, Fig. 61, Fig. 62, Fig. 63, Fig. 64),
disc and lobe cellssuallyisodiametri¢ hardly longer than 40 pnbranch underleaf disc
either 1.5 cells high or underleaves elongated rectangular and only dividet/4.qpf their
L= g o | PO URPT PP 21
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L

Fig. 60: Neolepidozia hamiguitanens Fig. 61: Neolepidozia beckerbranch Fig. 62: Neolepidbma kolombangaraensis
branchleaf (from SHEVOCK 46957 leaf (from NuLL 610) branchleaf (from NORRIS& ROBERTS497129)

Fig. 63: Neolepidozia variifoliabranchleaf

(from TEYSMANN 111371 holotype Fig. 64: Neolepidozia variifoliavar.

kairuruensis branchleaf (from BORRELL 30)

21 Branch leaves more than 300 um longgrich underleaves up to 3 times as wide as the
stem,partially overlapping bottom of thenderleaf abovéFig. 51), cellsof all leaves
rather thin, tips of the branch leaves often bent down ventrally, base of stem leaf lobes
often more than 2 cells wide (Papua New Guinhé&airuru Island, New Guinga
............................ Neolepidozia variifoliavar. kairuruensis (pagell2, plates pagé66)

21* Branch leaves up to 300 um longahch underleaves up to 1.5 times as wide as the stem
(Fig. 53), cells of all leaves rather thiskalled, tipsof the branch leaves flat, stem leaves
symmetric or asymmetric, base of stem leaf lobes mostly 2 cells.wide................. 22

22 Branch underleaves elongated rectangular, divided tp a6 the underleaf length
(Fig. 65), branchleaves often only weakly asymmet(Malaysiai Malay Peninsula)
..................................................... Neolepidozia beckelpage35, plates pagé50 4

Fig. 65: Neolepidozia beckerbranch Fig. 66: Neolepidozia kolombangaraendisanch
underleaf(from NuLL 610) underleaf{from NORRIS& ROBERTS497129)

O > /‘\
Fig. 67: Neolepidozia variifoliabranch Fig. 68: Neolepidozia hamiguitanensis
underleaffrom TEYsSMANN 11137/ holotypg branch undéeaf (from SHEvVOCK 46957)

22* Branch underleavesjuare to trapezoidivided up to % of the underleaf lengtid.
66, Fig. 67, Fig. 68), all brancheaves markedly asymmetriC...........ccccceeeeeerennnee 23

4 TheNeolepidozisspecies reported from India Bswallichianaby MAJUMDAR & SINGH (2015) shows asymmetric branch leaves and
stem leaves with the lobe base more than 2 cells wide. These characters will point towards a specied\rabateletolt will not

fall in the range oN. wallichianaas to our understandin@he large stem underleaves, very distant branch leaves and the numerous
cortical cells of the stem indicate that ivery likely a new hitherto undescribed species.
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23 Ventral and dorsal branch leaf division reachingaifi; of the leaflength Fig.
60), branches gradually turning into flagellae (Phpiipesi Mindanap)
................................... Neolepidozia hamiguitanensigpage48, plates pag203

23* Dorsallobe of the branch leaves dividedtgof the leaflength(Fig. 62, Fig. 63),
only on theventralside deeper divided, branches not turning into flagellae 24

24 Branch leaves rectangular to elongated trapezoid, discus up to 5.5 cells high,
branch lefilobes rather long, lingulate, up to 6.5 cells I§R@m. 63) (Indonesia
Belitung Island; Malaysi& Malay Peninsula; PhilippinésDinagat Island,

Leyte, Mindanap............... Neolepidozia variifolid (pagel09, plates pagd60)

24* Branch leaves trapezoid ovate discus up tal.5 cells high, branch I&dobes
short triangularup to4.5 cells long(Fig. 62) (Indonesiad New Guinea;
Solomon Island$ Kolombangara Island
............................. Neolepidozigkolombangaraensigpages5, plates pag233

10* (10 see pag#b) Most of the lbanch leavesymmetric, branch leaf lobegright or divergent, usuallgf
equal sizeand shapgf branch leaf lobes are rather unequal than lobe tips hardly point sidegffeards
species witlrathersymmetric branch leavédmit unequaleaflobesconsult the comparison shéelPlate
P2 L I e o - To 1< 2 PP PPPRUPTPRR 25

25 Plants growing on soil in mangrove forests, perianth cells mamillfageq9), cortical stem cells
bulging outwardsKig. 70), lobe cells strongly constricted at the transverse whaits 71)
(Indonesia Borneo; Japaii Iriomote Island; Malaysia Borneo; Papua New GuinéadNew
Guinea; SiNgapore)....cccooveeeeeeveveeeeeiveemreeeennns Neolepidozia mamillos§page64, plates page70)

Fig. 69: Neolepidozia mamillosa Fig. 70: Neolepidozia mamillosatem Fig. 71: Neolepidozia mamillosdranct

perianth cell§from CARR 11532 cross sectioiffrom CARR 11532 leaf (from CARR 11532

25* Plants growing in different habitats, usually not in lowland areas, perianth cells smooth, cortical
stem cellsnot bulgingoutwards]obe cells moderately or not constricted at the transverse wall

............................................................................................................................................. 26
26 Branch leaveg-lobate or predominantly-bbate with some-Bobate intermixedalso consult
the comparison sheétPlated A - C, PAgEL3D) ....cooeviiiiiiiiiiie e 27

27 Branch leaves weakly asymmetric, branch leaf lobes mostly more than 2 cells wide at the
base Fig. 72) (Philippinesi Luzon)
.............................................. Neolepidozia cuneifolido. biloba (page4?2, plates pagé&73

27* Brarch leaves symmetric, branch leaf lobes usually 2 cells wide at theFigse3( Fig. 74,
[ 1o T4 PRSP 28

5 Lepidozia expansseems to be closely relatedNovariifolia. As we were not able to study the type material this has to be verified
in future studies.
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Fig. 72: Neolepidoziacuneifoliafo. biloba,  Fig. 73: Neolepidoziangekarolag branch
branch leaf (fronBAKER 7020/A) leaf (from SCHAFERVERWIMP 18558

Fig. 74: Neolepidoziacameronensjdranch Fig. 75: Neolepidozissarawakensisar. grandidstipula,
leaf (from SCHAFER-VERWIMP 187058 branch leaf (fronSCHAFER-VERWIMP 39332

28 Stem unddeaves large, disc up to 3.5 cells h{gtg. 76), median branch leaf cells
elongatedFig. 75) (Malaysiai Borneo; Philippine$ Panay, Taiwan)
........................ Neolepidozia sarawakensigar. grandistipula(page94 plates pag899

28* Stem unddeaves small to medium sized, disc 1.5 cells ifig. 77, Fig. 78), median
branch leaf cells isodiametr{€ig. 73, Fig. 74) .....cccouiiiiiiiiiiiiiiieeeee e 29

O L/,
Qﬂ' sof Rﬁ; ay
PEauy j

Fig. 76: Neolepidozissarawakensisar. Fig. 77: Neolepidoziazameronensis,  Fig. 78 Neolepidozidngekarolae sterr
grandidstipula,stem underleaffrom RICHARDS ~ stemundeteaf (from SCHAFER- underkaf (fromSCHAFER-VERWIMP
19749 VERWIMP 187050 18559

29 Branch leaf cells thick walled, disc cells less than 40 um long, sinus between the
branch leaf loberarrow €ig. 73), cells of branch underleaves predominantly short
(Fig. 81), cells of female bracts coarsely papillose (Malaydidalay Peninsula)
................................................ Neolepidozia ingekarolaépage50, plates pag@10)

Fig. 79: Neolepidoziacameronensijdranch Fig. 80: Neolepidoziacameronensijdranch Fig. 81: Neolepidozidngekarolae branch
leaf (fromTouw 11808/B undeteaf (from SCHAFER-VERWIMP 18705 underkaf (fromSCHAFER VERWIMP 18558

29* Branch leaf cells thin to moderately thick walled, disc cells larger than 40 um long,
sinus between the branch leaf lobes wigig.(74, Fig. 79), cells of branch
underleaves elongateli¢. 80), (Malaysiai Malay PeninsulaThailand)
............................................ Neolepidozia cameronens{page38, plates pag&62)°

26* Branch leaves-Bbbate, sometimes becomingdbate towards the very end of the branch 29

6 Lepidozia planifoliaSTepH., Species Hepaticarum 3: 618. 1909, is andeslepidoziaspecies with bilobate branch leaves from
Japan. Based atescription and drawindsy STEPHANI we are convinced that it is not identical with the species mentioned above. As
the type material was not available for loan the stamminsto be verified. It is also possible tHatplanifoliais a bilobate form of

N. schaefetverwimpit
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30 (30" see page3) Branch le&lobes uniseriate, rarely one biseriate cell row above the basal
lobe cells(Fig. 82, Fig. 83, Fig. 84, Fig. 85, Fig. 86, Fig. 87, also consult the comparison
sheet Plate2D1 |, pagel32)

\%\

Fig. 82: Neolepidozia ophirigbranct Fig. 83: Neolepidozia dulitensjs Fig. 84: Neolepidozia wallichiana
leaf (from YORONG651) branchleaf (from RICHARDS 19743~ branch leaffrom GLM-B-0006484

31 Branch leaves obliquely inserted, lateral leaf lobes diver@eégt82) (Malaysial
Borneo, Malay Peninsula; PhilippineésMindanao, Negros)

Fig. 85: Neolepidozia Fig. 86: Neolepidozia papulosaar. Fig. 87: Neolepidozia papuloseaar.
dinagatensisbranch leaffrom uniseriata branch leaffrom SHEvOCK kalatunganensisranch leaffrom SHEvock
SHEVOCK 6384647 62130 61990

31* Branch leaves longitudinally to weak obliquely inserted, lateral leaf lobes upright to
weakly divergentFig. 83, Fig. 84, Fig. 85, Fig. 86, Fig.87) ......cccccvvvrriiiiiiieeirieeeenns 32

32 Branches strongly flattened, branch leaves distant, branch leaf discs do not touch each
other fig. 88)

/ 5
/7 y

Fig. 88: Neolepidozia dulitensjs Fig. 89: Neolepidozia dulitensjsten Fig. 90: Neolepidoziadinagatensisstem leaffrom
branch(from RICHARDS 19749 leaf (from RICHARDS 19743 SHEVOCK 638464

33 Cells of stem leaf disc isodiametri€ig. 89), square to hexagonal, rather thick
walled, branch leaves up to 0.4 mm loip{aysia- Borneq
............................................. Neolepidozia dulitensig§page47, plates pag&97)’

33* Cells of stem leaf disc elongateeid. 90), ratherthin walled, branch leaves more
than 0.4 mm long (PhilippindsDinagat Islany
.......................................... Neolepidozia dinagatensipage45, plates pagé91)

32* Brancheswveaklyflattened, branch leavesobliquely insertedapproximatebranch
leaf discs touclor overlapeach Other.............oiiiie e 34

7 Tricholepidozia fissifolig StepH.) E.D.CooPERis a similar species from New Caledonia. It has however a lower branch leaf disc and
bilobate branch leaves. M. dulitensisandN. dinagatensidelong to the genuFEricholepidoziahas still to be evaluated.
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34 Cells of stem leaf disc elongateid. 91), branch leflobes slightly bent down
ventrally, branch leaf disc occasionally with secondary cell divisiBigs 84)
(Nepa) .....ccvvvvveeiiiiieen, Neolepidozia wallichiangpagell4 plates pagd73

| 13\ y
Fig. 91: Neolepidozia wallichiana ~ Fig. 92: Neolepidozigpapulosavar. kalatunganensis Fig. 93: Neolepidozigpapulosavar.

stem leaf{from GLM-B-0006484  stem leaffrom SHEVOCK 61990 uniseriata stem leaffrom SHEvock 62130

34* Cells of stem leaf disc + isodiametric to weakly elongakeg. 02, Fig. 93), less
than 50 pum long, branch Iembes flat, branch leaf disc very rarely with secondary

cell divisions Fig. 86, Fig. 87) ....cccoiiiiiiiiieiiiiiiicceeeee e 35

Fig. 94: Neolepidozigapulosavar.uniseriata  Fig. 95: Neolepidozigapulosavar. kalatunganensis
branch underlegfrom SHEvock 62130 branch underlaffrom SHEvoCk 61990

35 Branch underleaves minute, consisting of up to 8 ¢Elts 95), cells of anch
leaf lobes + isodiametric, weakly constricted, branch leaf disc cells often more
than50 um long(Philippinesi Mindanao)

Neolepidozia papulosaar. kalatunganensigpage80, plates pag838

35* Branch underleaves medium sized, consisting of more than Eigll94),
cells of branch leaf lobes elongated, not constricted, branch leaf disc cells
mostly less thaB®0 um long(Indonesia Sulawesi Philippinesi Mindanao)

Neolepidozia papulosgar. uniseriata(page86, plates pag857)

30 (30see pagl?) Branch le&lobes with one or several biseriate cell rows above the basal
[ODE CRIIS. ... e e

36 Branch leaves dividefibr morethanz of their length, branch leaf lobes 457 6.5cells
long (Fig. 96, Fig. 97, Fig. 98, Fig. 99, Fig. 100 also consult the comparison shedlate
4D H, pagel34), (due to the variation of the plants, some species willledgoout
under those with shallowly divided branch l[eaves)...........cccuvviiiiiacceniiiiiienens 37

«a@a

Fig. 96: Neolepidozia streimannibranchleaf Fig. 97: Neolepidozidembangensis Fig. 98 Neolepidozianovoguineensjdranch
(from STREIMANN 13547 branch leaf (frofWINTER 669) leaf (from STREIMANN & VINAS 14581
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Fig. 100 Neolepidozia winteri Fig. 101 Neolepidozia winteristem

b hleaf (fromWINTER 67 underleaf (fromWINTER 67
Fig. 99: Neolepidoziesshevockii branct ranchieaf (from b ( b

leaf (from SHEVOCK 60200

37 Well developed stem underleaves lamjsc up to 3.5 cells highobes for 2 3 cells
biseriatewith anuniseriate tipup to 6 ceklong (Fig. 101) (Indonesid Java)
...................................................... Neolepidozia winter{pagell6, plates pagé78

37* Well developed stem underleaves smatiésc up to 2.5 cells highgbes up to 2 cells

biseriatewith anuniseriate tipup to 2 cells longKig. 102, Fig. 103 Fig. 104, Fig.
0o I (o [0 g Lo Ty I= W F- 7= ) 38

Fig. 102 Neolepidozia stréifnannii;temleaf Fig. 103 Neolepidozidembangensis
(from STREIMANN 13547 stem underleaffrom WINTER 669)

Fig. 104 Neolepidozianovoguineensjsstrem Fig. 105 Neolepidozishevockiistem
undefeaf (from STREIMANN & VINAS 1458]) undeteaf (fromSHEVOCK 60200

38 Branch leaf lobe cells markedly constricted at the transverse Veddisal base of
branch leaf lobes often with blunt tootfid. 96), plantsusuallyfragile (Papua
New Guineda New Guinea

.......................................... Neolepidozia streimannifpagel05 plates pagé43

38* Branch leaf lobe cellsotor only slightly constricted at the transverse walls
without a lateral tooth near the branch leaf lobe halsats not fragile............ 39

39 Branch leaf disc predominantly 2.5 cells high, rarely reaching 3.5dwedI$0
secondary cell divisiong={g. 97), branch leaves rather remote, branch leaf
discs rarely touching each othgmdonesia Java)

.................................. Neolepidozia lembangens{page58, plates pag245)

39* Branch leaf disc 3.5 6.5 cells high Fig. 98, Fig. 99), branch leaves
approximate, branch leaf discs touching or overlapping each ather......40

40 Branch leaf cells moderately thickened, cells at the lobe base slightly
elongatedFig. 99), branch underleaf disc up to 2.5 cells hffsidonesia
Sulawesi, Sumatra; Malaysiavialay Peninsula; PhilippindsLeyte,
Mindanao; Thailang

.................................. Neolepidozia shevockipagelOl, plates pagd30
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40 Branch leaf cells very thin, cells at the lobe base isodiam(&idc98),
branch underleaf disc up to 1.5 cells hi§apua New GuineaNew
Guineg ............... Neolepidozia novoguirensis (page70, plates pag@95

36* Branch leaves divided up to % of their leaf length or less, branch leaf lobies.8.5ells
o Vo TP PPRRRRRRRY” 4 |

41 Plants irregularly branched, most of the branches vettetcalar, turning into new
main stems, with a fewrullania-type branches, branch leaves with irregular cell
pattern Fig. 106), base of stem leaf lobes to 4 cells wideKig. 107), plantsgrowing
on bare soil (Philippines Negros)

.................................................. Neolepidozia lungaensifpage62, plates pag@64)

ngaensis Fig. 107: Neolepidozia lungaensis
branchleaf (from SCHWARz 5829 stemleaf (from SCHWARZ 5829

41* Plants regularly branched, most of the branchdarollania-type, with a few ventral
intercalar branches, turning into new main stems, on rocks, humus, soil or rotten wood
42

42 Branch underleavdarge,imbricate,overlapping each oth€Fig. 108 Fig. 109

Fig. 108 Neolepidozia larutensi@ranch Fig. 109 Neolepidozia beckerbranch
ventral(from SCHAFER-VERWIMP 19009/A ventral(from NuLL 610

43 Cells of branch leaf disc elongatéfelg. 110), branch underleedisc up to 2.5
cellshigh (Fig. 111) (Malaysiai Malay PeninsulaPhilippinesi Negrog
......................................... Neolepidozia larutensigpage56 plates pag@39)

7 D
(7»7{»] . —
Fig. 110 Neolepidozia larutensj®ranch Fig. 111 Neolepidozia larutensj®ranch
leaf (from SCHAFER-VERWIMP 19009/A underleaf{from SCHAFER-VERWIMP 19009/A

43* Cells ofbranch leaf disc isodiametri€if. 112), branch underleaf disc up to
4.5 cells highFig. 113) (Malaysiai Malay Peninsulp
............................................ Neolepidozia beckelpage35, plates pagé50
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Fig. 112 Neolepidozia beckerbranchFig. 113 Neolepidozia beckerbranch
leaf (from NuLL 610 underleaf{from NuLL 610

42* Branch underleavesmall to medium sizedlistant or approximate, not
overlapping €ach Other..........ceuvviiiiiii e 44

44  Majority of the branch leaves more than 0.4 mm I¢algo consult the
comparison sheétPlate4 1 i N, pagel34)

45 (45* see page8) Branch leaves approximate, branehf discs touching or
overlapping each oth€Fig. 114) (sometimes only aht base)

Fig. 114 Neolepidozia papulosaar.plumulg Fig. 115 Neolepidozissarawakensis
branch dorsaffrom HERzOG- holotype

branch dorsaffrom RICHARDS 2153

46 Branch leaf disc up to 9.5 cells hi@frig. 116), branch leaf lobes rather
short, mostly up to 3.5 cells lor{ffapua New GuineaNew Guinea)

............................ Neolepidozia kaindiensi§page51, plates pag@16)

\ ke y
Fig. 116 Neolepidozi&kaindiensis Fig. 117 Neolepidozigaindiensisbranch
branch leaf (fronBCHUSTER67-6247)  undeteaf (from SCHUSTERG7-6247)

46* Branch leaf disc up to 6.5 cells hi¢frig. 118 Fig. 119, Fig. 120 Fig.
121), branch leaf lobes rather long, often 4.5 cells long or longer47

Fig. 118 Neolepidozia papulosear.plumula Fig. 119 Neolepidozia papulosaar. plumulg Fig. 120 Neolepidozia papulosear. sakuraii
branch lea{from HERZOG- holotypg branch leaffrom ONRAEDT 76.L.2419

branch leaffrom SCHAFER-VERWIMP 39199

47 Branch leaf disc cells mostly longer than 50 um, discus of well
developed stem underleave$i 2.5cells long(Fig. 122) (Nepa)

.................... Neolepidozia wallichiangpagel14, plates pagd73
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Fig. 121 Neolepidozia wallichiangbranch leaf Fig. 122 Neolepidozia wallichiangstem underleaf
(redrawnfrom SHARMA & SRIVASTAVA [1993) (redrawnfrom SHARMA & SRIVASTAVA [1993)

Fig. 123 Neolepidozia papulosear.  Fig. 124 Neolepidozia papulosear.Fig. 125 Neolepidozia papulosaar.
plumula,stem underleaffrom HERZOG plumula,stem underleaffrom sakuraii stem underleaffrom
i holotype ofLepidozia plumula ONRAEDT 76.L.2414 SCHAFERVERWIMP 391929

47* Branch leaf disc cells mostly shorter than 50 pum, discus of well
developed steranderleaves 2.6 4.5 cells long(Fig. 123, Fig. 124,

o T 22 SRR 48
48 Branch leaf disc rectangular, quite often with secondary cell
divisions(Fig. 118 Fig. 119), cells of branch leaf and underleaf

lobes weakly constricte@Fig. 126, Fig. 127) (Sri Lanka)
Neolepidozia papulosgar. plumula (page82, plates pag&45)

48* Branch leafdisc square, rarely with secondary cell divisions
(Fig. 120, cells of branch leaf and underleaf lobes not

constrictedFig. 128) (Taiwan
Neolepidozia papulosgar. sakuraii (page84, plates pagé52)

P
VN

| =N
I \1

Fig. 126. Neolepidozia papulosear. Fig. 127: Neolepidozia papulosear. Fig. 128 Neolepidozia papulosaar.
plumulg branchundeteaf (from HERzOG plumula,branch underlegfrom sakuraii branchundeteaf (from
T holotypeof Lepidozia plumulj ONRAEDT 76.L.2414 SCHAFERVERWIMP 391929

44* Branch leaves distant, branch leligcs do not touch each oth{&ig. 115

49 Base of branch leabbesin most of the leavesore than Zells wide

(Fig. 129 (Malaysiai Borneo)
... Neolepidozissarawakensivar. rajaensis(page96, plates pagé06)

Fig. 129 Neolepidozissarawakensisar. Fig. 130 Neolepidozia sarawakensian
rajaensis,branch leaffrom WINKLER 3165 grandistipulg branch leaffrom RICHARDS 1974H
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Fig. 131 Neolepidozia sarawakensiarv Fig. 132 Neolepidozia sarawakenstsranch leaf
grandistipulg branch leaffrom ScHwARz 7713 (from RICHARDS 2513

49* Base ofbranch leafobesin most of the leaves 2 cells wideid. 130,
Fig. 131 Fig. 132) evoeiiiiiiee e sciee e ereeeee e see e siee e s e e e e 50

50 Stem unddeavessubquadratéo elongated rectangular, usually
longer than wide, disc up to 4.5 cells higig 133), branch leaf
disc often trapezoidHig. 130, Fig. 131), becoming smaller at the
base, lobes often spreading sidewdhalaysiai Borneo;
Philippinesi Panay Taiwan

Neolepidozia sarawakensiar. grandistipula(page94 plates page
399

Fig. 133 Neolepidozia sarawakensian Fig. 134 Neolepidozia sarawakensgem
grandistipula stem underleaffrom RICHARDS 19740  underleaf(from RICHARDS 2513

50* Stem underleavdsapezoid to transversely rectangular, usually
wider than longdisc up to 2.5 cells highr{g. 134), branch leaf disc
rectangularFig. 132), not becoming smaller at the base, lobes
mostly upright (Malaysia Borneg
.................... Neolepidozia sarawakens{page93, plates pag892

45* (45 see page@6) Majority of the branch leaves less than 0.4 mm Iaigo consult the
comparison sheétPlateS AT M, PAgEL3D) ...uuuceiiiiiieeiieieeeeeeeeee e 51

51 Bilobate branch underleavesnsisting of up to 10 cells (due to secondary cell
divisions sometimes up to 12 cel(§)ig. 135, Fig. 136, Fig. 137, Fig. 139 ....... 52

Fig. 135 Neolepidozia panayensisranch Fig. 136 Neolepidozia bickeriranch

underleaffrom SCHWARz 7180 underleaf{from SCHAFER-VERWIMP 18594/A
/ \ \ A
Fig. 137 Neolepidozissalasii branch Fig. 138 Neolepidozia papulosear. apoensis
underleaf{from SHEVOCK 56230 branch underlegfrom SCHWARZz 4684
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52 Basal cells of the branch leaf disecge, up to 80 um lond~g. 139 (Papua
New Guined New Guinea; Philippines Panay; Taiwarf Orchid Island

{ /
Fig. 139 Neolepidozia panayensis  Fig. 140 Neolepidozia bickerbranch
branch leaffrom ScHwARz 7180 leaf (from SCHAFER-VERWIMP 18594/A

Fig. 141 Neolepidozia salasihranch  Fig. 142 Neolepidozia papulosear. apoensis
leaf (from SHEVOCK 56230 branch leaffrom ScHwWARZ 4684

52* Basal cells of the branch leaf dismaller(Fig. 140, Fig. 141, Fig. 142), only
(U] 38 (o TR 0 I U U 1 [ T PRSP 53

53 Branch leaves up to 0.2 mm long, divided up to 0.5 of the leaf |€Rigth
142), branch leaf lobes flatuticle markedlypapillose (ndonesia
Sulawesi Philippinesi Mindanag
................ Neolepidozia papulosgar. apoensigpage79, plates pag833

53* Branch leaves more than 0.2 mm long, divided up to 0.3 of the leaf length,
lobes bent ventrallycuticleweakly to strongly papillose..................... 54

54 Branch leaves flat, longitudinally attachedynly lobes hooked
ventrally,disc cells often with secondary divisiort§d. 140), branch
leaf cells weakly papilloséMalaysiai Borneo,Malay Peninsula
Thailang ........cccceee.... Neolepidozia bicker{page36, plates pag&55

54* Branch leaves concave, obliquely attached, disc cells without secondary
divisions ig. 141), branch leaf cells strongly papillose (Philippiries
N[=To] (o 1S) J Neolepidozissalasii(page9l, plates pag886)

51* Bilobate branch underleaves consistingrafre tharnlO cells............cccveeeeene 55

55 Most of the branch leaves with somobes wider than 2 cells at the b&Béy.
143 Fig. 144, Fig. 145, Fig. 146)

=

Fig. 143 Neolepidozia limbawonensis Fig. 144 Neolepidozisschaeferverwimpii
branch leaffrom SHEvoCk 54633 branch leaffrom SCHAFER-VERWIMP 37449
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Fig. 145 Neolepidozia morobensisranch ~ Fig. 146 Neolepidozia tangkulanens
leaf (from STREIMANN & BELLAMY 12989  branch leaffrom YORONG931c)

56 Branch leaves +* ovate, cell walls thin, disc frequently with secondary cell
divisions fig. 144), cuticlealmost smooth (JapanRyukyu Islands,
Taiwan Thailang
..................... Neolepidoziaschaeferverwimpif (page97, plates pagé12)

56* Branch leaves rectangular to trapezoid, cell walls moderately thickened,
disc rarely with secondary cell divisiorSi§. 143 Fig. 145, Fig. 146),
cuticlemarkedly papilloSe..........cuuvvviiiiiiiiiieeee e, 57

57 Stem and branch leaves obliquely insertgein leaf lobes often wider
than 2 cells at the bagkig. 147) (Philippinesi Mindanao)
....................... Neolepidozia limbawonensigage59, plates pagé51)

Fig. 147. Neolepidozia limbawonensistem Fig. 148 Neolepidozia morobensisranch  Fig. 149 Neolepidozia tangkulanens
leaf (from SHEVOCK 54633 leaf (from STREIMANN & BELLAMY 12989 stem leaffrom Y ORONG931c)

57* Stem and branch leaves longitudinally inserted, stem leaf lobes 2 cells at
the base, very rarely widéFig. 148 Fig.149) .........ccoovvrvvvvivnvnnnnnee. 58

58 Branch leave2507 300 um longgdivided up to 0.4 of the leaf
length,disc cells exceeding 30 um, periamtiouth crenulate to short
ciliate (Papua New GuineiaNew Guinea; Philippines Mindanaq
............... Neolepidozia tangkulanensigpagel06, plates pagd49)

58* Branch leavesip to 250 um longdivided up to 0.5 of the leaf
length disc cells often less than 30 um long (perianth not observed)
(Papua New GuineaNew Guinea
....................... Neolepidozia morobensipaget8, plates page88)

55* Most of the branch leaves with lobes 2 cells
wide atthe base.........ccoocoeeeviiveiiieennn. 59

59 Branch leaf lobe cells markedly
constricted at the transverse g&(ffig.
150), perianth mouth crenulate, leaves
often fragile(Papua New GuineaNew  Fig. 150 Neolepidozia schusteri
Guined branch lea{from SCHUSTER67-6269
. Neolepidozia schustefpage99, plates
page423

8 The plants depicted ds. wallichiana in HATTORI & MizuTaNl 1958 resembleéNeolepidoziaschaefewverwimpii due to the
isodiametric cells of a rather irregular cell arrangement. Specimeé¥svedllichianafrom Japan have to be restudied to verify their

identity.
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59* Branch leaf lobe cells not or only slightly constricted at the transverse
walls, perianth mouth crenulate or ciliate, leaves not frggikp 151, Fig.
152 Fig. 142 Fig. 153 Fig. 154

Fig. 151 Neolepidozia massartiana Fig. 152 Neolepidozia papuloséranch
branch leaffrom ScHwARz 4776 leaf (from SCHAFER-VERWIMP 18816b)

Fig. 153 Neolepidozia papulosear. Fig. 154 Neolepidozia tenerdranch
sakuraii branch lea{from SAKURAI 11699  |eaf (from ScCHWARzZ 4735

60 Branch leaves oblique inserteaften + asymmetridyranch underleaves
rather largecompared to the lateral leayesore than half of theength
of thebranch leses (ndonesia Java, New Guinea, Sumatra; Malaysia
i Borneo, Malay Peninsula; Philippingéd.eyte, Mindanao, Negros;
Taiwan .............. Neolepidozia massartiangpage65, plates pag@76)

60* Branch leaves longitudinally insertexyymmetric, branch underleaves
small to medium sized compared to the lateral leaves, less than half of
the length of the branch leav@sg. 155, Fig. 156, Fig. 157) ............ 61

Fig. 155 Neolepidozia papulose Fig. 156 Neolepidozia papulosa Fig. 157: Neolepidozia teneta
branch underleafrom ScHAFER- var. sakuraii branch underleaf  branchundeteaf (from
VERWIMP 18816b) (from SAKURAI 11699 SCHWARZ 4739

61 Plants densely pinnately branchdgdstof branch leaves bent
towards the ventral side of the branstem leaves more than 350
pm long(Indonesia Java; Malaysid Borneo; Philippine$
Mindanag ............ Neolepidozia tenergpagelQ7, plates pagd55

61* Plants loosely pinnately branched, branch leavessiain leaves up
(Lo TR 1510 VT2 8 [ Vo PSPt 62

62 Branch leaf disc rectangular, longer than wigl&1 4.5 cells
high (Fig. 152), walls of branch leaf cells moderately thickened
(Indonesia Borneo, Sulawesi, Sumatra; Malaysi8orneo,
Malay Peninsula; PhilippindsLeyte,Mindanao, Negros; Sri
Lankg
............ Neolepidozia papulosa. str.(page76, plates pag820)

62* Branch leaf disc + square, shorter or as long as widé, 25
cells high, walls of branch leaf cells thilig. 153 (Taiwan)
Neolepidozia papulosaar. sakuraii (page84, plates pag&52
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6. Treatment of Taxa
Remark:

The specimens that we studied are marked with an exclamation mark (!). We intentionally omitted the term isotype for
new taxa when duplicates of the respective specimen were distriantedot studied by u#\s species can grow
intermixed, we refer to these specimens as duplicates. In order to determine the status of an isotype, the relevant specimens
must be studied in detail.

NeolepidoziaarauluensisU. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

Papua New GuineaNew GuineaMorobe ProvinceAraulu Logging Area26 km SE of Wayi7° 28' S 146° 48' E£1900
m, Podocarpus Phyllocladusand Fagaceaedominated ridge forestt base of uprooted tre¢eg. H. STREIMANN
13611 29 January 198UHE, det.R. GROLLE 1982 ad_epidozia wallichianaduplicates CANB, LAE, NICH).

Figures
Plate6, Plate7, Plate8, Plate9, Platel0, Platell

ComparisorPlateli B.

Description

Plants pale yellowish green, small, up to 1.5 cm long, stem with leaves 0.7 mm wide, leaves fragile, leaf lobes often
missing. Branching 1-pinnate, ofFrullania-type. Branchesup to 3 mm long, occasionally flagelliform at the end.
Flagelliform branches sparse, up to 4 mm lon&hizoids not seenStemin cross section 100 um wide and 100 um
high, cortical cells 10, 21 34 x 157 20 um, cell walls thickened, medullary cells 15,1108 x 87 15 um, cell walls
thickened, trigones small, dorsal cortical cells ovate to elongated rectangula#83251i 74 um, 1.5 2.1 as long as

wide, cell walls thickened, trigones lacking to small, cuticle smoStbm leavesdistant, longitudinally inserted,
spreading at an angle of 50°75°, leaves trapezoid, symmetric to weakly asymmetric, flat,i2200 um wide 2707

360 um long, 0.8 1.3 as long as wide, divided by 0.9.5 of the leaf length, margin entire, dis¢ 8 cells wide, 3.5

4.5 cells long, 150 250 um wide, 150 190 um long, 0.7 1.1 as long as wide, median cells hexagonal, polygonal to
shortrectangular, 32 38 x 34i 51 um, 1i 1.6 as long as wide, cell walls moderately thickened, trigones small, cuticle
smooth, basal cells hexagonal, polygonal to rectanguldr,357x 38i 45 pm, 1.3i 1.4 as long as wide, leaf lobe$ 3

4, weakly divergst, 4.51 5.5 cells long, straight, 2 cells wide at base, multiseriate pga#t dells long, uniseriate part 3

T 5 cells long, cells ovate to barrel shaped, constricted at the transversal wialBf) 27 40 um, 1.1 1.5 as long as

wide, cell wallsmoderately thickened, trigones small, cuticle with round to striate papillae, half stem leaf near branch
base Zobate, otherwise similar to the stem leas&em underleavedlistant, transversely attached, appressed, 1.1

times as wide as the stermderleaves trapezoid, 160240 um wide, 190 220 um long, 0.8 1.3 as long as wide,
divided by 0.2 0.4 of the leaf length, disci68 cells wide, 2.5 3.5 cells long, 120 210 pum wide, 120 150 um long,

0.67 1.3 as long as wide, median cells ouvatelongated polygonal, 2630 x 261 40 um, 0.9 1.5 as long as wide, cell

walls thickened, trigones enlarged, cuticle smooth, basal cells elongated polygonal, in particular in the central part, 20
25 x 401 60 um, 1.7i 3 as long as wide, leaf lob83 4, weakly divergent, 1.6 2.5 cells long, 2 cells wide at base,
multiseriate part 1 2 cells long, uniseriate parti12 cells long, cells 18 27 x 30i 43 um, 1.1i 2 as long as wide, cell

walls thickened, trigones small, cuticle smo@hanch leavesapproximate, longitudinally inserted, spreading at an angle

of 35°-80°, leaves rectangular to trapezoid, symmetric, flat,i2240 um wide, 310 370 um long, 1.1 1.6 as long as

wide, divided by 0.4 0.5 of the leaf length, margin entire, paftiakith a blunt marginal tooth at the lobe base, disc 6
cells wide, 3.5 4.5 cells long, 120 220 pm wide, 160 210 um long, 0.8 1.5 as long as wide, median cells hexagonal,
polygonal to short rectangular, 286 x 217 40 um, 0.7i 1.3 as long as Wk, cell walls moderately thickened, trigones
small, cuticle smooth, basal cells square, polygonal to elongated ov&t8528 251 49 um, 1.11 1.6 as long as wide,

leaf lobes 3, upright to divergent, 3.5.5 cells long, 2 3 cells wide at base, mideriate part 1 2 cells long, uniseriate

part 21 4 cells long, cells ovate to barrel shaped, constricted at the transversal walls, ¢33 2817 37 um, 0.9

1.4 as long as wide, cell walls moderately thickened, trigones small, cuticle with t@wtdate papillaeBranch
underleavesimbricate, overlapping 0.5 of the underleaf length, transversely attached, appressdd9 1ifdes as wide

as the branch, underleaves rectangular to trapezoid, 130 um wide, 163 220 um long, 1.1 1.7 as éng as wide,
divided by 0.4i 0.5 of the leaf length, disci46 cells wide, 1.5 3.5 cells long, 70 150 um wide, 80 130 pum long,

0.71 1.7 as long as wide, median cells ovate to elongated polygoriaB2% 32i 40 um, 0.9 1.6 as long as wide, ite

walls moderately thickened, trigones small, cuticle smooth, basal cells rectangular to elongated polygonal, in particular
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in the central part, 18 25 x 401 60 um, 1.8/ 3 as long as wide, leaf lobes 3, weakly divergent, 2.6 4.5 cells long,
2 cells wide at base, multiseriate pait 2 cells long, uniseriate parti24 cells long, cells 19 29 x 18i 40 pm, 0.9
1.7as long as wide, cell walls moderately thickened, trigones small, cuticle with round to striate papillae at the lobe tips.

Distinquishing characters

The species is characterised [y themoderately fragildeaves, (2) the trapezoid leaf dibat is3.57 4.5 cells high,
and (3) large underleaves that overlap each dtyep to half their length

Similar species

A similar species with fragile leaves & yorongii which has a smaller leaf disc (up to 2.5 cells) and more distant
underleaves.

It also bears a close resemblanceNo schusteri which has squar-rectangular branch leaf discs and remote
underleaveswhich has a square to rectangular branch leaf disc and remote underleaves.

N. streimannihas smaller branch underleaves #raremotely attached, smaller branch leaves with a longer multiseriate
part of its lobes, and shorter basal cells of the branch underleaves.

The specimeBRASS23276 inJE was identified ad. mamillosamost likely due to the constricted branch leaf lobe cells.
This species has robust leaves and regular branch leaves, as well as smaller branch unbleneargiosagrows in
mangrove forests, rather than at higher elevations in mountainous regions.

Distribution
PapuaNew GuinegNew Guinea)

Specimen studied

[Papua New Guinea] New GuineaMilne Bay District North slopes of Mt. Dayman, Maneau Rantfg50 m leg.L.J.
BRrRASS23276 Marchi Novemberl953(!JE, det.M. MizuTANI 1976 ad epidozia mamillosaremark byR. GROLLE
1984 "probabely f. of. wallichianawith vegetative reproductiontiuplicate: A.

Etymology.
The species is named after the Araulu Logging afeere the speciesas discovered.
Remark

The plants from the specim&RAss23276 are more fragile than those of the type collection. It develops smaller branch
underleaves that are hardly overlapping each other due to the broken leaf lobes. The brando Ieatsisow an
occasional lateral tooth near the lobe balaverthelessthe plants fit well within the range b arauluensis

Neolepidozia augustanéSTEPH.) U. SCHWARZ , SCHAF .-VERW. & SHEVOCK comb. nov.
Basionym

Lepidozia augustan&TEPH. Species Hepaticarum 820. 1922.
Type

Nova Guinea. Augusta Fluss. ldgrof. Dr. L. Schultze1910 (G00113399rev. R. GROLLE as Lepidozia cuneifolia
STEPH 1909 [=L. augustane&STEPH. 1 92 2, Ty p us ] ,M. Mzutae Juiy T96%mdetd.J.ENGEL 2002 as
Telaranea wallichiangGoTT.] SCHUST. TYPE ofLepidozia augustan8TEPH.).

Figures

STEPHANI (1985) Icones no. 5220.

Platel2, Platel3, Platel4, Platel5, Platel6, Platel7, Platel8, Platel9.
ComparisorPlate31 A.

Description

Plants yellowish brown, medium sized, up to 2 cm long, stem with leaves up to 0.9 mm wide, leaves not fragile.
Branching 1-pinnate, ofFrullania-type.Branchesup to 4 mm long, not flagelliform at the eridagelliform branches
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sparse, up to 5 mm lonRhizoids not seenStemin cross section 200 um wide and 160 pm high, cortical cells 12, 31
48 x 2071 49 pm, cell walls thickened, medullary cells up to 6Q, 23 x 97 21 um, cell walls thickened, trigones
enlarged, dorsal cortical cells square to short rectangular,@53x 407 74 um, 0.6/ 1.4 as long as wide, cell walls
moderately thickened, trigones small, cuticle smo&tlem leavesapproximate, longitudinally to obliquely inserted,
spreading at an angle of 6080°, leaves square to short rectangular, symmetric to weakly asymmetric, flait, K80
um wide, 400 480 um long, I 1.3 as long as wide, divided by 0.4.5 of the leaf length, margin entire, disc 8 cells
wide, 3.51 5.5 cells long, 220 250 um wide, 200 280 um long, 0.8 1.3 as long as wide, median cells elongated
polygonal to rectangular, 3236 x 397 54 um, 1.2i 1.6 as long as wide, cell walls thin, trigones lacking, cuticle
occasionally with striate papillae, basal cells elongated polygondl,389x 591 70 um, 1.8i 2 as long as wide, leaf
lobes 4, divergent, 455.5 cells long, straight to weakly falcate, 2 cells wide at base, multiseriateipartdlls long,
uniseriate part 8 5 cells long, cells rectangular to elongated polygonal, nostdoted at the transversal walls, 1128

x 391 48 um, 1.4i 2.2 as long as wide, cell walls thin to weakly thickened, trigones small, cuticle with elliptical papillae,
half stem leaf near branch baséoBate, otherwise similar to the stem leav&@®m underleavesdistant, transversely
attached, recurved,i11.1 times as wide as the stem, underleaves square to short rectangula3p280m wide, 250

330 um long, 0.9 1.1 as long as wide, divided by 0.8.4 of the leaf length, disc 8 cells wide, 2.8.5 cdls long, 180

T 230 um wide, 140 190 um long, 0.7 1 as long as wide, median cells rectangular to elongated polygoriaB428
3671 49 um, 1.1i 1.8 as long as wide, cell walls weakly thickened, trigones small, cuticle smooth, basalbogjised
polygonal to rectangular, 3040 x 41i 61 um, 1.4i 1.7 as long as wide, leaf lobes-§34, upright to divergent, 2.6

5.5 cells long, 2 cells wide at base, multiseriate parR ells long, uniseriate parti24 cells long, cells 2D 27 x351

46 um, 1.4i 1.9 as long as wide, cell walls weakly thickened, trigones small, cuticle srBoatith leavesapproximate,
longitudinally inserted, spreading at an angle of B80°, leaves rectangular to trapezoid, asymmetric, flat,i 2340

pm wide, 4107 490 um long, 1.2 1.8 as long as wide, divided by 0.3.6 of the leaf length, divided by 0i30.4 on

the ventral side, margin entire, disc 6 cells wide, i35 cells long, 140 190 um wide, 190 310 pum long, 1.1 2 as
long as wide, mediacells elongated polygonal, 8311 x 38i 52 um, 1.3/ 1.6 as long as wide, cell walls thin, trigones
lacking, cuticle almost smooth, basal cells ovate to elongated polygonad®B® 44i 67 um, 1.3 2.2 as long as wide,
leaf lobes 3, upright, diveemt to weakly falcate, 3.65.5 cells long, 2 3 cells wide at base, multiseriate part 2 cells
long, uniseriate part 2 3 cells long, cells rectangular to elongated polygonal, not constricted at the transversal walls,
cells 167 31 x 341 47 um, 1.Zi 2.9 as long as wide, cell walls thin, trigones lacking, cuticle occasionally with round to
elliptical papillae.Branch underleavesdistant, transversely attached, recurved, 1.2 times as wide as the branch,
underleaves square to rectangular, 11®0 umwide, 1407 210 um long, 0.9 1.8 as long as wide, divided by Q.3
0.4 of the leaf length, disci46 cells wide, 1.5 2.5 cells long, 90 170 um wide, 85 135 um long, 0.6 1.3 as long

as wide, median cells square, rectangular to elongated poly8@me83 x 28/ 41 um, 1i 1.5 as long as wide, cell walls
weakly thickened, trigones small, cuticle smooth, basal cells elongated polygoin8b 22381 60 um, 1.5 2.7 as long

as wide, leaf lobes P 3, upright to weakly divergent, 2i53.5 cellslong, 21 3 cells wide at base, multiseriate part 1
cells long, uniseriate parti23 cells long, cells 17 24 x 247 39 ym, 1.1i 1.7 as long as wide, cell walls weakly
thickened, trigones small, cuticle smooHerianth originating ventrally from the main stem, 5 mm long, narrowed
towards the mouth, b plicate in the uppermost paRerianth mouth ciliate, mouth cells linear, 1114 x 70i 82 um,
5.97 6.4 as long as wide, cell walls thick, trigones small, cuticle smooth, median cells ovate, rectariinéar, 18

30 x 321 80 um, 1.1i 4.4 as long as wide, cell walls thin, trigones weakly enlarged, cuticle sntamttale bracts
ovate, not united, margin weakly dentate, ciliate at the apex, 760 um wide, 1200 1500 um long, 1.7 2 as long

as wide, median cells elongated polygonal to lineaii, 33 x 721 140 um, 2.2 5.6 as long as wide, cell walls thin,
trigones lackingcuticle smoothFemale bracteoletriangular, margin weakly dentate, ciliate at the apex,i6D00 um
wide, 7007 1000 pum long, 1.2i 1.4 as long as wide, median cells elongated polygonal, 38Bx 68i 93 um, 2.7 4.1

as long as wide, cell walls thin, trigones lacking, cuticle smooth.

Distinquishing characters

The species is characterig@dl its rather large size, with branch leaves often exceeding 400 um in length, (2) the medium
sized branch underleaves consisting of more than 12 cells, (3) the elongated branch leaf disc cells that are up to twice as
long as wide, (4) narrow branch ldabes, and (5) a lack of secondary cell division in the branch leaf disc.

Similar species

N. augustanahares many characteristics wWiNh palawanensisHowever, the latter one has smaller, ovate cells that are
only up to 40 um long and distinctly developed trigones.

N. variifolia var. kairuruensisis similar in size, but has much larger branch underleaves that overlap each other, as well
as smaller and rather isodiametric branch leaf disc cells.

N. solomonensikas even larger, more overlapping branch underleaves aneéshaped branch leaf lobe cells.
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N. zanteniibased on a specimendi (/AN ZANTEN 105), whichMIizuTANI identified ad_. augustanaghas smaller branch
underleaves consisting of fewer than ten cells, as well as larger branch leaf disc cells with very thin walls.

In some cased\. augustanaesembledN. cuneifoliavar. luxurians However, this species has a branch leaf disc that is
up totwelvecells wide, which leads to a ratheregular cell pattern angmallerbranch underleaves.

All other species with asymmetric leaves either have smaller branch leaves or frequently develop secondary cell divisions
in the branch leaf disc.

Distribution:
Papua New Guinedgw Guinej.

Specimen studied:

Papua New Guinea New GuineaWest Sepik Provingd-rieda River prospecting area of Frieda Copper Co., between
M 6 and M 29 of Nena are@ km NW of Frieda Base Camg°® 40" S 141° 43' E850- 1000 m tropical rainforest
on slope facing Son bush collection site no. 3deg. TIMO KOPONEN34911, 2 August 1981 (JE!, de§. PipPO as
Lepidozia wallichianaduplicate: H)

Remark

The specimen in Geney&) was identified a&. cuneifoliaby GROLLE 1965 which was followed bENGEL & MERRILL
(2004) who listed.. augustanas a synonym of elaranea cuneifoliadespite stating that its leaf lobes are only 2 cells
wide at the bas&ROLLE & PIIPPO (1984) combined it with.. wallichianafollowing the synonymisation df. cuneifolia
with L. wallichianaby INOUE (1979).

However, the aforementioned characteristics, as well as the differences to similar species, led us to conblude that
augustands a distinct species.

Neolepidozia becket). SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

Malaysia: Flora of Malaya, Gunong Siku, Pahang (Cameron Highlands), 6000 ftmgritanemossy forests, abundant
on horizontal trunks, legW.S. NuLL 610, 30 July 1970 (JE! holotype det. M. MizUTANI 1976 asLepidozia
cuneifolig. The specimen consists of 2 specidgolepidozia beckefiNuLL 610) andNeolepidoziamassartiana
(NuLL 610a).

Figures
Plate20, Plate21, Plate22, Plate23, Plate24.

ComparisorPlate31 K.

Description

Plants pale yellowish green, small, up to 1.5 cm long, stem with leaves up to 0.6 mm wide, leaves noBfiagilEng
1-pinnate, ofFrullania-type.Branchesup to 3 mm long, not flagelliform at the erfelagelliform branches scattered,
up to 7 mm longRhizoids not seenStemin cross section 195 pm wide and 175 pum high, cortical cells 12 521x 26

T 42 um, cell walls thickened, medullary cells up to 455 13 x 12i 24 um, cell walls thickened, trigones enlarged,
dorsal cortical cells square tomshrectangular, 36 45 x 367 58 um, 1i 1.5 as long as wide, cell walls thickened,
trigones small, cuticle smootBtem leavesmbricate, obliquely inserted, spreading at an angle of #0”, leaves square
to short rectangular, weakly asymmetric, flat, 1940 pm wide, 240 300 pm long, 1.2 1.5 as long as wide, divided
by 0.41 0.6 of the leaf length, margin entire, discdls wide, 3.5 5.5 cells long, 170 190 um wide, 136G 170 pum
long, 0.7i 1 as long as wide, median cells square, hexdgorshort rectangular, 2128 x 23i 35 um, 1.1 1.5 as long
as wide, cell walls thickened, trigones small, cuticle with striate papillae, basal cells ovate to short rectarigiax 20
371 43 um, 1.2 2 as long as wide, leaf lobes 4, upright teedgent, 4.5 5.5 cells long, straight to weakly falcate, 2
cells wide at base, multiseriate pari 2 cells long, uniseriate parti34 cells long, cells rectangular to elongated
polygonal, not constricted at the transversal wallg, 28 x 21i 28 um,1.37 1.7 as long as wide, cell walls thickened,
trigones small, cuticle with round to elliptical papillae, half stem leaf near branch tatsat@, otherwise similar to the
stem leavesStem underleavedistant, transversely attached, appressed to moderately spreading away from the stem,
0.971 1 times as wide as the stem, underleaves transversely rectangularl 9@m wide, 180 200 um long, T 1.1

as long as wide, divided by 0i3.4 of the leafength, disc 8 cells wide, 2153.5 cells long, 181 185 pm wide, 110
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140 um long, 0.6 0.8 as long as wide, median cells square, hexagonal to short rectangulag 2281 35 pum, 1.1i

1.6 as long as wide, cell walls thickened, trigones small, cuticle smooth, basal cells short elongated polyig@8at, 25
337 39 um,1.27 1.4 as long as wide, leaf lobes 4, upright,il25 cells long, 2 cells wide at base, multiseriate part 1

2 cells long, uniseriate partil2 cells long, cells 18 28 x 227 28 um, 1i 1.2 as long as wide, cell walls thickened,
trigones smallcuticle smoothBranch leavesimbricate, obliquely inserted, spreading at an angle ofi 480°, leaves
square, rectangular to trapezoid, symmetric to weakly asymmetric, flat, 1I8@um wide, 240 290 um long, 1.3 1.9

as long as wide, divided by 0i30.4 of the leaf length, mgin entire, disc 6 8 cells wide, 4.5 6.5 cells long, 110

175 um wide, 135 190 um long, 0.8 1.5 as long as wide, median cells square, hexagonal to short rectangulag 18

x 2271 33 um, 1i 1.4 as long as wide, cailalls thickened, trigones small, cuticle with striate papillae, basal cells ovate
to short rectangular, 17 25 x 347 43 ym, 1.51 2 as long as wide, leaf lobesi 34, upright to weakly divergent,
occasionally falcate, 35565.5 cells long, 2 3 cells wile at base, multiseriate part 3 cells long, uniseriate parti24

cells long, cells rectangular to elongated polygonal, not constricted at the transversal walls,i c2ls<1¥8i 28 um, 1

T 1.5 as long as wide, cell walls thickened, trigones sroaticle with round to elliptical papilla®&ranch underleaves
imbricate, overlapping 0.3 of the underleaf length, transversely attached, appress@d4 #irhes as wide as the branch,
underleaves square to short rectangular,i1460 um wide, 180 200 pm long, 1.2 1.4 as long as wide, divided by
0.27 0.4 ofthe leaf length, disc 6 cells wide, 3.51.5 cells long, 110 160 pum wide, 12G 140 um long, 0.8 1.3 as

long as wide, median cells square, hexagonal to short rectangulaB®8 277 33um, 1.17 1.3 as long as wide, cell
walls thickened, trigones small, cuticle smooth, basal cells short elongated polyganag 2238i 45 um, 1.4i 1.8 as

long as wide, leaf lobes 3, upright, 2.8.5 cells long, 2 3 cells wide at base, multiseriggart 11 2 cells long, uniseriate
part 1 cells long, cells 1622 x 21i 25 um, 1.1 1.5 as long as wide, cell walls thickened, trigones small, cuticle smooth.

Distinguishing characters

The most striking character bif. beckeriare the large branch underleaves, that are up to twice as wide as the branch with
a disc that is up to 4.5 cells high. None of the otieolepidoziaspecies we studied, develop these large underleaves.
Furthermore, it is characterised by (1) the small branch leaf cells with thickened walls and paptikdee(2) the
imbricate, obliquely inserted leaves, and (3) the branch leafdabethat are occasionally more than 2 cells wide. Even
though the branch leavase mostly symmetric, sonasymmetric leaves with falcate lobes can be found.

Similar species

The weakly asymmetric leaves BF. beckerpoint towardsN. variifolia which hassmaller branch underleavaad more
asymmetric branch leave§he rather large branch underleavedofariifolia var. kairuruensishavea different shape
and are deepeiidded.

N. massartianawhich has similar obliquely inserted branch leaves, usually has more symmetrical branch leaves, thinner
cell walls and smaller branch underleaves.

Branches with symmetric leaves might resenilevinteridue to their large underleaves and obliquely inserted leaves.
Its branch leaves are more deeply divided. Furthermore, the median branch leaf cells can reach up to 40 um in length,
and the lobes of the stem underleaves are longer.

Distribution
Malaysia (Malay Peninsulapnly known from the type collection.

Etymology.

The species is name@dicated to th&erman bryologisCHRISTIAN BECKER (Leipzig) for his most valuable contribution
to the exploration of the bryophyte flora of Leipzig

Neolepidozia bickerU. SCHWARZ , SCHAF.-VERW. & SHEVOCK Spec. nov.

Holotype

Malaysia: StatePahangFrasers Hill Parklandschaft im Ort, RegenwdRand 3° 42' 39.5" N 101° 44' 11.4" E£1300
m, an BaumfarnstammCfyathed in kleiner Bachschluchtleg. SCHAFER-VERWIMP & VERWIMP, 20 May 1997
(herbariumSCcHAFER-VERWIMP 18594/A).

Figures

Plate25, Plate26, Plate27, Plate28, Plate29, Plate30, Plate31.
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ComparisorPlate51 B.

Description

Plants pale yellowish green, medium sized, up to 2 cm long, stem with leaves up to 0.6 mm wide, leaves not fragile.
Branching 1-pinnate, ofFrullania-type, often with ventral intercalar stem innovatioBsanchesup to 3 mm long,
occasionally flagelliform at the en#lagelliform branches scattered, up to 5 mm lonBhizoids originating from the
dorsal side of underleaf cellStemin cross section 130 um wide and 95 um high, cortical cells 10,4Bx 15i 30

um, cell walls thickened, medullary cells up to 28§ 23 x 13i 18 um, cell walls thin, trigones enlarged, dorsal cortical
cells isodiametric to elongated polygonal,i284 x 35/ 62 um, 1i 2.2 as long as wide, cell walls moderately thickened,
trigones small, cuticle smootlstem leavesapproximate, longitudinally inserted, spreading at an angle of &5,
leaves square to short rectangular, weakly to markedly asymmetric, lobes bent down ventralR3090n wide, 210

T 295 pm long, 0.9 1.5 as long as wide, divided by 0.3.5 d the leaf lenth, margin entire, disc 8 cells wide, 2.5

4.5 cells long, 160 195 um wide, 125 210 pm long, 0.7 1.2 as long as wide, median cells isodiametric to elongated
polygonal, 21i 33 x 30i 38 um, 0.97 1.6 as long as wide, cell walls thin to weakly thickd, trigones lacking, cuticle
smooth, basal cells elongated polygonali 33 x 321 49 um, 1.1i 1.8 as long as wide, leaf lobes 4, upright to divergent,
2.57 4.5 cells long, straight to weakly falcate, 2 cells wide at base, multiseriate part drogllgiiseriate parti24 cells

long, cells rectangular to elongated polygonal, not constricted at the transversal wiall®, 2@5i 31 um, 1.3/ 1.8 as

long as wide, cell walls thin to weakly thickened, trigones small, cuticle smooth, half steradeatanch basel@bate,
otherwise similar to the stem leav&tem underleavedlistant, transversely attached, spreading away from the stem, 0.8
T 0.9 times as wide as the stem, underleaves square to transversely rectangulad@ Qs wide, 95 125um long,

0.871 1.2 as long as wide, divided by 0.2.5 of the leaf length, disci68 cells wide, 1.5 2.5 cells long, 9% 130 um

wide, 507 95 pum long, 0.4 0.8 as long as wide, median cells isodiametric polygonal, 1% x 17i 21 um, 1i 1.3 as

long as wide, cell walls thickened, trigones small, cuticle smooth, basal cells elongated polydogal x1%6i 30 pm,

1.371 2 as long as wide, leaf lobed 31, upright, 1.5 2.5 cells long, 2 cells wide at base, multiseriate part 1 cells long,
unisefate part I' 2 cells long, cells 18 15 x 20i 34 um, 1.4i 2.5 as long as wide, cell walls thickened, trigones small,
cuticle smoothBranch leavesimbricate, longitudinally inserted, spreading at an angle of @&D°, leaves rectangular,
symmetric to weakly asymmetric, lobes bent ventrally,i15@0 um wide, 270 305 um long, 1.7 1.9 as long as wide,
divided by 0.3i 0.4 of the leaf length, dided by 0.3 on the ventral side, margin entire, di§c7écells wide, 4.5 6.5

cells long, 140" 160 pmwide, 1807 220 um long, 1.1 1.6 as long as wide, median cells isodiametric to elongated
polygonal, 27 36 x 35i 46 um, 1.1i 1.4 as long as wide, cell walls thin to weakly thickened, trigones lacking, cuticle
almost smooth or with striate papillaesbhcells elongated polygonal, B20 x 40i 54 um, 1.2 1.6 as long as wide,

leaf lobes 3, upright, 3.5 cells long, -8) cells wide at base, multiseriate pait 2 cells long, uniseriate parti23 cells

long, cells rectangular to elongated polygomait constricted at the transversal walls, cell$ 2B x 261 34 um, 1.4

1.9 as long as wide, cell walls thin to weakly thickened, trigones lacking, cuticle almost smooth or with round papillae.
Branch underleaveddistant, transversely attached, upright to spreading, D.8mes as wide as the branch, underleaves
square, trapezoid to rectangular,i685 um wide, 70 95 um long, 0.9 1.2 as long as wide, divided by 0.8.5 of the

leaf length, disc 4 6 cellswide, 0.5i 2.5 cells long, 50 90 pum wide, 400 65 um long, 0.5 0.9 as long as wide, median
cells square, 21 23 x 181 19 um, 0.8 0.9 as long as wide, cell walls moderately thickened, trigones lacking, cuticle
smooth, basal cells elongated polygonal; 1Bl x 247 34 ym, 1.2i 2.1 aslong as wide, leaf lobesi23, upright to
weakly divergent, 1,5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriate part 1 cells lofgj, cells 1
16 x 257 32 um, 1.61 2.7 as long as wide, cell walls thickened, trigones lackingjcle smoothMale branches
originating ventrallyi intercalar from the main stem, straight, up to 0.8 mm long, with leaves up to 0.5 mnMalde.
bracts imbricate, obliquely attached, ovate to trapezoid, 1200 um wide, 19% 260 um long, I 1.2 as long as wide,
divided by 0.4 of the leaf length, disc 14@20 um wide, 110 160 um long, median cells elongated polygonali 28

x 307 50 um, 1.17 2.1 as long as wide, cell walls thin, trigones lacking, cuticle smooth, basal cells elongateaaiolygo
1771 22 x 260 42 ym, 1.4i 1.9 as long as wide, cell walls thin, trigones lacking, cuticle smooth, leaf lab&supright

to bent inwards, 2.5 4.5 cells long, 2 5 cells wide at base, multiseriate pait 2 cells long, uniseriate parti23 cdls

long, cells 161 24 x 25i 50 um, 1.5i 2.1 as long as wide, cell walls moderately thickened, trigones lacking, cuticle
smooth.Underleavesimbricate, transversely attached, appressed to the branch, underleaves square to rectangular, 75
110 um wide 9071 145 um long, 1.2 1.3 as long as wide, divided by 0.3.4 of the leaf length, disci45 cells wide,

1.57 3.5 cells long, 6% 105 um wide, 50 95 pum long, median cells isodiametric to elongated polygonal,Z&/ x 22

T 33 um, 1i 1.6 as long awide, cell walls thickened, trigones small, cuticle smooth, basal cells isodiametric to elongated
polygonal, 17 22 x 20i 32 um, 11 1.8 as long as wide, cell walls thickened, trigones small, cuticle smooth, leaf lobes
2, upright, 1.5 cells long, 2 cellvide at base, multiseriate part 1 cells long, uniseriate part 1 cells long, dell§ ¥30

T 37 um, 21 2.5 as long as wide, cell walls thickened, trigones small, cuticle snf®exiuality monoicous Perianth
originating ventrally from the main stem, 3 mm long, weakly narrowed towards the mouth, plicate in the upper third.
Perianth mouth ciliate, mouth cells linear, 2R 30 x 341 76 um, 1.5i 3.3 as long as wide, cell walls moderately
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thickened, trigones small, cuticle smooth, median cells rectangular to elongated polygdrbd, 1®0i 83 um, 4.2

6.4 as long as wide, cell walls thin, trigones weakly enlarged, cuticle snittale bractsovate, not united, margin
weakly dentate, ciliate at the apex, 57690 um wide, 840 1080 pm long, 1.5 1.8 as long as wide, median cells
elongated polygonal to linear, 27 x 477 90 um, 1.8/ 4.5 as long as wide, cell walls thin, trigones lackicgticle
smooth, basal cells elongatedymmnal to linear, 20 42 x 56i 80 um, 1.3/ 3.9 as long as wide, leaf lobe$ 3, 3.5i

10.5 cells long, 2 5 cells wide at base, multiseriate pait 8 cells long, uniseriate parti28 cells long, cells elongated
polygonal to linear, cells 1B 20 x 347 94 um, 2i 6.3 as long as wide, cell walls thickened, trigones small, cuticle
smooth.Female bracteoleovate, margin weakly dentate, 390 um wide, 490 um long, 1.3 as long as wide, median cells
elongated polygonal, 1925 x 26i 66 um, 1.1i 3.5 asbng as wide, cell walls moderately thickened, trigones lacking,
cuticle smooth, basal cells elongated polygonal, 2@ x 31i 47 pm, 1.3i 1.7 as long as wide, leaf lobes 3, 4.6.5

cells long, 3 4 cells wide at base, multiseriate part2 cells long, uniseriate part 3 cells long, cells elongated polygonal
to linear, cells 12 23 x 261 39 um, 1.1i 3.3 as long as wide, cell walls moderately thickened, trigones lacking, cuticle
smooth.

Distinquishing characters

N. bickeriis characterised by (1) hooked lobes of the stem and branch leaves, (2) the uniseriate lobes of the stem leaves,
(3) the basal cells of the branch leaf disc that are hardly elondddetthe thinwalled cells and &) the small branch
underleaveswhich usually consist of eight or fewer ceNk.bickeriis one of the few species in which we could document
amonoicoudnflorescence.

The plants from Thailand, in particular, develop a higher branch leaf disc. Compared to the type material, it can be up to
8.5 cells high.

Similar species:

N. papulosavar. uniseriatg with likewise uniseriate stem leaf lobes, does not develop hooked branch leaf lobes. It also
has larger branch underleaves and enlarged cells at the base of the branch leaf disc.

N. tenerawith hooked leaf lobes is larger, more regularly branched, has much larger underleadessandshow the
tendency to develop secondary cell divisions in the branch leaf disc.

The leaves oN. papulosavar. kalatunganensibear some resemblance to thosélobickeri However, its leaf lobes are
not hooked, its branch leaf disc is ovate, the branch leaf disc cellsgee, land its branch leaf lobe cells are slightly
constricted.

N. salasiialso has similar leaves. However, these are concave and more obliquely attached, with strongly papillose cells.
Distribution
Malaysia Borneo,Malay Peninsulg)Thailand

Specimes studied:

[Malaysia]: Borneq Sarawak, Dulitunder 300 mon clay soil on crest of ridgge in primary fordstg.P.W.RICHARDS
2356 29 October 1932 (JEtlet. TH. HERzOG asLepidozia wallichian

Malaysia: StatePahangFrasers Hill PrimarRegenwald am Bishopstrail300 m auf feuchten, morsche@yathea
Stamm leg. SCHAFER-VERWIMP & VERWIMP 18645/B 21 May 1997(herbariumSCHAFER-VERWIMP! 18645/B.

Thailand: Nakor nsr it hamarat, granitic massive Khao (Mt.) Lu
1000 m, on tree trunks, le§.Touw 11580, 4 February 196R{jksherbarium Leiderl,4601350!, detN. KITAGAWA
aslLepidozia papulosa

Etymology.

The species is dedicated to the late German bryolAgisbN BICKER (19071 1988), master carpenter and a galight
scientist who introduced the second author to the world of bryophytes.

Neolepidozia cameronensid. SCHWARZ , SCHAF.-VERW. & SHEVOCK Spec. nov.
Holotype:
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Malaysia: StatePahangCameron Highlands, Nebelwald im Gipfelbereich des Gunung Brin¢cHargjl' 5.6" N 101°
22'57.6" E2000 m an Baumbasjdeg. SCHAFER-VERWIMP& VERWIMP 1870%, 22 May 1997 (herbariufSCHAFER-
VERWIMP 18705M).

Figures:
Plate32, Plate33, Plate34, Plate35.

ComparisorPlate4i C.

Description:

Plants pale yellowish green, small, up to 1.5 cm long, stem with leaves 0.35 mm wide, leaves notfragdhing 1-
pinnate, ofFrullania-type.Branchesup to 2 mm long, not flagelliform at the erfelagelliform branches sparse, up to

2 mm long.Rhizoids originating from the dorsal side of underleaf ceisemin cross section 80 pm wide and 60 pm
high, cortical cells 7, 17 32 x 161 29 pum, cell walls moderately thickened, medullary cells up to 1018 x 91 16

pum, cell walls moderately thickenedigones small, dorsal cortical cells elongated polygonai, 20 x 41i 57 um, 1.8

T 2.5 as long as wide, cell walls thin, trigones lacking, cuticle sm@&it#m leavesdistant, longitudinally inserted,
spreading at an angle of 6085°, leaves square to trapezoid, symmetric to weakly asymmetric, flat,129%bum wide,
1507 220 um long, 0.8 1.2 as long as wide, divided by 0.9.6 of the leaf length, margin entirdisc 6 cells wide, 1.5

1 2.5 cells long, 10% 150 um wide, 65 115 um long, 0.5 0.9 as long as wide, median cells isodiametric polygonal,
247 38 x 271 37 um, 0.8/ 1.2 as long as wide, cell walls thin, trigones lacking, cuticle sparsely with striate papillae,
basal cells isodiametric to elongated polygonali 2B x 357 50 um, 1i 1.8 as long as wide, leaf lobes 3, upright to
divergent, 3.5 4.5 cells long, straight, 2 cells wide at base, multiseriate ga& Gells long, uniseriate parti34 cells
long, cells ovate to elongated polygonal, not to weakly constricted at thedrsalswalls, 11 28 x 197 35 um, 1.3

1.7 as long as wide, cell walls thin, trigones lacking, cuticle almost smooth, half stem leaf near branch base lanceolate,
otherwise similar to the stem leav&tem underleavedlistant, transversely attached, appressed, 0.7 times as wide

as the stem, underleaves square to transversely rectangtildrl Gpm wide, 65 95 um long, 0.8 0.9 as long as wide,
divided by 0.4i 0.5 of the leaf length, disci56 cells wide, 1571 2.5 cells long, 60 90 um wide 357 55 um long, 0.5

T 0.8 as long as wide, median cells isodiametric polygonail, 16 x 15i 21 um, 0.91 1.3 as long as wide, cell walls
thin, trigones lacking, cuticle smooth, basal cells elongated polygonall8% 23i 26 um, 1.3/ 2.1 as long awide,

leaf lobes 3, upright to weakly divergent, 1.8.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriate
part 1i 2 cells long, cells 11 14 x 25 33 um, 2.1i 2.7 as long as wide, cell walls thin, trigones lacking, ceiichooth.
Branch leavesapproximate, longitudinally inserted, spreading at an angle of 807, leaves square to rectangular,
symmetric, flat, 100 190 um wide, 15% 220 um long, 1.2 1.7 as long as wide, divided by 0.4.5 of the leaf length,
margin entire, disc # 6 cdls wide, 2.5 cells long, 90155 pum wide, 85 120 um long, 0.7 1.2 as long as wide, median
cells isodiametric polygonal, 2736 x 307 39 um, 1i 1.4 as long as wide, cell walls thin, trigones lacking, cuticle
smooth, basal clslisodiametric to elongated polygonal,i236 x 38i 54 um, 1.2i 2 as long as wide, leaf lobes-3);
upright to weakly divergent, 3154.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriatei part 3
cells long, cells ovatt isodiametric polygonal, not or weakly constricted at the transversal walls, c&ll30L4 221

33 um, 1.1 1.6 as long as wide, cell walls thin, trigones lacking, cuticle almost smi@hch underleavesdistant,
transversely attached, upright, 0.D.8 times as wide as the branch, underleaves square to trapezoisl) 40n wide,

407 50 um long, 0.9 1.3 as long as wide, divided by 0.4.6 of the leaf length, disci34 cells wide, 0.5 cells long, 30

T 45 um wide, 20 25 um long, 0.5 0.7 adong as wide, basal cells elongated polygonali, 13 x 21i 26 um, 1.4i

2 as long as wide, leaf lobes 2, upright,i125 cells long, 1 2 cells wide at base, multiseriate part 1 cells long, uniseriate
part 17 2 cells long, cells 10 15 x 197 25 um, 1.57 2.3 as long as wide, cell walls moderately thickened, trigones
small, cuticle smooth.

Distinguishing characters:

N. cameronensiss characterised by (1) the bilobate leaves in the most part of the branch, (2) the short, isodiametric
branch leaf cells, (3) the thin cell walls, and (4) the small branch underleaves.

Similar species:

N. ingekarolaés to a certairdegreesimilar toN. cameronensidHowever, the cells of its branch leaves are thieitled,
its branch leaf disc cells are less than 40 um long and the sinus between its branch leaf lobes is narrow.

N. cuneifoliafo. biloba also develops bilobate branch leaves. The base of its branch leaf disc lobes are often wider than
two cells and longer than M. cameronensis
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While branches with bilobate leaves are highly distinctive, those with intermixed trilobate leaves bear some resemblance
to N. papulosavar. kalatunganensisCompared tdN. cameronensjghe latterspecies has larger branch leaf disc cells,
which are usually over 40 um long, as well as longer branch leaves and thinner cell walls.

Distribution:

Malaysia (Malay Peninsula), Thailand.

Etymology:

The species is named after thameron Highlandahere the species was discovered.

Specimen studied:

Thailand: Na kor nsri t hamarat, granitic massive Khao (Mt.) Lua
E, 1740 m, on trees, leg. Touw 11808/B, 5 February 196&{jksherbarium Leiden,4601354!). The specimen
includes twaNeolepidoziesspeciesN. parvulal1808/A andN. cameronensiwhich was separated as 11808/B.

Neolepidozia cuneifoligSTEPH.) FULFORD ET J. TAYLOR . Brittonia 11(2) 85. 1959.
[ Lepidozia cuneifoliéBTEPH. Species Hepaticarum 818. 1909.

[ Telaranea cuneifolidSTEPH.) J.J.ENGEL & G.L. MERR Fieldiana Botany, New Serie$4: 145. 2004.
Type

Nova Guinea. leg.oria. Herb. Levier. mixta cLepidozia lawesi{G 00069618isotype JE 0401678!

Figures

PIPPO (1984) Fig. 4 c, f, h, j (akepidozia wallichiang STEPHANI (1985) Icones no. 52960N KONRAT et al. (2014)

Figs. 2 and 30nly PiipPO (1984) andSTEPHANI (1985) depict the type specimen. lllustrations that are not based on the
type mightshowdifferent speciesSTEPHANI (1985) Icones no. 529@resents part of a branch on the upper left with the
comment @ Ge h?° rdbes mobetoigherdhdsahe drawéng of fhe branch fits very well with the branches of
the type we assume that it was depicted frong#rinematerial.

Plate37, Plate38, Plate39, Plate40, Plate41.
ComparisorPlate31 H.
Description(from JE 0401678 sotype)

Plantspale yellowish green, medium sized, up to 3 cm long, stem with leaves 0.8 mm wide, leaves nds feaugiteng
1-pinnate, ofFrullania-type.Branchesup to 3 mm long, not flagelliform at the erfelagelliform branches sparse, up

to 6 mm longRhizoids originating from the dorsal side of underleaf ceisemin cross section 180 um wide and 130
pum high, cortical cells 12, 2850 x 147 25 um, cell walls thickened, medullary cells4@6, 10i 21 x 91 23 pum, cell
walls thin to thickened, trigonesnall to enlarged, dorsal cortical cells rectangular to elongated polygoriabB& 43

T 70 um, 0.9 1.8 as long as wide, cell walls moderately thickened, trigones lacking, cuticle s@totheavesistant,
longitudinally inserted, spreading at an angle ofi690°, leaves square, weakly to markedly asymmetric, flatj 28M

pm wide, 260" 340 um long, 0.8 1.1 as long as wide, divided by 0.49.6 of the leaf length, margin entire, disc 8 cells
wide, 2.51 4.5 cells long, 190 240 um wide, 113 190 um long, 0.5 1 as long as wide, median cells isodiametric
polygonal to short rectangular, 1838 x 297 41 um, 0.9i 2.1 as long as wide, cell walls thin to weakly thickened,
trigones small, cuticle occasionally with striate papillae, basal eeligyated polygonal, 2238 x 397 49 um, 1.2i 2

as long as wide, leaf lobes 4, upright to divergent] £5 cells long, weakly falcate,i23 cells wide at base, multiseriate
part 2 cells long, uniseriate part 3 cells long, cells rectangular étongated polygonal, not constricted at the transversal
walls, 167 32 x 22i 27 um, 0.8/ 1.4 as long as wide, cell walls thin to weakly thickened, trigones small, cuticle with
round to elliptical papillae, half stem leaf near branch bakeb&e, othenige similar to the stem leaveStem
underleavesdistant, transversely attached, spreading away from the steim] Q.8imes as wide as the stem, underleaves
transversely rectangular, 1620 um wide, 143G 160 um long, 0.7 0.9 as long as wide, divédl by 0.3 0.5 of the

leaf length, disc 8 cells wide, 2i.33.5 cells long, 150 170 um wide, 70 120 um long, 0.4 0.8 as long as wide, median
cells short rectangular to elongated polygonalj Z% x 257 33 pm, 1.1i 1.4 as long as wide, cell waltkickened,
trigones small, cuticle smooth, basal cells elongated polygonal22% 28 39 um, 1.2 2.1 as long as wide, leaf lobes
4, upright to weakly divergent, 2.5 cells long, 2 cells wide at base, multiseriateip2rtells long, uniseriate pat i 2
cells long, cells 15 20 x 12i 31 pm, 0.8i 1.6 as long as wide, cell walls thickened, trigones small, cuticle smooth.
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Branch leavesapproximate, longitudinally inserted, spreading at an angle of @05 leaves rectangular to trapezoid,
asymmetric, flat, 180 220 um wide, 280 390 um long, 1.3 2 as long as wide, divided by 0.3.5 of the leaf length,
divided by 0.3 0.4 on theventral side, margin entire, disd @ cells wide, 5.5 7.5 cells long, 110 200 um wide, 140

T 220 um long, 0.9 2 as long as wide, median cells square to elongated polygoriaB@8 20i 41 um, 0.8/ 1.8 as

long as wide, cell walls oderately thickened, trigones small, cuticle with round to striate papillae, basal cells hexagonal
to elongated polygonal, 2030 x 217 46 um, 1.1i 1.5 as long as wide, leaf lobes 3, upright to weakly divergent, 3.5

6.5 cells long, (3 37 4 cells wide at base, multiseriate parfi 23 cells long, uniseriate parti24 cells long, cells
rectangular to elongated polygonal, not constricted at the transversal walls, ¢el8 ¥518/ 32 um, 1.1 1.3 as long

as wide, cell walls thin to weakly thickenddgones small, cuticle with round to elliptical papill&anch underleaves
distant, transversely attached, appressed; 0.2 times as wide as the branch, underleaves square to rectangiilar, 70
95 um wide, 70 110 pum long, 0.9 1.2 as long as wide, divided by 0.3.5 of the leaf length, disci45 cells wide, 1

T 2.5 celk long, 65 85 um wide, 35 65 um long, 0.5 0.9 as long as wide, median cells polygonali Pb x 18/ 34

pm, 0.81 1.9 as long as wide, cell walls thickened, trigones small, cuticle smooth, basal cells rectangular to elongated
polygonal, in particulain the central part, 1625 x 24i 37 um, 1.11 2.1 as long as wide, leaf lobes 2, weakly divergent,
1.57 2.5 cells long, 2 3 cells wide at base, multiseriate pait 2 cells long, uniseriate parti12 cells long, cells 11

20 x 151 27 um, 1.1i 1.8 as long as wide, cell walls thickened, trigones small, cuticle smooth.

Distinguishing characters

The species is characterised by (1) by the small, distant branch underleaves that are smaller than or barely wider than the
stem and consist of fewer than 12 cells, (2) the secondary cell divisions in the branch leaf disc that lead to an irregular
cell patern, (3) a branch leaf disc that is six to eight cells wide, and (4) the branch leaves that are divided by more than a
guarter of the leaf length at the ventral side.

Similar species

BesidesN. wallichiana a significant proportion of the specimens in JE were identified. asineifolia Based on our
understanding of this species, it is quite rare in the region, so most of the previous identifications had to be regvised. Onl
a few other species with asymmetric branch leaves could be mistakerc@seifolia.

N. cuneifoliavar. luxurianssharesnany charactésticswith N. cuneifolia butit is alarger plantwith branch leaves that
are dividedonly up to Y, of the leaf length and a branch lefi$c that is up to 12 cells widdBased on the available
material it seems that there is a gradual transition between these forms. It is not always possible gpptacen to
one or the other form with certainty.

N. kolombangaraensjsalso bears some resemblanc&ta@uneifolia but it has a shorter, somewhat trapezoidal branch
leaf disc and largemoreapproximate brancanderleaves.

N. zanteniialso has asymmetric leaves and tialled cells, as well as rather small branch underleaves. However, its
branch leaves are larger and less asymmetric than thdsecaheifolia and the branch leaf disc cells are much longer
than 40 pm.

N. variifolia is of similar size, but has larger branch underleaves that are wider than the branch and often more thickened
cell walls.

Weakly developed plants &f. cuneifoliaonly develop rather symmetric branch leavisese resemble the leaveshbf
papulosato a certain degree. However, there are at least a few branch leaves that suggest a closer relatioNship with
cuneifolia

Distributior
Papua New Guinea (New BritaiNew Guineg, Philippines (Leyte)

As mentioned above\. cuneifoliaappears to be quite rare. As records in the literature are gftestionablgthe
distribution mentioned is based on the specimens we have studied.

Specimes studied

[Papua New Guined Neuguinealeg.LORIA (JE 0401677!, aus defERZOG-Glyzerin-Prap-Sammlung herbarisiert von
GROLLE 1965).

[Papua New Guinegq SO - NeuguineaMoroka 1300 m leg.LORIA, det. STEPHANI (JE 0401678!, JEI1251 ex FlI,
isotype,det.R. GROLLE 1974 ad epidozia wallichian
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Papua New Guinea New Britain Epap River, Nakanai Mountaifé5 km SE of Hosking® 45' S 150° 44' E 300 m
on river flats dominated bRillenia, PometiaandSyzygiumleg. H. STREIMANN 40708,20 February 1989 (JE!, det.
R.GROLLE 1992 ad epidozia wallichianaduplicate CANB).

Papua New Guinea New Britain Nakanai Mountains5° 45" S 150° 46' E 520 m on main ridge dominated by
CastanopsisindCalophyllum on tree trunkleg.H. STREIMANN 40537,19 February 198QJE! det.R. GROLLE 1992
asLepidozia wallichianaduplicates CANB, H, LAE, NICH).

Philippines: Leyte Island LeyteProvince Area around Lake Kasudsuran, Orr@ity, Barangay Libertyll°® 1' 32.33"
N, 124° 44' 55.86" E720 m auf morschem Holzleg. FELIX SCHUMM & UWE SCHWARz, 23 August 2000, with
Arthrocormus schimperi, Bazzania vittata, Heteroscyphus coalitdZoopsis liukiuensigherbariumUwe SCHWARZ
No. 6410!).

Philippines: Leyte Island, Leyte Province, Area around Lake Kasudsuran, G@itpcBarangay Liberty, 11° 1' 32.33"
N, 124° 44' 55.86" E, auf Rinde, 720 m, I&gLIX SCHUMM & UWE SCHWARZ, 23 August 2000 (herbariutdwe
SCHWARZ No. 6465a!).

Remark

According toGROLLE & PIPPO (1984 Lepidozia cuneifoliavas ynonymized withLepidozia wallichianaby INOUE
(1979) leading to a situation thahe formerspecies was not furtheecognized ENGEL & MERRILL (2004) treated
Telaranea cuneifolias a distinct speciegyainleading to several new records in the region.

N. cuneifolig as it isunderstoodn this article seems to appear only in South East Asia. Records from other areas belong
to different species. The plants from Fiji depicted/oN KONRAT et al. (2014) Fig. 2 & 3howrather longecells of the
branch leaf lobes as it is typical fb. augustanalf the Fiji plants belong to this or evém anotherspecies has to be
verified.

NADHIFAH, ADJIE& BUDKE in ELLIS ET AL. (2024)reportedthatN. cuneifoliaoccurs in the Solomon Islands. Due to the
proximity of the collection site to that of the holotype\okolombangaraensjst is very likely that the specimen belongs
to N. kolombangaraensias well.

Neolepidozia cuneifolido. biloba(HERzOG) U. SCHWARZ , SCHAF .-VERW. & SHEVOCK comb. nov.

Basionym:
[ Lepidozia bilobaHERZOG Annales Bryologic#: 83. 1931.

Type:

Philippines: [LuzonIsland, Laguna Province], Mt. Makiling, [14° 8' 7" N, 122° 11' 35" E], auf faulem HolzBlegeR
702Q 19 January 1914 (holotype JE 04010503!). There are two spedahefiedBAKER 7020 in JE, one collected
on January 11, 1914 and the other on January 19, 19HeR®0G(1931) mentions the collection date as 19.1.14 in
his original description and the specimen includes plants that he separated there is no doubt about the identity of the
holotype.

Figures:
HERZz0OG(1931) fig. 1 ab.

Plate43, Plate44, Plate45, Plate46, Plate47 (from BAKER 702Q JE 04010503 holotypeof Lepidozia bilobd.
Plate48 (from BAKER 70203 JE 04010502).
ComparisorPlate2 i P, ComparisoPlate3 1 |, ComparisorPlated4 i A.

Description

Plants pale yellowish green, small, up to 5 mm long, stem with leaves 0.4 mm wide, leaves notBragihing 1-
pinnate, ofFrullania-type.Branchesup to 2 mm long, not flagelliform at the eridlagelliform branches sparse, up to

2 mm long.Rhizoids not seenStemin cross section 75 um wide and 50 um high, cortical cells 7,3&2x 12i 24 um,

cell walls thickened, medullary cells up to 10,i125 x 97 13 um, cell walls moderately thickened, trigones moderately
enlarged, dorsal cortical cells elaigd polygonal, 2D 26 x 36i 56 um, 1.8 2.3 as long as wide, cell walls moderately
thickened, trigones small, cuticle smoditem leaveglistant, longitudinally inserted, spreading at an angle of B0,
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leaves rectangular to trapezoid, symmetric, flat, 1155 pm wide, 135 170 um long, I 1.4 as long as wide, divided

by 0.47 0.5 of the leaf length, margin entire, disc 6 cells widej 2% cells long, 65 120 um wide, 70 90 um long,

0.77 1.1 & long as wide, median cells isodiametric polygonal to short rectangular@ & 221 26 um, 1.21 1.4 as

long as wide, cell walls thin, trigones lacking, cuticle smooth, basal cells elongated polygdn2@ ££7i 29 um, 1.5

T 2 as long as wide, & lobes (2) 3, divergent, 3.5 4.5 cells long, straight, 23) cells wide at base, multiseriate part 1

T 2 cells long, uniseriate parti23 cells long, cells rectangular to elongated polygonal, not constricted at the transversal
walls, 137 17 x 151 28 um, 1.2i 1.6 as long as wide, cell walls thin, trigones lacking, cuticle smooth, half stem leaf
near branch base lanceolate, not divided, otherwise similar to the stem B@mesinderleavedistant, transversely
attached, appressed, 0.7 times awide as the stem, underleaves square to trapezoid185 um wide, 55 120 um

long, 0.91 1.3 as long as wide, divided by G.D.4 of the leaf length, disci46 cells wide, 0.5 3.5 cells long, 3% 105

pm wide, 351 90 um long, 0.7 1.4 as long awide, median cells isodiametric polygonal,i128 x 16i 36 um, 1.1i

2.3 as long as wide, cell walls thin, trigones small, cuticle smooth, basal cells elongated polygoh8Ix120i 36 pum,

1.37 2.6 as long as wide, leaf lobe$ 3, upright to diergent, 1.5 2.5 cells long, 2 cells wide at base, multiseriate part

1 cells long, uniseriate parti12 cells long, cells 10 17 x 167 22 pym, 1.3/ 2 as long as wide, cell walls thin, trigones
small, cuticle smoothBranch leavesapproximate, longitudinally inserted, spreading at an angle of 80>, leaves
ovate, rectangular to trapezoid, symmetric to asymmetric, flat,195 um wide, 190 270 um long, 1.5 2.2 as long

as wide, divided by 0.B 0.5 of the leaf length, manmgientire, disc 4 7 cdls wide, 2.51 5.5 cells long, 55 150 pum

wide, 1001 175 um long, 0.8 1.9 as long as wide, median cells isodiametric polygonal,28x 18i 34 um, 1i 1.4

as long as wide, cell walls thin, trigones lacking, cuticle occasionally with striate papdaksal cells elongated polygonal,
167 25 x 221 36 um, 1i 2 as long as wide, leaf lobe§ 3, upright to divergent, 3.65.5 cells long, 2 3 cells wide at
base, multiseriate parti24 cells long, uniseriate parti23 cells long, cells ovate toaigated polygonal, not constricted

at the transversal walls, cells 1418 x 177 26 um, 1.1i 1.6 as long as wide, cell walls thin, trigones lacking, cuticle
with round to elliptical papillaeBranch underleavesdistant, transversely attached, appressedi 0.8 times as wide

as the branch, underleaves square to trapezoid7/85um wide, 55 105 pum long, 0.9 1.5 as long as wide, divided by
0.471 0.5 of the leaf length, disc 4 cells wide, 0.5.5 cells lag, 40i 60 um wide, 25 60 um long, 0.5 1.2 as long as
wide, median cells isodiametric polygonal, 17 x 24 um, 1.4 as long as wide, cell walls thin, trigones lacking, cuticle
smooth, basal cells elongated polygonal; 20 x 20i 42 um, 1.3 2.3 as long as wide, leaf lobes 2, upright to divetge
1.57 2.5 cells long, 2 cells wide at base, multiseriate parR Tells long, uniseriate part 1 cells long, cells 1I$H x 18

T 27 um, 1.4i 1.8 as long as wide, cell walls thin, trigones lacking, cuticle smooth.

Distinguishing characters:

N. cuneifoliafo. bilobais characterised by (1) its small size, (2) trilobate stem leidnatsare sometimes only bilobate,
(3) mostly bilobate branch leaves when weakly developad,(4) the asymmetric trilobate branch leaves in better
developed plants.

Similar species:
The holotype oN. cuneifoliafo. bilobais unique, with its branch leaves being mostly bilobate and often asymmetric.

Other species with bilobate branch leaves, su¢N asgekarolaeandN. cameronensjhiave symmetrical branch leaves.
Furthermore, the former has thickened cell walls, whereas tHerlaftbes not demonstrate branch leaf lobes wider than
two cells at the base.

Betterdeveloped plants (JE 04010502) produce trilobate leaves as well as bilobate leaves, which resemble those of of
cuneifolia The very thin cell walls and wetleveloped branch underleaves, which are wider than the branch, distinguish
N. cuneifoliafo. biloba from that species. Having observed similar, weakly develdpezrineifoliaplants, particularly

in the Philippines, we do not believe that recognising this form as a species is justified.

Distribution:
Philippines (Luzon).
Specimen studied:

Philippines: [Luzon Island, Laguna Province], Mt. Makiling, [14° 8' 7" N, 122° 11' 35" E, on bark]Bleger 7020,
11 January 1914 (JE 0401050garatypé.

Neolepidozia cuneifoliasar. luxurians U. SCHWARZ , SCHAF .-VERW. & SHEVOCK var. nov.
Holotype
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Papua New GuineaNew GuineaWest Sepik Provincé-rieda River prospecting area of Frieda Copper Co. Along trail
in second growth tropical rainfore§t5 km SWW of Frieda Base Camfy 42' S 141° 47' E collection site no. 8c,
500 m on boulderleg.TiIMO KOPONEN35359 4 August 1981JE, det.S.PiIPPOasLepidozia wallichianaduplicate
H).

Figures
Plate49, Plate50, Plate51, Plate52, Plate53 (from KOPONEN35359i holotypé.

Plate55, Plate56, Plate57, Plate58, Plate59, Plate60 (from WINKLER 3094)
ComparisorPlate31 G.

Description

Plants pale yellowish green, medium sized, up to 3 cm long, stem with leaves 0.85 mm wide, leaves not fragile.
Branching 1-pinnate, ofFrullania-type.Branchesup to 4 mm long, not flagelliform at the eridlagelliform branches
sparse, up to 10 mm longhizoids originating from the dorsal side of underleaf ceBsemin cross section 260 um
wide and 160 pum high, cortical cells 12, 483 x 15i 38 um, cell walls thickened, medullary cells up to 80j BD x

971 14 um, cell walls thin, trigones small, dal cortical cells square to elongated polygonal, 88 x 39i 70 um, 0.9

T 1.7 as long as wide, cell walls thin, trigones lacking, cuticle sm@&it#m leavesdistant, longitudinally inserted,
spreading at an angle of 4080°, leaves square, symmetric to weakly asymmetric, flaty 286 um wide, 300 380

pum long, 1i 1.5 as long as wide, divided by 0.4.5 of the leaf length, margin entire, dis¢ 82 ells wide, 4.5 5.5

cells long, 180 240 um wide, 170 230 um long, 0.8 1 as long as wideanedian cells isodiametric polygonal to short
rectangular, 26 40 x 32i 43 um, 1.1' 1.2 as long as wide, cell walls thin, trigones lacking, cuticle with striate papillae,
basal cells hexagonal to elongated polygonal, 28 x 35/ 50 um, 1.4 1.9 adong as wide, leaf lobes 4 §), upright

to divergent, 4.5 5.5 cells long, straight, 24 cells wide at base, multiseriate part 2 cells long, uniseriate paricalls
long, cells rectangular to elongated polygonal, not constricted at the transvaisall6i 30 x 351 39 um, 1.3( 2.4 as

long as wide, cell walls thin, trigones lacking, cuticle with elliptical papillae, half stem leaf near branchlblaat= 2
otherwise similar to the stem leav&tem underleavedlistant, transversely attached, spreading away from the stem, 0.8
T 1 times as wide as the stem, underleaves transversely rectangula3BQm wide, 170 200 um long, 0.8 0.9 as

long as wide, divided by 0i20.4 of the leaf length, disc 8 cellsde, 2.5 3.5 cells long, 160 200 pm wide, 11G 150

pum long, 0.6/ 0.8 as long as wide, median cells polygonal to rectanguldr288x 24i 38 um, 1i 1.7 as long as wide,
cell walls weakly thickened, trigones small, cuticle smooth, basal cells elongated polygonal to rectang8arx1¥

T 42 um, 1.41 1.8 as long as wide, leaf lobes 4, upright to weakly divergent, 3.5 cells long, 2 cells wide at base,
multiseriate part I 2 cells long, uniseriate parti13 cells long, cells 18 21 x 177 22 um, 0.97 1.1 as long as wide

cell walls weakly thickened, trigones small, cuticle smod&hanch leavesapproximate, longitudinally inserted,
spreading at an angle of 5070°, leaves ovate to rectangular, asymmetric, flat,i2Z380 um wide, 480 580 um long,

1.771 2.2 as long as wide, divided by 0.2.5 of the leaf length, divided by 0i20.3 on theventral side, margin entire,
disc 6i 12 cells wide, 5.5 9.5 cells long, 120 280 um wide, 250 420 um long, I 2.9 as long as wide, median cells
isodiametric to elongated pgonal, 20i 38 x 261 55 um, 0.91 2.1 as long as wide, cell walls thin, trigones lacking,
cuticle occasionally with striate papillae, basal cells elongated polygoriai28 41i 50 um, 1.2' 1.9 as long as wide,
leaf lobes 3 4, upright, 4.5 6.5 lls long, 3i 4 cells wide at base, multiseriate pait 2 cells long, uniseriate part 2

i 3 cells long, cells rectangular to elongated polygonal, not constricted at the transversal walls,ic28s2B6i 33

pum, 17 1.5 as long as wide, cell wallsit, trigones lacking, cuticle with round to elliptical papillBeanch underleaves
distant, transversely attached, appressadlB times as wide as the branch, underleaves square to rectangular, 110
150 um wide, 120 160 um long, 0.8 1.5 as long as wide, divided by 0.8.5 of the leaf length, disci46 cells wide,

1.57 2.5 ells long, 85 140 pm wide, 60 100 um long, 0.4 1.1 as long as wide, median cells square to polygonal, 22
T 28 x 221 30 pum, 0.9 1.4 as long as wide, cell walls wépkhickened, trigones lacking, cuticle smooth, basal cells
square, rectangular to elongated polygonalj 3D x 357 55 um, 1.3i 2 as long as wide, leaf lobes 3, upright to
weakly divergent, 2.5 cells long, 2 cells wide at base, multiseriate jpaBtcells long, uniseriate partil2 cells long,
cells 15/ 30 x 21i 34 ym, 1.11 1.4 as long as wide, cell walls weakly thickened, trigones lacking, cuticle smooth.

Distinquishing characters

When weltdevelopedN. cuneifoliavar. luxuriansis a rather distinct formThe (1) large, up to 0.6 mm long branch
leaves, (2) the up to 12 cells wide branch thsf, (3) the small and distant branch underleaves, and (4) the branch leaves
that are divided up t8; of the leaf length on the ventral side are very characteristic.

Similar species
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In some casedN. cuneifoliavar.luxuriansresembledN. augustanaHowever the latterspecies has a branch leaf disc that
is only up to eight cells wide, which leads to a rather regular cell pattern and larger branch underleaves.

This variety caralsobe confusedwith N. cuneifoliawhich is smaller in all parts. As intermediate forms exist it is not
always possible to assign a specimen to one or the other form with certainty.

Distribution
Indonesia (BorneoMalaysia Borneq, PapuaNew GuinegNew Guinea)

Specimes studied

[Indonesid): Fl. v. Borneo, Koeal&oeroen leg.H. LAMPMANN 1924 mitR. WEGNER | 1925 (JE!, detTH. HERzOGas
Lepidozia wallichianarev.TH. HERzOGasLepidozia variifolia- wallichianastroke out).

[Malaysia]: Borneq SarawakMount Dulit, on shaded sandstone boulder in torreg. P.W.RICHARDS 2607, 17 August
1932 (JE!det. TH. HERzOGasLepidozia wallichian

[Malaysia]: Borneq Sarawak Mount Dulit, on shaded sandstone boulder in torréeg. P.W. RICHARDS 26073 17
August 1932 (JE!det. TH. HERzOG asLepidozia wallichiani Remark byR.GROLLE 1980 aus Gl yzerinpr
herbarisiert durclsROLLEL1 9 8 0 0 .  Sepagnedi ta12607a since Richards 2607 already exists.

[Malaysia]: West Borneo, auf dem Bukit Lubang TemaB00- 500 m leg. HANS WINKLER 3094,5 December 1924
(JE!, det.TH. HERzOGasLepidozia cuneifoli&, rev.M. MizuTANI 1976 ad epidozia wallichiany

[Malaysia]: West Borneo, auf dem Bukit Lubang TemarB8d0- 500 m leg.HANS WINKLER 3094a,1924 (JE! detTH.
HERzoOGasLepidozia cuneifoliarenamed to 3094a as the specCiMéRKLER 3094 already exists)

Papua New Guinea New GuineaMilne Bay District North slopes of Mt. Dayman, Maneau Range, rain foi@ m
log in rain forestleg.L.J.BRASS22182 1953 (JE!det.R. GROLLE 1969 ad_epidozia cuneifoliarev.M. MIZUTANI
1976 ad_epidozia wallichiana

Papua New Guinea New GuineaWest Sepik Provingd-rieda River prospecting area of Frieda Copper @6.km N
of Frieda Base Camg® 42' S141° 47' E400 m in tropical rainforest along Peache Cresidjection site no. 8fon
cliff, leg. TIMo KOPONEN35990,8 August 1981 JE! det.S.PiiPPOasLepidozia wallichianaduplicate H).

Etymology.
Thename of the variety reflecteeluxurious appearance compared\tocuneifolia

NeolepidoziadinagatensidJ. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype:

Philippines: Dinagatisland Dinagat IslandProvince Off of the 10 km road on the summit ridge of Mt. Redondo accessed
from Loreto, Barangay Esparanza. on trail on east side the summitt@fg2l' 14.7" N125° 38' 30.3" E840 m
Bonsai mixed hardwood foresin hardwood trunk in filtered lighteg.JAMES R. SHEVOCK 63846 Awith GIO VINCENT
BALANSAG & AIMANUELZON P.YORONG 22 June 2024herbariumSCHAFER-VERWIMP!, duplicate: BRIT, BUKH,

CAS, CMUH, MO, PNH.

Figures:
Plate61, Plate62, Plate63, Plate64, Plate65.

ComparisorPlate21 G.

Description:

Plants pale yellowish green, small, up to 1.5 cm long, stem with leaves 1.1 mm wide, leaves notBragithing 1-
pinnate, ofFrullania-type. Branchesup to 3 mm long, occasionally flagelliform at the eRthgelliform branches
sparse, up to 3 mm lonBhizoids not seenStemin cross section 190 um wide and 140 um high, cortical cells 9, 35
54 x 251 42 pm, cell walls thickened, medullary cells 20,i187 x 9i 20 um, cell walls moderately thickened, trigones
moderately enlarged, dorsal cortical cells squa elongated polygonal, 5662 x 547 100 um, 0.9 1.7 as long as
wide, cell walls thickened, trigones moderately enlarged, cuticle sm8tan leavedistant, longitudinally inserted,
spreading at an angle of 6090°, leaves rectangular, symmetric, flat, 24840 pum wide, 366G 510 um long, 1.2 2
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as long as wide, divided by 0i40.5 of the leaf length, margin entire, dis¢ 8 cells wide, 2.5 4.5 cells long, 180

250 um wide, 180 300 pum long, 0.9 1.6 as long as wide, median cells elongated polygonal to rectangulas438

557 65 um, 147 1.7 as long as wide, cell walls moderately thickened, trigones lacking, cuticle smooth, basal cells
elongated polygonal to rectangular,i382 x 77i 95 um, 1.5/ 2.9 as long as wide, leaf lobe§ &, upright to weakly
divergent, 3.5 4.5 cells long straight to weakly falcate, 2 cells wide at base, multiseriate part 1 cells long, uniseriate
part 3i 4 cells long, cells elongated polygonal to rectangular, not constricted at the transversal iati$,X1841 56

um, 2.3 3.4 as long as wide, cellalls moderately thickened, trigones lacking, cuticle smooth, half stem leaf near branch
base lanceolate, not divided, otherwise similar to the stem leStes underleavesdistant, transversely attached,
appressed to spreading away from the steiin, 114 times as wide as the stem, underleaves elongated or transversely
rectangular to trapezoid, 150330 um wide, 190G 230 um long, 0.6 1.5 as long as wide, divided by 0.3.6 of the

leaf length, disc 6 8 cells wide, 1.5 2.5 cells long, 130 204 umwide, 907 160 um long, 0.4 1.2 as long as wide,
median cells rectangular to elongated polygonal, 35 x 36i 41 pm, 1.1i 1.6 as long as wide, cell walls thickened,
trigones small, cuticle smooth, basal cells elongated polygonal to rectangulé802266i 95 um, 2.3/ 3.5 as long as
wide, leaf lobes 3 4, upright to divergent, 1.b 2.5 cells long, 2 cells wide at base, multiseriate part 1 cells long,
uniseriate part 1 2 cells long, cells 18 23 x 34i 52 um, 1.5 2.6 as long as wide, cell sthickened, trigones lacking,
cuticle smooth.Branch leaves approximate, longitudinally inserted, spreading at an angle ofi780°, leaves
rectangular, symmetric, flat, 160290 um wide, 480G 590 um long, 1.1 3.4 as long as wide, divided by 0.3.4 of

the leaf length, margin entire, disd 4 cells wide, 3.5 5.5 cells long, 150 220 um wide, 29G 400 um long, 1.5

2.5 as long as wide, median cells square, hexagonal to short rectangulag 8%2i 75 um, 1.21 1.6 as long as wide,

cell walls thin, trigones lacking, cuticle smooth, basal cells elongated polygoria£28 68i 106 um, 1.9 3 as long

as wide, leaf lobes 23, upright, 2.5 3.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriate part 2
1 3 celk long, cells rectangular to elongated polygonal, not constricted at the transversal walls, ic@sx182i 63

pum, 27 3.4 as long as wide, cell walls thin, trigones lacking, cuticle sm@&tnch underleavesdistant, transversely
attached, upright to spreading, 0.2.4 times as wide as the branch, underleaves square to elongated trapézaih 90

pm wide, 90i 105 um long, 0.9 1.1 as long as wide, divided by 0.%.6 of the leaf length, disc 4 cellsde, 0.5 cells

long, 701 100 um wide, 45 55 pm long, 0.5 0.7 as long as wide, basal cells elongated polygonal,ZBx 42i 68

pm, 1.87 2.6 as long as wide, leaf lobes 2, upright to weakly divergenti 25 cells long, 2 cells wide at base,
multiseriate part 1 cells long, uniseriate gadells long, cells 16 21 x 337 53 um, 1.7 2.5 as long as wide, cell walls
thickened, trigones lacking, cuticle smooth.

Distinguishing characters:

The species is characterized by the (1) setaceous stem and branch leaf lobes that are uniseriate except the basal cell row
(2) the flat habitus of the branches with branch leaves spreading up to 90°, (3) the elongated cells of the stem leaf disc,
(4) thesmall branch underleavd$) the lanceolate reduced stem leaf near the branch inserit) the smootfcuticle

Similar species:

N. dinagatensistrongly resembles\. dulitensisHowever, tle latterspecies is a smaller plant with branch leaves that
are only up to 400 um long, and stem leaves with isodiametric disc cells that do not exceed 35 pm.

There is also some resemblancélt@apulosavar. uniseriat which likewisehassmaller branch leaves. lbsanch leaves
are slightly obliquely attached, giving the plants a less flat appearance.

Like N. dinagatensisN. sarawakensiis a rather large plant with obliquely inserted leaves and biseriate branch leaf lobes
at the base and falcate stem leaf lobes.

The isotype ofN. wallichianahas branch leaves with uniseriate lobes. These branch leaves spread at an angle of less than
90° and are inserted less obliquely. Drawings ofvallichianademonstrate that the lobes of the branch leaves are usually
biseriate at the base.

Distribution:

Philippines (Dinagat Island). Only known from the type location.

Etymology:

The species is named after Dinagat Island where the species was discovered.
Remark:

The holotype consists of only a few, isolated steadN. dulitensisgrows intermixed between other bryophytes not
creating well defined cushions.
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NeolepidoziadulitensisU. SCHWARz , SCHAF.-VERW. & SHEVOCK Spec. nov.

Holotype

[Malaysia]: Sarawak, Dulit Ridgeon tree trunk in mesforest ca. 1230 mleg. P.W.RICHARDS 1974, 19 September
1932 (JEO401704 M. MizuTaNl Jul y 197 6 Lie@dpzamtvallipheana waf. remotifolia Herz. 1949, =
Lepidozia ophiria STEPH. 0 The specimen consists of 2 species, primaNlgolepidozia sarawakensigar.
grandistipula(1974b) and a few stems NEolepidozia dulitensi€l974a).MizUTANIs remark refers to the separated
stems ofNeolepidozia dulitensithat he mistakenly considered toMeophiria

Figures
Plate67, Plate68, Plate69, Plate70, Plate71, Plate72.

ComparisorPlate2i E.

Description

Plants brownish (yellowish green on specimen label), medium sized, up to 3 cm long, stem with leaves 0.7 mm wide,
leaves not fragileBranching 1-pinnate, ofFrullania-type, female branches ventiatercalar.Branchesup to 3 mm
long, occasionally flagelliform at the enélagelliform branches sparse, up to 5 mm lon&hizoids originating from

the dorsal side of underleaf cel&emin cross section 160 um wide and 130 um high, cortical cells 12,3%x 16i

33 um, cell walls thickened, medullary cellp to 40, 9 19 x 77 18 um, cell walls moderately thickened, trigones
moderately enlarged, dorsal cortical cells square to elongated polygonal53848i 72 um, 1.3 1.9 as long as wide,
cell walls thickened, trigones moderately enlarged, cusicleoth.Stem leavedlistant, obliquely inserted, spreading at
an angle of 45¢ 70°, leaves square to rectangular, weakly asymmetric, flafi, 3220 um wide, 280 310 um long, 0.8

T 1.3 as long as wide, divided by 0.8.6 of the leaf length, margin ém, disc 6/ 8 cells wide, 2.5 3.5 cells long, 150

T 210 pm wide, 110 140 um long, 0.6 0.9 as long as wide, median cells isodiametric polygonail, 29 x 28i 34

pum, 1.1i 1.3 as long as wide, cell walls thickened, trigones small, cuticle smastil,dells ovate to elongated polygonal,
2171 35 x 321 38 um, 1.1i 1.6 as long as wide, leaf lobe$ &, upright to divergent, 5.5 cells long, falcate, 2 cells wide
at base, multiseriate part 1 cells long, uniseriate part 5 cells long, cells elonggtghpl to rectangular, not constricted
at the transversal walls, 1822 x 311 38 um, 1.5/ 1.9 as long as wide, cell walls thickened, trigones lacking, cuticle
smooth, half stem leaf near branch badelate, otherwise similar to the stem leavBtem underleavesdistant,
transversely attached, spreading away from the stem, 0.8 times as wide as the stem, underleaves elongated or
transversely rectangular to trapezoid, 1680 um wide, 165 205 um long, 0.8 1.2 as long as wide, divided by (.4

0.5 of the leaf length, disc68 cells wide, 2.5 cells long, 120170 um wide, 80 105 um long, 0.5 0.8 as long as
wide, median cells isodiametric polygonal, R®@7 x 271 33 um, 1.2i 1.4 as long as wide, cell walls moderately
thickened, trigonesmall, cuticle smooth, basal cells elongated polygonal to rectangula@28 36i 48 um, 1.9 2.3

as long as wide, leaf lobed 34, upright to weakly divergent, 2i53.5 cells long, 2 cells wide at base, multiseriate part
1 cells long, uniseriategpt 27 3 cells long, cells 16 22 x 36i 49 um, 1.8/ 2.6 as long as wide, cell walls moderately
thickened, trigones small, cuticle smodBranch leavesapproximate, longitudinally inserted, spreading at an angle of
40°71 70°, leaves elongated rectangular, symmetric, flat,i1180 um wide, 380 410 um long, 2.1 3.7 as long as
wide, divided by 0.4 0.5 of the leaf length, margin entire, dist 8 cdls wide, 3.5 5.5 cells long, 110 160 um wide,
19071 220 um long, 1.2 1.9 as long as wide, mexii cells elongated polygonal, 282 x 321 45 um, 1i 1.5 as long as
wide, cell walls moderately thickened, trigones lacking, cuticle smooth, basal cells elongated polygoRal, 295/

60 um, 1.5 2 as long as wide, leaf lobes 3, upright, 5.5 6.5 cells long, 2 cells wide at base, multiseriate par2)l (
cells long, uniseriate parti56 cells long, cells rectangular, not constricted at the transversal walls, célz418 261

38 um, 1.1i 1.7 as long as wide, cell walls moderately thickeriegones lacking, cuticle smootranch underleaves
distant, transversely attached, upright to spreading, 1.3 times as wide as the branch, underleaves square, rectangular
to trapezoid, 7% 115 um wide, 95 120 um long, 0.8 1.6 as long as wide, divided by 0.®.6 of the leaf length, disc

4 cellswide, 0.57 1.5 cells long, 60 75 um wide, 35 55 um long, 0.5 0.8 as long as wide, basal cells elongated
polygonal, 18 20 x 28i 32 um, 1.6 1.7 as long as wide, leaf lobes 2, upright to djeat, 2,5 3,5 cells long, 2 cells
wide at base, multiseriate part 1 cells long, uniseriate gag @ells long, cells 18 19 x 187 30 um, 1i 2.3 as long as
wide, cell walls thickened, trigones lacking, cuticle smob#male inflorescenceoriginating ventrally from the main
stem, 0.7 mm long, 0.9 mm wide, densely leaveinale bractsappressed, ovate;ldbate, margin dentate, 340430

pm wide, 420i 620 pm long, 1.2 1.4 as long as wide, median cells ovate to elongated polygonal32X 367 69

pm, 1.717 2.5 as long as wide, cell walls thin, trigones small, cuticle smé&iimale bracteolerectangular, deeply-3
lobate, lobes up to 7 cells long, margin dentate, 260 um wide, 530 um long, 2 times as long as wide, cell walls thin,
trigones lacking, cuticle smooth.
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Distinquishing characters

The species is characterized by the (1) setaceous stem and branch leaf lobes that are uniseriate except the basal cell row
(2) 2.51 3.5 cells high stem leaf disc, (3) the flat habitus of the branches with branch leaves spreading more than 45°, (3)
isodianetric hexagonal stem leaf disc, (4) the small branch underleaves, the (5) the sutioctghand (6) the often

falcate stem leaf lobes.

Similar species

N. dulitensiss closely related tbleolepidozia dinagatensia larger plant with branch leaves measuring over 400 um in
length. Furthermore, the stem leaf disc consists of rectangular cells measuring more than 50 um in length.

Comparedo other species with setaceous leavesNi.&atrinag N. ophiria,andN. richardsii the habitus is ndfurzia-
like and the branch leaves are mspreading.

N. dulitensisalso resemblebl. papulosavar. uniseriatawhich likewise has slightly obliquely attached branch leaves,
giving the plants a less flat appearance.

Distributior

Malaysia (Borneo).

Etymology.

The species is named after the Dulit Ridge where the species was discovered.

Specimes studied

[Malaysia]: Borneq Sarawak, Dulit Ridgeca. 1230 mon the trunks in moss fore#tg.P.W.RICHARDS 1949 19 August
1932 (JE!det. TH. HERzOGasLepidozia wallichiana

[Malaysia]: Borneq Sarawak, Dulit Ridgeca. 1230 mtrunk of small tree in mosfrest leg. P.W.RICHARDS 196%,
19 September 1932 (JE! dé€fH. HERZOG as Lepidozia wallichiang The specimercomprises two species
Neolepidozigenera(1969a) andN. dulitensis(196%).

Remark

MizuTANI s conclusion thdtepidoziawallichianavar.remotifolia(l Neolepidozia sarawakenyis identicato Lepidozia
ophirais mostlikely based on the fact, that ldéd notdistinguish thewo species irthe typespecimen. The plants he
separatecand named a&. ophiria are treated adl. dulitensisby us, whereas the second species is tretated. as
sarawakensisar. grandistipula Webelieve thatneitherof these twospeciess identicalto Lepidoziasarawakensis

NeolepidozighamiguitanensisU. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

[Philippines]: Mindanao IslandProvinceDavao OrientalSan Isidro Hamiguitan Range WildlifSanctuaryalong trail
from camp 2 to Twin Falls. Mid slope of Mt. Hamiguitan, a 7000 hectar reserve for the endemic Philippine eagle,
small stream over volcanic rogle® 43' 44.3" N 126° 10' 17.7" E900 m mixed hardwood forest witRandanus
leg. JAMES R. SHEVOCK 46951, with AIMANUELZON YORONG 23 June 2015 (herbariuBCHAFER-VERWIMP!,
duplicates: CAS, CMUH, PNH.

Figures
Plate73, Plate74, Plate75, Plate76, Plate77.

ComparisorPlate31 J.

Description

Plants pale yellowish green, small, up to 1.5 cm long, stem with leaves up to 0.5 mm wide, leaves noBfeagileng
1-pinnate, ofFrullania-type.Branchesup to 3 mm long, often flagelliform at the eirdlagelliform branchesnumerous,
up to 5 mm longRhizoids not seenStemin cross section 190 um wide and 130 um high, cortical cells 12,322x 13

T 41 pm, cell walls thickened, medullary cells up to 35] 24 x 10i 21 um, cell walls thickened, trigones moderately
enlarged, dorsal cortical ceguare, hexagonal to short rectangulafi, 88 x 41i 49 um, 0.9 1.4 as long as wide, cell
walls thickened, trigones moderately enlarged, cuticle sm&ém leavesapproximate, obliquely inserted, spreading
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at an angle of 40° 70°, leaves square, asymmetric, flat, 22310 um wide, 210 250 um long, 0.8 1 as long as wide,
divided by 0.5 0.6 of the leaf length, margin entire, disc 8 cells widej B% cells long, 180 230 pm wide, 75 135

pm long,0.41 0.7 as long as wide, median cells hexagonal, 28 x 271 33 um, 1.1 1.5 as long as wide, cell walls
thickened, trigones small, cuticle with striate papillae, basal cells ovate to elongated polygdnaf, 2291 45 um,

1.37 1.8 aslong as Wk, leaf lobes 4, weakly divergent, 8.8.5 cells long, often falcate, 2 cells wide at base, multiseriate
part 2 cells long, uniseriate parti 23 cells long, cells elongated ovate to polygonal, not constricted at the transversal
walls, 187 23 x 26i 33 um, 1.17 1.8 as long as wide, cell walls thickened, trigones small, cuticle with round papillae,
half stem leaf near branch baséoBate, otherwise similar to the stem leav&®m underleavedistant, transversely
attached, spreading away from the st@B1 1.1 times as wide as the stem, underleaves transversely rectanguilar, 180
220 pm wide, 150 180 pm long, 0.7 1 as long as wide, divided by 0.3.5 of the leaf length, disc 8 cells wide, 1.5

2.5 cells long, 150 200 um wide, 75 120 pm lorg, 0.47 0.8 as long as wide, median cells round to elongated ovate,
197 22 x 201 26 um, 1i 1.4 as long as wide, cell walls thickened, trigones moderately enlarged, cuticle smooth, basal
cells elongated ovate, 1623 x 261 44 um, 1.1i 2.2 as long awide, leaf lobes 4, upright, 2i53.5 cells long, 2 cells
wide at base, multiseriate pari 2 cells long, uniseriate parti23 cells long, cells 12 18 x 18i 28 um, 1.5/ 1.8 as

long as wide, cell walls thickened, trigones moderately enlarged, eewgitlooth.Branch leaves approximate,
longitudinally to obliquely inserted, spreading at an angle ofi 40°, leaves rectangular to trapezoid, asymmetric, flat,
1907 250 um wide, 250 280 um long, I’ 1.4 as long as wide, divided by 0.9.7 of the le&length, divided by 0.5

on the ventral side, margin entire, disc 6 cells widej &% cells long, 120 170 um wide, 90 145 um long, 0.5 1.2

as long as wide, median cells square, hexagonal to short rectangiil&0 22227 36 um, 0.8 1.3 as lmg as wide, cell
walls moderately thickened, trigones small, cuticle with striate papillae, basal cells elongated polygo28l x128i

49 um, 1.3 2 as long as wide, leaf lobes 3, upright to divergent; 4.5 cells long, 2 3 cells wide at basejultiseriate

part 3i 5 cells long, uniseriate part 2 cells long, cells square, short rectangular to elongated ovate, not constricted at the
transversal walls, cells 1221 x 19 34 ym, 1.1i 2.1 as long as wide, cell walls moderately thickened, trigemes!,
cuticle with ovate papilladranch underleavesapproximate, transversely attached, upright to spreading,1194times

as wide as the branch, underleaves square, ovate to trapezoidl A8@m wide, 120 160 um long, 0.9 1.1 as long

as wide divided by 0.4 0.6 of the leaf length, disc 6 cells wide, 1.2.5 cells long, 110 160 pm wide, 60 90 pm

long, 0.47 0.8 as long as wide, median cells square to hexagon@l259x 201 28 um, 1i 1.1 as long as wide, cell
walls thickened, trigoes small, cuticle smooth, basal cells elongated ovate or polygoria2% 30i 40 um, 1.3/ 1.9

as long as wide, leaf lobes 3, upright, 2.8.5 cells long, 2 3 cells wide at base, multiseriate parit 2 cells long,
uniseriate part 1 2 cells longcells 12i 16 x 197 30 um, 1.6/ 2 as long as wide, cell walls thickened, trigones small,
cuticle smooth.

Distinguishing characters

The species is characterised by (1) the branch leaves thatrastimedlividedto more thari of their length on the
ventral side, (2) branches that often turn into flagellae, (3) the small(4)jzbe small thick-walled cells,and &) the
rather obliquely attached steand brancheaves.

Similar species

This species resembliis variifolia, but its branch leaves are less deeply divided and its stem leaves are more symmetrical.
Furthermore, the branch leaf cellsf hamiguitanensiare thicker and the branch leaves are more obliquely inserted
compared tdN. variifolia.

Distribution
Philippines (Mindanao).

Specimen studied

Philippines: Mindanaolsland Davao OrientaProvince Municipality San Isidro Hamiguitan Range Wildlif&anctuary
on trail from camp 4 below the milopes of the summit ridge of peak 1 of Mt. Hamiguitan about the saturated boggy
area, 6° 43' 47.4" N 126° 11' 14.6" £1175 m Mixed hardwood and podocarp tropical rain forest with dense
bryophyte coverleg. JAMES R. SHEVOCK 54839 with AIMANUELZON YORONG & DARYL SALAS, 17 June 2019
(herbariumScHAFER-VERWIMP!, duplicatesBRIT, CAS, CMUH,MO).

Etymology.
The species is named after tHamiguitan Range Wildlif§Sanctuaryvhere the species was discovered.
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NeolepidoziangekarolaeU. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

Malaysia: StatePahangFrasers Hill Weg zum Jerian [JeriadWasserfall [3° 43' 24.2" N 101° 43' 5.5" E]1020 m
auf Sand Uber Fels an Bachufer, bei Hochwasser suble@rSCHAFER-VERWIMP & VERWIMP 18558 20 May 1997
(herbariumScHAFER-VERWIMP 18558).

Figures
Plate80, Plate81, Plate82, Plate83, Plate84, Plate85.

ComparisorPlate4 i B.

Description

Plantsyellowish green, medium sized, up to 2 cm long, stem with leaves up to 0.5 mm wide, leaves ndBfeagiteng
1-pinnate, ofFrullania-type.Branchesup to 3 mm long, flagelliform at the enfldlagelliform branchessparse, up to 6
mm long.Rhizoids originating from the dorsal side of underleaf ce8tsemin cross section 130 um wide and 90 um
high, cortical cells 10, 2046 x 15i 38 um, cell walls thickened, medullary cells up to 30,18 x 61 14 um, cell walls
thickened, trigones moderatedylarged, dorsal cortical cells ovate, rectangular to elongated polygonafi128 47i

72 um, 1.3i 2.4 as long as wide, cell walls thickened, trigones small, cuticle sm®iaim leavedistant, obliquely
inserted, spreading at an angle of 5080°, leaves rectangular to trapezoid, symmetric to weakly asymmetric, lobes
weakly bent down ventrally, 160250 um wide, 190 210 pm long, 0.8 1.3 as long as wide, divided by 0.0.6 of

the leaf length, margin entire, disd @8 cells wide, 2.5 cells lond.107 180 um wide, 85 115 um long, 0.5 0.9 as
long as wide, median cells square to isodiametric polygonal, 2Bx 22i 36 um, 1.1i 1.4 as long as wide, cell walls
thickened, trigones lacking, cuticle with striate papillae, basal cells ovatentgagéd polygonal, 1029 x 371 49 um,

1.71 2.1 as long as wide, leaf lobe$ &, divergent, 3.5 4.5 cells long, straight, 2 cells wide at base, multiseriate part 2
cells long, uniseriate parti23 cells long, cells elongated ovate to polygonal,kiyeeonstricted at the transversal walls,
157 19 x 251 31 um, 1.6 1.7 as long as wide, cell walls thickened, trigones lacking, cuticle with round papillae, half
stem leaf near branch basébate, otherwise similar to the stem lea&em underleaveslistant, transversely attached,
appressed, 0.0 1.2 times as wide as the stem, underleaves transversely rectangulad 31 Qm wide, 85 100 um
long, 0.6i 0.8 as long as wide, divided by 0.3.5 of the leaf length, disci68 cells wide, 1.5 cellbng, 907 140 um
wide, 451 66 um long, 0.4 0.6 as long as wide, basal cells square, ovate to short rectanguildr9 ¥619i 28 um, 1.3

i 1.6 as long as wide, leaf lobes 31, upright, 1.5 2.5 cells long, 2 cells wide at base, multiseriate paglis long,
uniseriate part 1 2 cells long, cells 15 20 x 17i 29 um, 1.1 1.7 as long as wide, cell walls thickened, trigones small,
cuticle smoothBranch leavesimbricate, longitudinally to obliquely inserted, spreading at an angle af 30°, leaves
square to short rectangular, symmetric to weakly asymmetric, flat190 um wide, 180 230 um long, 1.4 2 as long

as wide, divided by 0.4 0.5 of the leaf length, margin entire, dis¢ # cells wide, 2.5 3.5 cells long, 60 140 pum
wide, 901 120 um long, 0.8 1.7 as long as wide, median cells isodiametric to shortly elongated polygoiad022

297 39 um, 1.2 1.4 as long as wide, cell walls thick, trigones small, cuticle almost smooth, basal cells ovate to elongated
polygonal, 23/ 27 x 427 50 um, 1.8i 2.2 as long as wide, leaf lobe§ 3, upright, 3.5 4.5 cells long, 2+3) cells
wide at base, multiseriate part 2 cells long, uniseriate pa® 2ells long, cells elongated ovate to polygonal, weakly
constricted at the transvaisvalls, cells 13 22 x 191 33 um, 1.3/ 1.7 as long as wide, cell walls thickened, trigones
small, cuticle with round to elliptical papillaBranch underleavesdistant, transversely attached, upright,i1113 times

as wide as the branch, underleatraasversely rectangular, 680 um wide, 45 60 um long, 0.6 0.8 as long as wide,
divided by 0.3/ 0.5 of the leaf length, disc 4 cells wide, 0.3.5 cells long, 50 65 um wide, 25 35 pm long, 0.5

0.6 as long as wide, basal cells square toggted polygonal, 1618 x 14i 25 um, 0.9 1.5 as long as wide, leaf lobes
2, upright to weakly divergent, 1.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriate part 1 cells
long, cells 15 20 x 20i 25 um, 1.2' 1.7 as longs wide, cell walls thickened, trigones lacking, cuticle smdagmale
inflorescenceoriginating ventrally from the main stem, 0.7 mm long, 0.5 mm wide, densely leBegathle bracts
spreading, ovate.-8 lobate, margin weakly toothed, 2P@30 pum wide, 410 550 pm long, 1.8 2.5 as long as wide,
median cells rectangular to elongated polygonal;, 28 x 347 51 um, 2.1 2.8 as long as wide, cell walls thickened,
trigones small, aticle with striate papillae, leaf lobes 3, 3.8.5 cells long, 2 4 cells wide at base, multiseriate part 2

T 3 cells long, uniseriate part-2 cells long, cells linear, cells 1115 x 38i 57 um, 2.9 4.8 as long as wide, cell walls
thickened, trigones small, cuticle with round papillBemale bracteoleovate to rectangular, margin weakly dentate,
230 pm wide, 390 um long, 1.7 times as long as wide, median cells rectangular to elongated polydo2alx 1331

50 um, 1.97 2.8 as long as wide, cell walls thickened, trigones lacking, cuticle withesprégtillae, leafobes 3i 4, 3.5
cells long, 2 4 cells wide at base, multiseriate pait2 cells long, uniseriate part 3 cells long, cells linear, celis 27

x 321 50 um, 1.9 2.8 as long as wide, cell walls thickened, trigones small, cuticle with round papillae
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Distinquishing characters

N. ing&karolaeis characterised by (1) bilobate branch leaves that are mixed with trilobate ones, (2) the low, only 2.5 cells
high branch leaf disc, (3) the small branch underleaves often consisting of only 6 cells, (4) the low stem leaf disc that is
only 1.5 cells highand (5) the papillose bracts and bracteoles.

Similar species

N. cameronensisanotherspecieswith partially bilobate branch leavdsasthin-walled cells a wider sinus between the
branch leaf lobes and longer branch leaf disc cells

N. cuneifoliafo. biloba likewise has thinner cell walls and larger branch leaf disc cells, as well as asymmetric branch
leaves with lobes that are occasionally more than two cells wide at the base.

N. inge&karolaeis one of thélew species that grows on sandy soil, whereas most of the ddwdepidozisspecies prefer
humus, rotten wood or bark.

Distribution

Malaysia (Malay Peninsula). Only known from the type location.

Etymology.
The species is named afteice VERwWIMP (HerdwangerSchonach)the cacollector of the species.

NeolepidozigkaindiensisU. SCHWARZ , SCHAF.-VERW. & SHEVOCK Spec. nov.

Holotype

[Papua New Guined New GuineaWau District Summit of Mt. Kaindj SSW of Way 7° 21' 20" $146° 40' 42" k£
2350 m wet, mossy forestleg. R.M. SCHUSTER 67-6247, 26-27 May (JE!, detR. GROLLE 1987 asLepidozia
wallichiana).

Figures
Plate86, Plate87, Plate88, Plate89, Plate90, Plate91, Plate92.

ComparisorPlate4 1 1.

Description

Plants pale yellowish green, large, up to 3 cm long, stem with leaves up to 0.9 mm wide, leaves noBiragileing
1-pinnate, ofFrullania-type.Branchesup to 5 mm long, not flagelliform at the erfelagelliform branches scattered,

up to 7 mm longRhizoids not seenStemin cross section 160 um wide and 110 um high, cortical cells 12 320x 14

T 25 pm, cell walls thickened, medullary cells up to 20,/ 183 x 157 21 um, cell walls thin, trigones small, dorsal
cortical cells rectangular to elongdtpolygonal, 26 37 x 571 84 um, 1.5/ 3.2 as long as wide, cell walls moderately
thickened, trigones lacking, cuticle smooltem leavesapproximate to imbricate, longitudinally inserted, spreading at
an angle of 507 80°, leaves short rectangular, weakly asymmetric, flat,i2500 um wide, 360 420 um long, 1.3

1.6 as long as wide, divided by 0.3.5 of the leaf length, margin ergj disc 8 cells wide, 3.65.5 cells long, 220

290 pm wide, 210 290 um long, 0.8 1.3 as long as wide, median cells square to shortly elongated polygonaly33

x 427 56 um, 17 1.7 as long as wide, cell walls thin, trigones lacking, cuticle s$mdxasal cells shortly elongated
polygonal, 27 49 x 54i 80 um, 1.4 2.1 as long as wide, leaf lobes 4, upright to weakly divergent, 85 cells long,
straight, 2 cells wide at base, multiseriate pér2Xells long, uniseriate pari 3 cells bng, cells rectangular to elongated
polygonal, not constricted at the transversal wallg, 29 x 33 42 ym, 1.2' 2.1 as long as wide, cell walls thin, trigones
lacking, cuticle smooth, half stem leaf near branch bdebdte, otherwise similar to tfetem leavesStem underleaves
distant, transversely attached, spreading away from the steth2ltimes as wide as the stem, underleaves square, 165
T 200 pm wide, 170 220 um long, 0.9 1.1 as long as wide, divided by 0.2.3 of the leaf length, disc 8 cells wide,
1.57 3.5 cels long, 140° 200 um wide, 115 175 um long, 0.7 1 as long as wide, median cells elongated polygonal,
217 29 x 317 45 uym, 1.2i 2 as long as wide, cell walls thin, trigones lacking, cuticle smooth, basal cells elongated
polygonal, 25 34 x 51i 63 um, 1.6/ 2.3 as long as wide, leaf lobes 4, upright,i1%5 cells long, 2 cells wide at base,
multiseriate part 1 cells long, uniseriate pait 2 cells long, cells 15 24 x 28i 45 uym, 1.2 2 as long as wide, cell
wallsthin, trigones lacking, cuticle smootBranch leavesapproximate, longitudinally inserted, spreading at an angle of
50°1 80°, leaves rectangular, weakly narrowed towards the apex, symmetric, leaf lobes occasionally bent down, 210
250 pm wide, 410 530um long, 1.7/ 2.5 as long as wide, divided by 0.D.3 of the leaf length, margin entire, disc 6
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cells wide, 5.5 8.5 cells long, 180 230 pm wide, 310 390 um long, 1.4 2.1 as long as wide, median cells square to
shortly elongated polygonal, 3749 x 471 62 um, 1.1i 1.6 as long as wide, cell walls thin, trigones lacking, cuticle
smooth, basatells ovate to elongated polygonal,i351 x 58i 72 um, 1.17 2.1 as long as wide, leaf lobes 3, upright,
3.5 cells long, 2 cells wide at base, multiseriate pdrt2lcells long, uniseriate parti23 cells long, cells square to
elongated polygonal, h@onstricted at the transversal walls, cells 28 x 307 58 um, 0.9 1.8 as long as wide, cell
walls thin, trigones lacking, cuticle smooBranch underleavesdistant, transversely attached, spreading away from the
stem, 1.7 1.4 times as wide as the branch,i8610 um wide, 120 185 um long, 1.4 1.9 as long as wide, divided by
0.47 0.5 of the leaf length, disc 4 cells wide, 1.8.5 cells long, 7% 100um wide, 75/ 120 um long, 0.9 1.4 as long

as wide, median cells square to isodiametalygonal, 28i 32 x 297 42 um, 1i 1.4 as long as wide, cell walls thin,
trigones lacking, cuticle smooth, basal cells elongated polygonal286x 401 50 um, 1.4i 1.9 as long as wide, leaf
lobes 2, upright, 1.5 2.5 cells long, 2 cells wide at basayltiseriate part 1 2 cells long, uniseriate part 12 cells long,
cells 197 26 x 247 38 um, 1.17 2 as long as wide, cell walls thin, trigones lacking, cuticle sm&etianth originating
ventrally from the main stem, 4 mm long, weakly narrowedarals the mouth, b plicate in the upper third?erianth
mouth ciliate, mouth cells linear, 12 16 x 507 80 um, 3.3i 6.3 as long as wide, cell walls moderately thickened,
trigones lacking, cuticle smooth, median cells rectangular to elongated polygoinaé424 477 110 um, 1.9 4.2 as
long as wide, cell wallthin, trigones lacking, cuticle smoothemale bractstriangular ovate to ovate, margin with a few
teeth, shortly 3 4 lobate, 700 um wide, 9201100 um long, 1.8 1.6 as long as wide, mediaalls elongated polygonal,
2271 35 x 401 120 um, 1.17' 5.5 as long as wide, cell walls thin, trigones lacking, cuticle smooth, leaf lobesi46.5.5
cells long, 3 5 cells wide at base, multiseriate pait 3 cells long, uniseriate parti12 cells bng, cells ovate to linear,
cells 147 22 x 421 71 um, 2.5 4.9 as long as wide, cell walls thin, trigones lacking, cuticle sméetiale bracteole
triangular, margin with a few teeth, teeth ending in a slime papillae, 520 um wide, 860 um long,dhd as Wwide,
median cells elongated polygonal,i281 x 47i 100 um, 1.6 5 as long as wide, cell walls thin, trigones lacking, cuticle
smooth, leaf lobes 4, 4i56.5 cells long, 2 4 cells wide at base, multiseriate pait 8 cells long, uniseriategot 2i 3
cells long, cells elongated polygonal to linear, cells 2B x 487 83 um, 1.9 3.8 as long as wide, cell walls thin,
trigones lacking, cuticle smooth.

Distinquishing characters

N. kaindiensisgs one of thelarger species. (1)ts branchleaves can reach 0.5 mm or mamnelength It is further
characterised by (2) the high branch leaf digaich can baup to 8.5 cells high, (3) branch leaves that are only divided

by up to¥/; of their leaf length, the (4) thin walled and smooth cells, and (5) the rather short cells of the branch leaf disc.
Even thoughhe branch leaf discellsare quite variable they amtenonly as long as wide. In some casesy tfogm

regular horizontal rowthat were not observed in otlsgrecimens

Similar species

N. kaindiensigsesembledN. papulosabut has a longer branch leaf disc. However, the latter species always has a shorter
branch leaf disc and more elongated cells. Typically, the two central cells in the basal row of the branch leaf disc are
enlarged. Furthermor®l. papuloséhas very rarely a smoottuticleand thicker cell walls.

N. sarawakensiand its varieties have shorter branch leaf discs that are up to 5.5 cells high, more elongated branch leaf
disc cells and more asymmetric stem leaves.

In terms of sizeN. larutensisalso approache. kaindiensisHowever, the latter species has larger branch underleaves
that overlap each other.

Distributiort
Papua New Guinedew GuineaOnly known from the type collection.

Etymology.
The species is named aftdt. Kaindiin New Guinea where the species was discovered.

Neolepidozikasudsuranensi$). SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

Philippines: Leyte Island, Leyte Province, Area around Lake Kasudsuran, G@itpcBarangay Liberty, 11° 1' 32.33"
N, 124° 44' 55.86" E, auf Rinde, 720 m, I&gLIX SCHUMM & UWE SCHWARZ, 23 August 2000 (herbariutdwe
SCHWARZ No. 16978).

FraHmia 49 (202) ISSN21994897



On AsianNeolepidozia 53

Figures
Plate93, Plate94, Plate95, Plate96, Plate97.

ComparisorPlate31 N.

Description

Plants yellowish brown, small, up to 1 cm long, stem with leaves up to 0.4 mm wide, leaves not Beajilehing 1-
pinnate, ofFrullania-type.Branchesup to 2 mm long, not flagelliform at the erfelagelliform branches sparse, up to

2 mm long.Rhizoids not seenStemin cross section 100 um wide and 70 um high, cortical cells 8, 3% x 157 33

um, cell walls moderately thickened, medullary cells up to 1020 x 12i 15 um, cell walls thin, trigones small, dorsal
cortical cells hexagonal to elongatpdlygonal, 27 38 x 337 52 um, 1i 1.8 as long as wide, cell walls moderately
thickened, trigones small, cuticle smodittem leaveglistant, longitudinally inserted, spreading at an angle of &0,
leaves square to weakly trapezoid, asymmetric, flat,i17P00 um wide, 13G 190 um long, 0.8 1.1 as long as wide,
divided by 0.4 0.6 of the leaf length, margin entire, disc 6 £&lide, 1.5 3.5 cells long, 90 130 um wide, 55 115

pum long, 0.5 0.9 as long as wide, median cells square, hexadorshort rectangular, 1824 x 23i 29 um, 1i 1.3 as

long as wide, cell walls thin, trigones small, cuticle with striate papillae, basal cells elongated polygored,2a5i

40 um, 1.2Zi 1.9 as long as wide, leaf lobes 3, weakly divergentj 3% cells long, straight to falcate; 23 cells wide

at base, multiseriate part 2 cells long, uniseriate pard 2ells long, cells square to short rectangular, not constricted at
the transversal walls, 1320 x 18i 24 um, 1.2i 1.7 as long as widegtt walls thin, trigones small, cuticle with round

to ovate papillae, half stem leaf near branch base lanceolate, not lobate, otherwise similar to the steStdeaves.
underleaveddistant, transversely attached, upright,i0OItimes as wide as the stem, underleaves transversely rectangular
to rectangular, 65 100 um wide, 80 85 um long, 0.8 1.3 as long as wide, divided by G.8.4 of the leaf length, disc

47 6 cells wide, 1.57 2.5 cells long, 60 100 um wide, 50° 60 um long, 0.6° 0.9 as long & wide, median cells
hexagonal, 13 20 x 147 18 ym, 0.8/ 1.2 as long as wide, cell walls moderately thickened, trigones small, cuticle
smooth, basal cells elongated polygonal; 116 x 237 35 pm, 1.6 2.4 as long as wide, leaf lobed 3, upright to
weakly divergent, 1.5 2.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriatel gadells long,

cells 117 17 x 147 20 pm, 0.9 1.4 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth.
Branch leavesapproximate, longitudinally inserted, spreading at an angle of 30°, leaves rectangular to trapezoid,
asymmetric, flat, 140 170 um wide, 200 240 um long, 1.2 1.6 as long as wide, divided by 0.9.6 of the leaf length,
divided by 0.4 on the veral side, margin entire, disc 6 cells wide, 8.5.5 cells long, 9% 140 um wide, 95 155 um

long, 0.77 1.4 as long as wide, median cells hexagonal to elongated polygoria26l9 191 32 um, 0.9 1.2 as long

as wide, cell walls thin, trigaes small, cuticle with striate papillae, basal cells elongated polygonal288< 351 39

pum, 1.47 2.2 as long as wide, leaf lobes usually 3, upright, divergent to weakly falcate4 & xells long, 2 4 cells

wide at base, multiseriate part & cells long, uniseriate parti23 cells long, cells square, hexagonal to short rectangular,
not constricted at the transversal walls, cell$ 20 x 19 23 um, 1i 2.3 as long as wide, cell walls thin, trigones small,
cuticle with ovate papillaeBranch underleavesdistant, transversely attached, upright, 0.2 times as wide as the
branch, underleaves square,i6B5 um wide, 65 75 um long, 0.9 1 as long as wide, divided by 0.3.4 of the leaf
length, disc 4 cells wide, 1.5 cells long,4@0 um wide, 40 50 um long, 0.6 1 as long as wide, basal cells elongated
polygonal, 171 20 x 207 27 um, 1.2i 1.4 as long as wide, leaf lobes 2, upright, 1.5 cells long, 2 cells wide at base,
multiseriate part 1 cells long, uniseriate part 1 cells longs @dli 15 x 127 36 um, 1.1i 2.4 as long as wide, cell walls
thickened, trigones small, cuticle smooth.

Distinguishing characters

The species is characterised by (1) tHeliate stem leaves, (2) the asymmetric branch leaves, (3) the smali sibe,
lanceolate reduced stem leaf near the branch insedai@h§) the small stem and branch underleaves that are hardly
wider than the stem.

Similar species

The cell pattern oN. kasudsuranensis similar to that oN. variifolia. However, the latter species is larger, has-four
lobed stem leaves and larger stem and branch underleaves.

The fact thatN. kasudsuranensibas 3lobate stem leaves sets it apart from the otleolepidoziaspecies with
asymmetric branch leaves, making it a quite ungpecies

Distribution

Philippines(Leyte). Only known from the type collection.
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Etymology.
The species is named afteske Kasudsuran where the species was discovered.

Neolepidozigkatrinae U. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

Malaysia: StatePahangGenting Highlands, nrss / elfin forest2200 m on woodland floorleg.W.C.PANG (JEH2654!,
det.R. GROLLE asLepidozia ophirid.

Figures
Plate98, Plate99, Plate100, Plate101, Plate102

ComparisorPlate2 i B.

Description

Plants pale brownish, small, up to 1 cm long, stem with leaves up to 0.4 mm wide, leaves not Bagitshing 1-
pinnate, ofFrullania-type. Branchesup to 2 mm long, occasionally flagelliform at the eRthgelliform branches
sparse, up to 2 mm lonBhizoids originating from the dorsal side of underleaf ceiiemin cross section 110 um wide
and 110 um high, cortical cells 9, 242 x 10i 37 um, cell walls thickened, medullary cells up to 207 26 x 11i 20

pum, cell walls thickened, trigones ergad, dorsal cortical cells ovate elongated polygonai, 28 x 461 73 um, 1.3/

3 as long as wide, cell walls thickened, trigones small, cuticle smBt&in leavesapproximate to imbricate, obliquely
inserted, spreading at an angle of 1B0°, leaves trapezoid, symmetric to weakly asymmetric, lobes directed towards
the stem apex, 480570 um wide, 400 430 pm long, 0.7 0.9 as long as wide, divided by 0.D.8of the leaf length,
margin entire, disc 8 cells wide, 1i32.5 cells long, 150 220 umwide, 907 130 um long, 0.4 0.8 as long as wide,
median cells isodiametric polygonal to weakly elongated; 32 x 3071 35 um, 1i 1.4 as long as wide, cell walls
moderately thickened, trigones small, cuticle with striate papillae, basal cells eloogattedo polygonal, 2P 33 x 31

T 44 um, 1.3/ 1.6 as long as wide, leaf lobes 4, divergent,j46% cells long, straight to weakly falcate, 2 cells wide at
base, multiseriate part 1 cells long, uniseriate pdrté4cells long, cells rectangular tondiar, not constricted at the
transversal walls, 1R 22 x 53i 62 um, 2.6/ 5 as long as wide, cell walls moderately thickened, trigones small, cuticle
with striate papillae, half stem leaf near branch bakxb&te, otherwise similar to the stem leav@®m underleaves
distant, transversely attached, appressedj A8 times as wide as the stem, underleaves transversely rectangular to
trapezoid, 180 240 um wide, 140 150 um long, 0.6 0.8 as long as wide, divided by 0.®.6 of the leaf length, dis

61 8 cells wide, 1.5 cells long, 110170 um wide, 60 80 um long, 0.4 0.7 as long as wide, basal cells elongated
polygonal, 18 24 x 35i 43 um, 1.6/ 2.3 as long as wide, leaf lobe$ 3, divergent, 2.5 cells long, 2 cells wide at base,
multiseiiate part 1 cells long, uniseriate part 2 cells long, cells 2% x 31i 38 um, 1.4i 2.1 as long as wide, cell walls
moderately thickened, trigones small, cuticle smoBthnch leavesimbricate, obliquely inserted, spreading at an angle
of 20°71 30°, leaves trapezoid, symmetric to asymmetric, lobes directed towards the branch ape29260m wide,
26071 350 um long, 0.7 1.2 as long as wide, divided by 0.®.8 of the leaf length, divided by 0i6).7 on the ventral
side, margin entire, disc 6 celwide, 1.5 2.5 cells long, 110 160 um wide, 60 110 um long, 0.4 0.9 as long as
wide, median cells isodiametric polygonal to short rectangulair,ZBLx 26i 34 um, 1i 1.4 as long as wide, cell walls
moderately thickened, trigones small, cutialmost smooth, basal cells ovate to elongated polygon&l2Z1x 29i 53

pum, 1.37 2 as long as wide, leaf lobes 3, upright to falcatej 4% cells long, 2 cells wide at base, multiseriate part 1
cells long, uniseriate parti45 cells long, cells angular to linear, not constricted at the transversal walls, cell12

x 527 67 um, 2.6/ 5.6 as long as wide, cell walls moderately thickened, trigones small, cuticle almost damantin
underleavesimbricate, transversely attached, spreadingyafi@m the branch, 1.1 1.3 times as wide as the branch,
underleaves square to trapezoid, 11160 um wide, 120 125 um long, 0.8 1.1 as long as wide, divided by 0.4.5

of the leaf length, disc 6 cells wide, 1.5 cells longj 825 um wide, 60 70 um long, 0.6 0.8 as long as wide, basal
cells elongated polygonal, 1323 x 30i 38 um, 1.7i 2.1 as long as wide, leaf lobes 3, upright to weakly divergent, 2.5
cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriate partlangglisells 14" 21 x 22i 31 uym, 1.4

i 2.1 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth.

Distinguishing characters

Neolepidozia katrinaés a unique species. Its (Kurzia-like appearance, (2) the low branch leaf disc that is only 1.5 or
2.5 cells high, and (3) the small branch underleaves distinguish it from all the<otiz&x species.

Similar species
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The Frullania-type branching pattern distinguishék katrinae from similar Kurzia species. There is also some
resemblance tdricholepidoziaspecies with obliquely inserted leaves. These species however, falvatel branch
leaves, that are spreading more than 30° from the stem and thin cells walls.

The only otheNeolepidozispecies with &urzia-like habitus ardN. richardsii and, to a certain exter, parvula Both
species have biseriate branch leaf lobes in the lower part. Furthermore, the former species has very large branch
underleaves, whereas the latter has branch leaves that spread at a wider atiydedtaiN. katrinae

MITzUTANI identified the specimen &é. ophiria which has, however, a higher branch leaf disc and branch leaves that
spread at an angle of more than 45°.

Distribution

Malaysia (Malay Peninsula). Only known from the type collection.

Etymology.

The species is named aftéATRIN SCHWARZ (Radeberg) who supported the first author in his bryological activities
during the last decades.

Neolepidozigkolombangaraensi&). SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

Solomon Islands KolombangardIsland] [Western Guadalcan®&rovince] In rainforest on upper slopes of mountain
near Mt. Veve in center of island. UMTG 57M, TM, 2220, 870880, 7° 57' S 157° 5' E 1400- 1600 m on moist,
shaded bark of tre¢eg.D.H. NORRIS& G.L. ROBERTS49712 12 August 1977 (Rijksherbarium Leiden, L 0090512
det.S.PIPP0 1984 ad epidozia wallichian®

Figures:
Plate103 Plate104, Platel05 Plate106, Plate107.

ComparisorPlate31 L.

Description:

Plants pale yellowish green, medium sized, up to 2 cm long, stem with leaves up to 0.5 mm wide, leaves not fragile.
Branching 1- to bipinnate, offrullania-type. Branchesup to 2 mm long, not flagelliform at the erflagelliform
branchesnumerous, up to 5 mm lonRhizoids not seenStemin cross section 130 um wide and 110 um high, cortical
cells 11, 20 35 x 13i 21 um, cell walls thickened, medullary cells up to 30i 2& x 10i 17 um, cell walls moderately
thickened, trigones small, dorsal cortical cells isodiametric to elongatedgmal, 251 31 x 28i 60 um, 1i 2 as long

as wide, cell walls thickend, trigones small, cuticle smodtém leavespproximate, obliquely inserted, spreading at an
angle of 409 90°, leaves squarezatangular to trapezoid, symmetric, lobes partially bent down ventrallyi, 280 pm

wide, 195/ 210 um long, I 1.3 as long as wide, divided by 0.4.5 of the leaf length, margin entire, dis¢ 8 cells

wide, 2.51 4.5 cells long, 120 180 um wide 1007 125 pum long, 0.6 1 as long as wide, median cells isodiametric to
elongated polygonal, 2225 x 247 33 um, 1.1i 1.3 as long as wide, cell walls moderately thickened, trigones small,
cuticle almost smooth, basal cells isodiametric to elongatedypiohl, 231 28 x 261 38 um, 1i 1.6 as long as wide,

leaf lobes (3 4, upright to divergent, 2154.5 cells long, straight, 2 cells wide at base, multiseriate pga#t dells long,
uniseriate part 2 4 cells long, cells ovate to elongated polygonat,constricted at the transversal wallsj 12 x 197

29 um, 1.17 1.6 as long as wide, cell walls moderately thickened, trigones small, cuticle with ovate papillae, half stem
leaf near branch basel@ate, otherwise similar to the stem leav&®m urderleavesdistant, transversely attached,
spreading away from the stem, 1.1.4 times as wide as the stem, underleaves transversely rectangular to trapezoid, 160
T 185 pm wide, 115 150 um long, 0.6 0.8 as long as wide, divided by 0.3.4 of the leaf lengthdisc 8 cells wide,

2.5 cells long, 110 160 pm wide, 65 105 pm long, 0.4 0.8 as long as wide, median cells isodiametric to elongated
polygonal, 17i 23 x 247 30 pum, 1.1i 1.6 as long as wide, cell walls moderately thickened, trigones studt|e
smooth, basal cells elongated polygonalj = x 297 38 um, 1.5 2 as long as wide, leaf lobes 4, divergent,i1255

cells long, 2 cells wide at base, multiseriate pdrt2icells long, uniseriate parti12 cells long, cells 16 20 x 18i 28

pm, 1.17 1.6 as long as wide, cell walls moderately thickened, trigones small, cuticle sBi@otbh leavesimbricate,
longitudinally inserted, spreading at an angle of 5@0°, leaves trapezoid, asymmetric, flat, 17200 pm wide, 200

250 pm lng, 1.17 1.3 as long as wide, divided by 0.3.6 of the leaf length, divided by 0i(30.4 on the ventral side,
margin entire, disc 6 8 cells wide, 2.5 5.5 cells long, 90 160 pm wide, 90 170 pm long, 0.6 1.5 as long as wide,
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median cells isodiametric to elongated polygonali 3D x 24i 35 um, 0.9 1.5 as long as wide, cell walls moderately
thickened, trigones lacking, cuticle almost smooth, basal cells elongated polygoh&0 20281 40 um, 1.3i 1.7 as

long as wide,daf lobes 3, upright, divergent to weakly falcate,i2465 cells long, 2 4 cells wide at base, multiseriate
part 2i 3 cells long, uniseriate parti23 cells long, cells elongated polygonal, not constricted at the transversal walls,
cells 187 24 x 25i 30 um, 1.1i 1.6 as long as wide, cell walls moderately thickened, trigones small, cuticle with ovate
papillae.Branch underleavesapproximate, transversely attached, appressed;, 1.9 times as wide as the branch,
underleaves rectangular to trapezoid, 800 um wide, 90 140 um long, 1.1 1.5 as long as wide, divided by 0.3

0.5 of the leaf length, disc 4 cells wide, 1.8.5 cells long, 6 90 um wide, 60 80 um long, 0.7 1.1 as long as wide,
median cells isodiametric polygonal, 227 x Z1 29 um, 0.9 1.1 as long as wide, cell walls thickened, trigones small,
cuticle smooth, basal cells elongated polygonal, 28 x 297 42 um, 1.21 1.9 as long as wide, leaf lobe$ 3, upright

to weakly divergent, 1.5 2.5 cells long, 2 3 cells wde at base, multiseriate part 1 cells long, uniseriate ga# dells

long, cells 17 21 x 24i 30 um, 1.3/ 1.8 as long as wide, cell walls thickened, trigones small, cuticle smooth.

Distinquishing characters:

N. kolombangaraensig characterised by (1) the asymmetric branch leaves that are hardly longer than wide, (2) the
branch leaf disc that is no more than 3.5 cells high at the dorsal division, (3) the rather large branch underleaves, that do
not overlap each other, the (4jhrar obliquely inserted stem leaves, and (5) the triangular branch leaf lobes.

Similar species:

This species is related b variifolia, which has longer branch leaf discs, larger underleaves that sometimes overlap, and
more lingulate branch leaf lobes compared to the triangular ones folsick@lombangaraensidt also bears some
resemblance tbl. cuneifolia which has a rectangular branch leaf disc and smaller, more distant underleaves.

Distribution:

Indonesia ew Guined, Solomon Islands (Kolombangara Island

Etymology:

The species is named aftee Kolombangara Island where the species was discovered.

Specimen studied:

Indonesia Wi Neuguinea, Woropko, 100 m, on dead {fem in rain forest, legvAN ZANTEN 205b,1959 (JE!, detM.
MizuTANI asLepidozia cuneifoliarev.R. GROLLE 1974 ad epidozia wallichian

Remarks:

NADHIFAH, ADJIE & BUDKE reported inELLIS ET AL. (2024) the occurrence df. cuneifoliain the Solomon Islands. The
specimen origins from the Solomon Islands. Kolombangara, in rainforest on middle slopes of mountain on ridge N of
Vanga River on NW side of island, UTMG 57M, TM, 2200, 8568 6 O , 7A5706S, 157 A0 DOHE , 15
NORRIS& G.L. ROBERTS49761 (MO3342346). Even though we hawmet seen that specimen it is very likely that it
belongs td\. kolombangaraensias well.

Neolepidozia larutensit). SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype:

Malaysia: StatePerak Taiping, Bukit Larut (Maxwell Hill), Regenwald an der Stral3e zur Sendestation, an feuchten
Hang 1080 m an CyatheaStamm leg. SCHAFER-VERWIMP & VERWIMP 19009/A 27 May 1997 (herbarium
SCHAFER-VERWIMP 19009/A)).

Figures:

Plate108 Plate109 Plate110 Plate11l, Plate112 Plate113 Plate114

ComparisorPlate4 i O, ComparisorPlate5i N.

Description:

Plants pale yellowish green, small, up to 1.5 cm long, stem with leaves up to 0.6 mm wide, leaves noBfawitEng
1-pinnate to bipinnate, dfrullania-type.Branchesup to 2 mm long, not flagelliform at the erilagelliform branches
scattered, up to 4 mm longhizoids not seenStemin cross section 150 um wide and 110 pm high, cortical cells 12, 21
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T 38 x 151 26 um, cell walls thickened, medullary cells up to 30y B x 11i 19 um, cell walls thickened, trigones
small, dorsal cortical cells elongated polygonali 230 x 481 74 um, 1.6i 3.1 as long as wide, cell walls thickened,
trigones smallcuticle smoothStem leavesapproximate, obliquely inserted, spreading at an angle of 80°, leaves
square, rectangular to trapezoid, symmetric to weakly asymmetric, flat,ZBDum wide, 240 340 um long, 0.9 1.1

as long as wide, divided by 0i40.6 of the leaf length, margin entire, disc 8 cells wide,i 23% cells long, 130 190

um wide, 10GF 190 um long, 0.6 1.5 as long as wide, median cells elongated polygondl,3Mx 267 48 um, 1.4i

1.9 as long as wide, cell walls thickenedgdries small, cuticle with striate papillae, basal cells elongated polygonal, 20
T 31 x 287 51 um, 1.3i 2.5 as long as wide, leaf lobes 4, upright to divergent, 4.5 cells long, straight, 2 cells wide at
base, multiseriate part 2 cells long, uniseriate paells long, cells ovate to elongated polygonal, not constricted at the
transversal walls, 1826 x 371 44 um, 1.5 2.2 as long as wide, cell walls thickened, trigones small, cuticle with round
papillae, half stem leaf near branch baslelate, othewise similar to the stem leaveStem underleavesdistant,
transversely attached, spreading away from the stem| 1P times as wide as the stem, underleaves square to
transversely trapezoid, 175200 pm wide, 140 170 um long, 0.8 0.9 as long as ide, divided by 0.3 0.5 of the leaf
length, disc 8 cells wide, 1i52.5 cells long, 11% 155 pm wide, 80 105 pm long, 0.5 0.8 as long as wide, median
cells elongated polygonal, 1821 x 257 29 ym, 1.4i 1.5 as long as wide, cell walls thicken&igones small, cuticle
smooth, basal cells elongated polygonalj 8 x 341 40 um, 1.7i 2.3 as long as wide, leaf lobes 4, divergent,il.5
2.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriatei gadells long, cells4i 20 x 201 36

pum, 1.3i 2.3 as long as wide, cell walls thickened, trigones small, cuticle snigraitch leavesmbricate, longitudinally
inserted, spreading at an angle of 500°, leaves rectangular, symmetric, flat, 15240 um wide, 320 430 um long,

1.67 2.9 as long as wide, divided by G.8.4 of the leaf length, margin entire, disc 6 cells widej £% cells long, 110

T 150 um wide, 180 280 um long, 1.3 2.2 as long as wide, median cells elongated polygondl,35x 37i 51 um,

1.37 1.7 as long as wide, cell walls thickened, trigones small, cuticle with striate papillae, basal cells elongated polygonal,
2271 30 x 371 60 um, 1.21 2.6 as long as wide, leaf lobes 3, upright to divergentj 3.5 cells long, 2-Q) cells wide

at bag, multiseriate part 2 cells long, uniseriate part4cells long, cells ovate to elongated polygonal, not constricted
at the transversal walls, cells 124 x 27 45 um, 1.6 2.2 as long as wide, cell walls thickened, trigones small, cuticle
with round papillae Branch underleavesimbricate, overlapping 0.1 0.3 of the underleaf length, transversely attached,
appressed, 1.8 1.6 times as wide as the branch, underleaves rectanguliad, @5um wide, 140 200 um long, 1.6

2.2 as long as wide, divided by 0.4.5 of the leaf Iegth, disc 4 cells wide, 1152.5 cells long, 60 85 um wide, 90

100 um long, 1.1 1.7 as long as wide, median cells isodiametric to elongated polygoriaR2% 281 43 um, 1.2/

1.8 as long as wide, cell walls thialex, trigones small, cuticle smooth, basal cells elongated polygoriaR4.8 361

47 um, 1.91 2.2 as long as wide, leaf lobes 2, upright to weakly divergent, 3.5 cells long, 2 cells wide at base,
multiseriate part 1 cells long, uniseriate pait 2 cells long, cells 18 20 x 211 30 um, 1.3i 1.8 as long as wide, cell
walls thickened, trigones small, cuticle smodRerianth originating ventrally from the main stem, 3 mm long, slightly
narrowed towards the mouth, multplicate in the upper thd. Perianth mouth ciliate, mouth cells linear, 913 x 52i

80 um, 4.3/ 7.8 as long as wide, cell walls thickened, trigones small, cuticle smooth, median cells elongated polygonal
to linear, 18i 29 x 447 107 um, 1.71 5.9 as long as wide, cell walls thickened, trigosssll, cuticle with striate
papillae.Female bractsovate, margin weakly dentate, 48600 pum wide, 940 1100 um long, 2 2.2 as long as wide,
median cells elongated polygonal to linearj & x 491 177 um, 2.1 8.9 as long as wal cell walls thickened, trigones
small, cuticle smooth, basal cells isodiametric to elongated polygonal22& 30i 54 um, 1i 2 as long as wide, leaf
lobes 3i 4, 4.51 8.5 cells long, 3 4 cells wide at base, multiseriate pait4 cells long, urgeriate part 2 6 cells long,

cells linear, cells 8 14 x 371 52 um, 2.6/ 5.9 as long as wide, cell walls thickened, trigones small, cuticle smooth.
Female bracteoletriangular, margin with a few teeth, teeth ending in a slime papillae, 440 um widign84ong, 1.9

as long as wide, median cells elongated polygonal to linear321x 467 117 um, 1.8 5.1 as long as wide, cell walls
thickened, trigones small, cuticle smooth, basal cells ovate to elongated polygon&g 26421 57 um, 1.1i 2.2 as

long as wide, leaf lobes 3, 3.%.5 cells long, 3 cells wide at base, multiseriate par82ells long, uniseriate parti26

cells long, cells rectangular to linear, cellsi1® x 46i 80 um, 2.6/ 5.3 as long as wide, cell walls thickened, trigone
small, cuticle smooth.

Distinguishing characters:

N. larutensisis characterised by (e large branch underleaves that overlap of Uiy if their length, (2) the branch
leaves that are up to 3 times as long as wide, (3) the elongated cells of the branch leaf disc, and (4) the branch leaf disc
that is up to 5.5 cells high.

Similar species:

In terms of cell patterrl\l. larutensigesembledN. papulosaThe latter, however, has smaller branch leaves and distant
branch underleaves that do not overlap. It also has a lower branch leaf disc. Furtherimape)josahas straight branch
leaf lobes, whereas thoseNf larutensigend to become sigmoid.
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OtherNeolepidoziaspecies with rather large branch leaves, sudl. asmrawakensiand its varieties oN. kaindiensis
N. larutensishas imbricate branch leaves, larger and overlaping branch underleaves, anhatlddk rather papillose
branch leaf lobe cells

Distribution:

Malaysia (Malay PeninsulaPhilippines (Negros)

Etymology:

The species is named aftbe Bukit Larutwhere the species was discovered.

Specimen studied:

Philippines: Negrosisland Negros OccidentdProvince Along the ridge trail well above the village of Naubok towards
the summit slopes about Hapblaponon and Mt. Talinj9° 14' 30" N 123° 7' 1" E 1340 m Mixed hardwood
evergreen tropical rain forest with fern understany rotten hardwood log in filtered ligheg. AMES R. SHEVOCK
56192, withDARYL S.SALAS, 16 December 201erbariumScHAFER-VERWIMP!, duplicate. BRIT, CAS, CMUH,
MO).

Neolepidozidembangensid). SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

Indonesia Java Jawa BaraProvince Rim of Tangkuban Peraku (volcano) north of Lembang (Band@ig)5' 34.4"
S, 107° 36' 41.5" E1830 m fine soil on rdten wood ofErica trees at crater rifleg. GERHARD WINTER 669, 14
January 198therbariumSCHAFER-VERWIMP!, duplicate FR 0153251).

Figures
Platel15, Plate116, Platel17, Plate118 Plate119, Plate120.

ComparisorPlate2 i K, ComparisorPlate4 i E.

Description

Plants brownish, small, up to 1 cm long, stem with leaves up to 0.6 mm wide, leaves not Bagilehing 1-pinnate,

of Frullania-type.Branchesup to 3 mm long, occasionally flagelliform at the eRkhgelliform branchessparse, up to

3 mm long.Rhizoids originating from the dorsal side of underleaf ceitemin cross section 140 um wide and 120 pum
high, cortical cells 12, 2# 40 x 18i 33 um, cell walls moderately thickened, medullary cells up to 30, 2% x 10i

21 um, cell walls thin, trigones small, dorsal cortical cells hexagonal to elongated po\8n&8 x 33i 57 um, 1i

1.8 as long as wide, cell walls moderately thickened, niegdacking, cuticle smootlstem leavedistant, obliquely
inserted, spreading at an angle of 50P0°, leaves ovate to trapezoid, symmetric, lobes partially bent down ventrally,
28071 370 um wide, 290 330 um long, 0.8 1.1 as long as wide, divided by 0.4.6 of the leaf length, margin tre,
occasionally with a blunt tooth, disd @8 cells wide, 2.5 4.5 cells long, 130 280 um wide, 110 170 pum long, 0.5

1.2 as long as wide, median cells isodiametric to elongated polygoriaB@3 28i 38 um, 1.1i 1.4 as long as wide,
cell walls thin, trigones lacking, cuticle with striate papillae, basal cells elongated polygon&82630i 59 um, 1.4

1 2.3 as long as wide, leaf lobe$ 3, upright to divergent, 455.5 cells long, straight to vakly falcate, 2 3 cells wide

at base, multiseriate parti23 cells long, uniseriate parti23 cells long, cells rectangular to elongated polygonal, not
constricted at the transversal walls, 180 x 277 44 ym, 1.1i 2.7 as long as wide, cell wallsitth trigones lacking,
cuticle with round papillae, half stem leaf near branch baksdte, otherwise similar to the stem leavBem
underleaveddistant, transversely attached, spreading away from the steiml 5.8mes as wide as the stem, underleaves
square to transversely trapezoid, 15010 um wide, 130 175 um long, 0.6 1.1 as long as wide, divided by 0.4.6

of the leaf length, dis61 8 cells wide, 1.5 2.5 cells long, 120 170 um wide, 60 85 um long, 0.4 0.7 as long as
wide, media cells square, 1925 x 19 24 um, 0.8 1 as long as wide, cell walls thin, trigones lacking, cuticle smooth,
basal cells square to rectangular,i1®4 x 28i 47 um, 1.4 2.2 as long as wide, leaf lobes &, upright to divergent,
3.51 5.5 cells long, 21 3 cells wide at base, multiseriate pait2 cells long, uniseriate part-2 cells long, cells 18 22

x 197 43 um, 1.1i 2 as long as wide, cell walls thin, trigones square to rectangular, cuticle siBoantich leaves
imbricate, longitudinallyto obliquely inserted, spreading at an angle ofi500°, leaves rectangular, ovate to trapezoid,
symmetric, lobes partially bent ventrally, 16@60 pum wide, 200 260 pm long, 0.8 1.4 as long as wide, divided by
0.57 0.6 of the leaf length, margintire, disc 6 cells wide, 1153.5 cells long, 90 170 pm wide, 90 130 pm long,
0.671 1.3 as long as wide, median cells square to short rectanguliaB28 251 42 um, 0.9 1.6 as long as wide, cell
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walls thin, trigones lacking, cuticle with striate papillae, basal cells elongated polygon&p2640i 58 um, 1.3 2.3

as long as wide, leaf lobes 3, upright to divergent,i 4% cells long, 2 3 cells wide at base, multiseriate pait 3
cellslong, uniseriate part 2 4 cells long, cells square to rectangular, not constricted at the transversal walls, tells 20
25 x 301 42 um, 1.2i 2.1 as long as wide, cell walls thin, trigones lacking, cuticle with large round papiteech
underleavesdistant, transversely attached, upright, 0.8 times as wide as the branch, underleaves rectangular to
trapezoid, 90 140 um wide, 103 145 um long, 0.8 1.4 as long as wide, divided by 0.4.7 of the leaf length, disc

47 6 cells wide, 0.5 1.5 cdls long, 60i 130 um wide, 53 75 um long, 0.5 1 as long as wide, basal cells elongated
polygonal, 19 33 x 311 44 um, 1.2i 2 as long as wide, leaf lobes 3, upright to weakly divergent, 2i54.5 cells

long, 2 cells wide at base, multiseriatetdai 3 cells long, uniseriate partil2 cells long, cells 16 22 x 247 33 um,

1.21 2.1 as long as wide, cell walls thin, trigones lacking, cuticle smooth.

Distinquishing characters

N. lembangensis characterised by (1) the deeply divided branch leaves, (2) the thin cell walls, (3) the large, round
papillae at the branch leaf lobes, (4) tifienelongatedranch leaf disc cells, (5) blunt teeth that occasionally exist at the
base of the leaf lobes, and (6) thdividual stem or branch leaves that are differestigped

Similar species

The onlyother species with thin cell walls and large papitbaghe lobe cells idN. novoguineensidHowever the latter
speciedas larger, regularly shaped leaves, a higher branch leaf disc, and isodiametric cells.

N. shevockiwith similarly deeply divided branch leavieas thicker cell walls, a higher branch leaf disc and rather regular
stem leaves with straight lobes. The base of the branch leaf lobes is moreioftee|Bwide.

N. winteriwhich is found in the same location, has straight branch leaf lobes without a tooth at their base. Its leaves are
inserted more obliquely, it has large stem underleaves and its cell walls are thick.

N. morobensislso shows some similarity td. lembangensibut it has shorter branch leaf disc cells and thielled
cells.

Distribution

Indonesia (JavaOnly known from the type collection.

Etymology.
The species is named aftbe city of Lembangvhere the species was discovered.

Neolepidozia limbawonensld. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

Philippines: Mindanaolsland BukidnonProvince Mid-elevation section of Limbawon Mountain near Dumagongdong
Stream accessed by trail from Kibalabag Baran@ayl5' 47.8" N 125° 10' 43.6" E1500 m Tropical mixed
hardwood rain foreston hardwood trunk in filtered lighteg. JAMES R. SHEVOCK 54633, with AIMANUELZON
YORONG& DARYL SALAS, 9 June 201%herbariumSCHAFER-VERWIMP!, duplicate: BRIT, CAS, CMUH, MO).

Figures:
Plate121, Plate122 Platel23 Platel124, Platel25, Platel126, Platel27, Plate128.

ComparisorPlate51 D.

Description:

Plantspale yellowish green, small, up to 1.5 cm long, stem with leaves up to 0.45 mm wide, leaves ndBfeamiléng

1- to bipinnate, ofrullania-type.Branchesup to 3 mm long, occasionally flagelliform at the eRldgelliform branches
sparce, up to 4 mm lonBhizoids originating from the dorsal side of underleaf ceitemin cross section 170 um wide
and 130 um high, cortical cells 12, %7 x 17i 39 um, cell walls thickened, medullary cells up to 50,18 x 9i 16

um, cell walls thickened, trigees enlarged, dorsal cortical cells isodiametric to elongated polygoria28& 251 53

um, 0.8i 1.4 as long as wide, cell walls moderately thickened, trigones small, cuticle s@othleavesapproximate,
obliquely inserted, spreading at an angle ofi5@0°, leaves square to trapezoid, symmetric to weakly asymmetric, lobes
bent down ventrally, 190 260 um wide, 200 230 pum long, 0.8 1.1 as long as wide, divided by 0.4.6 of the leaf
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length, margin entire, disci89 cells wide, 2.5 3.5 cells long, 150 190 pm wide, 9G 130 um long, 0.5 0.8 as long

as wide, median cells isodiametric to elongated polygonal,3Bx 18i 31 um, 0.8/ 1.5 as long as wide, cell walls
moderately thikened, trigones small, cuticle with striate papillae, basal cells elongated polyganah 2134i 46 um,

1.371 1.8 as long as wide, leaf lobes 4, upright to weakly divergent, 8.5 cells long, straight, 24 cells wide at base,
multiseriate par2 i 3 cells long, uniseriate parti2 3 cells long, cells elongated polygonal, not constricted at the
transversal walls, 1120 x 20i 34 um, 1.3 2.3 as long as wide, cell walls moderately thickened, trigones small, cuticle
with round papillae, half ste leaf near branch baseldate, otherwise similar to the stem leav®&em underleaves
distant, transversely attached, upright, 1.1.3 times as wide as the stem, underleaves transversely rectangular to
trapezoid, 160 190 um wide, 140 160 um long0.81 0.9 as long as wide, divided by 0.2.4 of the leaf length, disc

8 cells wide, 2.5 3.5 cells long, 140 180 pm wide, 80' 125 um long, 0.5 0.8 as long as wide, median cells
isodiametric to elongated polygonal, 180 x 227 29 um, 1i 1.4 aslong as wide, cell walls moderately thickened,
trigones small, cuticle smooth, basal cells elongated polygonal22Xx 30i 46 um, 1.11 2.1 as long as wide, leaf lobes

4, upright to weakly divergent, 1i52.5 cells long, 2 3 cells wide at base, mideriate part I 2 cells long, uniseriate
part 11 2 cells long, cells 19 23 x 177 24 ym, 0.97 1.2 as long as wide, cell walls moderately thickened, trigones
small, cuticle smoottBranch leavesapproximate, obliquely inserted, spreading at an angle of B0°, leaves square

to trapezoid, symmetric, leaf lobes bending down ventrally,i1880 um wide, 210 230 um long, 1.2 1.4 as long as
wide, divided by 0.4 0.5 of the leaf length, margentire, disc 6 cells wide, 2i54.5 cells long, 110 150 um wide, 95

T 130 um long, 0.6 1.1 as long as wide, median cells isodiametric to shortly elongated polygoria28l8 24i 31

pum, 0.91 1.4 as long as wide, cell walls moderately thickened, trigones lacking, cuticle with striate papillae, sasal cell
isodiametric to elongated polygonal, 228 x 307 44 um, 1.3i 1.6 as long as wide, leaf lobes 3, upright to weakly
divergent, 3.5 6.5 cells long, 2 4 cells wide at base, multiseriate pait 2 cells long, uniseriate parti23 cells long,

cells dongated polygonal, not constricted at the transversal walls, cell246x 251 34 um, 1i 1.9 as long as wide,

cell walls moderately thickened, trigones small, cuticle with large round paitaach underleavesapproximate,
transversely attached, uprightj 1.2 times as wide as the branch,i9000 um wide, 12G 135 pm long, 1.3 1.4 as

long as wide, divided by 0.3 of the leaf length, disc 4 cells widg;, 2.5 cells long, 7% 95 um wide, 80 95 um long,

0.97 1.2 as long as wide, median seibodiametric polygonal, 2328 x 18i 27 um, 0.8/ 1 as long as wide, cell walls
moderately thickened, trigones small, cuticle smooth, basal cells elongated polygénal, B2/ 37 um, 1.Z1 1.5 as

long as wide, leaf lobes 2, upright, 1.8.5 cels long, 2i 3 cells wide at base, multiseriate partA cells long, uniseriate
part 17 2 cells long, cells 16 21 x 187 30 um, 0.91 1.6 as long as wide, cell walls moderately thickened, trigones
small, cuticle smoothMale branchesoriginating ventally i intercalar from the main stem, straight to falcate, up to 1.2
mm long, with leaves up to 0.2 mm widdale bracts imbricate, obliquely attached, ovate to trapezoid, 160 um wide,
175 um long, 1.1 as long as wide, divided by 0.4 of the leaf length, dist 140 um wide, 110 um long, median cells
elongated polygonal, 1625 x 287 41 um, 1.5 2 as long as wide, cellalls moderately thickened, trigones small,
cuticle smooth, basal cells elongated polygonali P2 x 347 51 um, 2i 2.7 as long as ide, cell walls moderately
thickened, trigones small, cuticle smooth, leaf lobes 2, divergent, 2.5 cells lbAg;&Is wide at base, multiseriate part
17 2 cells long, uniseriate part 2 cells long, cellsi122 x 237 31 um, 1i 2.1 as long as wideell walls moderately
thickened, trigones small, cuticle smootbnderleaves imbricate, transversely attached, appressed, underleaves
rectangular, 60 85 um wide, 95 150 um long, 1.6 1.8 as long as wide, divided by 0.49.5 of the leaf length, disc 4
cells wide, 0.5 2.5 cells long, 40 80 um wide, 55 80 um long, median cells isodiametric polygonal,i 134 x 20i

23 um, 11 1.1 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth, basal cells elongated
polygonal, 16i 25 x 301 42 um, 1.2i 2.6 as long as wide, cell walls moderately thickened, trigones small, cuticle
smooth, leaf lobes 2, upright to weakly divergent,il35 cells long, 2 cells wide at base, multiseriate part 1 cells long,
uniseriate part 1 3 cellslong, cells 16 23 x 22i 31 um, 1.3/ 1.4 as long as wide, cell walls moderately thickened,
trigones small, cuticle smootBexuality monoicous Perianth originating ventrally from the main stem, 2.5 mm long,
not narrowed towards the mouth, miilplicate in the upper third?erianth mouth ciliate, mouth cells linear, ® 13 x

5471 75 um, 4.5 8.3 as long as wide, cell walls thickened, trigones small, cuticle smoth, median cells elongated polygonal
to linear, 18/ 24 x 417 93 ym, 1.8 4.9 as long as e, cell walls moderately thickened, trigones small, cuticle with
striate papillacFemale bractsovate, margin with a few blunt teeth, 48@60 pm wide, 720 800 um long, 1.6 1.9

as long as wide, median cells elongated polygonal,3®x 46/ 69 um, 1.9 3.1 as long as wide, cell walls moderately
thickened, trigones small, cuticle with striggapillae, basal cells ovate to elongated polygonal, 82 x 521 89 um,

1.47 2.1 as long as wide, leaf lobes 4, B.3.5 cells long, 2 4 cells wide abase, multiseriate partil3 cells long,
uniseriate part 8 5 cells long, cells linear, cells 1013 x 45i 64 um, 4.2/ 6.1 as long as wide, cell walls moderately
thickened, trigones small, cuticle with ovate papill@mnale bracteoleovate to triangular, margin with a few blunt teeth,
270 pm wide, 440 pm long, 1.6 as long as wide, median cells elongated polygon&y7 7311 75 pm, 1.4i 4.4 as

long as wide, cell walls moderately thickened, trigones small, cuticle with ovatéapaptsal cellsvate to elongated
polygonal, 311 44 x 537 68 um, 1.3/ 2.2 as long as wide, leaf lobes 4, B.5.5 cells long, 2 4 cells wide at base,
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multiseriate part 1 3 cells long, uniseriate parti 23 cells long, cells linear, cells 1219 x 38i 61 um, 2.5 5.1 as long
as wide, cell walls moderately thickened, trigones small, cuticle with ovate papillae.

Distinquishing characters:

N. limbawonensigs characterised by (1) the distinct, obliquely inserted stem and branch leaves, (2) median cells of the
branch leaf disc that barely exceed 30 um, (3) the lobe bases of stem and branch leaves that are up to four(4glls wide,
the rather strongly papillose cells of branch and stem leaves, as well as of bracts and brawte@ethe monoecy.

Similar species:

N. limbawonensisan be mistaken fd¥. massartianaas they are similar in size, and both species have obliquely inserted
leaves. However, the leaf lobes are only two cells wide at the base, and the cells are less papillose. Furthermore, we have
notobserved anonoicoussexual condition iflN. massartiana.

The leaf shape and papillosity Nf limbawonensiare similar to those dfl. papulosavar. apoensido a certain degree.
By contrast, this variety has longitudinally attached leaves, bases of branch and stem leaves that are two cells wide, and
short rectangular cells that mostly exceed 30 pum.

Another species with similar leaf shape and papillositi.isnorobensisit has longitudinally attached leaves, rather
distant branch underleaves, and shorter cells of the perianth mouth and the bract lobes.

Distribution:
Philippines (Mindanao)Only known from the type collection.

Etymology:
The species is named aftambawon Mountain where the species was discovered.

Lepidozia longitudinalisHERzOG. Transactions of the British Bryological Socidi). 312. 1950.
[ Neolepidozidongitudinalis(HERzOG) E.D.COOPER Phytotaxad7(2). 56. 2013.

[ Telaranedongitudinalis(HERzOG) R.M. SCHUST. The Hepaticae and Anthocerotae of North America® 1969.

[ Acrolepidoziaongitudinalis(HERzOG R.M. ScHUST. Journal of the Hattori Botanical Laborato36: 254. 1963.

Type

[Malaysia]: Sarawak. Ulu Koyan, alt. c. 800 m, sandstone rocks in river bed in sh&dgterdis. leg. P.W. RICHARDS
2047(JE 04000714 det.J.J.ENGEL 2008 asTelaranea longitudinalis

Note byHERzOGON the specimen lahdi ( Cololej. fissilobulan . s p . ! entnommen) 0.

Note by MizuTaNl: i The mat er i al iLepidogia longitudinaligHerz. 191® Hab.f of originals df.
longitudinalisandCololejeunea fissilobulareprobablymisprint. This materigbrobablyhas no connectio@. fissilobula
This material has n@ololejeuneaand original disc. mentioned ramicoM. Mizutani, Jul'y 19760 .
Figures

HERZOG(1950) fig. 29.
Plate129, Plate130, Plate13], Plate132 Plate133

Description

Plantsgreenish to brownish, small, up to 1.5 cm long, stem with leaves up to 0.4 mm wide, leaves noBfeagiténg
1-pinnate, ofFrullania-type.Branchesup to 3 mm long, not flagelliform at the erfélagelliform branches sparse, up

to 3 mm longRhizoids originating from the dorsal side of underleaf ceisemin cross section 190 pm wide and 160

pm high, cortical cells 12, 2i750 x 13i 37 pum, cell walls moderately thickened, medullary cells up to 70,2®x 9

i 18 um, cell walls thin, trigones lacking, dorsal cortical cells isodiametric to elongatedpalyd5i 45 x 397 58 um,

0.971 1.5 as long as wide, cell walls moderately thickened, trigla&ing, cuticle smoottstem leaveslistant, obliquely
inserted, spreading at an angle of B&®0°, leaves square to trapezoid, with oblique base, ventrally decurrent, symmetric,
flat, 2007 220 pum wide, 240 310 um long, 1.2 1.4 as long as wide, divided by 0.D.4 of the leaf lengthmargin
entire, disc 8 cells wide, 3155.5 cells long, 150 220 pum wide, 150 250 um long, 0.8 1.5 as long as wide, median
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cells hexagonal to elongated polygonal,i283 x 197 38 um, 1i 1.6 as long as wide, cell walls thin, trigones small,
cuticle smooth, basal cells elongated polygonal, 22 x 321 48 um, 1.11 1.6 as long as wide, leaf lobes 4, upright, 2.5
T 4.5 celldong, straight, 2 cells wide at base, multiseriate par2 tells long, uniseriate pari 24 cells long, cells square

to elongated polygonal, weakly constricted at the transversal walls2@% 18/ 34 um, 0.9i 1.3 as long as wide, cell
walls thin,trigones small, cuticle smooth, half stem leaf near branch bed®mt, otherwise similar to the stem leaves.
Stem underleavedlistant, transversely attached, upright, 0.8 times as wide as the stem, underleaves transversely
rectangular, 130 190 um wide, 11G 140 um long, 0.7 0.9 as long as wide, divided by 0.2.4 of the leaf length,
disc 8 cells wide, 2.5 3.5 celb long, 100/ 190 um wide, 80 110 um long, 0.5 0.8 as long as wide, median cells
square to hexagonal, 180 x 197 26 um,17 1.3 as long as wide, cell walls thin, trigones lacking, cuticle smooth, basal
cells elongated ovate to polygonal,i2@8 x 291 39 um, 1.4 1.7 as long as wide, leaf lobes 4, upright,i155 cells
long, 2 cells wide at base, multiseriate parellsdong, uniseriate partil2 cells long, cells 15 22 x 30i 37 pum, 1.4

2.1 as long as wide, cell walls thin, trigones lacking, cuticle smdrdmch leavesapproximate, longitudinally to
obliquely inserted, spreading at an angle of #070°, leawes rectangular, with oblique base, ventrally decurrent,
symmetric, flat, 200 230 um wide, 410 540 pum long, 1.9 2.7 as long as wide, divided by 0.0.2 of the leaf length,
divided by 0.1i 0.2 on the ventral side, margin entire, disc B cells wide, 7.5 10.5 cells long, 140 230 pum wide,
3307 440 um long, 1.5 2.8 as long as wide, median cells hexagonal to short rectanguiaB7”22 261 42 um, 1.1i

1.2 as long as wide, cell walls thin, trigones lacking, cuticle smooth, basal cells etopglyigonal, 30 52 x 417 59

pum, 1.17 1.4 as long as wide, leaf lobes 3, upright,i23%5 cells long, 2 3 cells wide at base, multiseriate paiit 2

cells long, uniseriate part 2 cells long, cells square to short rectangular, not constrictéchastieesal walls, cells 22

30 x 211 29 um, 0.8 1.3 as long as wide, cell walls thin, trigones lacking, cuticle smBo#imch underleavesdistant,
transversely attached, upright, 0.9.6 times as wide as the branch, underleaves trapezoidl 8Bum wide, 70i 80

pum long, 0.6 0.8 as long as wide, divided by (0.8.4 of the leaf length, disc 6 cells wide, 1.8.5 cells long, 70 110

pum wide, 401 50 um long, 0.4 0.7 as long as wide, basal cells elongated ovate to polygoriaR2% 19i 31 um, 0.9

T 1.7 as long as wide, leaf lobes 3, upright, 1.5 2.5 cells long, 2 cells wide at base, multiseriate part 1 cells long,
uniseriate part 1 2 cells long, cells 13 15 x 13i 24 um, 1i 1.6 as long as wide, cell walls moderately thickened,
trigones small, cuticle smooth.

Distinquishing characters

The species is characterised by (1) short stem and branch leaf lobes, (2) oblique leaf base that is decurrent on the ventral
side, (3) the rather irregular branching, and (4) the enlarged cortical stem cells.

Similar species

Lepidozia longitudinalishows no resemblance to asiyrerNeolepidoziaspecieslt displaysa high similarity tospecies
previously combinedn Lepidoziasect.Microphyllag e.g.L. trichodes.lt can immediatelbe distinguishedrom this
group by itsenlarged cortical stermells

Distribution

Malaysia (Borneo).Only known from the type collection. A second specimen infridn Sarawak labelled asL
longitudinalis(Eggers BOR 4,03) contains ldurzia speges.

Remark

Due toits major difference$rom otherNeolepidozisspecies we exclude. longitudinalisfrom that genus ancktainit
asamember of_epidoziafor the time beingAs the species is clearly defined by its enlarged cortical stem cells, it is up
to future studies to decide whether the geha®lepidoziathat was established ISCHUSTER(1963), is justified.

NeolepidozidungaensisU. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

Philippines: Negroslsland ProvinceNegros OrientalMt. Talinis (Cuernos de Negros), Lunga Nature Trail from Camp
Vendiola to Lake Nailig9°® 15' 34.88" N 123° 10' 56.99" Eca. 1300 mon soil leg. FELIX SCHUMM & UwWE
SCHWARZ, 10 August 2000 (herbariukdwe SCHWARZ 5829, isotype herbariumSCHAFER-VERWIMP!).

Figures
Plate134, Plate135, Plate136, Plate137, Plate138, Platel139.

ComparisorPlate2 1 J.
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Description

Plants pale yellowish green, small, up to 1 cm long, stem with leaves up to 0.6 mm wide, leaves noBiragibing
irregular, some branches Bfullania-type, majority ventraintercalar, developing into main steniranchesup to 2

mm long, not flagelliform at the en&lagelliform branches scattered, up to 4 mm lonRhizoids not seenStemin
cross section 135 um wide and 120 um high, cortical cells 10,£29x 22i 34 um, cell walls moderately thickened,
medullary cells up to 15, 2l 31 x 117 22 um, cell walls moderately thickened, trigones small, dorsal cortical cells
elongated polygonal, 2043 x 491 71 um, 1.3/ 2.2 as long as wide, cell walls moderately thickened, trigones lacking
to small, cuticle smootlStem leaveslistant to approximate, obliquely inserted, spreading at an angle bB40; leaves
ovate to trapezoid, weakly asymmetric, lobes bent down ventrallyi 370 um wide, 260G 330 um long, 0.8 1.1 as

long as wide, divided by 0140.5 of the leaf lentln, margin entire, dis81 13 cells wide, 2.5 4.5 cells long, 170 260

pum wide, 140i 200 um long, 0.5 1.2 as long as wide, median cells isodiametric to weakly elongated polygoiial, 24
35 x 361 44 ym, 1.3i 1.6 as long as wide, cell walls thin, trigones lacking, cusch®oth, basal cells elongated
polygonal, 27 33 x 37i 51 pym, 1.2 1.8 as long as wide, leaf lobes 4, upright to weakly divergent, @5 cells long,
straight to weakly falcate, 24 cells wide at base, multiseriate pait & cells long, uniseriatpart 2i 3 cells long, cells
square, ovate to elongated polygonal, weakly constricted at the transversal walkg 22201 42 um, 1i 1.8 as long

as wide, cell walls thin, trigones lacking, cuticle with round papillae, half stem leaf near brancHdizete 2o0therwise
similar to the stem leaveStem underleaveglistant, transversely attached, spreading away from the stem]. .2 fimes

as wide as the stem, underleaves square to trapezoid,2ZZ90um wide, 140 180 um long, 0.7 0.9 as long as ide,
divided by 0.4 0.5 of the leaf length, disc 8 cells wide, 1.8.5 cells long, 130 180 um wide, 75 110 um long, 0.4

1 0.8 as long as wide, median cells square to hexagonal 282x 231 34 um, 0.97 1.3 as long as wide, cell walls
moderatelythickened, trigones lacking to small, cuticle smooth, basal cells ovate to elongated polygored, 2661

50 um, 1.6i 2.5 as long as wide, leaf lobes 4, upright to weakly divergent, 2.5 cells long, 2 3 cells wide at base,
multiseriate part I 3 cells long, uniseriate parti12 cells long, cells 15 21 x 18i 38 um, 1.2/ 1.9 as long as wide,
cell walls thin to moderately thickened, trigones lacking to small, cuticle smBo#imch leavesapproximate to
imbricate, longitudinally to obliquely inserted, spreading at an angle of 5@, leaves square, ovate to elongated
rectangular, weakly asymmetric, leaf lobes weakly bending down ventrally, 220 pm wide, 200 310 pm long, 1.2

1 1.7 as long as wide, divided by 0i40.5 of the leaf legth, margin entire, disc 611 cells wide, 3.5 5.5 cells long,
1107 180 um wide, 125 175 um long, 0.8 1.3 as long as wide, median cells isodiametric to elongated polygonal, 23
T 33 x 297 39 um, 1.1i 1.4 as long as wide, cell walls thin, trigorlasking, cuticle smooth, basal cells elongated
polygonal, 23 29 x 371 50 um, 1.4i 1.8 as long as wide, leaf lobes 3, upright to weakly divergent, 3.5 cells long,

21 4 cells wide at base, multiseriate part2cells long, uniseriate part 2 cells long, cells ovate to elongated polygonal,
not constricted at the transversal walls, cells b6 x 197 41 um, 17 1.9 as long as wide, cell walls thin, trigones
lacking, cuticle with round papilla®&ranch underleavesapproximate, transversely attached, spreading away from the
stem, 1.7 2.1 times as wide as the branch, underleaves square, transversely to elongated rectanduan®bwide,
1007 170 um long, 0.9 1.3 as long as wide, divided by (0.8.6 of theleaf length, disc 4 6 cellswide, 1.5i 3.5 cells
long, 807 145 um wide, 55 120 um long, 0.5 1.3 as long as wide, median cells isodiametric to elongated polygonal,
2271 27 x 271 35 um, 1.21 1.4 as long as wide, cell walls thin, trigones lacking, cuticle smooth, basal ceitaistric

to elongated polygonal, 2428 x 29i 44 um, 1.1i 1.8 as long as wide, leaf lobe$ 3, upright, 1.5 3.5 cells long, 2

1 3 cells wide at base, multiseriate pait 3 cells long, uniseriate parti12 cells long, cells 17 24 x 20i 39 um,1.17

1.6 as long as wide, cell walls thin, trigones lacking, cuticle smooth.

Distinguishing characters

N.lungaensiss characterised by (ihebase of the branch leaf loblesingup to 4 cells widg(2) the frequent secondary
divisions of the branch leaf disc cells, leading to a disc width of up to 12 cells, (3) the rather isodiametric braisch leaf d
cells, and (4) the predominantly ventialercalar branching pattern.

Similar species

The branch leaf shape and cell pattezsemblethoseof N. schaeferverwimpii This species however, has a regular,
Frullania-type branching patterand the multiseriate part of the branch leaf lobes is ofil2 kcells long. The branch
leaf lobes oN. schaefetverwimpiiare short triangulaunlike those ofN. lungaensiswhich are elongated

N. novoguineensigith thin-walled, papillose lobe cells is a larger plaith deeper divided branch leavés.lungaensis
is one of the few species that grows on bare, sandy soil.

Distribution

Philippines(Negros) Only known from the type collection.
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Etymology.
The species is named after the Lunga nature trail on Negros Island where the species was discovered.

Neolepidozia mamillos§ScHIFFN.) E.D. COOPER. Phytotaxad7(2) 56.2013

[ Lepidozia mamillos&cHIFFN. Nova Acta Acad. Caes. Leefarol. German. Nat. CuG0 (2) 254. 1893.

[ Telaranea mamilloséScHIFFN.) J.J.ENGEL & G.L. MER. Fieldiana, Bot., n.s44:166. 2024

Type

I n Nova Guinea ad terram; | gt. Dr. Naumann in Expedit:i
Figures

PIIPPO (1984) fig. 4, d, g, i, KSCHIFFNER(1893) tab. XV, fig. 1519.

Plate140, Plate14], Plate142 Plate143 Plate144, Plate145 (from CARR 11532.

Description(based orCARR 11532)

Plants yellowish brown, small, up to 1 cm long, stem with leaves up to 0.7 mm wide, leaves not Beayilehing 1-
pinnate, ofFrullania-type. Branchesup to 3 mm long, occasionally flagelliform at the eRthgelliform branches
sparse, up to 2 mm lonRhizoids originating from the dorsal side of underleaf ceiiemin cross section 230 um wide
and 165 um high, cortical cells 13, B&1 x 28i 38 um, cell walls thickened, medullary cells up to 30j 8 x 171

37 um, cell walls thickened, trigones smalbrsial cortical cells isodiametric to elongated polygonali, 39 x 42i 87

pm, 1.27 2.1 as long as wide, cell walls moderately thickened, trigones small, cuticle si@tethleavedmbricate,
obliquely inserted, spreading at an angle ofi585°, leaves square to transversely rectangular, weakly asymmetric, lobes
bent down ventrally, 320 420 um wide, 310 390 um long, 0.9 1.1 as long as wide, divided by 0.3.4 of the leaf
length, margin entire, disci814 cells wide, 2.5 4.5 cells long, 230 420 um wide, 200 250 um long, 0.5 1 as long

as wide, median cells isodiametric to weakly elongated polygonél,548x 44i 55 um, 1i 1.6 as long as wide, cell
walls moderately thickened, trigones lacking, cuticle smooth, basal cells elongateshphIvi@i 61 x 62i 87 um, 1.2

1 2 as long as wide, leaf lobes 4, upright to weakly divergent, 8.5 cells long, straight to weakly falcatej 2 cells
wide at base, multiseriate part' 24 cells long, uniseriate parti24 cells long, cells round tovate, constricted at the
transversal walls, 2635 x 28/ 51 um, 1i 1.6 as long as wide, cell walls moderately thickened, trigones lacking, cuticle
smooth, half stem leaf near branch badelate, otherwise similar to the stem leavBtem underleavesdistant,
transversely attached, spreading away from the steni, 1.4 times as wide as the stem, underleaves transversely
rectangular, 180 285 pm wide, 100 150 um long, 0.5 0.6 as long as wide, divided by 0.3.5 of the leaf length,
disc 8i 10cells wide, 0.5 1.5 cells long, 150 245 um wide, 50 100 um long, 0.3 0.5 as long as wide, basal cells
elongated polygonal, 2132 x 351 43 um, 1.3( 1.7 as long as wide, leaf lobes 4, upright to divergent] B5 cells
long, 2 cells wide at ls®, multiseriate part 1 cells long, uniseriate part2icells long, cells 18 27 x 221 30 pm, 1i

1.3 as long as wide, cell walls moderately thickened, trigones lacking to small, cuticle sBotbh leaves
approximate, obliquely inserted, spreadatgn angle of 50° 70°, leaves square, ovate to trapezoid, weakly asymmetric,
leaf lobes weakly bending down ventrally, 1i8220 um wide, 240 300 um long, 1.2 1.4 as long as wide, divided by
0.37 0.5 of the leaf length, margin entire, dis¢ 8 cdls wide, 2.5 3.5 cells long, 120 220 um wide, 125 170 um
long, 0.6 1.3 as long as wide, median cells isodiametric to elongated polygoriai®8 33i 55 um, 1i 1.4 as long

as wide, cell walls moderately thickened, trigones lacking, cuticl@dmbasal cells elongated polygonal,i290 x 55

T 76 um, 1.97 2.2 as long as wide, leaf lobes 3, upright,i2%5 cells long, 2 4 cells wide at base, multiseriate part 1

T 4 cells long, uniseriate parti23 cells long, cells round to ovate, coitted at the transversal walls, cellsi283 x 28

T 49 um, 1i 1.6 as long as wide, cell walls moderately thickened, trigones lacking, cuticle sBi@tbh underleaves
approximate, transversely attached, spreading away from the steinlB3imes awide as the branch, underleaves
transversely rectangular, 1Y®00 um wide, 10G 135 um long, 0.6 0.8 as long as wide, divided by 0.3.5 of the

leaf length, disc 6 cells wide, 0i51.5 cells long, 13% 190 um wide, 50 90 um long, 0.3 0.7 as lmg as wide, basal
cells elongated polygonal, 2634 x 38i 60 um, 1.4i 1.9 as long as wide, leaf lobes 3, upright,i1&5 cells long, 2
cells wide at base, multiseriate part 1 cells long, uniseriate pa2tcells long, cells 25 31 x 28i 38 pum, Q971 1.4 as
long as wide, cell walls moderately thickened, trigones lacking to small, cuticle srReoigmth originating ventrally
from the main stem, 3 mm long, not narrowed towards the mouth, implitate in the upper third?erianth mouth
ciliate, mouth cells ovate, 2032 x 327 55 um, 1.4i 2.1 as long as wide, cell walls moderately thickened, trigones
lacking, cuticle smooth, median cells ovate to elongated polygonal33 43i 100 um, 1.3 2.9 as long as wide, cell
walls moderatly thickened, trigones lacking to small, cuticle strongly mamilldsemale bractsovate, margin with a
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few blunt teeth, 690 850 pm wide, 1200 1350 um long, 1.4 2 as long as wide, median cells elongated polygonal, 60

T 70 x 987 160 um, 1.4i 2.6 as long as wide, cell walls thin, trigones lacking, cuticle smooth, basal cells ovate to
elongated polygona62i 72 x 103i 125 pm, 1.5 2 as long as wide, leaf lobeg 3, 5.57 11.5 cells long, 4 5 cells

wide at base, multiseriate pari B cells long, uniseriate parti23 cells long, cells ovate, cells 4%5 x 777 180 um,

1.671 3.1 as long as wideell walls thin, trigones lacking, cuticle smooth.

Distinquishing characters

The most striking character bf mamillosaare (1) the strongly mamilleperianth cells. None of the othideolepidozia
we studied develops this kind of cellhe identification ofsterile material is a bit more challenging. The (2) strongly
constricted transversal wall of the branch leaf lobe cells leadira;m unevenly margined lopthe (3) short, mostly
rounded cells of the branch leaf lobe, and (4) the bulging cortical ¢ehe gtem (observe the stem cross section) will
distinguish it from other species. As already mentione@RgLLE (1967)N. mamillosas a lowland plant growing on
soil in mangrove forest. The other species treated in this article prefer moustaneas, oftergrowing on other
substrates

Similar species

The material from JE identified & mamillosaconsistedalsoof N. arauluensisN. schusteriandN. streimannii.These

species have fragileeaves more regular branch leaves and larger branch underleaves. They also appear at higher
elevations in mountain areas. Another species with constricted transversal walls of the leaf Nobgsrasgii This

species however, is also very fragile with only the leaf disc remaining at the stem and the branch.

Distribution

Indonesia (Borneo), Japan (Iriomote IslarMglaysia Borneg, Papua New GuinedNew Guine, Singaporelfased on
JUSLEN et. al.[2001).

Specimes studied

Indonesia O-Borneo, District Samarinda, Mangrovéorest on sandy soil unddéRhizophoraleg.MEWERB3113,1952
(JE! ex L, det. MEIJER1958 ad epidozia mamillosgesteR. GROLLE 1966 ad epidozia mamillosp

Japan: Ryukyu, Iriomote Isl. Okinaw&en, Yaeyamayun, Taketomic h o , Funaura, 24A 2386 09. 3
1 m alt., on moist sandy soil in mangrove forest, Te.AMAGUCHI 38455, 20 September 20{t¥erbariumSCHAFER-
VERWIMP!, det. T. Y AMAGUCHI asNeolepidozia mamilloga

[Papua New Guined Neuguinealeg.NAUMANN ( JE! , | sotype fAaus Gl yGreLEL®BHAFiPpar a

[Papua New Guineq New GuineaSO-Neuguinea, Kanosjaea levelterrestrical in edge of Mangrove swanigg.
CARR 11532, 1935 (JE! ex L, deR. GROLLE 1966 ad_epidozia mamillosaduplicate: NY.

Remark

The record oN. mamillosérom Mt. Kinabalu inMizuTANI (1974) very likely belongto another species as it was found
atan elevation of 1340 1400 mand not in a typical lowland, mangrove forete material has to be restudite verify
its identity.

Although we did not see the specimen collectedUstEN in Singapore, it is highly likely that the species can be found
there.

Neolepidozia massartianéSCHIFFN . eX STEPH.) U. SCHWARZ , SCHAF .-VERW. & SHEVOCK comb.
nov.

Basionym
Lepidozia massartian&CHIFFN. ex STEPH. Species Hepaticarum 811. 1909.

Synonyms

[ Lepidozia massartian&CHIFFN. Hedwigia.39: 196. 1900nom. ill.

Type

JavaUrwald von Tjibodas, an faulem Holze; c. pefl895 (No. 1158 p.p.), led. Massart(G00115402r G0O0281058

FraHmia 49 (202) ISSN21994897



66 UWE SCHWARZ, ALFONS SCHAFER-VERWIMP & JAMES R. SHEVOCK

Figures

STEPHANI (1985) Icones no. 525Zhe drawings are based on material from Amboina and T8aisied on the scanned
specimen from Amboina, le@. KARTSTEN (G00280930) welo notthink that the plants belong t. massartianaas
the branch leaves are longitudinally inserted and not bent ventrally. In aditierl, & MERRILL (2004) indicated that
the plants from Tahiti resemble cuneifolia We are certain th&TEPHANIS drawings depict different species.

Plate146, Plate147, Plate148 Plate149 Plate150, Plate151 (from SCHAFER-VERWIMP 24810a)
Plate152, Plate153 Plate154, Plate155 Platel56, Plate157 (from SCHWARz 4776).
ComparisorPlate2i O, ComparisorPlate57 I.

Description(based orSCHAFER-VERWIMP 248104:

Plants yellowish green, small, up to 1 cm long, stem with leaves up to 0.5 mm wide, leaves not Bagilching
irregular to bipinnate, dfrullania-type, often with ventral intercalar branches turning into new stBrasichesup to 2
mm long, not flagelliform at the enélagelliform branches sparse, up to 3 mm lon&hizoids originating from the
dorsal side of underleaf cellStemin cross section 150 um wide and 120 um high, cortical cells 12,38x 20i 32
pum, cell walls thickened, medullary cells up 35, 97 18 x 117 17 um, cell walls thickened, trigones small, dorsal
cortical cells isodiametric to elongated polygonalj 34 x 307 48 um, 0.8/ 1.3 as long as wide, cell walls thickened,
trigones small, cuticle smoot8tem leavedlistant, obliquely inserted, spreading at an angle of 30, leaves square,
rectangular to trapezoid, asymmetric, lobes bent down ventrallyi, 266 um wide, 19% 250 um long, I 1.2 as long
as wide, divided by 0.B 0.5 of the leaf length, margintire, disc § 10 cells wide, 2.% 4.5 cells long, 140 200 um
wide, 1007 155 um long, 0.6 1 as long as wide, median cells square, rectangular to elongated polygdnap 2@3

T 37 um, 17 1.6 as long as wide, cell walls moderately thickened, trigones smatllecatmost smooth, basal cells
elongated polygonal, 1825 x 341 40 um, 1.5/ 2.2 as long as wide, leaf lobes-8)( upright to weakly divergent, 2.5
1 3.5 cells long, straight to falcate,i 24 cells wide at base, multiseriate pait 3 cells long, uiseriate part 2 3 cells
long, cells rectangular to elongated polygonal, not constricted at the transversal wial?2 2217 30 um, 1.1 1.8 as
long as wide, cell walls moderately thickened, trigones small, cuticle almost smooth, half stemrleaimelabase-2
lobate, otherwise similar to the stem leav&®em underleavedlistant, transversely attached, appresséd].4 times as
wide as the stem, underleaves square to rectangular, 18& um wide, 140 170 um long, 0.9 1.1 as long as wide,
divided by 0.21 0.4 of the leaf length, disci68 cells wide, 2.5 3.5 cells long, 125 185 um wide, 90 130 um long,
0.57 0.9 as long as wide, median cells hexagonal to isodiametric polygoriaR2& 287 35 um, 1i 1.5 as long as
wide, cell wals moderately thickened, trigones small, cuticle smooth, basal cells isodiametric to elongated polygonal, 22
T 35 x 337 43 um, 1.2i 1.7 as long as wide, leaf lobes 4, upright to weakly divergent, 2.5 cells long, 2 3 cells
wide at base, multisetia part 1i 3 cells long, uniseriate partil2 cells long, cells 18 16 x 191 31 um, 1.21 2.1 as
long as wide, cell walls moderately thickened, trigones small, cuticle snid@hch leavesapproximate, obliquely
inserted, spreading at an angle of 3580°, leaves rectangular to trapezoid, symmetric to weakly asymmetric, bent
ventrally, 125/ 160 pm wide, 210 240 pym long, 1.4 1.8 as long as wide, divided by 0.3.4 of the leaf length,
margin entire, disc 6 cells wide, 2.54.5 cells long, 90 140 um wide, 120 160 um long, 0.9 1.6 as long as wide,
median cells isodiametric to elongated polygonal, 28 x 24i 38 um, 1.1i 1.4 as long as wide, cell walls thin, trigones
lacking to small, cuticle smooth, basal cells elongated polygondl,280x 257 40 um, 1.3i 1.7 as long as wide, leaf
lobes 3, upright, 2.6 4.5 cells long, 2 3 cells wide at base, multiseriate part 2 cells long, uniseriate p&tells long,
cells square to elongated polygonal, not constricted at the transversaloghid 15 22 x 197 34 um, 1.1i 2 as long
as wide, cell walls thin, trigones lacking to small, cuticle almost sm8odimch underleavesapproximate, transversely
attached, appressedi 1.3 times as wide as the branch, underleaves square to rectangula830m wide, 130 155
pm long, 17 1.7 as long as wide, divided by 0.D.3 of the leaf length, disci46 cells wide, 2.5 4.5cells long, 80
125 pm wide, 100 130 pum long, 0.8 1.4 as long as wide, median cells square to isodiametelongated polygonal,
1871 25 x 23i 29 um, 1i 1.6 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth, basal cells
elongated polygonal, 1931 x 30i 41 um, 1.3/ 1.7 as long as wide, leaf lobe$ 3, upright, 1.5 2.5 cels long, 2 3
cells wide at base, multiseriate pait 2 cells long, uniseriate parfi12 cells long, cells 1R 23 x 15 29 um, 0.8 2 as
long as wide, cell walls moderately thickened, trigones small, cuticle smooth.

Distinquishing characters

N. massartianas characterised by (1) the obliquely inserted stem and branch leaves, (2) the rather short branch leaf disc
cells that are less than 1.5 times as long as wide, (3) the asymmetric stem leaves, and (4) branch underleaves that are
rather large compared toetthateral leaves.

Similar species
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This species is closely related o papulosaandN. papulosavar. sakuraii Both have branch leaves that are attached
longitudinally. Furthermore, the former has larger branch leaves with elongated disc cells, whereas the latter has thin cell
walls without trigonesWe fully agree withKiTAGAwA (1973) who addressed the close relationship between these two
species. Following him, we will also maintdih massartianas adistinct species.

N. tenerawhich was synonymized witN. massartiandy KITAGAWA (1973) has to ouanderstanding a higher branch
leaf disc and rather longitudinally attached branch leaw@shooked leaf lobes

LepidoziaexpansaSTEPH, also synonymized thl. massartiandy KITAGAWA (1973) has asymmetric branch leaves as
depicted bySTEPHANI (1985) described b8TEPHANI (1922). However, it is more likely thht expansdoelongs tespecies
related tolLepidozia variifolia Further study of the relevant specimens is required to confirm its idedititse several
species oNeolepidoziaan grow intermixed it is possible that previous authors studied material sinNlam@ssartiana

N. beckeriwhich has similar obliquely inserted branch leaves, usually has aapmemetric branch leaves, ther cell
walls andlargerbranch underleaves.

N. limbawonensigan be mistaken fd¥. massartianas they are similar in size, and both species have obliquely inserted
leaves. However, the leaf lobe$ the formerare often more thaniwo cells wide at the base, and the csti®ngly
papillose. Furthermore, we hamet observed anonoicoussexual condition iftN. massartiana

Distribution

Indonesia (JavaNew Guinea, SumafraMalaysia Borneo,Malay Peninsula)Philippines Leyte, Mindanaq Negros,
Taiwan.

Specimes studied

[Indonesia ] New GuineaW-Neuguineaslope above the Mt. Tombrok, at lake Anggi G&E&00 m on tree trunkleg.
BERGMAN H12, 1949 (JE!, detS.HATTORI as Lepidozia wallichianatesteR. GROLLE as Lepidozia wallichiana
duplicate S).

Indonesia Sumatra North SumatraHochland von Brastagi, Westaufstieg zum Gunung Sih&@fak4' 12.2" N98° 29'
54.3" E 1820 m Strauchvegetation mit reichlidhandanuson volcanic rock wall in filtered lighteg. SCHAFER-
VERWIMP & VERWIMP, 16 May 2005 (herbariurBCHAFER-VERWIMP 2481(&!).

[Malaysia]: Borneqg West Borneo, auf dem Bukit Mul800- 900 m leg.HANS WINKLER 3067/a (JE!, defTH. HERZOG
asLepidozia wallichiana Combined specimen of Winkler 3056a, 3334 and 3067/a.

[Malaysia]: W - Borneo, Bukit Muly 900 m leg. HANS WINKLER 3067/a_lI| 2 December 1924 (JEdet. TH. HERZOG
aslLepidozia cuneifoliarev.M. MizuTANI 1967 ad_epidozia wallichianq Specimen renamed to 3067/a_lll, since
there are 3 specimefabeledWINKLER 3067/a.

Malaysia: Flora of Malaya, Gunong Siku, Pahang (Cameron Highlands), 6000 ft. +, in montan + montan mossy forests,
abundant on horizontal trunks, leg/.S. NuLL 610a,30 July 1970 (JE!det. M. MizuTANI 1976 asLepidozia
cuneifolig. The specimen consists of 2 specidgplepidozia beckelfNuLL 610) andNeolepidozia massartiana
(NuLL 610a).MizuTAaNis identification referes thuLL 610.

Malaysia: StatePahangCameron Highlands, Parit Falls Park (near Tanah Rata), secondary lower mountajd forest
28'0" N 101° 23' 0" E£1466 m leg. M.E. REINER-DREHWALD & U. DREHWALD 2007020 28 July 2007 (duplicate:
herbariumSCHAFER-VERWIMP!).

Philippines: Leyte Island Mt. Agipo, track from the summit of Mt. Agipo (10° 46' 43.74" N, 124° 49' 46.86" E) to
KadwaAn (10° 46' 14.94" N, 124° 48' 10.02" H)° 46' 54.83" N124° 48' 52.15" Eauf morschem Holdeg.FELIX
SCHUMM & UWE SCHWARZ, 18 August 2000 (herbariutdwe SCHWARZ 6184!).

Philippines: Mindanao Island, Misamis Oriental Province, Barangay Lunutan, tropical mountain rain forest at Mt. Lumot
(Via Haruhay Trial) approaching from the intermediate camp, 8° 40' 42.77" N, 125° 1' 38.92" E, 2110FmLlleg.
ScHUMM & UWE SCHWARZ, 25 August1999, associated wlBazzania wiltensii, Bazzania densa, Herbertus spec.,
Kurzia, spec., Lepidozia trichodasdNowellia borneensigéherbariumUwe SCHWARZ No. 4776!).

Philippines: Negros IslandProvinceNegros OrientalMt. Talinis (Cuernos de Negros), Lunga Nature Trail from Camp
Vendiola to Lake Nailig9° 15' 34.88" N 123° 10' 56.99" Eca. 1300 mauf Gesteinleg. FELIX SCHUMM & UwE
SCHWARZ, 10 August 2000 (herbariutdwe SCHWARZ 580%!).
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Taiwan: Nantou CountyAlishan Range, Lulishan Major Wildlife Habitat Area, off of highway 28° 28' 9" N 120°
50" 47" E 2325 m mixed hardwood forest with plante@ryptomeria japonicaand Pinus armandii on bark of
Cryptomeriain partly filtered light leg. A. SCHAFER-VERWIMP 37905, withJA-DONG Y ANG, KUEI-YU Y AO, JAMES
R. SHEVOCK, 28 June 2018 (herbariuBtHAFER-VERWIMP 37903, duplicates: TAIE, TAIM).

Remark

As the type specimen was not available for loan, our understandiNg wfassartianas basedon the remarks of
KITAGAWA (1973) who studied thigpefrom Java, Tjibodas collected BJASSART(G73).

ENGEL & MERRILL (2004)only studied material collected ISCcHIFFNER 1894 from Tjibodadocated in F They treated

fiL. massartianaSTEPH. as a probable synonym @f cuneifolia and SCHIFFNERS plant asT. wallichiana . Due to t
diversity within thegenus, it is essential to study the type or respective referencbtatna proper understanding of a
species. It is very likely that the collections SfHIFFNER consist of several specieBherefore, we do ndbllow the
judgement oENGEL & MERRILL (2004). It is also recommeadto restudy specimens identifiedlapidozia massartiana

or L. wallichianalocated in North American Herbaria (e.g. F, NY).

HUORLIMANN ( 1 985) mentions a specimen in G from the North Mo
that was collected 1888 BWARBURG and identified bySTEPHANI as L. theriotii. Already W. Meijer revised the
identification toL. cf. massartiana

Neolepidozia morobensid. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

Papua New Guinea New GuineaMorobe ProvinceManki Trig., BuloloWatut Divide 7° 18" S 148° 37' E1530 m
broad ridge, withCastanopsid.ithocarpusdominated foreston moist, shaded rotting logeg.H. STREIMANN & A.
BELLAMY 12985,26 January 198U, det.R. GROLLE, 1982, ad epidozia wallichianaduplicates CANB, LAE,
NICH).

Figures
Plate158, Plate1l59, Plate160 Platel61, Plate162, Plate163 Plate164.

ComparisorPlate571 F.

Description

Plants pale yellowish green, small, up to 1.5 cm long, stem with leaves up to 0.6 mm wide, leaves noBfaagitang
1-pinnate, ofFrullania-type.Branchesup to 2 mm long, occasionally flagelliform at the eRthgelliform branches
scattered, up to 2 mm lonRhizoids originating from the dorsal side of underleaf ceitemin cross section 120 um
wide and 115 pm high, cortical cells 12, 230 x 16i 24 um, cell walls thickened, medullary cells up to 30j 20 x

107 18 um, cell walls thickened, trigoeesmall, dorsal cortical cells rectangular to elongated polygon#l289x 38i

75 um, 1.5 3.9 as long as wide, cell walls moderately thickened, trigones lacking, cuticle si@tasthleavesistant,
longitudinally inserted, spreading at an angle of 60A0°, leaves square to trapezoid, symmetric, flat, 1230 um
wide, 2101 225 um long, I 1.4 as long as wide, divided by 0.4.5 of the leaf length, margin entire, dist 8 cells

wide, 2.57 3.5 cells long, 125 170 um wide, 100 120 um long,0.67 1 as long as wide, median cells isodiametric
polygonal, 19 26 x 27i 31 um, 1.1i 1.4 as long as wide, cell walls moderately thickened, trigones lacking, cuticle with
striate papillae, basal cells elongated polygonal, 29 x 32i 50 um, 1.3 2.1 as long as wide, leaf lobe$ 3, upright

to weakly divergent, 4.5 cells long, straight, 2 cells wide at base, multiseriateip&rt@lls long, uniseriate part 3

cells long, cells rectangular to elongated polygonal, not constricted at the teahsvalts, 16 22 x 26i 36 um, 1.2

2 as long as wide, cell walls moderately thickened, trigones small, cuticle with round to ovate papillae, half stem leaf near
branch base-bbate, otherwise similar to the stem leav&®m underleavedistant, transversely attached, appressed,
0.91 1.2 times as wide as the stem, underleaves transversely rectangilld5®@m wide, 70 100 um long, 0.7 1

as long as wide, divided by 0i20.5 of the leaf length, disci68 cells wide, 1.5 2.5 cdls long, 751 130 um wide, 45

T 70 um long, 0.4 0.9 as long as wide, median cells squard, 19 x 17i 22 um, 0.9 1.3 as long as wide, cell walls
moderately thickened, trigones small, cuticle smooth, basal cells elongated polygént®, £ 24i 35 um, 1.3/ 2.3as

long as wide, leaf lobesi34, upright to weakly divergent, 1.5 cells long, 2 cells wide at base, multiseriate part 1 cells
long, uniseriate part 1 cells long, cellsi1l21 x 25i 36 um, 1.7 2.1 as long as wide, cell walls moderately thickened,
trigones small, cuticle smootBranch leavesmbricate, longitudinally inserted, spreading at an angle of 50, leaves
ovate, rectangular to trapezoid, symmetric to weakly asymmetric, flat, 188 pm wide, 205 250 um long, 1.3 2.1
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as long as wide, divided by 0i.4.5 of the leaf length, margin entire, disc 6 cells widej 2% cells long, 9% 150 pm

wide, 951 140 um long, 0.7 1.5 as long as wide, median cells isodiametric to elongated polygoriaR 24 23i 33

pm, 17 1.3as long as wide, cell walls moderately thickened, trigones lacking to small, cuticle with striate papillae, basal
cells elongated polygonal, 2027 x 24i 48 um, 1.2 2.3 as long as wide, leaf lobes 3, upright to bent internallyi, 4.5

6.5 cells long, 2 3 cells wide at base, multiseriate pait 8 cells long, uniseriate parti23 cells long, cells ovate to
elongated polygonal, weakly constricted at the transversal walls, call2@% 187 31 um, 0.9i 1.6 as long as wide,

cell walls moderately tiekened, trigones lacking to small, cuticle with round papilBranch underleavesdistant,
transversely attached, appressedj (L8l times as wide as the branch, underleaves square to trapezotth b wide,

657 125 umlong, 1.2 1.4 as long as wle, divided by 0.5 0.7 of the leaf length, disc 4 cells wide, 0.8.5 cells long,

457 80 pum wide, 35 55 um long, 0.5 1 as long as wide, median cells hexagonal; 20 x 177 19 um, 0.8/ 1 as

long as wide, cell walls moderately thickened, trigoamall, cuticle with round papillae, basal cells ovate to elongated
polygonal, 15 20 x 18 26 pm, 1.1i 1.6 as long as wide, leaf lobes 2, upright to weakly divergent, 3.5 cells long,

2 cells wide at base, multiseriate pait 2 cells long, unigriate part I 3 cells long, cells 17 21 x 23i 28 pm, 1.2

1.6 as long as wide, cell walls moderately thickened, trigones small, cuticle with round papédlaebranches
originating ventrallyi intercalar from the stem from the main stem, straight, up to 0.7 mm long, with leaves up to 0.26
mm wide.Male bractsimbricate, transversely attached, ovate to square, 150 um wide, 170 um long, 1.1 as long as wide,
divided by 0.5 of the leaf length, disc 18240 um wide, 90 um long, basal cells elongatelyganal, 13 x 19 pm, 1.5

as long as wide, cell walls thin, trigones lacking, cuticle smooth, leaf lobes 2, uprigh8.5.6ells long, 4 cells wide at

base, multiseriate partil2 cells long, uniseriate partil2 cells long, cells 10 12 x 197 25 um 1.97 2.1 as long as

wide, cell walls thin, trigones lacking, cuticle smodfimderleavesdistant, transversely attached, underleaves trapezoid,
70 um wide, 55 pum long, 0.8 as long as wide, divided by 0.5 of the leaf length, disc 4 cells wide, lohgeliSi 65

pum wide, 25 um long, basal cells elongated polygonal, 13 x 19 um, 1.5 as long as wide, cell walls moderately thickened,
trigones lacking, cuticle smooth, leaf lobes 2, divergent, 1.5 cells long, 2 cells wide at base, multiseriate plonhd, cells
uniseriate part 1 cells long, cells1@2 x 19i 25 pym, 1.9 2.1 as long as wide, cell walls moderately thickened, trigones
lacking, cuticle smoottPerianth originating ventrally from the main stem, 2.5 mm long, weakly narrowed towards the
mouth multi i plicate in the upper fourtfPerianth mouth shortly ciliate, mouth cells linear, 1626 x 56i 96 um, 2.8

T 6 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth, median cells elongated polygonal to
linear, 81 13 x 441 60 um, 3.7i 6.5 as long as wide, cell walls thiened, trigones lacking, cuticle smootemale

bracts ovate, margin with a few teeth, 45®20 um wide, 783 840 um long, 1.6 1.7 as long as wide, median cells
elongated polygonal to linear, 2643 x 487 98 um, 1.2 3.8 as long as wide, cell walls moderately thickened, trigones
small, cuticle smooth, leaf lobes 4, 8.6.5 cells long, 3 5 cells wide at base, multiseriate part2cells long, uniseriate

part 2i 5 cells long, cells elongatgalygonal, cells 14 17 x 28/ 50 um, 1.8 3.5 as long as wide, cell walls moderately
thickened, trigones small, cuticle smooth.

Distinquishing characters

N. morobensiss characterised bfl) branch leaves that are divided by up to ¥ of their leaf le(@jtithe short branch
leaf disc cells thais up to 1.3 as long as wide, (3) the moderately thickened disc @eti$4) the papillose cells of the
branch leaves and underleaves.

Similar species

N. morobensiss closelyrelated toN. novoguireensis The ldter specieshaslongerbranch leaves with a higher disc and
thin cell walls.

N. lembangensialso shows some similarity t8. morobensidut it haselongated branch leaf disc cells and thin cell
walls.

N. limbawonensiwith similar leaf shape and papillosityas obliquely attached leaves, rathapproximatebranch
underleaves, andngercells of the perianth mouth and the bract lobes.

There is also some resemblancéltgpapulosavar.apoensisvhich also hasleeply divided branch leaves and a papillose
cuticle. The cells oits branch leaf lobes ashort rectangulaandlongerthan those oN. morobensis

Distribution
Papua New GuinedNgw Guinej

Etymology.
The species is named after tfierobe Provincevhere the species was discovered.
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Specimes studied

Papua New Guinea New GuineaMorobe ProvinceManki Trig., BuloloWatut Divide 7° 18" S 148° 37' E1530 m
broad ridge, withCastanopsid.ithocarpusdominated foreston moist, shaded rotting logeg.H. STREIMANN & A.
BELLAMY 12989,26 January 1981 (JEdiet. R. GROLLE, 1982, ad epidozia wallichianaduplicates CANB, LAE,
NICH).

Papua New Guinea New GuineaMorobe ProvinceRawlinson Range, near Ogeramnang airst@ 5 km NNW of
Ogeramnang6® 25' S 147° 20' £ 1800- 1900 m in rich primary-growth rainforest along ridgenoist, diffusely lit
log, collection site no. 100, leddANIEL H. NORRIS 59951, 21 May 1981 (JE!, det. S. Piippo 1983 laepidozia
wallichiana, duplicate H).

Neolepidozia novoguineensls. SCHWARZ , SCHAF.-VERW. & SHEVOCK Spec. nov.

Holotype

Papua New Guinea New Guinea Central ProvinceVarirata National Park, Soge®° 25' S 147° 21' E 600 m
Castanopsisand Schizomeriadominated disturbed foresin rotting log leg. H. STREIMANN & A. VINAS 14581 5
February 1981 (JEdet.R. GROLLE, 1982, ad epidozia wallichianaduplicatesCANB, LAE).

Figures
Platel65, Plate166, Plate167, Plate168 Plate169, Platel70.

ComparisorPlate21 L, ComparisorPlate4 i F.

Description

Plants pale yellowish green, small, up to 1 cm long, stem with leaves up to 0.5 mm wide, leaves noBiragibing
1-pinnate, ofFrullania-type.Branchesup to 2 mm long, not flagelliform at the erfélagelliform branches sparse, up

to 2 mm longRhizoids originating from the dorsal side of underleaf cei'emin cross section 130 um wide and 120
pum high, cortical cells 12, 2839 x 18i 28 um, cell walls thickened, medullary cells up to 30j 6 x 107 19 um,

cell walls thickened, trigones smallprsal cortical cells rectangular to elongated polygonal, 25 x 461 86 um, 1.8

3.3 as long as wide, cell walls moderately thickened, trigones small, cuticle si@tmrthleavedistant, longitudinally
inserted, spreading at an angle of 600°, leaves rectangular to trapezoid, weakly asymmetric, fla; 400 um wide,
2407 310 um long, 0.8 1.4 as long as wide, divided by 0.B.7 of the leaf length, margin entire, dist 8 cells wide,

271 4 cells long, 130 220 um wide, 90 150 um long0.57 1.2 as long as wide, median cells isodiametric to elongated
polygonal, 21i 31 x 25i 39 um, 1i 1.7 as long as wide, cell walls thin, trigones lacking, cuticle with striate papillae,
basal cells isodiametric to elongated polygonali 38 x 45/ 50um, 1.3i 1.8 as long as wide, leaf lobe$ &, upright

ot divergent, 4.5 6.5 cells long, straight to weakly falcatej 3 cells wide at base, multiseriate paiit 2 cells long,
uniseriate part 2 4 cells long, cells ovate to elongated polygonakkig constricted at the transversal walls,i2B0 x

2871 38 um, 1.1 1.5 as long as wide, cell walls thin, trigones lacking, cuticle with round papillae, half stem leaf near
branch base -lor 2-lobate, otherwise similar to the stem leavBg&em underleavesdistant, transversely attached,
appressed, 001.4 times as wide as the stem, underleaves transversely rectangular to trapezold5l@& wide, 100

1 160 um long, 0.6 1.1 as long as wide, divided by G.8.5 of the leaf length, disci68 cellswide, 11 3 cells long, 90

T 145 um wide, 60 105 pum long, 0.5 1.1 as long as wide, median cells square to elongated polygorna23L¥ 18i

33 um, 1.1i 1.5 as long as wide, cell walls thin, trigones small, cuticle smooth, basal cells elongatgmhably6i 22

x 261 41 pm, 1.3/ 2 as long as wide, leaf lobe§ 3, upright to weakly divergent, 1i53.5 cells long, 2 3 cells wide

at base, multiseriate parfi 13 cells long, uniseriate parti12 cells long, cells 15 19 x 177 33 um, 1i 2.2 & long as
wide, cell walls thin, trigones lacking, cuticle smodBnanch leavesimbricate, longitudinally inserted, spreading at an
angle of 509 70°, leaves trapezoid, symmetric, flat, 714235 um wide, 260 330 um long, 1.3 2.3 as long as wide,
divided by 0.3 0.6 of the leaf length, divided by 0i3.5 on the ventral sidepargin entire, disc 4 7 cells wide, 2 5

cells long, 8Gi 170 pm wide, 125 185 pm long, 0.8 2.1 as long as wide, median cells isodiametric to elongated
polygonal, 24i 30 x 257 37 um, 1i 1.3 as long as wide, cell walls thin, trigones lacking, cuticle with striate papillae,
basal cells elongated polygonal, 280 x 32i 40 um, 1.2/ 1.9 as long as wide, leaf lobe$ 3, upright, 4.5 6.5 cells
long, 21 3 cells wide abase, multiseriate parti25 cells long, uniseriate parti23 cells long, cells ovate to elongated
polygonal, weakly constricted at the transversal walls, celis 2B x 241 38 pm, 1.1i 1.6 as long as wide, cell walls
thin, trigones lacking, cuticleith round papillaeBranch underleavesdistant, transversely attached, appressedi 0.9
1.3 times as wide as the branch, underleaves square to trapeZolB3&Hm wide, 75 125 pm long, I 1.4 as long as
wide, divided by 0.4 0.6 of the leaf length, disc 4 cells wide, 0.%.5 cells log, 457 110 pm wide, 4G 65 pum long,
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0.67 1 as long as wide, basal cells elongated polygonal, 30 x 237 47 um, 1.3i 1.9 as long as wide, leaf lobes 2,
upright to weakly divergent, 1152.5 cells long, 2 3 cells wide at base, multiseriate part 1 cells long, uniseriate part 1
T 2 celks long, cells 14 22 x 22i 32 ym, 1.3 2.2 as long as wide, cell walls thin, trigones lacking, cuticle smooth.

Distinquishing characters

N. novoguineensis characterised by (1) branch leaves that are divided by up to % or more of their leaf length, the (2)
large branch leaves that are uB80 um long, (3) the short branch leaf disc cells that are up to 1.3 as long as wide, (4)
the thin disc cells, (5) the coarse papillose cells of the branch leaves, the (6) long biseriate part of the brand) leaf lobe
and (7 the rather small branch underleaves

Similar species

N. shevockii N. novoguineensisometimes has a leaf shape similar to thalNothevockii However, thdatter has
moderately thickenedell walls andlargerbranch underleaves with a disc that is usuaiycells high.

N. novoguineensiis alsorelated toN. morobensisThe later species hashorterbranch leaves with bbwer disc and
thickercell walls.

N. lembangensjsnother speciesith thin cell walls has low branch leaf disc #tis only up to 2.5 cells high.

N. streimanniiwith similarly short branch leaf disc cells has more constricted transversal cell walls of the branch leaf
lobes andccasionallydevelog a blunt tooth at the lateral base of the branch leaf lobes.

N. sarawakensiwar. grandistipulahassimilarly sized branch leaveblowever, he leaf cells are smootnd rather
elongated with enlarged trigones.

Distributior

Papua New Guinedew Guined.

Etymology.

The species is named aftle island olNew Guinea where the species was discovered.

Specimen studied

Papua New GuineaNew GuineaCentral ProvincgVarirata National Park, Soge#i2 km ENE of Port Moresh®° 25'
S, 147° 21' E 600 m Castanopsisand Schizomeriadominated disturbed forediase of large&Schizomerialeg. H.
STREIMANN & A. VINAS 14566,5 February 1981JE!, det. R. GROLLE 1982 adl epidozia wallichianaduplicates
CANB, LAE).

Neolepidozia ophirigd GOTTSCHE EX STEPH.) E.D. COOPER. Phytotaxad7(2) 56. 2013
[ Lepidozia ophiriaGOTTSCHE EXSTEPH. Species Hepaticarum: 811. 1909.

[ Telaranea ophirigd GOTTSCHE EXSTEPH.) J.J.ENGEL & G.L. MER. Fieldiana, Bot., n.s44:176. 2024.
Type

Malacca. Mt. OphirCapt. Mixon972¢(G00115430).

Figures

STEPHANI (1985) Icones no. 5258)1zuTANI (1974) Fig. Il.

Plate171, Plate172 Plate173 Plate174, Plate175 Plate176(from Y ORONG651).

Plate177 (from SCHWARZ 4820b).

ComparisorPlate2i D.

Description(based ortY ORONG651)

Plants pale yellowish green, small, up to 1 cm long, stem with leaves up to 0.6 mm wide, leaves noBiragdbing
1- to bipinnate, ofrullania-type.Branchesup to 4 mm long, not flagelliform at the eragelliform branchessparse,
up to 4 mm longRhizoids not seenStemin cross section 150 um wide and 130 um high, cortical cells 12 454x 17
T 37 um, cell walls thin to moderately thickened, medullary cells up to 30211x 14i 22 um, cell walls thin, trigones
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lacking, dorsal cortical cells isodiametric to elongated polygondl, @5x 33i 62 um, 1i 2.5 as long as wide, cell walls
moderately thickened, trigones lacking, cuticle smo&tem leavesapproximate to imbricate, obliquely inserted,
spreading at an angle of 4070°, leaves trapezoid, symmetric, flat, 35810 pum wide, 296G 320 um long, 0.8 0.9

as long as wide, divided by 0i60.7 of the leaf length, margin entire, disc 8 cells wlé1 3.5 cells long, 160 190

um wide, 100i 140 um long, 67 0.9 as long as wide, median cells square, hexagonal to short rectangiil@9 8

2271 32 uym, 1i 1.3 as long as wide, cell walls moderately thickened, trigones small, cuticle with striate papillae, basal
cells elongated polygonal, 2231 x 31i 38um, 1.2i 1.5 as long as wide, leaf lobes 4, strongly divergent, 8.5 cells

long, straight, 2 cells wide at base, multiseriate part 1 cells long, uniseriaté facefls long, cells rectangular to linear,

not constricted at the transversal wall§j 24 x 41i 49 um, 1.8 4.1 as long as wide, cell walls moderately thickened,
trigones small, cuticle with small round to ovate papillae, half stem leaf near branchlbbhage?otherwise similar to

the stem leaves$tem underleavedlistant, transversely attached, spreading away from the steinl B@imes as wide

as the stem, underleaves square to transversely trapezoid 2BO0um wide, 125 140 um long, 0.6 0.9 as long as
wide, divided by 0.3 0.5 of the leaf length, dis®i 8 cells wide 1.57 2.5 cells long, 100 160 um wide, 60 85 um

long, 0.47 0.9 as long as wide, median cells square to hexagonal269x 217 25 um, 1i 1.3 as long as wide, cell
walls moderately thickened, trigones small, cuticle smooth, basal cells elongbtgdnal, 16/ 25 x 28/ 38 um, 1.4/

1.8 as long as wide, leaf lobe§ 3}, upright to divergent, 1.6 2.5 cells long, 2 cells wide at base, multiseriate part 1
cells long, uniseriate part-2 cells long, cells 15 21 x 267 39 um, 1.2i 2.6 as long awide, cell walls moderately
thickened, trigones small, cuticle smooBranch leavesimbricate, obliquely inserted, spreading at an angle ofi 30°
70°, leaves trapezoid, symmetric, flat, 28840 um wide, 280 350 um long, 0.9 1 as long as wide, divided by 0.5

0.6 of the leaf length, margin entire, disc 6 cells widej 215 cellslong, 1207 150 um wide, 120 160 um long, 0.9

1.3 as long as wide, median cells hexagonal to elongated polygoiig3026 291 39 um, 1.1i 1.4 as long as wide, del
walls moderately thickened, trigones small, cuticle with round to striate papillae, basal cells elongated polyg&2al, 25

x 421 46 um, 1.4i 1.8 as long as wide, leaf lobes 3, strongly divergent, 4.5 cells long, 2 cells wide at base, multiseriate
patt 1 cells long, uniseriate part 3 cells long, cells rectangular to linear, not constricted at the transversal wall$, cells 14
28 x 371 50 um, 1.5/ 2.8 as long as wide, cell walls moderately thickened, trigones small, cuticle with small round to
ovate m@pillae. Branch underleavesdistant, transversely attached, upright, 1.3.6 times as wide as the branch,
underleaves trapezoid, 12A90 um wide, 100 150 um long, 0.8 1.2 as long as wide, divided by G.4.5 of the leaf
length, disc 4 6 cells wide, 1.5 cells long, 70140 um wide, 60/ 80 um long, 0.5 0.9 as long as wide, basal cells
elongated polygonal, 2030 x 35i 50 um, 1.5/ 2 as long as wide, leaf lobes B, divergent, 1.5 2.5 cells long, 2

cells wide at base, multiseriate paiit 2 cells long, uniseriate parti12 cells long, cells 1¥ 28 x 291 41 um, 1.3/ 1.8

as long as wide, cell walls moderately thickened, trigones small, cuticle smooth.

Distinguishing characters

N. ophiria is a rather unique species. It is one of the species with (1) setaceous, unisdriateekearhe (2) obliquely
attached branch leaves that spredadn angle of 302 70°, (3) the 2.5 4.5 cells high branch leaf disc and (4) the
isodiametric stem leaf disc cells are characteristic.

Variation and similar species

KITAGAWA (1978)alreadynoted its similarity toN. parvula which has a morKurzia-like appearance, a branch leaf disc
that is usually 4.5 cells high, and biseriate branch leaf lobes at theNbaishardsii has likewise biseriate branch leaf
lobes at the base, as well as particularly large underleaves.

The type specimen M. katrinaewas identified byGROLLE asN. ophiria However, the former has a lower branch leaf
disc that is only 2.5 cells high, and the branch leaf lobes are almost parallel to the branch.

N. dulitensisandNeolepidozia dinagatensmave longitudinally attached leaves, unliteophiriawhere they are attached
obliquely.

N. ophiriacan also be mistaken fol. papulosavar. uniseriatawith setaceous branch leaf lobes. However, this variety
has a higher branch leaf disc and branch leaves that spread by more than 70°.

The plants from Mindanad&s¢HwWARZz 4820b)can be distinguished by their hooked stems and branch leaf lobes, which
are sometimes weakly falcate. Furthermore, the base of the branch leaf lobes is occasionally wider than two cells.
However, we do not consider these differences to be significant etoegtablish a different species.

Distribution
Malaysia (Borneo, Malay Peninsul®hilippines (Mindanao, Negros).

Specimes studied
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Philippines: Mindanaolsland Misamis OrientaProvince Barangay Lunutan, tropical mountain rain forest at Mt. Lumot
(Via Haruhay Trial) approaching from the intermediate ca8Ag0' 42.77" N125° 1' 38.92" Fauf Rinde leg.FELIX
ScHUMM & UWE SCHWARz, 25.08.1999 withFrullania spec, Heteroscyphus coalitus, Neolepidozia papulosa,
Riccardiaspec.,Saccogynidium muricellunand Schistochilaspec.(herbariumUwe SCHWARZ 4820b).Only a few
stems that are intermixed among the other bryophytes.

Philippines: Negroslsland ProvinceNegros OccidentaBagqg Barangay Mailom, Sitio Patan, Mt. Kanlaon National
Park, a junction trail going to Avatat0° 27' 2.3" N123° 8' 18.8" £1979 m dense forest with palmEreydnetia
sp. as dominant plant afmhcrydiumsp. as dominant treen exposed roots, in filtered ligheg. AIMANUELZON P.
YORONG651], 6 July 2022 (herbariurBCHAFER-VERWIMP!, duplicates: BRIT, CAS, CMUH, MO).

Remark

N. ophiriawas alreay collected in 1965 b$pHARP & IWATSUKI on Mt. Kanlaon and publishday MizuTANI (1974). The
rediscovery of this species MORONGfits in very wellwith these earlier observations.

Neolepidozigpalawanensid). SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. Nnov.

Holotype

Philippines: Palawan, Penigisardeg. OLSEN 2165b,1961 (JE! ex Si holotype det.R. GROLLE 1974 aslLepidozia
wallichiang, rev.M. MizUTANI 1976 ad_epidozia cuneifolia

Figures
Plate178 Platel79, Plate180 Plate181, Plate182 Platel83

ComparisorPlate31 C.

Description

Plants yellowish brown, medium sized, up to 2 cm long, stem with leaves up to 0.7 mm wide, leaves not fragile.
Branching 1-pinnate, ofFrullania-type.Branchesup to 3 mm long, not flagelliform at the eridlagelliform branches
numerous, up to 6 mm lonBhizoids not seenStemin cross section 200 um wide and 160 um high, cortical cells 12,
317 45 x 161 35 um, cell walls thickened, medullary cells up to 60,8 x 87 19 um, cell walls thickened, trigones
enlarged, dorsal cortical cells square to eiiad polygonal, 34 42 x 38 61 um, 0.97 1.8 as long as wide, cell walls
thickened, trigones small, cuticle smoditem leavesapproximate, longitudinally to obliquely inserted, spreading at an
angle of 409 80°, leaves square to short rectangular, symmetric to weakly asymmetric, flat33Qqum wide, 320

370 um long, ' 1.2 as long as wide, divided by 0.4.5 of the le&length, margin entire, disc 8 cells wide, 3.5.5

cells long, 180 240 pm wide, 160 220 pum long, 0.7 1.2 as long as ide, median cells round to elongated ovate, 25

1 32x 32 45um, 1i 1.4 as long as wide, cell walls moderately thickened, trigones enlarged, cuticle with striate papillae,
basal cells elongated ovate, 232 x 451 56 um, 1.6 2.1 as long as wide, leldbes 4 {5), divergent, 3.% 5.5 cells

long, straight to weakly falcate,i23 cells wide at base, multiseriate pait3 cells long, uniseriate parfi34 cells long,

cells elongated polygonal, not constricted at the transversal walls245% 271 41 um, 1.6/ 1.8 as long as wide, cell

walls moderately thickened, trigones enlarged, cuticle with round to ovate papillae, half stem leaf near branch base 2
lobate, otherwise similar to the stem leav@®m underleavedistant, transversely attached, recurved,i1114 times

as wide as the stem, underleaves transversely rectanguldr,Z80um wide, 180 240 um long, 0.7 1 as long as

wide, divided by 0.3 0.4 of the leaf length, disci810 cells wide, 2.5 3.5cells long, 160 280 um wide, 110 160

pm long, 0.41 0.9 as long as wide, median cells round to elongated ovaie28 307 37 um, 1.17 1.6 as long as

wide, cell walls thickened, trigones enlarged, cuticle smooth, basal cells elongated ov&t&,228i 52 um, 1.7 2.1

as longas wide, leaf lobes # 5, upright to weakly divergent, 1i52.5 cells long, 2 cells wide at base, multiseriate part

1 cells long, uniseriate parti12 cells long, cells 12 18 x 18i 31 ym, 1.5/ 1.8 as long as wide, cell walls thickened,
trigones enleged, cuticle smootiBranch leavesapproximate to imbricate, longitudinally inserted, spreading at an angle
of 60°1 70°, leaves rectangular to trapezoid, asymmetric, flat;j 200 pm wide, 390 450 um long, 1.5 2.1 as long

as wide, divided by 0.4 0.6 of the leaf length, divided 4 on the ventral side, margin entire, disc 6 cells widej 4.5

6.5 cells long, 130 220 pm wide, 170 270 um long, 0.9 1.9 as long as wide, median cells square, hexagonal to short
rectangular, 28 33 x 261 40 um,0.97 1.3 as long as wide, cell walls weakly thickened, trigones small, cuticle with
striate papillae, basal cells elongated polygonal, 23 x 39i 45 um, 1.1 2 as long as wide, leaf lobes-34j, upright

to weakly divergent, 4.5 5.5 cells long, 2 3 cells wide at base, multiseriate pait 2 cells long, uniseriate parti23

cells long, cells rectangular to elongated polygonal, not constricted at the transversal walls,ic8Bsx1B9i 38 pm,

1.27 1.8 as long as wide, cell walls weakly thécled, trigones small, cuticle with ovate papillBench underleaves
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imbricate, overlapping 0.10.2 of the underleaf length, transversely attached, uprigtit,2ltBnes as wide as the branch,
underleaves rectangular to trapezoid, 1D0 pm wide, 186 220 um long, I’ 1.6 as long as wide, divided by 0.4

0.5 of theleaf length, disc 4 6 cells wide, 2.5 3.5 cells long, 9% 170 pm wide, 100 130 um long, 0.6 1.2 as long

as wide, median cells ovate to elongated polygonal,&2x 24i 43 um, 0.9 1.5 as long as wide, cell walls thickened,
trigones enlargeduticle smooth, basal cells elongated ovatei, 28 x 387 46 um, 1.7i 2.2 as long as wide, leaf lobes
21 3, upright to weakly divergent, 2i53.5 cells long, 2 3 cells wide at base, multiseriate parta cells long, uniseriate
part 11 2 cells longcells 161 20 x 24i 33 um, 1.21 1.8 as long as wide, cell walls thickened, trigones enlarged, cuticle
with round papillae.

Distinquishing characters

The species is characterised(by theovate, rather than angular cells, (2) the rather broad branch underleaves that are up
to twice as wide as the stem, (3) the symmetric stem leaves, and (4) the rather narrow branch leaf lobes.

Similar species
The species resemblis variifolia which has angular ce|lsmore asymmetric stem leavesd broader branch leaf lobes.

N. solomonensifas angular cells as well, even narrower branch leaf lobes and larger underleaves.

N. palawanensishares many characteristics wihaugustanaHowever, the latter one has smaller, ovate cells that are
longer thardO um longwith thin wallsandno or only smaltrigones.

Distribution

Philippines (Palawanonly known from the type collection.

Etymology.
The species is named after Palawan Island where the species was discovered.

Neolepidozigpanayensis). SCHWARZ , SCHAF.-VERW. & SHEVOCK Spec. nov.

Holotype

Philippines: Panay Island, Antiqu@rovince Muncipality Culasi, Mt. Madjas,forest near the Batarigatang slope,
11°21'0.18" N, 122° 9'10.62" E, auf Erde, 1400 m, lbge SCHWARZ, 28 January 2001 (herbarildwe SCHWARZ
7180, isotype herbariumSCHAFER-VERWIMP!).

Figures
Plate184, Plate185, Plate186, Plate187, Plate188, Plate189.

ComparisorPlate51 A.

Description

Plants pale yellowish green, large, up to 4 cm long, stem with leaves up to 0.6 mm wide, leaves noBitagileing
1-pinnate, ofFrullania-type.Branchesup to 4 mm long, occasionally flagelliform at the eRthgelliform branches
sparse, up to 3 mm longBhizoids originating from the dorsal side of underleaf cefiiemin cross section 185 um wide
and 145 um high, cortical cells 12, B®2 x 18i 35 um, cell walls thickened, medullary cells up to 55,21 x 10i 19
pm, cell walls thickened, trigosesmall, dorsal cortical cells square to elongated polygon&l 438 63i 99 pum, 1.5/

2.6 as long as wide, cell walls moderately thickened, trigones lacking, cuticle srStenh.leavesapproximate,
longitudinally inserted, spreading at an angle ofi460°, leaves square, asymmetric, flat, 1220 pm wide, 215 300
pm long, 1.1 1.5 as long as wide, divided by 0.8.5 of the leaf length, margin entire, disc 8 cells wide] B% cells
long, 170i 210 pm wide, 13% 190 pm long, 0.7 1 as longas wide, median cells elongated polygonalj Z2 x 40i

53 um, 1.5/ 2.3 as long as wide, cell walls moderately thickened, trigones small, cuticle with striate papillae, basal cells
elongated polygonal, 2843 x 58i 74 um, 1.5 2.4 as long as widegaf lobes 4, upright, 1153.5 cells long, straight,

2 cells wide at base, multiseriate part 2 cells long, uniseriate parti23 cells long, cells rectangular to elongated
polygonal, not constricted at the transversal wallg, 24 x 297 46 um, 1.2 2.6 as long as wide, cell walls moderately
thickened, trigones small, cuticle with round to ovate papillae, half stem leaf near brancHdime, btherwise similar
to the stem leavesstem underleaveddistant, transversely attached, appressedj @B times as wide as the stem,
underleaves trapezoid, 185160 pm wide, 1060 140 pm long, 0.7 1 as long as wide, divided by 0.3).5 of the leaf
length, disc 8 cells wide, 1152.5 cells long, 11% 160 ym wide, 60" 90 um long, 0.4 0.8 as long awide, median
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cells isodiametric polygonal, 1721 x 177 23 um, 0.97 1.2 as long as wide, cell walls moderately thickened, trigones
small, cuticle smooth, basal cells elongated polygonal, 28 x 31i 42 ym, 1.5i 2.1 as long as wide, leaf lobes 4,
upright, 1.5 3.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriatei padells long, cells 15

18 x 211 32 um, 1.37 2 as long as wide, cell walls moderately thickened, trigones small, cuticle sfBoarbh leaves
approximate to imbrite, longitudinally inserted, spreading at an angle of 53°, leaves rectangular, symmetric, flat,
1607 185 um wide, 280 370 um long, 1.8 2 as long as wide, divided by 0.3.4 of the leaf length, margin entire,
disc 6 cells wide, 3.5 5.5 cellslong, 140i 175 um wide, 17G 265 um long, 1.1 1.8 as long as wide, median cells
elongated polygonal, 2937 x 45i 60 um, 1.4/ 1.8 as long as wide, cell walls moderately thickened, trigones lacking,
cuticle with striate papillae, basal cells eloraghpolygonal, 32 45 x 66i 90 um, 1.5/ 2.8 as long as wide, leaf lobes
3, upright, 3.5 cells long, 2 cells wide at base, multiseriate par2 tells long, uniseriate parti23 cells long, cells
rectangular to elongated polygonal, not constrictetiatransversal walls, cells 187 x 38i 55 um, 1.8/ 2.4 as long

as wide, cell walls moderately thickened, trigones lacking, cuticle with ovate papiilech underleavesdistant,
transversely attached, upright, 0.®.8 times as wide as the branahderleaves transversely rectangularj 48 pm
wide, 471 62 pm long, 0.7 1.2 as long as wide, divided by 0.9.7 of the leaf length, disci46 cells wide, 0.5 cells
long, 407 70 um wide, 18 30 um long, 0.3 0.7 as long as wide, basal cells gjated polygonal, 18 17 x 247 29

pum, 1.57 2.2 as long as wide, leaf lobe$ 3, upright, 1.5 2.5 cells long, 2 cells wide at base, multiseriate part 1 cells
long, uniseriate partl 2 cells long, cells 10 13 x 21i 31 um, 1.7i 2.8 as long as wideell walls thickened, trigones
small, cuticle smooth.

Distinguishing characters

N. panayenis characterised by (1) the elongated disc cells of the stem and branch leaves, (2) the large basal cells of the
branch leaf disc that can reach up to 90 um, (3) the tiny branch underleaves that are often only composedanfcs cells
(4) the rather broad and short branch leaf lobes

Similar species

The species is similar td. wallichiang which also haglongated disc cells and symmeafibranch leaveddowever, {
differs in the larger branch underleavesaller basal disc cells of the branch leaves and the larayeowerbranch leaf
lobes.

N. papulosavar. kalatunganensislevelops large branch leaf disc cells and small branch underleaves as well. However,
this species has a square branch leaf disc, narrower branch leaf lobes, and isodiametric disc cells.

N. zantenij another species with very long branch leaf disc cells and small branch underleaves has asymmetrical branch
leaves that are more than 400 um long.

Other species with long branch leaf disc cells tend to have much larger branch leaves or develop secondary cell divisions,
or have even a rather strong papillose cuticle.

Distribution

PapuaNew GuinegNew Guinea) Philippines (Panay)raiwan (Orchid Island)

Etymology.
The species is named after Panay Island where the species was discovered.
Specimes studied

[Papua New Guined New GuineaSO-Neuguinea, Strickland Riveteg.W. BAUERLEIN, 1885 (JE ex MELE46940!,
det. STEPHANI asLepidozia wallichianaconf.R. GROLLE 1974 ad epidozia wallichianaconf.M. MizuTANI 1976 as
Lepidozia wallichiana Remark byR. GROLLE: fidurch undeutliche Schreibweise auch als "Auckland River" zu lesen,
wie beiSTEPHANIL 8 8 9: 2651 .

Papua New Guinea New GuineaCentral ProvinceK.B. Sawmill, Ehu Creekl3 km SW of Sogeri9° 29' S 147° 31"
E, 600 m lower montane foresAlphitonia, Elmerrilla andCeltisdominatedon side of gully leg.H. STREIMANN &
E.K. NAONI 16524 16 February 1981 (JE#et.R. GROLLE 1982 ad epidozia wallichianaduplicates: CANB, LAE,
NICH, UPNG).

Papua New Guinea New GuineaCentral ProvincgK.B. Sawmill, Ehu Creekl3 km SW of Soger° 29' S 147° 31
E, 600 m lower montane foresAlphitonia, Elmerrilla andCeltisdominatedon side of gullyleg.H. STREIMANN &
E.K.NAONI 16525 16 February 1981 (JEet.R. GROLLE 1982 ad epidozia wallichianaduplicatesCANB, LAE).
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Taiwan: Botel Tobago [Orchid Island, Lan Y300- 400 m an Baumfarnleg. SCHWABE-BEHN 118 Mayi June 1947
(JE!, det.TH. HERzOGasLepidozia wallichian

Taiwan: Botel Tobago [Orchid Island, Lan Yu300- 400 m an Baumfarnleg. SCHWABE 116, (JE!, det.TH. HERZOG
as Lepidozia wallichiana Remark byR. GROLLE: flaus GI| y z eHeRzasantmp Herbarisiertdderch
GROLLE1 97 70 .

Neolepidozia papuloséSTEPH.) FULFORD ET J. TAYLOR . Brittonia 11(2): 85. 1959.
[ Lepidozia papulos&TEPH. Species Hepaticarum. 3: 609. 1909.

Type:

Sumatra Nord, e regione prope lacum, Toba, inter muscos parce, 1891 Hdigitvbdigliani.

STEPHANI (1909) mentions two specimens in the original descriptmre from Sumatra and one from LuZoa lectotype
has still to be selected. As wig notstudy the respective specimens, we will not do it hereS#®HANI (1985) used
material from Sumatra for his drawings, it would be advisable to use this specimen as a lectotype.

Figures:

STEPHANI (1985) Icones no. 5261.

Plate190, Plate191, Plate192 Plate193 Plate194, Plate195 Plate196 (from SCHAFER-VERWIMP 18816b).
Plate197, Plate198 Plate199 Plate200, Plate201, Plate202 (from SCHWARZ 6199).

ComparisorPlate51 J (from SCHAFER-VERWIMP 18816b).

Description(based orSCHAFER-VERWIMP 18816b)

Plants pale yellowish green, small, up to 1 cm long, stem with leaves up to 0.6 mm wide, leaves noBiragibing
1-pinnate, ofFrullania-type.Branchesup to 4 mm long, occasionally flagelliform at the eRthgelliform branches
numerous, up to 2 mm longhizoids originating from the dorsal side of underleaf ceifemin cross section 170 um
wide and 110 um high, cortical cells 12,135 x 21i 45 um, cell walls thickened, medullary cells up to 35 D x

81 16 um, cell walls thickened, triges enlarged, dorsal cortical cells elongated polygonal,36x 43i 55 um, 1.5

2.1 as long as wide, cell walls moderately thickened, trigones small, cuticle s@teotHeavesmbricate, longitudinally
inserted, spreading at an angle of 40P0°, leaves square to trapezoid, symmetric, flat,i2200 um wide, 230 290

pum long, 1i 1.2 as long as wide, divided by 0.0.6 of the leaf length, margin entire, disc 8 cells wii, 3.5 cells
long, 1507 200 um wide, 110 160 um long, 0.6 1 as log as wide, median cells short rectangular to elongated
polygonal, 221 30 x 301 50 um, 1.1 2 as long as wide, cell walls moderately thickened, trigones small, cuticle with
striate papillae, basal cells elongated polygonal, 38 x 43i 61 um, 1.7i 2.3 as long as wide, leaf lobes 4, upright to
divergent, 3.5 4.5 cells long, straight, 23) cells wide at base, multiseriate paiit 2 cells long, uniseriate parti34

cells long, cells ovate to elongated polygonal, not to weakly constricted atrbeersal walls, 15 25 x 307 38 um,

1.47 2 as long as wide, cell walls moderately thickened, trigones small, cuticle with round to ovate papillae, half stem
leaf near branch basel@ate, otherwise similar to the stem leav@®m underleavedistant, transversely attached,
appressed or spreading away from the stem,i 1112 times as wide as the stem, underleaves square, transversely
rectangular to trapezoid, 130160 um wide, 11G 140 um long, 0.8 1.1 as long as wide, divided by 0.D 4 of the

leaf length, disc 6 8 cells wide, 1.5 2.5 cells long, 115 140 um wide, 80 100 um long, 0.6 0.8 as long as wide,
median cells ovate to elongated polygonal,i1568 x 197 28 um, 1.3i 1.6 as long as wide, cell walls moderately
thickened, trigonesnsall, cuticle smooth, basal cells elongated polygonal, 26 x 307 50 pm, 1.6 2.5 as long as
wide, leaf lobes 3 4, upright to weakly divergent, 1i52.5 cells long, 2-@) cells wide at base, multiseriate part 1 cells
long, uniseriate partil2 cdls long, cells 12 16 x 16/ 35 um, 1.3 2.7 as long as wide, cell walls moderately thickened,
trigones small, cuticle smootBranch leavesapproximate to imbricate, longitudinally inserted, spreading at an angle of
50°7 60°, leaves rectangular, symmetric, flat, 14180 um wide, 240 310 um long, 1.4 1.9 as long as wide, divided

by 0.41 0.5 of the leaf length, divided by 0.4 on the tvahside, margin entire, disc 6 cells wide, B&4.5 cells long, 110

T 140 um wide, 130 200 um long, I 1.7 as long as wide, median cells isodiametric to elongated polygoriaB@4

297 39 uym, 1i 1.5 as long as wide, cell walls moderately thickened, trigones lacking, cuticle almost smooth or with
striate papillae, basal cells elongated polygonal, 22 x407 59 um, 1.8 2.1 as long as wide, leaf lobes 3, upright to
divergent, 3.5 4.5 cells long, 2-B) cells wide at base, multiseriate pait 2 (-3) cells long, uniseriate part-§237 4

cells long, cells square to elongated polygonal, not or weakigtrcted at the transversal walls, cellsi 15l x 25i 35

pm, 1.47 2.1 as long as wide, cell walls moderately thickened, trigones lacking, cuticle with ovate pBpélach
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underleavesapproximate, transversely attached, upright,i1115 times as wide as the branch, underleaves square to
rectangular, 7% 120 pm wide, 95 145 pum long, I 1.6 as long as wide, divided by 0.3.4 of the leaf length, disc 4

T 6 cells wide, 1.5 2.5 ells long, 65 115 um wide, 6 100 pm long, 0.7 1.3 as long as wide, median cells square,
2171 24 x 241 33 um, 1.1i 1.6 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth, basal
cells elongated polygonal, 225 x 45i 54 um, 1.8 2.7 as long as wide, leaf lobe$ 3, upright, 1.5 2.5 cells long,

2 cells wide at base, multiseriate part 1 cells long, uniseriate pattcells long, cells 14 18 x 27i 42 ym, 1.5/ 3 as

long as wide, cell walls moderagethickened, trigones small, cuticle smoo®erianth originating ventrally from the
main stem, 2.8 mm long, weakly narrowed towards the mouth, inplicate in the upper fourtiPerianth mouth long
ciliate, mouth cells linear, 11l 15 x 417 75 um, 2.7i 6.3 as long as wide, cell walls moderately thickened, trigones
small, cuticle smooth, median cells elongated polygonal to linedr,30x 541 99 um, 2.3i 5 as long as wide, cell
walls moderately thickened, trigones small, cuticle with striate papiflemale bractsovate, margin with a few teeth,
500 pm wide, 950 pum long, 1.9 as long as wide, median cells elongated polygonal to liried8 23%8i 150 um, 2.3

T 6.5 as long as wide, cell walls moderately thickened, trigones lacking, cuticle sivasdhcells ovate to elongated
polygonal, 26i 35 x 357 76 pum, 1.3/ 2.4 as long as wide, leaf lobes 4, #.5.5 cells long, 3 5 cells wide at base,
multiseriate part 12 cells long, uniseriate parti45 cells long, cells elongated polygonal to &necells 13 23 x 45i

56 um, 2.2i 3.5 as long as wide, cell walls moderately thickened, trigones small, cuticle sriReothle bracteole
rectangular, margin with a few teeth, 550 um wide, 1050 um long, 1.9 as long as wide, median cells elongateal,polygo
307 42 x 461 88 um, 1.5 2.6 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth, basal
cells ovate to elongated polygonal,i280 x 38i 56 um, 1.2/ 1.9 as long as wide, leaf lobes 4, 6.8.5 cells long, 3

4 celk wide at base, multiseriate pait 2 cells long, uniseriate parti3 cells long, cells linear, cells 1018 x 52i 76

pum, 3.77 5.8 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth.

Distinquishing characters:

N. papulosais characterised by1) the longitudinally attached, symmetric branch leaves, (2) the square to short
rectangular median cells of the branch leaf disc that are up to 40 um long, (3) the branch leaf lobes that are mostly 2 cells
wide at the base, (4) that branch leaf lobas #ne mostly 4.5 cells long, and (5) often markedly enlarged median cells of

the basal row of the branch leaf disc. In comparison with the median cells, these cells are elongated polygonal and up to
60 um long.

Based on our understanding f papulosathe following characteristics can vary: cell wall thickness; cell papillosity;
stem and branch leaf disc height; width of the branch leaf lobe base; length of the biseriate part; leaf symmetry; and
number of stem leaf lobes.

Constricted transversal cell walls of the branch leaf lobes as dra@TebyANI (1985) sometimes occur bdib notseem
to be a reliable distinguishing character for this species.

Variation and similar species:

Neolepidozigpapulosavar. plumulashares most of its characters with papulosaHowever, the former has bases of
branch leaf lobes that aoften more than two cells widdégpngerbranch leaves that areore thar350 um long,longer
branch leaf disc cells, addrgerbranch underleaves.

Neolepidozigpapulosavar. apoensiss altogether a smaller plant with deeper divided branch leaves, which are only up
to 220 um long, and rather strongly papillose branch leaf.cells

The branch leaf disc dfl. papulosavar. kalatunganensiss + squareshaped, its disc cells are larger and its branch
underleaves are smaller

Plants with rather narrow branch leaves (B&.NETI) resemble sonwehat N. kaindiensis which is however, a larger
plant with a longer branch leaf disc lobe.

Forms ofN. cuneifoliasometimes develop rather symmetric leaves in particular in the lower part of the branch which
resemble those dfl. papulosaSo far, we were always able to find at least some typical asymmetric branch leaves in
these cases, allowing us to assign these speciméhstmeifolia

KITAGAWA (1973) already mentioned thit papulosas closely related tdN. massartianaonly differing in the more
obliquely spreading leaves that are more or less incurved. We fully agree with his opinion. We used the more
longitudinally attached branch leaves, the markedly elongated median cells in the basal disc row, and the more
symmetrcal stem leaves as characteristics that distingdigtapulosgrom N. massartiana
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N.tenerais another relative dfl. papulosaEven though welid nothave authentic material df. tenerawe consider the
incurved branch leaves, the higher stem underleaf disc and the hardly enlarged cells of the branch leaf base as
distinguishing characteristics bf. tenera

The most reliable character to distingulShpapulosafrom N. tangkulanensiare the cells of the perianth mouth.
papulosadevelops a longly ciliate perianth mouth where it is only crenulae tangkulanensidt is more difficult to
distinguish sterile plants. Even thouhtangkulanensiseems to have branch leaf lobes that are more often 3 cells wide
and the biseriate part of the branch leaf lobes is up to 3.5 cells long, these are characters that can occasionadlg be observ
in N. papulosalt might not be possible to distinguish these to species withigty if perianths are not developed.

N. papulosas often mistaken as. wallichiana We agree withKITAGAWA (1973) that the median branch leaf cell$lin
papulosaare isodiametric to slightly elongated rather than markedly elongakédnallichiana They reach up to 40 um
in length inN. papulosaand often more than 50 um M. wallichiana N. wallichianahas furthermore larger branch
leaves and thinner cell walls.

Distribution:

Indonesia (Borneo, Sulawesi, Sumatra), Malaysia (Borneo, Malay Peninsula), Philippges Mindanao, Negros),
Sri Lanka.

Judging from the studied specinseN. papulosas the most common speciesMéolepidozian the region. It seems that
it does nobccur in New Guinea and tiiacific area east to it.

Specimes studied:

[Indonesig: Borneq Ostborneg leg. D. BALNETI s.n, (JE!, det. TH. HERZOG as Lepidozia massartianarev. M.
MIzUTANI 1976 ad_epidozia wallichiang

Indonesia Sulawesj Sulawesi Tengah, Regenwald oberhalb der Siedlung Toro im Kilavém westlichen Rand des
Lore Lindu Nationalpark, alt. ca. 1.130 m, WGS84 1°28 S, 120° 0131" O, leg.S. ABRAHAMCZYK, 27 Mérz
2007 QET Bryo 8348!).

Indonesia Sumatra North SumatraHochland von Brastagi, Westaufstieg zum Gunung Sih&@fak4' 12.2" N98° 29'
54.3" E 1820 m Strauchvegetation mit reichlidhandanuson volcanic rock wall in filtered lightleg. SCHAFER-
VERWIMP & VERWIMP, 16 May 2005 (herbariurBCHAFER-VERWIMP 24810M).

[Malaysia]: Borneq West Borneo, auf dem Bukit Mulum 800 m leg. HANS WINKLER 3056 1 December 1924 (JE!,
det. TH. HERzOG asLepidozia wallichiana

[Malaysia]: Borneq West Borneo, auf dem Bukit Mul800- 900 m leg.HANS WINKLER 3056a(JE!, det.TH. HERZOG
asLepidozia wallichiana Combined specimen of Winkler 3056a, 3334 and 3067/a. Specimen renamed to 3056a
sinceWINKLER 3056 already exists.

[Malaysia]: West Borneo: Bukit Muluca. 800 mleg.HANS WINKLER 3056k 1 December 1924 (JEdet. TH. HERZOG
aslLepidozia cuneifolidi t r a n sLi gammignam n M. éMzuTANI 1976 ad epidozia wallichiang Specimen
renamed to 3056b &YINKLER 3056 and 3056a already exist.

[Malaysia]: Borneq West Borneo, auf dem Bukit Mul800- 900 m leg. HANS WINKLER 3334 (JE!, detTH. HERZOG
aslLepidozia wallichiany Permanent slide. Combined specimen of Winkler 3056a, 3334 and 3067/a.

Malaysia: Pahang 2.5 miles on the Genting Highlands road, ridge crest in lower montane to upper montane forest
ecotone3300 ft, leg.GiLLis EEN 19, 21 April 1972 (JE!, detR. GROLLE asLepidozia wallichian

Malaysia: StatePahangCameron Highlands, Nebelwald im Gipfelbereich des Gunung Brin¢cdarg' 5.6" N 101°
22'57.6" E2000 m an Baumbasjdeg.SCHAFER-VERWIMP & VERWIMP 18705, 22 May 1997 (herbariurSCHAFER-
VERWIMP 18705al).

Malaysia: State PahangCameron Highlands, Tanah Rata, Regenwald am Weg uber die Robinsonfalle zum Gunong
Beremban 1500 m auf morschen Holzleg. SCHAFER-VERWIMP & VERWIMP, 23 Mai 1997 (herbariunSCHAFER-
VERWIMP 18816b!), withNeolepidozia variifolia

Malaysia: StatePahangCameron Highlands, Tanah Rata, Sekundarwald im Ortsbel&bh m an morschen Stamm
leg. SCHAFER-VERWIMP & VERWIMP 18690h 21. May 1997 (herbariurBCHAFER-VERWIMP 18690b!).The specimen
consists of 2 speciedleolepidozia papulosgl8690b) andN. shevocki(18690a).
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Philippines: Leyte Island, Province Leyte, Mt. Agipo, track from the summit of Mt. Agipo (10° 46' 43.74" N, 124° 49'
46.86" E) to KadwaAn (10° 46' 14.94" N, 124° 48' 10.02" E), 10° 46' 54.83" N, 124° 48' 52.15" E, on rotten wood,
700 m, legFELIX SCHUMM & UWE SCHWARZ, 18 August 2000 (herbariulwe SCHWARZ 6199!).

Philippines: Mindanao IslandNorth Cotabato Provinc&jountain rain forest at the east side of Lake Ven@#6' 9.28"
N, 125° 16' 10.73" Eauf morschem Holdeg. UwWE SCHWARZ, 20 March1999HKerbariumUwe SCHWARz 3849!).

Philippines: MindanaolIsland North CotabatoProvince Mt. Apo, Tropical mountain rain forest at MarkRiver-
Campsite 7° 0' 9.9" N 125° 14' 46.03" E1710 m auf morschm Holzleg. FELIX SCHUMM & UWE SCHWARzZ, 08
August 1999, withKurzia geniculataandZoopsis liukiuensigherbarium Uwe Schwarz 4394!)

Philippines: Mindanao Island North Cotabato Provincéyit. Apo, Tropical mountain rain forest at MarkRiver-
Campsite7° 0' 9.9" N 125° 14' 46.03" Eauf morschm Holzleg. FELIX SCHUMM & UWE SCHWARZ, 9 August 1999
(herbariumUwe SCHWARZ 4380!).

Philippines: Mindanao IslandProvinceBukidnon Mid-elevation section of Limbawon Mountain near Dumagongdong
Stream accessed by trail from Kibalabag Baran@ayl5' 47.8" N 125° 10' 43.6" E1500 m Tropical mixed
hardwood rain foreston hardwood trunk in filtered lighteg. JAMES R. SHEVOCK 54629 with AIMANUELZON
YORONG& DARYL SALAS, 9 June 201%herbariumScHAFER-VERWIMP!, duplicates: BRIT, CAS, CMUH, MO).

Philippines: Negros IslandProvinceNegros OccidentalAlong the ridge trail well above the village of Naubok towards
the summit slopes about Hapblaponon and Mt. Talinj9° 14' 42.6" N123° 7' 4.5" £1475 m mixed hardwood
evergreen tropical rain forest with fern understany tree fern trunk in filtered light, legaMES R. SHEVOCK 56259
with DARYL S.SALAS, 17 December 201%érbariumSCHAFER-VERWIMP!, duplicates: BRIT, CAS, CMUH, MD

Philippines: Negros IslangdProvinceNegros OrientalMt. Talinis (Cuernos de Negros), Lunga Nature Trail from Camp
Vendiola to Lake Nailig9° 15' 34.88" N 123° 10' 56.99" Eca. 1300 mauf Gesteinleg. FELIX SCHUMM & UWE
SCHWARZ, 10 August 2000 (herbariutdwe SCHWARZ 5809b!).

[Sri Lanka]: Nuwara Eliya districtPattipola ca. 1850 msur les arbredeg. M. ONRAEDT 76.L.2414 16 March 1976
(JE!, det.R.GROLLE 1976 ad epidozia wallichiani

Neolepidozia papulosaar. apoensid). SCHWARZ , SCHAF.-VERW. & SHEVOCK var. nov.

Holotype

Philippines: Mindanaolsland North Cotabatdrovince Mt. Apo, tropical mountain rain forest between Lake Agko and
Marbel River camp site, 7° 1' 10.01" N, 125° 13' 22.51" E, 122890 m, legFELIX SCHUMM & UWE SCHWARZ, 8
August 1999 (mixed amongisejeuneaspec., herbariurBCHWARZ 4684!).

Figures:
Plate203 Plate204, Plate205 Plate206, Plate207.

ComparisorPlate51 K.

Description:

Plants pale yellowish green, medium sized, up to 2 cm long, stem with leaves up to 0.5 mm wide, leaves not fragile.
Branching 1-pinnate, ofFrullania-type.Branchesup to 4 mm long, not flagelliform at the eridagelliform branches
scattered, up to 9 mm lonRhizoids originating from the dorsal side of underleaf ceisemin cross section 115 pm
wide and 95 pm high, cortical cells 12, 126 x 137 19 um, cell walls thickened, medullary cells up to 25j 118 x

117 17 pm, cell walls thin to thickened, trigones small, dorsal cortical cells elongated polygon&5>307 79 um,

271 3.6 as long as wide, cell walls moderately thickened, trigones small, cuticle si@tmthleavedistant, obliquely
inserted, spreading at an angle of bBU0°, leaves trapezoidymmetric to weakly asymmetric, lobes bent down ventrally,
1907 260 um wide, 185 210 um long, 0.8 1.1 as long as wide, divided by 0.4.6 of the leaf length, margin entire,
disc 8 cells wide, 2.5 3.5 cells long, 120 160 um wide, 80 115 um long,0.57 0.9 as long as wide, median cells
isodiametric to elongated polygonal, 184 x 28i 33 um, 1.2 1.7 as long as wide, cell walls moderately thickened,
trigones small, cuticle with striate papillae, basal cells elongated polygoriaR2& 34i 44 um, 1.51 2.2 as long as
wide, leaf lobes 4, upright to divergent, 3.8.5 cells long, straight to weakly falcate, 2 cells wide at base, multiseriate
part 17 2 cells long, uniseriate parti34 cells long, cells ovate to elongated polygonal, not ciotestl at the transversal
walls, 161 22 x 271 35 um, 1.3 2.2 as long as wide, cell walls moderately thickened, trigones small, cuticle with round
to ovate papillae, half stem leaf near branch basb&e, otherwise similar to the stem lea&tsm urderleavesdistant,

FraHmia 49 (202) ISSN21994897



80 UWE SCHWARZ, ALFONS SCHAFER-VERWIMP & JAMES R. SHEVOCK

transversely attached, appressetl 114 times as wide as the stem, underleaves square to transversely rectangular, 120
135 pm wide, 100 140 pum long, 0.8 1.1 as long as wide, divided by 0.D.4 of the leaf length, disc 8 cells wide, 1.5

T 2.5 celb long, 95 125 pm wide, 65 100 um long, 0.5 1.1 as long as wide, median cells isodiametric to elongated
polygonal, 15/ 19 x 207 36 um, 1.3i 2.1 as long as wide, cell walls moderately thickened, trigones small, cuticle
smooth, basal cells elongatpdlygonal, 10° 18 x 271 40 um, 1.7i 3.6 as long as wide, leaf lobes)(d, upright, 1.5
cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriate part 1 cells long, cé&is>26i 37 um, 1.6

i 2.6 as long as wide, cell wallsoaerately thickened, trigones small, cuticle smo@hanch leavesimbricate,
longitudinally inserted, spreading at an angle of B@D°, leaves rectangular, symmetric, flat, 11015 pum wide, 180

T 215 um long, 1.6 2 as long as wide, divided by 0.3.5 of the leaf length, margin entire, disc 6 cells wide 2%

cells long, 85 110 um wide, 95 150 um long, 1 1.6 as long as wide, median cells isodiametric to elongated polygonal,
177 23 x 221 36 um, 1.11 1.6 as long as wide, cell walls mod#aly thickened, trigones lacking, cuticle with striate
papillae, basal cells elongated polygonalj I8 x 317 49 um, 1.6/ 2.5 as long as wide, leaf lobes 3, upright, 3.5 cells
long, 2 cells wide at base, multiseriate part 2 cells long, uniseriat p&atcells long, cells elongated polygonal, not
constricted at the transversal walls, cell§ I® x 271 34 um, 1.6 2.5 as long as wide, cell walls moderately thickened,
trigones lacking, cuticle with ovate papill&ranch underleavesdistant, transversely attached, upright,i0I7times as
wide as the branch, underleaves squaréd, 68 um wide, 50° 70 um long, 0.8 1.1 as long as wide, divided by 0.4

0.5 of the leaf length, disc 4 cells wide, 0.%.5 cells long, 40 60 um wide, 251 40 um bng, 0.5 1 as long as wide,
basal cells elongated polygonal, 137 x 237 28 um, 1.4i 1.8 as long as wide, leaf lobes 2, upright to divergent, 1.5
cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriate part 1 cells long, icd&>XQ@1i 26 um, 1.5

1 2.6 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth.

Distinguishing characters:

N. papulosavar. apoensiss characterised by (1) the branch leaves that are divided up to the half of the leaf length, (2)
the low branch leaf disc that is only 2.8.5 cells high, (3) the partially elongated cells of the median branch leaf disc
and markedly larger cells of thmsal row (4) the rather strongly papillose cells of branch leaves.

Similar species:

The var.apoensisan be distinguished froid. papulosaand its varieties, in particul&d. papulosavar. sakuraii by its
deeperdivided branch leaves, which are only up to 220 um long, and its rather strongly papillose branch leaf cells.

It also shows similarities thN. limbawonensiswhich has obliquely inserted leaves and branch leaf lobe bases up to four
cells wide.N. morobensisikewise has deeply divided branch leaves and a papillose cuticle. The cells of the branch leaf
lobes are isodiametric and shorter than those ofayparensis

Distribution:
Indonesia (SulawesiRhilippines (Mindanao).

Specimen studied:

[Indonesia): Ceram, HoaléPass, 1600 meg. STRESEMANN49, 1911(JE!, det. TH. HERzOGasLepidozia subtrichoides
rev.M. MizuTANI 1976 ad epidozia wallichiani

Etymology:
The species is named after tfle Apo where the species was discovered.

Neolepidozia papulosaar. kalatunganensid). SCHWARZ , SCHAF .-VERW. & SHEVOCK var. nov.

Holotype

Philippines: Mindanaolsland, Bukidnon Province, Cinchona Forest Reserve, southeastern section of Kitanglad Range,
Kaatuan Barangay, Lantapan municipality, 8° 3' 48.71" N, 125° 0' 32.15" E, 1320 m, mixed evergreen hardwood
tropical rain forest, on base of hardwood tree trunkfiliered light, leg. JAMES R. SHEvOCK 61990, with
AIMANUELZON P. YORONG & ROMEO PATANO, 13 July 2023(herbariumScHAFERVERWIMP!, duplicates: BRIT,

CAS, CMUH, MO).

Figures:
Plate208, Plate209, Plate210 Plate211, Plate212, Plate213 Plate214.

ComparisorPlate2 71 I.
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Description:

Plants brownish, medium sized, up to 2 cm long, stem with leaves up to 0.5 mm wide, leaves notdragihing 1-

to bipinnate, ofrullania-type.Branchesup to 4 mm long, occasionally flagelliform at the eRthgelliform branches
sparse, up to 3 mm longBhizoids originating from the dorsal side of underleaf cefiiemin cross section 140 um wide
and 90 um high, cortical cells 10, 2941 x 18i 39 um, cell walls moderately thickened, medullary cells up to 25, 10
20 x 111 17 um, cell walls modetaly thickened, trigones small, dorsal cortical cells isodiametric to elongated polygonal,
281 43 x 457 67 um, 1.2 2.4 as long as wide, cell walls thin, trigones small, cuticle sm&ém leavesmbricate,
longitudinally inserted, spreading at an angle of 580°, leaves square to trapezoid, symmetric to weakly asymmetric,
flat, 2501 320 um wide, 280 320 um long, I 1.1 as long as wide, divided by G.8.5 of the leaf length, margin entjre
disc 8 cells wide, 2.5 3.5 cells long, 210 260 pmwide, 170i 200 um long, 0.7 0.9 as long as wide, median cells
isodiametric to elongated polygonal, B315 x 391 53 um, 1i 1.3 as long as wide, cell walls thin, trigones lacking,
cuticle smooth, basal cells elongated polygonal, 38 x 51i 67 um, 127 1.6 as long as wide, leaf lobes 4, upright to
weakly divergent, 3.5 4.5 cells long, straight, 2 cells wide at base, multiseriate p&rtélls long, uniseriate parti24

cells long, cells elongated polygonal, not constricted at the transvelltsal 184 36 x 277 41 ym, 1.1 2.1 as long as
wide, cell walls moderately thickened, trigones small, cuticle smooth, half stem leaf near branclobate Btherwise
similar to the stem leaveStem underleaveslistant, transversely attached, spreading away from the stefh,1times

as wide as the stem, underleaves transversely rectanguldr,1600um wide, 90 110 um long, 0.7 0.9 as long as
wide, divided by 0.3 0.5 of the leaf length, disci68 cells wide, 1.5 cells long, 100130 um wide 507 65 um long,

0.47 0.6 as long as wide, basal cells elongated polygonal 2ll5x 261 36 um, 1.5 2.1 as long as wide, leaf lobe$ 3

4, upright to weakly divergent, 1i52.5 cells long, 2 cells wide at base, multiseriate part 1 cells longriatgspart 1i

2 cellslong, cells 18 16 x 23i 31 um, 1.6 1.9 as long as wide, cell walls moderately thickened, trigones small, cuticle
smooth.Branch leavesapproximate to imbricate, longitudinally inserted, spreading at an angle of B0®, leaves
square to rectangular, symmetric, flat, 17800 pm wide, 280 310 um long, 1.5 1.7 as long as wide, divided by 0.4

of the leaf length, margin entire, dis¢ & cells wide, 3. 4.5 cells long, 140 185 pm wide, 170 190 pum long, 0.9

1.3 as longas wide, median cells square to weakly elongated polygonél43 44i 51 um, 1.1i 1.7 as long as wide,

cell walls thin, trigones lacking, cuticle smooth, basal cells elongated polygona#i38 54i 68 um, 1.3/ 1.9 as long

as wide, leaf lobes 3ipright to weakly divergent, 3i54.5 cells long, 2 cells wide at base, multiseriate part 1 cells long,
uniseriate part B 4 cells long, cells round, ovate to elongated polygonal, weakly constricted at the transversal walls, cells
1871 35 x 261 36 um,0.97 1.6 as long as widdranch underleavesdistant, transversely attached, upright, 0.8
times as wide as the branch, underleaves square to trapezdi®040m wide, 40° 60 um long, 0.7 1.3 as long as
wide, divided by 0.5 0.6 of the leaf legth, disc 4 cells wide, 0.61.5 cells long, 40 55 um wide, 20" 30 um long,

0.47 0.7 as long as wide, basal cells elongated polygonal, 1B8x 207 26 um, 1.5 1.7 as long as wide, leaf lobes 2,
upright to weakly divergent, 1.5 cells long, 2 celisle at base, multiseriate part 1 cells long, uniseriate pag gells

long, cells 13 16 x 18 32 ym, 1.3 2.1 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth.
Male branchesoriginating ventrallyi intercalar from te stem from the main stem, straight, up to 0.9 mm long, with
leaves up to 0.4 mm wid&lale bracts imbricate, obliquely attached, rectangular, 220 um wide, 270 um long, 1.2 as
long as wide, divided by 0.4 of the leaf length, disc 13@0 um wide, 175 um long, median cells elongated polygonal,
207 29 x 391 72 um, 1.6i 3.6 as long as wide, cell walthin, trigones lacking, cuticle smooth, basal cells elongated
polygonal, 27 32 x 41i 67 um, 1.3/ 2.4 as long as wide, cell walls thin, trigones lackmgicle smooth, leaf lobes 2,
upright to weakly divergent, 3.5 cells longj 3 cells wide at base, multiseriate part 2 cells long, uniseriate part 2 cells
long, cells 200 22 x 321 42 um, 1.5( 2 as long as wide, cell walls thin, trigones small, catsrthoothUnderleaves
approximate, transversely attached, upright, underleaves trapezdié555m wide, 60 85 um long, 1.7 1.3 as long

as wide, divided by 0.4 0.5 of the leaf length, disc 4 cells wide, 0.5.5 cells long, 40 55 um wide, 35 40 um long,
basal cells elongated polygonal, 130 x 28/ 38 um, 1.4i 2.5 as long as wide, cell walls thin, trigones lacking, cuticle
smooth, leaf lobes 2, divergent, 1.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseria&ipart 1
long, cells 10/ 14 x 231 26 um, 1.97 2.3 as long as wide, cell walls thin, trigones small, cuticle sm&mzkuality
probablymonoicous Perianth originating ventrally from the main stem, 2.5 mm long, narrowed towards the mouth,
multi T plicate in the upper halPerianth mouth ciliate, mouth cells linear, 1017 x 42i 71 um, 3.6/ 5.5 as long as
wide, cell walls moderately thickened, trigones small, cuticle smooth, median cells elongated polygonal to lirésr, 23
x 391 89 um, 1.5 3.9 as long as wide, cell walls thingtnes small, cuticle smoothemale bractsovate to triangular,
margin with a few teeth, 630710 pm wide, 810 950 um bng, 1.3 as long as wide, median cells elongated polygonal
to linear, 20i 36 x 487 76 um, 1.6/ 3.1 as long as wide, cell walls thin, trigones lacking, cuticle smooth, basal cells
elongated polygonal to linear, 2048 x 591 72 um, 1.2/ 3.6 as long awide, leaf lobes 4, 3.6 8.5 cells long, 2 4

cells wide at base, multiseriate pait 8 cells long, uniseriate parti34 cells long, cells elongated polygonal, cellsi17

23 x 391 58 um, 2i 2.9 as long as wide, cell walls thin, trigones lackingicteismooth.

Distinguishing characters:
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N. papulosavar. kalatunganensis characterised by (1) the small branch leaves consisting of fewer than 10 cells, (2) the
large, thinwalled median disc cells in the branch leaves up to 50 um long, (3) the weakly constricted cells in the branch
leaf lobes, (4) the uniseriate branchfliedes, and (5) the short, round cells directly above the branch leaf lobe base.

Similar species:

The only other species with similarly large, thiralled branch leaf disc cells ibl. panayensisits disc cells are even
larger and can reach up to 70 um in length, the branch leaf lobes are not uniseriatealigldivectly above the branch
leaf lobe base are elongated.

N. papulosavar. sakuraiiandN. papulosavar. uniseriatahave sometimes similar branch leaves but have larger branch
underleaves, smaller disc cells and longer branch leaf lobes consisting of elongated cells.

There is also some resemblancéNtdvickerj which has rather flat branch leaves that are hooked only in the leaf lobes
with none constricted cells. It also has smaller branch leaf disc cells and a rectangular branch leaf disc.

The branches ofN. cameronensisvith trilobate leaves bear some resemblance to thos&l.opapulosavar.
kalatunganensisHowever, the branch leaves of the former species are shorter, with branch leaf disc cells measuring less
than 40 um and thicker cell walls.

Distribution:
Philippines (Mindanao).

Specimen studied:

Philippines: Mindanaolsland BukidnonProvince Cinchona Forest Reserve, southeastern section of Kitanglad Range,
Kaatuan Barangay, Lantapan municipality, on the concrete road towards Kulasihan Fa8s3t&i8.71" N 125° 0’
32.15" E 1320 m Mixed evergreen hardwood tropical rain forest base of hardwood tree trunk in filtered light
leg. JAMES R. SHEVOCK 61685, with AIMANUELZON P. YORONG & ROMEO PATANO, 13 July 2023(herbarium
SCHAFER-VERWIMP!, duplicates: BRIT, CAS, CMUH, MO).

Etymology:

The species is named after thalatungan Range where the species was discovered.

Neolepidozia papulosaar. plumula (HERzZOG) U. SCHWARZ , SCHAF .-VERW. & SHEVOCK comb.
nov.

Basionym:

Lepidozia plumulaHErRzOG Beihefte zum Botanischen Centralblatt. Zweite Abteilung, Systematik, Pflanzengeographie,
angewandte BotaniB8(2): 331. 1921. (fide notes bfiTZUTANI on specimen JE 04009241).

Type:

Fl. v. Ceylon, Im Hochland von NuwafaEliya, ca. 1800 m, le§H. HERzOG Februar 1906 (JE, holotype loépidozia
plumulg M.MizutaNl J ul y 197 6 liepidodiaplumuldiErz@cfl921 =Lepidozia wallichian&Got t . 0 ) .

Figures:

HERzOG(1921) Fig. 10 (akepidozia plumula

Plate215, Plate216, Plate217, Plate218, Plate219, Plate220, Plate221
ComparisorPlate4 i J.

Description:

Plants pale brownish green, small, up to 1.5 cm long, stem with leaves up to 0.6 mm wide, leaves ndBfeamgiteng
1-pinnate, ofFrullania-type.Branchesup to 4 mm long, occasionally flagelliform at the eRthgelliform branches
numerous, up to 6 mm lonRhizoids originating from the dorsal side of underleaf celtemin cross section 195 pm
wide and 165 pm high, cortical cells 12,864 x 20i 38 um, cell walls thickened, medullary cells up to 40j 13 x

157 21 pm, cell walls thickened, gones enlarged, dorsal cortical cells isodiametric to elongated polygoria#i524
507 91 ym, 1.1i 3.8 as long as wide, cell walls moderately thickened, trigones small, cuticle si8tathleaves
imbricate, longitudinally inserted, spreading at an angle ofi 580°, leaves square to trapezoid, symmetric to weakly
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asymmetric, flat, 290 360 um wide, 270 320 um long, 0.9 1 as long as wide, divided by 0.4.6 of the leaf length,
margin entire, disc 8 cells wide, 2.53.5 cells long, 190 240 um wide, 130 170 um long, 0.6 0.9 as long as wide,
median cellshortly elongated polygonal, 340 x 39 52 um, 1.1 1.4 as long as wide, cell walls moderately thickened,
trigones small, cuticle with striate papillae, basal cells elongated polygonad 29 44i 63 um, 1i 1.8 as long as wide,

leaf lobes 4, upght to divergent, 4.5 cells long, straight to weakly falcate, 2 cells wide at base, multiseriaté gart 1
cells long, uniseriate parti34 cells long, cells ovate to elongated polygonal, not to weakly constricted at the transversal
walls, 201 29 x 34i 42 um, 1.2 1.8 as long as wide, cell walls moderately thickened, trigones small, cuticle with round
to ovate papillae, half stem leaf near branch badsb&e, otherwise similar to the stem lea&tsm underleaveslistant,
transversely attached, spd@ag away from the stem, 1i11.2 times as wide as the stem, underleaves square, transversely
rectangular to trapezoid, 180210 um wide, 12G 150 um long, 0.6 0.8 as long as wide, divided by 0.3.4 of the

leaf length, disc 8 cells wide, 1i3.5cells long, 133 170 um wide, 70 110 um long, 0.4 0.8 as long as wide, median
cells isodiametric to elongated polygonali226 x 28/ 34 um, 1.1i 1.7 as long as wide, cell walls moderately thickened,
trigones small, cuticle smooth, basal cells glted polygonal, 1626 x 35 50 um, 1.6/ 2.9 as long as wide, leaf lobes

4, upright to divergent, 1.62.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriatei paells

long, cells 15 20 x 23 31 ym, 1.2 2.1 as log as wide, cell walls moderately thickened, trigones small, cuticle smooth.
Branch leavesimbricate, longitudinally inserted, spreading at an angle of 5, leaves rectangular, symmetric, flat,
2007 250 pum wide, 380 440 um long, 1.7 2.2 as long sswide, divided by 0.4 0.5 of the leaf length, margin entire,
disc 6 cells wide, 4.5 5.5 cells long, 140 200 um wide, 230 270 um long, 1.4 1.8 as long as wide, median cells
isodiametric to elongated polygonal, B#1 x 391 54 um, 1.1i 1.7 as dng as wide, cell walls moderately thickened,
trigones small, cuticle with striate papillae, basal cells elongated polygoriaB3®3& 56i 78 um, 1.5/ 2.3 as long as
wide, leaf lobes 3, upright to weakly divergent, B.5.5 cells long, 2 3 cells wideat base, multiseriate parti 23 cells

long, uniseriate part24 cells long, cells ovate to elongated polygonal, not or weakly constricted at the transversal walls,
cells 23i 30 x 351 46 um, 1.2 1.9 as long as wide, cell walls moderately thickemggiones small, cuticle with ovate
papillae.Branch underleavesapproximate, transversely attached, spreading away from the stdim,.3.times as wide

as the branch, underleaves square to rectangulari, 180 um wide, 160 200 um long, 1.7 1.7 as éng as wide,
divided by 0.3/ 0.4 of the leaf length, disci46 cells wide, 1.5 2.5 cells long, 80 130 um wide, 95 120 pum long,

0.87 1.3 as long as wide, median cells isodiametric to elongated polygonial3&@% 327 40 um, 1i 1.3 as long as
wide, cell walls moderately thickened, trigones small, cuticle smooth, basal cells elongated polygoBal x251i 65

pum, 1.97 2.2 as long as wide, leaf lobe$ 3, upright to weakly divergent, 2.5 cells long, 2 cells wide at base, multiseriate
part 1 ells long, uniseriate part 2 cells long, cellsi2Z29 x 31i 39 um, 1.3/ 1.6 as long as wide, cell walls moderately
thickened, trigones small, cuticle smooRerianth originating ventrally from the main stem, 2.9 mm long, weakly
narrowed towards the mouth, mdiltplicate in the upper fourtlPerianth mouth long ciliate, mouth cells linear,1913

x 547 82 um, 4.5/ 7.6 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth, median cells
elongated polygonal to linear, 182 x4071 90 um, 2.2 4.7 as long as wide, cell walls moderately thickened, trigones
small, cuticle with striate papillaBemale bractsovate, margin entire, 510550 pum wide, 940 950 um long, 1.7 1.8

as long as wide, median cells elongated polygonal, 18 x 177 39 um, 1.4i 3.9 as long as wide, cell walls thin,
trigones small, cuticle smooth, basal cells ovate to elongatedqralydlli 20 x 18/ 41 um, 1.1i 2.9 as long as wide,

leaf lobes 4, 2.5 9.5 cells long, 3 5 cells wide at base, mukigate part 1 4 cells long, uniseriate pari27 cells long,

cells elongated polygonal to linear, cells X2 x 21i 36 um, 1.8 4.5 as long as wide, cell walls moderately thickened,
trigones small, cuticle smootRemale bracteoleovate to triangular, margin with 2 long teeth below the lobes, 400 um
wide, 700 um long, 1.8 as long as wide, median cells elongated polygonaB3l4 57i 86 um, 1.8/ 6.1 as long as
wide, cell walls thin, trigones small, cuticle smooth, basal celigeoto elongated paonal, 251 33 x 687 85 um, 2.1

1 3.3 as long as wide, leaf lobes 4, B.B5 cells long, 3 4 cells wide at base, multiseriate part2cells long, uniseriate

part 2i 3 cells long, cells elongated polygonal, celld B x 26/ 49 um, 1.6 2.9 & long as wide, cell walls moderately
thickened, trigones small, cuticle smooth.

Distinquishing characters:

N. papulosavar. plumulais characterised by (1) the rather large branch leaves, which can reach up to 440 um in length,
(2) the branch leaf lobe bases, which are often wider than two cells, (3) the rather long branch leaf disc cells, which are
often longer than 40 um, and (4ethather large branch underleaves.

Similar species:

N. papulosavar. plumulashares most of its characters with papulosaHowever, the latter has bases of branch leaf
lobes that are rarely more than two cells wide, shorter branch leaves that are up to 310 um long, shorter branch leaf disc
cells, and smaller branch underleaves that are up to 150 um long.
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N. tenera which is related t®N. papulosaand its varieties, has hooked branch leaf lobes and a higher stem and branch
underleaf disc.

Distribution:

Sri Lanka.Only known from the type collection.

Neolepidozia papulosaar. sakuraii U. SCHWARZ , SCHAF .-VERW. & SHEVOCK var. nov.

[ Lepidozia sakuraiHERZOG& BUCHLOH. in sched.

Holotype

[Taiwan]: Formosa, Berg Arisateg.K. SAKURAI 11694 January 1936 (JE!, déiH. HERZOG ETBUCHLOH asLepidozia
sakuraiinov. spec.det.M. MIzUTANI 1976 ad.. wallichiang).

Figures:
Plate222, Plate223 Plate224, Plate225, Plate226 (from SAKURAI 11694 Lepidozia sakurai in sched.

ComparisorPlate4 1 K, ComparisorPlate571 L.

Description:

Plants pale yellowish green, medium sized, up to 3 cm long, stem with leaves up to 0.6 mm wide, leaves not fragile.
Branching 1-pinnate, ofFrullania-type.Branchesup to 2 mm long, occasionally flagelliform at the eRthgelliform
branchessparseRhizoids originating from the dorsal side of underleaf cetemin cross section 170 um wide and
140 um high, cortical cells 12, 3042 x 18i 28 um, cell walls thickened, medullary cells up to 50,28 x 10i 19 um,

cell walls thickened, trigones enlargefbrsal cortical cells elongated polygonal,i286 x 51i 74 um, 1.5/ 2.6 as long

as wide, cell walls moderately thickened, trigones small, cuticle sm&itm leavesapproximate to distant,
longitudinally inserted, spreading at an angle of50@0°, leaves square, symmetric, flat, 27890 pm wide, 280 300

pum long, 1 as long as wide, divided by 0.5 of the leaf length, margin entire, disc 8 cells wide, 2.51gelk20 250

pm wide, 130i 150 um long, 0.5 0.7 as long as wide, median cells iswdetric to shortly elongated polygonal, 32

41 x 401 47 um, 1.1i 1.3 as long as wide, cell walls moderately thickened, trigones lacking, cuticle with striate papillae,
basal cells elongated polygonal, 4@7 x 561 67 um, 1.3i 1.6 as long as wide,d&lobes 4, 4.5 cells long, straight, 2
cells wide at base, multiseriate part 2 cells long, uniseriate parti34 cells long, cells ovate to elongated polygonal,
not to weakly constricted at the transversal walls;, 33 x 387 51 um, 1.3/ 1.9 as log as wide, cell walls moderately
thickened, trigones small, cuticle with ovate papillae, half stem leaf near branchloasge? otherwise similar to the
stem leavesStem underleavedlistant, transversely attached, spreading away from the stefin3times as wide as the
stem, underleaves square, 14060 um wide, 150 155 um long, I 1.1 as long as wide, divided by 0.3.5 of the

leaf length, disc 8 cells wide, 2.5 cells lod@071 145 um wide, 70 105 um long, 0.5 0.9 as long as wide, median
cells elongated polygonal, 1823 x 257 36 um, 1.2i 1.8 as long as wide, cell walls moderately thickened, trigones
lacking, cuticle smooth, basal cells elongated polygonal, 28 x 397 47 um, 2i 2.2 as long as wide, leaf lobes 4,
upright to divergat, 1.57 2.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriateiparcdlls

long, cells 16 22 x 231 41 um, 1.4 2.6 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth.
Branch leavesapproximate to imbricate, longitudinally inserted, spreading at an angle of 5@, leaves square,
symmetric, flat, 160 175 um wide, 250 280 um long, 1.6 1.7 as long as wide, divided by 0.4.5 of the leaf length,
margin entire, disc 6 cells wide, 2.5.5 cells long, 140 160 um wide, 130 155 um long, 0.8 1.1 as long as wide,
median cells isodiametric to elongated polygonal; 3% x 32i 43 um, 1.1i 1.5 as long as wide, cell walls moderately
thickened, trigones lacking, cuticle smooth, bast edongated polygonal, 2934 x 397 64 um, 1.1i 2.2 as long as
wide, leaf lobes 3, 3.6 4.5 cells long, 2 cells wide at base, multiseriate parRicells long, uniseriate parti34 cells

long, cells ovate to elongated polygonal, not or weakly triotesd at the transversal walls, cellsil30 x 321 56 um,

1.271 2 as long as wide, cell walls moderately thickened, trigones small, cuticle with ovate pBpéltesh underleaves
distant, transversely attached, spreading away from the siein6 limes as wide as the branch, underleaves transversely
rectangular to trapezoid, 85120 um wide, 110 130 um long, 0.9 1.5 as long as wide, divided by 0.4 of the leaf
length, disc 4 6 cells wide, 1.5 2.5 cells long, 7% 115 pm wide, 65 80 um long,0.67 1.1 as long as wide, median
cells isodiametric to elongated polygonal i2ZZ8 x 297 33 um, 1.3 1.6 as long as wide, cell walls moderately thickened,
trigones small, cuticle smooth, basal cells elongated polygonal2@5% 361 44 um, 1.7 2.5as long as wide, leaf lobes

2 -3, upright to weakly divergent, 1i152.5 cells long, 2.5 cells wide at base, multiseriate part 1 cells long, uniseriate part
17 2 cells long, cells 14 19 x 291 35 um, 1.7i 2.4 as long as wide, cell walls moderatel\ckieined, trigones small,
cuticle smooth.

FraHmia 49 (202) ISSN21994897



On AsianNeolepidozia 85

Distinquishing characters:

N. papulosavar. sakuraiiis characterised by (1) a = square branch leaf disc that is often only 2.5 cells high, with (2) cells
up to 50 um long that rarely undergo secondary cell division, and (3) branch leaves divided to Hatigtteir
Similar species:

NaturallyN. papulosavar. sakuraiishares the greatest similarities wNhpapulosaand its varieties.

N. papulosdhas branch leaves that are less deeply divided and a rectangular branch leaf disc, as well as thicker cell walls.
N. papulosavar. plumulalikewise has a rectangular branch leaf disc with secondary cell divisions and branch leaf lobes
that are often wider than two cells at the base. However, the branch leaf Misgagfulosavar. kalatunganensiss also

+ squareshaped, but its disc cells are larger and its branch underleaves are dinplgulosavar.apoensisas deeper

divided branch leaves that are up to 220 um long and rather strongly papillose branch leaf cells.

There is also some resemblancéNtaschaeferverwimpii The latterspecies, however, has short triangular branch lea
lobes that are often wider than two cells at the basdasusually frequently developed secondary délisions

Lepidozia hainanensigas likewise symmetric leaves with a rather regular cell pattern, longitudinally attached branch
leaves and small disc cells. Even though we did not examine the type we are convinced that this species represents a form
of N. papulosavar. sakuraii.

Distribution:
Taiwan.

Specimes studied:

Taiwan: Nant ou County, Lugu Townshi p, Sitou, alt . 1085 m,
base, trail side, planted conifer stand (maifdéwania cryptomerioideandCryptomeria japonica leg.K.Y. YAO,
23 December 2017 (Bryophyta Taiwanica Exsiccata no. hémariumSCHAFER-VERWIMP!, det. J-D. YANG as
Lepidozia wallichian®

Taiwan: Nantou County, Lugu Township, Xitou Foté&&ecreation AreaCryptomeriaplantation near Villa 6628631;
1180 m; 23A 40.306 N, Criyptndiajapnicandilted light, teg.A SCEBABER-SERWIMP | d
XT-42 (37241), withY u-CHWEN HSU, CHAO-LING KUO, LIANG-CHI WANG, KANG-Y U FAN & GERHARD WINTER, 5
October 2016HerbariumScHAFER-VERWIMP 37241!; duplicates: TAIM, TAIE, both dspidozia wallichianf

Taiwan: NantouCounty, SurtLink-Sea Forest Recreation Area (Shanlin?B° 38' 10.6" N120° 47' 48.2" E1765 m
Rhododendrororest trail on rotten wood in partly filtered lighteg. A. SCHAFER-VERWIMP 43179 with KUEI-YU
YAO, JAMES R. SHEVOCK & GERHARD WINTER, 17 October 2028herbariumScHAFER-VERWIMP 43179, duplicate:
TAIE).

Taiwan: NantouCounty, SurtLink-Sea Forest Recreation Area (Shanlin?B° 38' 12.3" N120° 47' 47.4" E1780 m
Rhododendroffrorest trail on dead tree stem in partly filtered lighetg.A. SCHAFER-VERWIMP 43182 with KUEI-YU
Y AO, JAMES R. SHEVOCK & GERHARD WINTER, 17 October 202%herbariumScHAFERVERWIMP 43182, duplicate:
TAIE).

Taiwan: NantouCounty, SuntLink-Sea Forest Recreation Area (Shanlin3° 38' 10.9" N120° 47' 37.6" E1745 m
Rhododendroffrorest trailon rotten log in partly filtered lighteg.A. SCHAFER-VERWIMP 43187 with KUEI-YU Y AO,
JAMES R. SHEVOCK & GERHARDWINTER, 17 October 202¢herbariumSCHAFER-VERWIMP43187, duplicate: TAIB.

Taiwan: Nantou CountySurtLink-Sea Forest Recreation Area (Shanlip®3° 38' 3.1" N 120° 47' 16.3" E1730 m
Cryptomeriaforest stand with hardwoods along Yueling trait bark ofCryptomeriain partly filtered light leg.A.
SCHAFER-VERWIMP 39192, with KUEI-YU YAO, JAMES R. SHEVOCK & GERHARD WINTER, 28 October 2018
(herbariumScHAFER-VERWIMP 39192! duplicates: CAS, FR, TAIE all a¢. wallichiang.

Taiwan: Nantoy Chitou [Xitou], 1200 m on bark ofCryptomeria japonicanear roadleg. KOHSAKU YAMADA 14025
26-28 July 1979 (JE! ex hi. YAMADA, det.K. YAMADA 1980 ad epidozia wallichiani

Etymology:
Thevarietyis named after thdapanese bryologigtyuiCHI SAKURAI (18891 1963) who discovered this species.
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Neolepidozia papulosaar. uniseriatal. SCHWARZ , SCHAF.-VERW. & SHEVOCK var. nov.

Holotype

Philippines: Mindanao IslandMisamis Oriental Provinc&ingoog City Talangisog Forest Park, Eureka Baranggy
41' 29.62" N 125° 14' 30.05" E560 m Lower evergreen mixed hardwood tropical rain forest with palm understory
on metamorphic clayey soil in filtered ligheg. JAMES R. SHEVOCK 62130, withLESLEY C. LUBOS, AIMANUELZON
P.YORONG& ROMEOPATANO, 19 July 2023herbariumScHAFER-VERWIMP!, duplicates: BRIT, CAS, CMUH, MO).

Figures:
Plate227, Plate228, Plate229 Plate230, Plate231, Plate232

ComparisorPlate2 1 H.

Description:

Plants yellowish green, medium sized, up to 2.5 cm long, stem with leaves up to 0.6 mm wide, leaves not fragile.
Branching 1-pinnate, ofFrullania-type, innovations ventrahtercalar. Branches up to 6 mm long, occasionally
flagelliform at the endFlagelliform branches sparse, up to 5 mm lon&hizoids not seenStemin cross section 120

pm wide and 110 um high, cortical cells 10,1288 x 20i 33 um, cell walls thickened, medullary cells up to 20j 12

20 x 111 17 um, cell walls thickened, trigones ergad, dorsal cortical cells elongated polygonali 36 x 43i 81 um,

1.47 2.4 as long as wide, cell walls moderately thickened, trigones enlarged, cuticle sgtestheavesapproximate,
obliquely inserted, spreading at an angle of680°, leaves trapezoid, symmetric to weakly asymmetric, flaty 2D

pm wide, 3200 390 um long, I 1.2 as long as wide, divided by 0.4.6 of the leaf length, margin entire, disc 8 ell

wide, 2.5i 3.5 cells long, 190 270 um wide, 130 210 um long, 0.5 0.9 & long as wide, median cells isodiametric

to shortly elongated polygonal, 2912 x 44i 62 um, 1.2 1.9 as long as wide, cell walls moderately thickened, trigones
small, cuticle smooth, basal cells elongated polygonal, 27 x 541 73 um, 1.7i 2.4 aslong as wide, leaf lobes 4,
upright to divergent, 3.5 5.5 cells long, straight to weakly falcate,-3)(cells wide at base, multiseriate pait 2 cells

long, uniseriate partB5 cells long, cells elongated polygonal, not constricted at the tranbwelts, 237 38 x 42i 66

pum, 1.47 2.3 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth, half stem leaf near branch
base 2obate, otherwise similar to the stem leagtem underleavegslistant, transversely attached, spreading away from
the stem, I 1.2 times as wide as the stem, underleaves square, transversely rectangular to trapéza{) i80wide,

12071 190 um long, 0.7 0.9 as long as wide, divided by G.8.6 of the leaféngth, disc 6 8 cells wide, 1.5 dis long,

1157 170 pm wide, 55 110 um long, 0.4 0.7 as long as wide, basal cells elongated polygonal 2I/8x 37i 63 um,

21 2.4 as long as wide, leaf lobe$ &, upright to divergent, 1.62.5 cells long, 2 cells wide at base, multiseriate part

cells long, uniseriate partil2 cells long, cells 18 24 x 257 40 um, 1.3/ 2.2 as long as wide, cell walls moderately
thickened, trigones small, cuticle smodBnanch leavesapproximate to imbricate, longitudinally inserted, spreading at

an angle 640°1 60°, leaves rectangular, symmetric, flat, 18820 um wide, 320 390 um long, 1.5 1.9 as long as

wide, divided by 0.4 0.5 of the leaf length, margin entire, dist @ cells wide, 3.5 4.5 cells long, 140 190 um wide,

18071 220 um long, I 1.5 as long as wide, median cells isodiametric to weakly elongated polygoinad238 38i 54

um, 1.27 1.5 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth, basal cells elongated
polygonal, 30" 39 x 43/ 68 um, 1.4i 2.1 as long as wide, leaf lobes 3, upright to weakly divergent, 8.5 cells long,

2 cells wide at base, multiseriate part-2) (cells long, uniseriate parti34 cells long, cells elongated polygonal, not
constricted at the transversal walls, cell§ B® x 447 75 um, 1.5 2.3 as long as wide, cell walls moderately thickened,
trigones small, cuticle smootBranch underleavesdistant, transversely attached, spreading away from the steiin, 0.8

1.3 times as wide as the branch, underleaves rectangitapezoid, 8% 150 um wide, 100 130 um long, 0.8 1.5 as

long as wide, divided by 0#0.5 of the leaf length, disci46 cells wide, 0.5 1.5 cells long, 75 120 um wide, 50

75 um long, 0.5 0.9 as long as wide, basal cells elongated polyg@?2al 27 x 33i 52 um, 1.2 2.2 as long as wide,

leaf lobes 2 3, upright to divergent, 2.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriate part 2
cells long, cells 18 27 x 287 32 um, 1i 1.6 as long as wide, cell wallsoglerately thickened, trigones small, cuticle
smooth.

Distinguishing characters:

N. papulosavar. uniseriatais characterised by (by the uniseriate branch leaf lobes that very rarely develop a biseriate

row at the base, (2) the ratiarge branch underleavg8) the smooth cuticulehe (4) rather long branch leaf lobe cells

that are often more than twice as long as wide, and (5) the enlarged central cells at the base of the branch leaf disc that
are characteristic oN. papulosand its relatives.

Similar species:
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N. papulosavar. kalatunganensiglso has uniseriate branch leaf lobes. However, the cells of the leaf lobes are shorter,
especially the ones above the lobe base. Furthermore, it has smaller branch underleaves and larger branch leaf disc cells.

The leaf shape also resembles thatleblepidozia dinagatens@d of N. dulitensisThe former is a much larger plant,
with branch leaves that are typically over 400 um long. Both species have a very flat appearance with longitudinally
attached leaves. In contrast, the leaves.gfapulosavar. uniseriataare weakly obliquely attached.

N. bickeri, with likewise uniseriate stem leaf lobes, develops hooked branch leaf lobes. It also has smaller branch
underleaves and does not have enlarged cells at the base of the branch leaf disc.

Distribution:
Indonesia (SulawesiRhilippines (Mindanao).

Specimes studied:

Indonesia Sulawesj Sulawesi Tengah, Regenwald oberhalb der Siedlung Toro im kiilavém westlichen Rand des
Lore Lindu Nationalparks, alt. ca. 1.130 m, WGS84 1°229 S, 120° 0131" O, mit u.a.Lejeunea sordiddNEES
NEES Trichocolea tomentell@EHRH.) DURMORT. und Leucobryumnsp., leg.S. ABRAHAMCZYK, 13 Méarz 2007 JET
Bryo 7867).

Philippines: Mindanaolsland BukidnonProvince On secondary trail paralleling midslope of Mt. Malimumu toward
overview of upper watershed area of Opis River above waterfalls accessed from San Fernando via Magkalungay
Barangay7° 52' 33" N 125° 24' 26.7" E900 m Mixed hardwood forest with tree ferns aRdndanuson tree fern
shag in filtered lightleg. JAMES R. SHEVOCK, 59718, withLESLEY C. LUBOS & ROMEO PATANO, 19 July 2022
(herbariumScHAFER-VERWIMP!, duplicates. BRIT, CAS, CMUH, MO).

Etymology:
The species is named after t@seriate branch leaf lobes

Neolepidozia parvul@N. KITAG .) U. SCHWARZ , SCHAF.-VERW. & SHEVOCK comb. nov.

Basionym:
Lepidozia parvulaN. KITAG. Acta Phytotaxonomica et Geobotank@ 60. 1978. Fig. 6.

Type

[Thailand]: Nakawn Sitamarat at the summit of MtKhao Luang,1780 m, on tree trunk in moist shrubby foret,
Tagawa & N. Kitagaiwal 4897, Jan. 21, 1966.ype in herb. KYODuplicates in NICH, L(L.4601352!i istotype).

Figures
KITAGAWA (1978) Fig. 6.

Plate233 Plate234, Plate235 Plate236, Plate237, Plate238 (from Touw 11808 A)
ComparisorPlate21 A.

As the isotype in L consists of poorly developed plants, we decided to depict the plants coll@ced/iisom the same
mountain.

Description

Plants pale yellowish green, small, up to 1.5 cm long, stem with leaves up to 0.5 mm wide, leaves noBfeagilang

1- to 2-pinnate, ofFrullania-type. Branchesup to 3 mm long, occasionally flagelliform at the eidagelliform
branchessparse, up to 3 mm lon&hizoids originating from the dorsal side of underleaf ceStemin cross section
115 pm wide and 85 pm high, cortical cells 11,i287 x 10i 19 pm, cell walls thickened, medullary cells up to 25, 11
T 21 x 81 16 um, cell walls thickenedrigones enlarged, dorsal cortical cells elongated polygondl,319x 44i 74

pm, 1.77 3.9 as long as wide, cell walls moderately thickened, trigones small, cuticle si8terth.leavedistant,
obliquely inserted, spreading at an angle of 500°, leaves trapezoid, symmetric to asymmetric, flat, 112790 pum
wide, 170i 210 pm long, 0.7 1.1 as long as wide, divided by 0.®.7 of the leaf length, margin entire, dist 8 cells
wide, 1.5 2.5 cells long, 8% 130 um wide, 50 90 um long, 0.4 0.8 as long as wide, median cells isodiametric to
shortly elongated polygonal, 1521 x 19i 25 pum, 1.1 1.5 as long as wide, cell walls moderately thickened, trigones
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small, cuticle with striate papillae, basal cells elongated polygon&l 174x 22i 30 um, 1.5/ 1.9 as long as wide, leaf
lobes (3) 4, divergent, 3.5 4.5 cells long, straight to weakly falcate,-3)(cells wide at base, multiseriate paift 2
cellslong, uniseriate part B4 cells long, cells elongated polygonal,i118 x 217 31 um, 1.4i 2.2 as long as wide, cell
walls moderately thickened, trigones small, cuticle with ovate papillae, half stem leaf near branelobatee @therwise
similar o the stem leaveStem underleavedlistant, transversely attached, upright,il25 times as wide as the stem,
underleaves transversely rectangular to trapezoidi; 120 um wide, 75 95 um long, 0.6 0.7 as long as wide, divided
by 0.47 0.5 of the leaf length, disc 8 cells wide, tdils long, 85 110 um wide, 35 60 um long, 0.4 0.6 as long as
wide, basal cells elongated polygonal,i1#9 x 19 25 um, 1.2/ 1.6 as long as wide, leaf lobes 4, upright to divergent,
1.571 2.5 cells long, 2 cells wide at base, multiseriate parR kells long, uniseriate partil2 cells long, cells 11 15 x
197 22 pm, 1.47 2 as long as wide, cell walls thickened, trigones small, cuticle smBathch leavesimbricate,
obliquely inserted, spreading at an angle of 360°, leaves trapezoid, symmetric, lobes weakly bent towards the stem
apex, 160 230 um wide, 165 210 pum long, 0.7 1.2 as long as wide, divided by 0.®.7 of the leaf length, divided
by 0.6 on the ventral side, margin entire, disc 6 cells wide, 2.5 cells lorig166 umwide, 65i 90 um long, 0.7 1.2

as long as wide, median cells isodiametric to elongated polygonal21% 20i 27 um, 1.3/ 1.4 as long as wide, cell
walls moderately thickened, trigones small, cuticle with striate papillae, basal cells elongatgohaloly2i 23 x 257

33 um, 1.3 2.4 as long as wide, leaf lobes 3, divergent, 4.5 cells long, 2 cells wide at base, multiseriate part 2 cells long,
uniseriate part 3 cells long, cells elongated polygonal, not constricted at the transversal wallsj ddls 23i 31 um,
1.61 2.4 as long as wide, cell walls moderately thickened, trigones small, cuticle with ovate pRplted. underleaves
distant, transversely attached, upright, iL.B4 times as wide as the branch, underleaves square to trapezpiti@5
pm wide, 40i 90 um long, 0.5 1.2 as long as wide, divided by 0.%.6 of the leaf length, disci46 cells wide, 0.5

1.5 cellslong, 451 65 pum wide, 20" 40 um long, 0.3 0.9 as long as wide, basal cells elongated polygonal, 1174 x

197 22 pm, 1.3i 1.4 as long as wide, leaf lobes-3)( upright to divergent, 1.6 2.5 cells long, 2 cells wide at base,
multiseriate part 1 cells long, uniseriate part2 cells long, cells 14 17 x 19 27 um, 1.3/ 1.8 as long as wide, cell
walls moderately thickened, trigones small, cuticle with round papillae.

Distinguishing characters:

N. parvulais characterised bl) itsKurzia-like appearanceith deeply divided leave$?) the obliquely inserted leaves,
(3) the partially biseriate branch leaf lobe®, the rather small sizgith branch leaves that are barely exceeding 250 pm,
and (5) the small branch underleaves.

Similar species:

KITAGAWA (1978)noted its similarity toN. ophiiia, which, however, has a leKsirzia-like appearance and a branch leaf
disc that is usually 3.5 cells high with uniseriate branch leaf lobes.

N. parvulashares patrtially biseriate branch leaf lobes withrichardsii, a larger plant with very large stdeavesand
branchunderleaves. Another species wit@arzia-like appearance i®l. katrinag which has uniseriate branch leaf lobes
that are strongly bent towards the branch apex and consist of much longer cells.

Distribution
Thailand

Specimen studied:

Thailand:Na kor nsri t hamarat, granitic massive Khao (Mt.) Lua
E, 1740 m, on trees, led Touw 11808A, 5 February 1966Rijksherbarium Leiden...4601354!). The specimen
includes twoNeolepidoziaspeciesN. parvulal1808/A and\. cameronensigrhich was separated as 11808/B.

Remark

BAPNA & KACHROO (2000) synonymised epidozia parvulawith L. robusta Steph. The latter shows the typical
characteristics of epidoziaand does not belong deolepidoziaFollowing HAGBORG & SODERSTROM(2023), we also
disagree with the synonymisationéf parvulawith L. robusta

NeolepidozigohilippinensisU. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

Philippines: Mindanao Island Bukidnon Province Quezon, Barangay Luminato, Sitio Sto. Domingo, Mount
Pinamantawan, Tangkulan Ran@é 45' 56.1" N125° 13' 43.6" £1673 m Slope trail, mossy forest, just 25 meters
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to summit of Mt. Pinamantawan, with ferns and tree ferns as dominant understorpmplatien hardwood branch,
in filtered light leg. AIMANUELZON P.YORONG931h 29 August 202ZherbariumSCHAFER-VERWIMP!, duplicate
CAYS). This specimen is a mix of the following 3 spec¥sRONG931a holotype ofNeolepidozia yorongilYy ORONG
931b (holotype oNeolepidozia philippinensisandY oRONG931c (holotype oNeolepidozigdangkulanensis

Figures
Plate239, Plate240, Plate241, Plate242, Plate243.

ComparisorPlateli E.

Description

Plantsyellowish green, small, up to 1 cm long, stem with leaves up to 0.4 mm wide, leaves Biagitehing 1-pinnate,

of Frullania-type. Branchesup to 2 mm long, not flagelliform at the erfdagelliform branches sparse, up to 4 mm
long. Rhizoids not seenStemin cross section 120 um wide and 110 um high, cortical cells 10,3®2x 197 36 um,

cell walls thin, medullary cells up to 20,1922 x 81 18 um, cell walls moderately thickened, trigones small, dorsal
cortical cells elongated polygonal, 288 x 581 99 um, 1.6/ 3.4 as long as wide, cell walls thin, trigones lacking,
cuticle smoothStem leavedlistant, longitudinally inserted, spreading at an angle of BI, leaves square, symmetric,
flat, 1407 165 pum wide, 130 155 um long, 0.8 0.9 as long as wide, divided by 0.2.4 of the leaf length, margin
entire, disc 6 cells wide, 1152.5 cels long, 1151 160 um wide, 80 125 um long, 0.5 0.8 as long as wide, median
cells hexagonal to short rectangular,i235 x 291 40 um, 17 1.3 & long as wide, cell walls thin, trigones lacking,
cuticle smooth, basal cells elongated polygonal, 28 x 36i 48 um, 1.3/ 2.1 as long as wide, leaf lobes 3, upright, 2
cells wide at base, multiseriate part 1 cells long, cells elongated polygonebnstticted at the transversal walls,i22
30 x 301 44 um, 1.3 1.8 as long as wide, cell walls thin, trigones small, cuticle smooth, half stem leaf near branch base
lanceolate, 2 cells wide and 3 cells loBtem underleaveglistant, transversely attaed, upright, 0.9 1.1 times as wide

as the stem, underleaves transversely linear, B8 um wide, 60 70 um long, 0.5 0.7 as long as wide, divided by
0.371 0.4 of the leaf length, disci68 cells wide, 1.5 cells long, 90120 pm wide, 35 45 um bng, 0.3i 0.5 as long as
wide, basal cells elongated ovate to polygonal, 20 x 19i 28 um, 1.1i 1.6 as long as wide, leaf lobe$ &, upright,

1.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriate part 1 cells lodg,icgé8sx 247 27 um,
1.57 1.6 as long as wide, cell walls thin, trigones lacking, cuticle sm@&stnch leavesapproximate, longitudinally
inserted, spreading at an angle of #®5°, leaves rectangular to trapezoid, symmetric, flat,i1000 um wide, 175

210 um long, 1.2 1.8 as long as wide, divided by 0.8.4 of the leaf length, margin entire, dist 8 cells wide, 2.5

3.5 cells long, 75 160 um wide, 115 140 um long, 0.9 1.5 as long as wide, median cells hexagonal to elongated
polygond, 2871 32 x 35i 49 um, 1.2 1.6 as long as wide, cell walls thin, trigones lacking, cuticle smooth, basal cells
elongated polygonal, 22 37 x 377 56 um, 1.3i 1.8 as long as wide, leaf lobeg 3B, upright, 2 cells wide at base,
multiseriate part 1 dis long, cells elongated polygonal, not constricted at the transversal walls, cel818 497 51

pum, 1.87 2.7 as long as wide, cell walls thin, trigones lacking, cuticle sm8eo#imch underleavesdistant, transversely
attached, upright, 0.8 1.2 imes as wide as the branch, underleaves transversely linga7®Gam wide, 30" 45 pum
long, 0.5i 0.6 as long as wide, divided by 0.D.3 of the leaf length, disc 4 cells wide, 0.5.5 cells long, 50 70 um
wide, 25i 40 um long, 0.4 0.7 as longas wide, basal cells square to ovatej 1B x 20i 23 um, 1.1i 1.4 as long as
wide, leaf lobes 2, 2 cells wide at baSemale inflorescenceriginating ventrally from the main stem, 0.9 mm long, 0.9
mm wide, densely leaveBemale bractsspreading, reangular, 4lobate, margin weakly toothed, marginal cells partially
ending in slime papillae, 330 um wide, 500 um long, 1.5 as long as wide, median cells elongated polydof@alx24
407 65 um, 1.3/ 2.2 as long as wide, cell walls thin, trigones lagkiouticle smooth, basal cells elongated polygonal,
207 30 x 351 40 um, 1.3i 1.9 as long as wide, leaf lobes 5, .5.5 cells long, 2 4 cells wide at base, multiseriate
part 11 4 cells long, uniseriate parfi13 cells long, cells rectangular toadiar, cells 15 31 x 321 88 um, 1i 5.9 as long

as wide, cell walls moderately thickened, trigones lacking, cuticle smooth.

Distinguishing characters

This species is characterised by (1) fragile leaves, (2) angular, often elongated stem and branch leaf cells, (3atike lanceol
half stem leaf near the branch base, and (4) the verdiksof the stem and branch underleaves.

Similar species

Thecell pattern of this species resembles tha.afulitensiswhich has thicker cell walls, a brownish colour in herbarium
specimen and does nioave fragile leaves. All other species with fragile ledvage shorter, i.e. square, hexagonal to
round cells

Distribution
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Philippines(Mindanao) Only known from the type collection.

Etymology.
The species is named after the Republic of the Philippines, the only country so far, where the species was found.

Neolepidozia richardsi{HERZOG) U. SCHWARZ , SCHAF .-VERW. & SHEVOCK comb nov.

Basionym:
Lepidozia richardsiHERZOG Transactions of the British Bryological Sociéff#): 313. 1950.

Lectotype (Designated here):

[Malaysia]: Sarawak, Dulit Ridgealt. ¢.1230 m large cushions round base of trees in rfossst, legP.W.RICHARDS
1068 1 Aug. 1932 (JE!, lectotype, withcromastigium inaequilaterufi.. & L.]).

Figures:

Plate244, Plate245, Plate246, Plate247, Plate248 Plate249 (from RICHARDS 1068)
Plate250, Plate251, Plate252, Plate253 Plate254, Plate255 (from SHEVOCK 54810)
ComparisorPlate21 C.

Description(based orRICHARDS 1068)

Plants pale brownish green, medium sized, up to 2.5 cm long, stem with leaves up to 0.6 mm wide, leaves not fragile.
Branching 1-pinnate, offrullania-type. Branchesup to 15 mm long, flagelliform at the enfdlagelliform branches
sparse, up to 5 mm lonRhizoids not seenStemin cross section 230 um wide and 210 um high, cortical cells 12, 41
58 x 211 26 pum, cell walls thickened, medullary cells up to 80,125 x 11i 21 pm, cell walls thickened, trigones
enlarged, dorsal cortical cells square to rectangular,380x 42i 61 um, 0.8 1.2 as long as wide, cell walls thickened,
trigones small, cuticle smoottem leavesmbricate, obliquely inserted, spreadiat an angle of 30f 40°, leaves
trapezoid, symmetric to weakly asymmetric, lobes bent down ventrallyi, 820 um wide, 370 430 um long, 0.8 1

as long as wide, divided by 0i60.8 of the leaf length, margin entire, disc 8 cells wide,i 13% cels long, 2201 280

pm wide, 1007 150 um long, 0.4 0.7 as long as wide, median cells isodiametric polygonal to ovate33 33i 43

pum, 1.17 1.3 as long as wide, cell walls thickened, trigones small to enlarged, cuticle with striate papillaeelizasal
ovate to elongated polygonal, R87 x 37i 50 um, 1.1i 1.4 as long as wide, leaf lobes 4, upright to divergent, 8.5

cells long, straight to weakly falcate,-3) cells wide at base, multiseriate pait 2 cells long, uniseriate parfi34 cells
long, cells elongated polygonal to linear, not constricted at the transversal wéll322/52i 62 um, 1.6/ 3.4 as long

as wide, cell walls thickened, trigones small, cuticle with ovate papillae, half stem leaf near brancHobase, 2
otherwse similar to the stem leavedtem underleavesmbricate, transversely attached, obliquely spreading with lobes
turned to the stem apex, 1.3L.5 times as wide as the stem, underleaves ovate to trapezoid 530Qum wide, 340

440 um long, 0.8 1.3 as long as wide, divided by 0.9.8 of the leflength, disc 8 cells wide, 1153.5 cells long, 190

T 320 um wide, 100 170 um long, 0.3 0.8 as long as wide, median cells isodiametric polygonal to ovate4 34 46

T 56 um, 1.2i 1.4 as long as wideell walls thickened, trigones small to enlarged, cuticle with striate papillae, basal
cells ovate to elongated polygonal, 287 x 427 61 um, 1.3i 1.7 as long as wide, leaf lobes 4, upright to weakly
divergent, 4.5 5.5 cells long, 2 4 cells wideat base, multiseriate parfi 12 cells long, uniseriate parti34 cells long,
cells 217 28 x 431 60 um, 1.5/ 2.9 as long as wide, cell walls thickened, trigones small, cuticle with ovate papillae.
Branch leavesimbricate, obliquely inserted, spreadiag an angle of 40Y 50°, leaves trapezoid, symmetric, bent
ventrally to upright, 330 490 pm wide, 400 470 pm long, I 1.3 as long as wide, divided by 0.7 of the leaf length,
margin entire, disc & 8 cells wide, 2.5 3.5 cells long, 120 260 um wide, 1207 150 um long, 0.5 1.2 as long as
wide, median cells isodiametric to elongated polygonail,ZBx 35 46 um, 1i 1.3 as long as wide, cell walls thickened,
trigones small, cuticle with striate papillae, basal cells ovate to elongated poly2foha&3 x 391 58 um, 1.4i 1.9 as
long as wide, leaf lobes i34, divergent, 4.5 6.5 cells long, 2 cells wide at base, multiseriate part3lcells long,
uniseriate part 8 4 cells long, cells elongated polygonal to linear, not constricted at tievénasal walls, cells 1i7 24

x 6271 83 um, 37 4.2 as long as wide, cell walls thickened, trigones small, cuticle with ovate papitka®ch
underleavesimbricate, overlapping 0.5 0.6 of the underleaf length, transversely attached, upright, 1.9 imes as
wide as the branch, underleaves trapezoid,i3880 pum wide, 400 450 um long, 0.8 1.4 as long as wide, divided by
0.67 0.8 of the leaf length, disc 6 cells wide, 2.8.5 cells long, 120 210 pm wide, 106G 150 um long, 0.5 1.3 as
long aswide, median cells isodiametric to elongated polygonal; 37 x 347 50 um, 1.1i 1.4 as long as wide, cell
walls thickened, trigones small, cuticle with striate papillae, basal cells elongated polygandd 2%3i 62 um, 1.6/
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2.2 as long as wide, leaf lobes 3, upright to divergent, 8.5 cells long, 2 4 cells wide at base, multiseriate pait2
cells long, uniseriate parti46 cells long, cells 17 23 x 491 79 um, 2.3i 4.1 as long as wide, cell walls thickened,
trigones small, cuticle with round papilld&male inflorescenceriginating ventrally from the main stem, 1.5 mm long,
1.5 mm wide, densely leavdgemale bractsspreading, ovate-61 lobate, margin weakly toothed, 6BT50 um wide,
80071 980 um long, 1.3&s long as wide, median cells elongated polygonal, 27 x 41i 77 um, 2i 3.1 as long as wide,
cell walls moderately thickened, trigones small, cuticle smooth, basal cells isodiametric polygored, X 24i 38 um,

17 1.9 as long as wide, leaf labdi 6, 3.57 7.5 cells long, 3 5 cells wide at base, multiseriate paiit 2 cells long,
uniseriate part 2 4 cells long, cells elongated polygonal to linear, cell$ 28 x 50i 74 um, 1.8 6.1 as long as wide,
cell walls thickened, trigones smatljticle smooth.

Distinquishing characters:

N. richardsiiis characterised by (1) ikurzia-like appearance, (2) the large stem and branch underleavasgasiong
as the respective leaves, and (3) the multiseriate part of the branch leaf lobes that is up to 4 cells long.

Similar species:

Another species witKurzia-like appearance N. katrinae It has however, much smaller underleaves and the leaf lobes
are completely uniseriatbl. ophiriahas more spreading branch leaves, smaller underleaves and uniseriate leaf lobes.

To a certain extent\. parvularesembledN. richardsii Both species have biseriate branch leaf lobes in the lower part,
but the latter is larger and develops very large stem and branch underleaves, that make it very unique.

Distribution:
Malaysia (Borneo)Philippines (Mindanao).

Specimes studied:

[Malaysia]: Sarawak, Dulit Ridgealt. ¢.1230 m bases of trees in open mdesest, legP.W.RICHARDS 1936 18 Sept.
1932 (JE!, withAcromastigium inaequilateruifL. & L.]).

Philippines: Mindanao Island, Province Davao Oriental, Hamiguitan Range Wildlife Sanctuary, on trail from camp 4 to
slopes near the summit ridge of peak of Mt. Hamiguitan, mixed hardwood and podocarp tropical rain forest with palms
and Pandanus, 6° 44' 9.1" N, 126° 3'1E, 1545 m, legJAMES R. SHEVOCK 54810, withAIMANUELZON Y ORONG &

DARYL SALAS, 17 June 201%herbariumScHAFER-VERWIMP!, duplicates: BRIT, BUKH, CAS, CMUH, MO, PNH)

Neolepidozia salasll). SCHWARz , SCHAF.-VERW. & SHEVOCK Spec. nov.

Holotype

Philippines: Negroslsland Negros OccidentdProvince Along the ridge trail well above the village of Naubok towards
the summit slopes about Hapblaponon and Mt. Talinj9° 14' 42.6" N123° 7' 4.5" £E1475 m Mixed hardwood
evergreen tropical rain forest with fern understory volcanic clayey soil and litter in shadky. AMES R. SHEVOCK
56230, withDARYL S.SALAS, 17 December 201@herbariumScHAFER-VERWIMP!, duplicate:BRIT, CAS, CMUH,
MO).

Figures:
Plate256, Plate257, Plate258 Plate259, Plate260, Plate261

ComparisorPlate51 N.

Description:

Plantsbrownish green, medium sized, up to 2 cm long, stem with leaves up to 0.6 mm wide, leaves n@raagiéng
1-pinnate, ofFrullania-type. Branchesup to 4 mm long, not flagelliform at the erfelagelliform branches scattered,

up to 4 mm longRhizoids originating from the dorsal side of underleaf ceBtemin cross section 225 um wide and
160 um high, cortical cells 12, 3248 x 17i 44 um, cell walls thickened, medullary cells up to 50,3 x 10i 25 um,

cell walls moderately thickenedijgones enlarged, dorsal cortical cells isodiametric to weakly elongated polygonal, 30
47 x 401 57 um, 0.9 1.9 as long as wide, cell walls moderately thickened, trigones small, cuticle s@t@othleaves
imbricate, obliquely inserted, spreading at an angle of 5°, leaves square to rhombic, asymmetric, lobes bent down
ventrally, 210i 330 pm wide, 230 310 pm long, 0.9 1.3 as long as wide, divided by 0.2.4 of the leaf length,
margin entire, dic 8 cells wide, 2.5 4.5 cells long, 190 280 pm wide, 150" 230 um long, 0.7 1 as long as wide,
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median cells ovate, isodiametric to elongated polygonal, 38 x 347 63 pum, 17 1.4 as long as wide, cell walls
moderately thickened, trigones small, cuticle with striate papillae, basal cells ovate to elongated polygoftab 28

T 68 um, 1.3i 24 as long as wide, leaf lobes 4, upright, 25.5 cells long, straight, 2 cells wide at base, multiseriate
part 11 2 cells long, uniseriate parti12 cells long, cells elongated polygonal, not constricted at the transversal walls, 22
T 32 x 317 45 um,171 1.9 as long as wide, cell walls moderately thickened, trigones small, cuticle with round to ovate
papillae, half stem leaf near branch baslelte, otherwise similar to the stem leav®8tem underleavesdistant,
transversely attached, spreading away from the stemi Q.Gimes as wide as the stem, underleaves transversely
rectangular to trapezoid, 180210 um wide, 12G 170 um long, 0.7 0.8 as long as wide, divided by 0.3.4 of the

leaf length, dsc 8 cells wide, 1.5 2.5 cells long, 160 210 um wide, 85 120 um long, 0.4 0.7 as long as wide, median
cells isodiametric polygonal, 2025 x 251 28 um, 1i 1.4 as long as wide, cell walls moderately thickened, trigones
small, cuticle smooth, basal cells elongated polygonal, 23 x 311 46 um, 1.37 1.7 as long as wide, leaf lobes 4,
upright, 1.5 2.5 cells long, 2 cells wide at base, multiseriate par2icells long, uniseriate parti12 cells long, cells
117 25 x 201 32 pm, 1i 2.7 as long as wide, cell walls moderately thickenegiones small, cuticle smootBranch
leavesimbricate, obliquely inserted, spreading at an angle of BI°, leaves ovate to rectangular, symmetric, bent down
ventrally, 1851 210 pm wide, 295 320 um long, 1.5 1.6 as long as wide, divided by 0.3 of the leaf length, margin
entire, disc 6 cellsvide, 3.5i 4.5 cells long, 15% 200 um wide, 195 225 um long, 1.1 1.4 as long as wide, median
cells isodiametric to elongated polygonal,i3® x 36i 48 um, 1i 1.3 as long as wide, cell walls moderatislickened,
trigones small, cuticle with striate papillae, basal cells elongated polygoria3®% 45i 70 um, 1.4i 2.2 as long as
wide, leaf lobes 3, upright, 2153.5 cells long, 2 cells wide at base, multiseriate péarRicells long, uniseriategpt 2
cells long, cells elongated polygonal, not constricted at the transversal walls, deBf ¥825i 46 um, 1i 2.1 as long

as wide, cell walls moderately thickened, trigones small, cuticle with ovate paflaech underleavesdistant,
transversly attached, upright, 0.7 0.9 times as wide as the branch, underleaves trapezoid1Z® um wide, 65 90

pm long, 0.7 1.1 as long as wide, divided by 0.9.6 of the leaf length, disci46 cells wide, 0.5 1.5 cells long, 60

125 pm wide, 3@ 50 um long, 0.4 0.5 as long as wide, basal cells elongated polygonél 2B3x 251 30 um, 1i 1.4

as long as wide, leaf lobesi 23, upright, 1.5 2.5 cells long, 2 cells wide at base, multiseriate part2icells long,
uniseriate part 1 2 cells lom, cells 13/ 16 x 20i 30 um, 1.3/ 2.1 as long as wide, cell walls moderately thickened,
trigones small, cuticle smootRemale inflorescenceoriginating ventrally from the main stem, 0.8 mm long, 0.9 mm
wide, densely leavedremale bractsspreading, ovate, 45)-lobate, margin with several large teeth, 510 pm wide, 540
pum long, 1.1 as long as wide, median cells isodiametric to elongated polygoné@p2625i 48 um, 1.1i 2.7 as long

as wide, cell walls thin to moderately thickenedgdnes small, aticle almost smooth, basal cells isodiametric to
elongated polygonal, 15619 x 20i 37 um, 1.3i 2.1 as long as wide, leaf lobes-8)( 4.51 8.5 cells long, 4 5 cells
wide at base, multiseriate part3cells long, uniseriate parti23 cells longcells elongated polygonal, cells 121 x

457 64 um, 2.4 4 as long as wide, cell walls thickened, trigones enlarged, cuticle with ovate pd&ja@haae bracteole
trapezoid, margin with on large tooth on each side, 330 um wide, 290 um long, 0.9gifoag as wide, median cells
elongated polygonal, 1518 x 16i 28 pym, 1i 1.6 as long as wide, cell walls thin, trigones small, cuticle with round to
elliptical papillae, basal cells isodiametric polygonal,i115 x 20i 26 um, 1.3i 2 as long as widdeaf lobes 4, 3.5

5.5 cells long, 3 5 cells wide at base, multiseriate pait 2 cells long, uniseriate part-2 cells long, cells elongated
polygonal, cells 13 21 x 32i 48 ym, 1.51 3.5 as long as wide, cell walls moderately thickened, trigonkesged,
cuticle with round to elliptical papillae.

Distinguishing characters:

N. salasiiis characterised by (1) its large size, (2) the regularly arranged branches, (3) the concave and hooked stem and
branch leaves, (4) the small underleaves, which often have a disc only 0.5 cells high, and (5) the strongly papillose cells
of the branch leaas.

Similar species:

N. tenerais also quite large and has regularly arranged branches with hooked leaves. However, the branch leaves are
rather flat, except for the lobes, which are much larger, with a disc up to 3.5 cells high.

N.panayensiswhich has similarly small branch underleaves, has flat leaves and larger, elongated branch leaf disc cells
that are only weakly papillose.

As mentioned in the key. bickerihas * flat branch leaves that are attached longitudinally, often has secondary cell
divisions and a weakly papillose cuticle.

Distribution:

Philippines (Negros)YOnly known from the type collection.
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Etymology:
The species is named aftéhilippine bryologisDARYL S.SALAS, the cacollector ofthis species.

Neolepidozia sarawakensi$. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. noy

Synonyms

= Lepidoziawallichianavar. remotifolia HERzZOG Transactions of the British Bryological Socidff4): 312. 1950syn.
nov.

Holotype:

[Malaysia]: Sarawak, Dulit Ridgeca. 1230 mon old termites' nest on tree trunk near ground in open foegsP.W.
RICHARDS 2153 5 October 1932 (JE04010703!, holotypelLefpidozia wallichianavar. remotifolia, M. MIZUTANI

Jul y 1976 Lép8oziawallighianavarfremotifoliaHerz.1949] Lect ot yped) .

Figures:
Plate262, Plate263, Plate264, Plate265, Plate266, Plate267, Plate268.

ComparisorPlate4 i M.

Description:

Plants pale yellowish green, medium sized, up to 3 cm long, stem with leaves up to 0.6 mm wide, leaves not fragile.
Branching 1-pinnate, ofFrullania-type.Branchesup to 4 mm long, not flagelliform at the eridagelliform branches
sparse, up to 2 mm lonRhizoids originating from the dorsal side of underleaf ceiiemin cross section 160 um wide
and 130 um high, cortical cells 12, RB7 x 181 34 um, cell walls thickened, medullary cells up to 407 20 x 8i 17

pum, cell walls thin to thickenedrigones small to enlarged, dorsal cortical cells rectangular to elongated polygainal, 29
39 x 431 93 um, 1.4i 3.2 as long as wide, cell walls moderately thickened, trigones lacking to small, cuticle smooth.
Stem leavedistant, obliquely inserted, spreading at an angle ofi500°, leaves square to trapezoid, symmetric to
weakly asymmetric, flat, 210295 um wide, 200 280 pum long, 0.8 1.2 as long as wide, divided by 0.D.7 of the

leaf length, margin entire, dis8 cells wide, 1.5 3.5 cells loy, 1401 210 um wide, 70 135 um long, 0.4 0.9 as long

as wide, median cells isodiametric to elongated polygonal, 28l x 297 41 um, 1.17 1.5 as long as wide, cell walls
weakly thickened, trigones small, cuticle with striate papillae, basal cefigagied polygonal, 2240 x 317 51 um, 0.9

T 2.1 as long as wide, leaf lobes 4, upright to divergentj 3% cells long, straight to weakly falcate, 2 cells wide at
base, multiseriate part 1 cells long, uniseriate pa# 8ells long, cells rectantar to elongated polygonal, not constricted

at the transversal walls, 1731 x 341 45 um, 1.2 2.1 as long as wide, cell walls thin, trigones small, cuticle with round
to elliptical papillae, half stem leaf near branch basebate, otherwise similaptthe stem leave&tem underleaves
distant, transversely attached, spreading away from the sfeth21times as wide as the stem, underleaves transversely
rectangular to trapezoid, 130180 um wide, 110 160 um long, 0.8 0.9 as long as wide, dividday 0.37 0.4 of the

leaf length, disc 8 cells wide, 1i.2.5 cells long, 120 155 um wide, 70 105 um long, 0.5 0.8 as long as wide, median
cells isodiametric to elongated polygonal,il85 x 197 32 um, 1.2 1.8 as long as wide, cell walls thiclexh trigones
small, cuticle smooth, basal cells elongated polygonal, 28 x 28i 47 um, 1.6i 2.3 as long as wide, leaf lobes 4,
upright to divergent, 1.5 2.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriateip2redlls

long, cells 141 19 x 15i 31 pm, 1i 1.8 as long as wide, cell walls thickened, trigones small, cuticle snigi@thch
leaves approximate to imbricate, longitudinally inserted, spreading at an angle of &0, leaves rectangular,
symmetric, flat, 220 260 um wide, 410 620 um long, 1.6 2.4 as long as wide, divided by 0.4 of the leaf length,
margin entire, disc & 7 cellswide, 3.51 5.5 cells long, 140 230 um wide, 230 360 um long, 1.4 1.8 as long as
wide, median cells elongated polygor28,i 47 x 387 82 um, 1.2i 1.7 as long as wide, cell walls thin, trigones small,
cuticle smooth, basal cells elongated polygonal, 82 x 61i 80 um, 1.2 2.2 as long as wide, leaf lobes)(3, upright

to divergent, 3.5 4.5 cells long, 2-B) cellswide at base, multiseriate pari 13 cells long, uniseriate parti23 cells

long, cells ovate to elongated polygonal, not constricted at the transversal walls, ¢e¥6 3871 60 um, 1.11 2.5 as

long as wide, cell walls thin, trigones small, cwgiglith round to elliptical papilladBranch underleavesapproximate,
transversely attached, spreading away from the stemi, 0.9 times as wide as the branch, underleaves square to
rectangular, 70 95 um wide, 90 140 um long, 1.1 1.5 as long as wide, divided by 0.8.5 of the leaf length, disc 4
cellswide, 1.5 cells long, 60 95 um wide, 55 80 um long, 0.7 1.1 as long as wide, basal cells elongated polygonal,
217 34 x 40i 61 um, 1.7 2.1 as long as wide, leaf lobes 2, upright,i1255 cdls long, 2 cells wide at base, multiseriate
part 1 cells long, uniseriate part 2 cells long, cells 1R 35 x 17 34 um, 0.9 2.3 as long as wide, cell walls moderately
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thickened, trigones small, cuticle smodttale branchesoriginating ventrallyi intercalar from the main stem, straight,
1.3 mm long, with leaves 0.6 mm widdale bracts imbricate, obliquely attached, ovate to trapezoid, 24830 pum
wide, 420i 480 pm long, 1.5 1.8 as long as wide, divided by 0.9.5 of the leaf length, disc 110220 um wide, 190

T 300 um long, median cells elongated polygonali B® x 24i 86 um,17 3.8 as long as wide, cell walls thin, trigones
small, cuticle with round to elliptical papillae, basal cells elongated polygonal32& 31i 70 um, 1.6 2.3 as long as
wide, cell walls thin, trigones small, cuticle with round to elliptical papillleaf lobes B 4, upright to divergent, 2.6
5.5 cells long, 2 3 cells wide at base, multiseriate pait 2 cells long, uniseriate parti23 cells long, cells 16 26 x
397 49 um, 1.9 2.8 as long as wide, cell walls elongated polygonal, triga@maall, cuticle with round to elliptical
papillae.Underleavesapproximate, transversely attached, appressed to the stem, underleaves square to short rectangular,
8571 90 um wide, 120 180 um long, 1.4 2 as long as wide, divided by 0.3 of the leaf tnglisc 4 cells wide, 1.6
2.5 cells long, 60 85 um wide, 80 120 um long, median cells elongated polygonali 3@ x 371 43 ym, 1.2 1.3 as
long as wide, cell walls thickened, trigones small, cuticle smooth, basal cells elongated polygoB4lx14891 65 um,
1.67 3.6 as long as wide, cell walls thickened, trigones small, cuticle smooth, leaf lobes 2, uprigB@t51cBlls long, 2

T 3 cells wide at base, multiseriate part 1 cells long, uniseriate p&tcells long, cells 17 19 x 22 38 um, 1.3/ 2 as
long as wide, cell walls elongated polygonal, trigones small, cuticle sn®mthality monoicousFemale inflorescence
originating ventrally from the main stem, 0.8 mm long, 0.8 mm wide, densely |e@@exdle bractsspreading, ovate,
4-lobate, margin with several large teeth, 34850 um wide, 520 560 um long, 1.5 1.6 as long as wide, median cells
ovate to elongated polygonal, 182 x 337 73 um, 1.7 2.5 as long as wide, cell walls thin, trigones small,cbeiti
smooth, basal callovate, 19 25 x 28i 35 um, 1.2i 1.8 as long as wide, leaf lobes 4, 2.8.5 cells long, 2 4 cells
wide at base, multiseriate part B cells long, uniseriate parti25 cells long, cells elongated polygonal, cellsi 124 x
3371 50 um, 1.6 2.9 & long as wide, cell walls thickened, trigones small, cuticle smbBethale bracteolerectangular,
margin entire, 200 um wide, 360 um long, 1.8 times as long as wide, median cells elongated polygofalx130i

77 um, 1.3 4.1 as long as wide, ceflalls thickened, trigones small, cuticle smooth, basal cells ovate32% 28i 53
pum, 1.17 2.1 as long as wide, leaf lobes 4, B5.5 cells long, 2 3 cells wide at base, multiseriate pait2 cells long,
uniseriate part 8 4 cells long, cellslengated polygonal, cells 1421 x 28i 42 um, 2i 2.1 as long as wide, cell walls
thickened, trigones small, cuticle with round to elliptical papillae.

Distinguishing characters:

N. sarawakensiss characterised by (1) the large branch leaves measuring more than 400 um in length, (2) the obliquely
inserted stem leaves with falcate lobes, (3) the disc of the branch underleaves that is only up to 2.5 cells high, (4) the
rather distant branch leavegth elongated disc cells and (5) its monoicy.

Similar species:
Thestemunderleaves ofl. sarawakensisar. grandistipulaare much larger, with disc up to 6.5 cells high.

In comparison tdN. sarawakensigar. rajaensis N. sarawakensisxhibits a lack of secondary cell division within the
branch leaf disc and has branch leaf lobes that are only 2 cells wide at the base

Like N. sarawakensjsN. dinagatensiss a rather large plant. The latter, however, has uniseriate branch leaf lobes and
straight stem leaf lobes.

N. larutensisalso has elongated branch leaf disc cells. However, its branch leaves are imbricately attached, and the branch
underleaves are larger and overlap each other.

Distribution:
Malaysia(Borneqg. Only known from the type collection.
Remark:

As these plants do not represent a varieti.ofvallichiang a new name had to be chosen. We omitadbtifoliaand
any name dedicated HERZOG as there are already respective species in the Jetaranea

Neolepidozissarawakensivar. grandistipulaU. SCHWARZ , SCHAF .-VERW. & SHEVOCK var. nov.

Holotype

[Malaysia]: Sarawak, Dulit Ridgeon tree trunk in mss-forest ca. 1230 mleg.P.W.RICHARDS 1974b,19 September
1932 (JEO401704 M. MizutaNl Jul y 197 6 Ligddpziatwallickeianawaf. remotifolia Herz. 1949, =
Lepidozia ophiriaSTEPH. 0 ) . Th e speci men cponmaslyi Neblepidopiafsara®akessigvarc i e s
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grandistipula(1974b) andh fewstems ofNeolepidoziadulitensis(1974a).MizUTANIs remark refers to the septad
stems ofNeolepidozia dulitensithat he mistakenly ewidered to bé&\. ophiria.

Figures
Plate269, Plate270, Plate271, Plate272, Plate273 Plate274, Plate275.

ComparisorPlate4 i N.

Description

Plants brownish, medium sized, up to 2 cm long, stem with leaves up to 0.7 mm wide, leaves notSragihing 1-
pinnate, ofFrullania-type. Branchesup to 6 mm long, often flagelliform at the eriéagelliform branches scattered,

up to 4 mm longRhizoids originating from the dorsal side of underleaf ceBtemin cross section 160 um wide and
135 pm high, cortical cells 13, 2242 x 201 34 pum, cell walls thickened, medullary cells up to 35§ 2% x 131 17

pum, cell walls thickened, trigones enlarged, dorsal cortical cells elongated polygonal to liriedh 24617 86 pum, 1.9

i 3.6 as long as wide, cell walls thickened, trigones small, cutitieoth.Stem leavesdistant, obliquely inserted,
spreading at an angle of 40%60°, leaves square to rectangular, weakly asymmetric, lobes bent down ventrally, 250
330 pum wide, 300 410 um long, 1.1 1.3 as long as wide, divided by 0.4.7 of the leaf length, margimgre, disc 8
cells wide, 2.5 4.5 cells long, 170 220 yum wide, 130 220 um long, 0.7 1.2 as long as wide, median cells ovate to
elongated polygonal, 2228 x 32i 42 um, 1.3i 1.6 as long as wide, cell walls thickened, trigormesall cuticle with
striate papillae, basal cells elongated polygonal, 36 x 48i 60 um, 1.4i 2.2 as long as wide, leaf lobes 4, upright to
divergent, 3.5 4.5 cells long, straight to falcate, 2 cells wide at base, multiseriate p&tcills longuniseriate part 2

1 3 cells long, cells ovate to elongated polygonal, not constricted at the transversal wall8,438i 49 um, 1.5 2.2

as long as wide, cell walls thickened, trigones small, cuticle with ovate papillae, half stem leaf neardsardibbate,
otherwise similar to the stem leav&tem underleavedlistant, transversely attached, upright,il113 times as wide as
the stem, underleaves square, 1600 pm wide, 190 270 um long, 1.1 1.7 as long as wide, divided by 0.D.3 of

the leaf length, disc 8 cells wide, 3.8.5 cells long, 150 180um wide, 1500 220 um long, 0.9 1.5 as long as wide,
median cells elongated polygonal, 228 x 37i 54 um, 1.4i 2.4 as long as wide, cell walls moderately thickened,
trigones small tenlarged, cuticle smooth, basal cells elongated polygonél,222x 447 62 um, 1.7i 2.5 as long as
wide, leaf lobes 0, upright, 1152.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriateipart 1
cells long, cells 13 18 x 187 31 um, 1.3i 2.2 as long as wide, cell walls moderately thickened, trigones small to
enlarged, cuticle smootBranch leavesapproximate, longitudinally inserted, spreading at an angle of 80°, leaves
rectangular to trapezoid, symmetric, fla1,07 320 um wide, 400 440 um long, 1.3 2.1 as long as wide, divided by
0.47 0.5 of the leaf length, margin entire, disc 6 cells widej 315 cells long, 120 200 um wide, 210 260 um long,

1.17 2 as long as wide, median cells elongated polylg@&i 38 x 441 58 um, 1.3i 1.8 as long as wide, cell walls
thickened, trigones small, cuticle with striate papillae, basal cells elongated polygon&83052i 69 um, 1.6/ 2.2

as long as wide, leaf lobes 3, divergent, 4.5.5 cells long, 2 cedl wide at base, multiseriate pari 2 cells long,
uniseriate part 8 4 cells long, cells ovate to elongated polygonal, not constricted at the transversal walls,ic84sX20
391 51 um, 1.5 2.3 as long as wide, cell walls moderately thickenedyieg small, cuticle with ovate papill&ranch
underleavesdistant, transversely attached, upright, 0.8.1 times as wide as the branch, underleaves rectangular to
trapezoid, 80 90 um wide, 120 140 um long, 1.4 1.6 as long as wide, divided by 0.2.3 of the leaf length, disc 4
cells wide, 2.5 cells long, G090 um wide, 80 105 um long, I 1.6 as long as wide, median cells elongated polygonal,
207 26 x 251 42 um, 1.2 1.6 as long as wide, cell walls moderately thickened, trigones smatlecsinooth, basal
cells elongated polygonal, 2230 x 347 44 um, 1.1i 1.8 as long as wide, leaf lobes 2, upright,il&5 cells long, 2
cells wide at base, multiseriate part 1 cells long, uniseriate pa2t dells long, cells 18 18 x 187 33 um,1.37 2 as

long as wide, cell walls moderately thickened, trigones small, cuticle snk@ttale inflorescenceriginating ventrally
from the main stem, 1.1 mm long, 1.2 mm wide, densely led@esrdale bractsspreading, ovate-bbate, margin weakly
toothed, 400 480 um wide, 720 780 um long, 1.6 1.8 as long as wide, median cells elongated polygonal,31x

507 88 um, 1.7 4.2 as long as wide, cell walls moderately thickened, trigones small, @mtiolath, basal cells elongated
polygonal, 20i 26 x 287 42 ym, 1.4i 1.6 as long as wide, leaf lobes 4, B.6.5 cells long, 3 4 cells wide at base,
multiseriate part 2 4 cells long, uniseriate parti14 cells long, cells elongated polygonal to linear, cell$ 28 x 321

68 um, 1.9 3.8 as log as wide, cell walls moderately thickened, trigones small, cuticle sntamttale bracteoleovate

to rectangular, margin entire, 250 um wide, 520 um long, 2.1 times as long as wide, median cells ovate to elongated
polygonal, 24i 31 x 477 76 um, 1.81 2.7 as long as wide, cell walls moderately thickened, trigones small, cuticle
smooth, basal cells elongated polygonalj 18 x 517 68 um, 1.8i 3.6 as long as wide, leaf lobes 4, B.8.5 cells
long, 2 cells wide at base, multiseriate part 2 cells lang, uniseriate part 2 4 cells long, cells elongated polygonal,
cells 167 25 x 42i 50 um, 1.9 3.1 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth.

Distinguishing characters

FraHmia 49 (202) ISSN21994897



96 UWE SCHWARZ, ALFONS SCHAFER-VERWIMP & JAMES R. SHEVOCK

N. sarawakiensigs characterised by (1) rather distant, obliquely inserted stem leaves, (2) the large, square stem
underleaves, (3) trapezoid branch leaves, and (4) the elongated disc cells of the branch leaves that sometimes reach almos
60 pm.

Similar species

There are close similarities with. sarawakensjswhich hassmallerstem underleavesvith adiscthatis onlyup to 2.5
cells high.

There are also similarities thleolepidozia dinagatensiand N. dulitensis These two species have smaller stem
underleaves, a branch leaf disc that is not widened towards the apex and branch leaf lobes that are not biseriate at the
baseN. dinagatensifas furthermore, symmetric stem leaves uiittfalcate lobes and a lower stem leaf disc.

Distribution

Malaysia (Borneg)Philippines (Panay)raiwan

Etymology.

The species is named aftle state of Sarawalithere the species was discovered

Specimes studied

[Malaysia]: Sarawak, Dulit Ridgeon tree trunk in mss-forest ca. 1230 mleg.P.W.RICHARDS 1974c¢,19 September
1932 (JE0401705!,det. TH. HERZOG as Lepidozia wallichianavar. remotifolia). Remark byR. GROLLE: fifaus
Glyzerinpraparat herbarisiert dur@roLLE 1 9 8 The specimen oviously consists of stems taken from 1974b to
create a permanent slide. The plants were herbarisecafpmrmanerdlide byGROLLE.

Philippines: Panay IslandAntique ProvinceMuncipality Culasi, Mt. Madjeas, forest near the Batai@atang slopge
11° 21' 0.18" N122° 9' 10.62" E1400 m on rotten woodleg. UWE SCHWARz, 28 January 2001 (herbariuogwe
SCHWARZ 7713).

Taiwan: Yilan County, Along highway 7 at km road marker 67 at edge of Mingchih Forest Recreation28a8’
45.2" N 121° 28' 33.7" £1140 m Cryptomeriaforest with single hardwoogdat base ofCryptomeria japonican
partly filtered light leg.A. SCHAFER-VERWIMP 39332, withKUEI-YU Y A0, JAMES R. SHEVOCK & GERHARDWINTER,
1 November 2018gherbariumScHAFER-VERWIMP 39332!, duplicates: CAS, FR, TAI#8I asLepidozia wallichiang

Neolepidozia sarawakensiar. rajaensisU. SCHWARZ , SCHAF .-VERW. & SHEVOCK var. nov.

Holotype

[Malaysia]: Fl. borneensidNest Borneo, auf dem Bukit Rajam 1250 mleg.HANS WINKLER 3165 17 December 1924
(JE, det.TH. HERzOG asLepidozia cuneifoli&, rev.M. MizuTANI 1976 ad epidozia wallichiany

Figures:
Plate276, Plate277, Plate278 Plate279, Plate280, Plate281

ComparisorPlate4 i L.

Description:

Plantsbrownish green, medium sized, up to 2 cm long, stem with leaves up to 0.6 mm wide, leaves n@raagiéng
1-pinnate, offrullania-type. Branchesup to 5 mm long, occasionally flagelliform at the eRthgelliform branches
scattered, up to 10 mm longhizoids originating from the dorsal side of underleaf ceitemin cross section 145 pm
wide and 120 pm high, cortical cells 12, 240 x 15i 27 um, cell walls thickened, medullary cells up to 25 ® x

137 20 um, cell walls moderatelfickened, trigones enlarged, dorsal cortical cells elongated polygoriaB28 56i

82 um, 1.6/ 2.5 as long as wide, cell walls moderately thickened, trigones small, cuticle si@tethleavedistant,
obliquely inserted, spreading at an angle of 569°, leaves rectangular, asymmetric, lobes bent down ventrallyi, 270
360 um wide, 340 390 um long, 0.9 1.3 as long as wide, divided by 0.4.6 of the leaf length, margin entire, disc 8

T 9 cells wide, 2.5 5.5 cells long, 180 220 um wide, 150 220 um long, 0.7 1.2 as long as wide, median cells
elongated polygonal, 2532 x 397 52 um, 1.3 2.1 as long as wide, cell walls thin, trigones small, cuticle smooth, basal
cells elongated polygonal, 2939 x 461 65 um, 1.3i 1.8 as long as wideeaf lobes 4, divergent, 3i54.5 cells long,
falcate, 2 {3) cells wide at base, multiseriate pait 2 cells long, uniseriate part 3 cells long, cells elongated polygonal,
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not constricted at the transversal walls; 126 x 33i 58 um, 1.3 3.1 as long as wide, cell walls moderately thickened,
trigones small, cuticle smooth, half stem leaf near branch béseate, otherwise similar to the stem leav@gem
underleavesdistant, transversely attached, spreading away from the stefh1times as wide as the stem, underleaves
square to transversely rectangular, 16065 um wide, 145 170 um long, 0.9 1.1 as long as wide, divided by Q.2
0.4 of the leaf length, dis® cells wide, 2.5 3.5 cells long, 120 165 um wide, 90 120 um long, 0.7 0.9 as long as
wide, median cells isodiametric polygonal,il28 x 23i 35 um, 1i 1.5 as long as wide, cell walls thin, trigones small,
cuticle smooth, basal cells elongated jgolyal, 18/ 26 x 39 50 um, 1.6/ 2.3 as long as wide, leaf lobes 0, upright to
weakly divergent, 1.5 2.5 cells long, 2 cells wide at base, multiseriate péar2icells long, uniseriate partil2 cells
long, cells 18 24 x 237 30 um, 1i 1.4 as lon@s wide, cell walls moderately thickened, trigones small, cuticle smooth.
Branch leavesapproximate, longitudinally inserted, spreading at an angle of 0°, leaves rectangular to trapezoid,
symmetric, flat, 180 240 um wide, 350 460 pum long, 1.7 2 as long as wide, divided by 0.4.5 of the leaf length,
divided by 0.4 on the verat side, margin entire, disci67 cells wide, 3.5 4.5 cells long, 140 200 pm wide, 190 290

pm long, 1.27 1.7 as long as wide, median cells isodiametric to eltedgpolygonal, 26 40 x 38/ 61 um, 1.1i 1.6 as
long as wide, cell walls thin, trigones lacking, cuticle smooth, basal cells elongated polygéna¥, 286 67 pm, 1.5

T 1.8 as long as wide, leaf lobes 3, divergent to uprighti 3.5 cells long21 4 cells wide at base, multiseriate pait 2

3 cells long, uniseriate parti23 cells long, cells elongated polygonal, not constricted at the transversal walls, dells 21
27 x 347 52 ym, 1.6i 2.5 as long as wide, cell walls moderately thickenedpirés small, cuticle smootBranch
underleaveddistant, transversely attached, spreading away from the sietn3 1imes as wide as the branch, underleaves
square to rectangular, 90110 um wide, 120 170 um long, 1.1 1.7 as long as wide, divided by 0.3.4 of the leaf
length, disc 4 6 cellswide, 1.5i 2.5 cells long, 8% 110 um wide, 7G 115 um long, 0.7 1.3 as long as wide, median
cells isodiametric polygonal, 1826 x 191 30 um, 1i 1.2 as long as wide, cell walls moderately thickenegones
small, cuticle smooth, basal cells elongated polygonail, 38 x 301 59 um, 1.4i 2.5 as long as wide, leaf lobe$§ 3,
upright, 2.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriate part 2 cells longi @3Is 281

29 um, 1.11 1.4 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth.

Distinguishing characters:

N. sarawakensisar. rajaensisis characterised by (1) the comparatively narrow branch leaves, which are up to twice as
long as wide and reach a length of more than 400 um, (2) the elongated disc cells of the branch leaves, which have
occasional secondary divisions and are almost 60qumgp, (3) the bases of the branch leaf lobes, which are up to four
cells wide, and (4) the falcate lobes of the stem leaves.

Similar species:

The main difference betwedih sarawakensisar. rajaensisandN. sarawakensis that the former has a broad branch
leaf disc base up to four cells wide, whereas the latter has a base up to two cells wide. It has less falcate stem leaf lobes
and more divergent branch leaf lobes. Furthermore, it has smaller and more numerousyroatisliar

N. larutensis a species with long, narrow branch leavesslarger branch underleaves that overlap each phranch
leaves which are imbricatelyrranged, and a stronger papillose cuticle.

Some forms ofN. papulosamight resembléN. sarawakensigar. rajaensis However, they have branch leaf lobes that
are rarely more than two cells wide, and stem leaves with straight instead of falcate lobes. They also have a stronger
papillose cuticle.

Distribution:
Malaysia (Bornea)Only known from the type collection.

Specimen studied:

[Malaysia]: W - Borneo, auf dem Bukit Rajam 1250 m leg. HANS WINKLER 31653 1924 (JE!, detTH. HERZOG as
Lepidozia cuneifolip Separate specimen witlemanent slide ofVINKLER 3165arerenamed t&VINKLER 3165a.

Etymology:
The species is named after Bgkit Raja where the species was discovered.

Neolepidozia schaefeverwimpii U. SCHWARZ & SHEVOCK spec. nov.
Holotype:
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Taiwan: County Taipei New Taipei City, Manyueyuan National Forest Recreation area, mixed hardwood coniferous
forest 24° 49' 24" N 121° 26' 54" E£525 m,at base of coniferous tree along "sglfided trail" in filtered light, leg.
A. SCHAFER-VERWIMP TP-35 (37449),with YU-CHWEN HSU & GERHARD WINTER, 11. Oktober 2016 (herbarium
SCHAFER-VERWIMP 37449! duplicate: TAIM.

Figures:
Plate282, Plate283 Plate284, Plate285, Plate286(from SCHAFER-VERWIMP 37449)

Plate287, Plate288 Plate289 Plate290, Plate291, Plate292 (from Touw No. 10868).
ComparisorPlate31 M, ComparisorPlate57 E.

The drawings oHATTORI & MIzUTANI (1958, Fig I, 17 15) very likely depictN. schaefewerwimpii Studies of the
respective material is required to prove its identity.

Description:

Plants pale yellowish green, small, up to 1 cm long, stem with leaves up to 0.7 mm wide, leaves noBiragibing
1-pinnate, ofFrullania-type.Branchesup to 3 mm long, not flagelliform at the erfeélagelliform branches sparse, up

to 2 mm longRhizoids originating from the dorsal side of underleaf cei'emin cross section 175 pm wide and 110
pum high, cortical cells 12, 2440 x 161 33 um, cell walls moderately thickened, medullary cells up to 35,18 x 10

1 18 um, cell walls moderately thiened, trigones small, dorsal cortical cells isodiametric to elongated polygorial, 34
41 x 341 59 um, 0.9 1.7 as long as wide, cell walls moderately thickened, trigones small, cuticle sit@othleaves
approximate, longitudinally inserted, spreading at an angle of 80°, leaves square to trapezoid, weakly asymmetric,
flat, 23071 320 um wide, 240 330 pum long, I 1.3 as long as wide, divided by 0.9.5 of the leaf length, margin entire,
disc 8 cdls wide, 2.51 4.5 cells long, 190 270 um wide 1207 190 um long, 0.5 1 as long as wide, median cells
isodiametric polygonal, 3040 x 297 44 um, 0.9 1.2 as long as wide, cell walls thin, trigones lacking, cuticle smooth,
basal cells elongated polygonal,i284 x 39i 56 um, 1.2" 1.9 as longs wide, leaf lobes 4, upright to weakly divergent,
2.57 4.5 cells long, straight, 2 4 cells wide at base, multiseriate pait 2 cells long, uniseriate parti23 cells long,
cells rectangular to elongated polygonal, not constricted at the transwvalisal0i 26 x 30i 42 um, 1.3/ 1.6 as long

as wide, cell walls thin, trigones lacking, cuticle smooth, half stem leaf near branchloasée2 otherwise similar to
the stem leaves$tem underleavedglistant, transversely attached, spreading away from the steinlB3imes as wide

as the stem, underleaves transversely rectangular to trapezoid,1865um wide, 125 140 um long, 0.8 as long as
wide, divided by 0.4 0.5 of the leaf length, dist cells wide, 1.5 2.5 cells long, 110 150 um wide, 651 90 um long,
0.57 0.8 as long as wide, median cells square to isodiametric polygoriaB5l8 197 27 um, 0.9 1.3 as long as wide,
cell walls thin, trigones lacking, cuticle smooth, basal cells elongated polygoriaQ8 27i 36 um, 1.4 1.9 as long

as wide, leaf lobes 4, upright to weakly divergent,i2%5 cells long, 2 cells wide at base, multiseriate part 1 cells long,
uniseriate part 2 cells long, cells 149 x 251 28 um, 1.4i 1.9 as long as wide, cell walls thin, trigones lagkicuticle
smooth.Branch leavesimbricate, longitudinally inserted, spreading at an angle ofi 380°, leaves ovate, symmetric,
flat, 1801 200 um wide, 255 310 um long, 1.3 1.6 as long as wide, divided by 0.3 of the leaf length, margin entire,
disc 67 9 cells wide, 3.5 6.5 cels long, 110" 200 um wide, 170 220 pum long, 0.9 2 as long as wide, median cells
isodiametric polygonal, 2i7 36 x 38i 45 um, 1.1i 1.5 as long as wide, cell walls thin, trigones lacking, cuticle smooth,
basal cells elogated polygonal, 2B 43 x 38i 53 um, 0.9 2 as long as wide, leaf lobes 3, upright to weakly divergent,
2571 3.5 cells long, 2 4 cells wide at base, multiseriate part 2 cells long, uniseriate partil3 cells long, cells
isodiametric to elongateablygonal, not constricted at the transversal walls, cells 24 x 28i 40 um, 1i 1.6 as long

as wide, cell walls thin, trigones lacking, cuticle smo@®hanch underleavesapproximate, transversely attached,
spreading away from the stem, 1.1.2 times as wide as the branch, underleaves square to trapezbitl] 85 m wide,

807 120 um long, 0.8 1.3 as long as wide, divided by 0.4.5 of the leaf length, disc 4 cells wide, 1.5 cells long, 60
100 pm wide, 50 70 um long, 0.6 1 as long as widébasal cells elongated polygonal,i226 x 25i 37 ym, 1.1i 1.7

as long as wide, leaf lobes 3, upright to weakly divergent, 2.5 cells long, 2 cells wide at base, multiseriate part 1 cells
long, uniseriate part 2 cells long, cellsil23 x 25i 33 um, 117 1.9 as long as wide, cell walls moderately thickened,
trigones lacking, cuticle smooth.

Distinquishing characters:

N. schaefewerwimpiiis characterised by (1) symmetric, ovate branch leaves, (2) the mostly short, isodiametric cells, (3)
the branch leaf lobes that are often more than 2 cells wide at the base, and (4) the frequently occurring secondary cell
divisions of the branch leaf disresulting in an overall width of up to 9 cells.

FraHmia 49 (202) ISSN21994897



On AsianNeolepidozia 99

Although most branch leaves bf. schaefewerwimpii are symmetrical, some weakly asymmetric leaves are usually
present. If they are produced in greater quantities, they alter the appearance of the plants.

Similar species:

Similar branch leaves can be foundNinlungaensisHowever, this species has obliquely inserted leaves, frequent ventral
intercalary branches that develop into new stems, and longer branch leaf lobes.

There is also some resemblanc@ltapulosavar.sakurai This form, however, has longer branch leaf lobes and usually
no secondary cell divisions.

Plants have often been identifiedNswallichiang which has much longer cells of the branch leaf disc.
Distribution:
Japan (Okinawa Island), Taiwan, Thailand.

Specimens studied:

Japan: Ryukyu IslandsOkinawa IslandOkinawaken Kunigamigun, Kunigamison, Mt. lyy 400 m on moist rotten
log by stream in evergreen brobxived forestleg. T. YAMAGUCHI, 22 June 1992Bryophytes of Asia 93. Fasc. 4
(1997), (JE!, detT. YAMAGUCHI as Lepidozia wallichiang Distributed by Herbarium of Hiroshima University
(HIRO).

Japan: Ryukyu, Okinawa Island, SE area of Mt. Tamachiji (Okindsga, Kunigamigun, Higashison), 26.66317N,
128.1747 E, 230 m alt., on trunk of tree fern, led. YAMAGUCHI, K. NISHIHATA & T. IKEMATSU in hb. T.
Y AMAGUCHI 40655 (HerbSCHAFER-VERWIMP, det.T. YAMAGUCHI asNeolepidozia planifolia Bryophytes of Asia
773, Fasc. 31, ed. by, YAMAGUCHI. Distributed by the Herbarium of Hiroshima University (HIRO).

Taiwan: Nantou CountyChitou [Xitou], 1200 m on trunk base dEryptomeria japonicaleg.KOHSAKU Y AMADA 1404Q
26- 28 July 1979 (JE! ex hi. YAMADA, det.K. YAMADA 1980 ad_epidozia wallichiana

Thailand: Udawn, sandstone massive Phu (Mt.) Krading. For e:
E, 1200 m, on rocks in streambed, ldgTouw No. 10868, 14 January 196Rijksherbarium Leiderl,.4601353!).

Etymology:

The species is named after the German bryolofjisSCHAFER-VERWIMP, who contributed tremendously to the
bryological research of East and South East Asia.

Remark:

N. schaefewerwimpiiseems to have a northern distribution. So far, it has not been found in the tropical regions of South
East Asia. It is also very likely that specimend\bfwallichianareported from Japan actually belongNoschaefer
verwimpit

ENGEL & MERRILL (2004) assigned certaMeolepidozianaterial from Japan and TaiwanTelaranea planifoliabased
on its lectotypeRAURIE 654, G) from Japan. As the scanned image of the typemflozia planifolian G (G00069689)
also shows bilobate branch leaves that correspor@egeHANI (1985) Icones no. 5259 and his initial description in
STEPHANI (1906:1909)we do not considdr. planifoliato be conspecific wittN. schaefewerwimpii Since the type of
L. planifoliawas not available for loan, this topic has to be clarified at a later point of time.

Neolepidozia schustet). SCHWARZ , SCHAF.-VERW. & SHEVOCK Spec. nov.

Holotype

Papua New Guinea New GuineaWau District summit of Mt. Kaindj SSW of Wau wet, mossy forestieg. R.M.
SCHUSTER67-6268 26-27 May 1967 (JE det.M. MizuTANI 1976 ad epidozia mamillosa

Figures
Plate293 Plate294 Plate295 Plate296, Plate297, Plate298, Plate299.

ComparisorPlateli C.
Description
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Plants yellowish green, small, up to 1.5 cm long, stem with leaves up to 0.8 mm wide, leaves Begilching 1-
pinnate, ofFrullania-type.Branchesup to 3 mm long, not flagelliform at the erfelagelliform branches scattered, up

to 6 mm longRhizoids originating from the dorsal side of underleaf ceisemin cross section 150 um wide and 115
um high, cortical cells 12, 2i7 40 x 13i 26 um, cell walls moderately thickened, medullary cells up to 45,24 x 12

T 21 um, cell walls moderately thickened, trigones small, dorsal cortical cells rectangudegated polygonal, 2231

x 667 84 um, 2.1i 3.8 as long as wide, cell walls moderateligilened, trigones lacking, cuticle smooBtem leaves
approximate, longitudinally to obliquely inserted, spreading at an angle of8®>, leaves square to weakly trapezoid,
asymmetric, flat, 290 390 um wide, 310 430 um long, I 1.4 as long as wide, divided by 0.4.5 of the leaf length,
margin entie, disc 8 cells wide, 364.5 cells long, 150 250 um wide, 150 240 um long, 0.7 1.2 as long as wide,
median cells isodiametric to elongated polygonali 3B x 387 46 um, 11 1.6 as long as ide, cell walls moderately
thickened, trigones small, cuticle with striate papillae, basal cells elongated polygoh&82846i 61 um, 1.4i 1.7

as long as wide, leaf lobes 4, upright to weakly divergenf] .5 cells long, straight to weakly fatea 2 cells wide at
base, multiseriate parti13 cells long, uniseriate parti24 cells long, cells ovate, constricted at the transversal walls, 21
T 37 x 301 50 um, 1.1i 1.6 as long as wide, cell walls moderately thickened, trigones small, cutibleowitd to ovate
papillae, half stem leaf near branch basleliate, otherwise similar to the stem leav8tem underleavesdistant,
transversely attached, spreading away from the steni, 1.8 times as wide as the stem, underleaves transversely
rectangular to trapezoid, 130180 um wide, 140 180 um long, 0.9 1.2 as long as wide, divided by 0.D.5 of the

leaf lengthdisc 61 8 cells wide, 2.5 3.5 cells long, 9% 160 um wide, 80 140 um long, 0.6 1.3 as long as wide,
median cells elongatedlygonal, 19 27 x 24i 43 um, 1i 1.8 as long as wide, cell walls moderately thickened, trigones
small, cuticle with striate papillae, basal cells elongated polygonal 286x 351 60 um, 1.3i 2.7 as long as wide, leaf
lobes 3i 4, upright, 1.5 celltong, 2 cells wide at base, multiseriate part 1 cells long, uniseriate part 1 cells long, cells 15
122 x 271 42 ym, 1.8 2 as long as wide, cell walls moderately thickened, trigones small, cuticle with ovate papillae.
Branch leavesimbricate, longitudially inserted, spreading at an angle of b&0°, leaves rectangular, symmetric, flat,
1907 210 um wide, 290 340 um long, 1.5 1.7 as long as wide, divided by 0.8.5 of the leaf length, divided by 0.3

1 0.4 on the ventral side, margin entire, discells wide, 3.5 4.5 cells long, 11% 175 um wide, 145 210 um long,

0.97 1.7 as long as wide, median cells isodiametric to elongated polygoriaB&& 35i 40 um, 1.1i 1.3 as long as
wide, cell walls moderately thickened, trigones small, cutiéth striate papillae, basal cells elongated polygonal, 25
32 x 431 52 um, 1.3/ 1.9 as long as wide, leaf lobes 3, upright ot weakly divergent, 8.5 cells long, 2 3 (-4) cells
wide at base, multiseriate pari B cells long, uniseriate parti24 cells long, cells rectangular to elongated polygonal,
not constricted at the transversal walls, cellsi 28 x 287 36 um, 1.2i 1.3 as long as wide, cell walls moderately
thickened, trigones small, cuticle with ovate papilBeanch underleavesappioximate, transversely attached, upright,
1.17 1.2 times as wide as the branch, underleaves rectangular to trapezol®®80m wide, 120 165 um long, 1.1

1.6 as long as wide, divided by 0.3.4 of the leaf length, disci46 cells wide, 1.5 2.5cells long, 55 125 um wide,

707 115 pm long, 0.8 1.5 as long as wide, median cells square to elongated polygoria®2 28i 34 um, 1i 1.4

as long as wide, cell walls thickened, trigones small, cuticle almost smooth, basal cells elongatedlp@§iga@s x 32

T 51 um, 1.3 2.2 as long as wide, leaf lobe$ 3, upright, 1.5 2.5 cells long, 2 cells wide at base, multiseriate part 1
cells long, uniseriate partil2 cells long, cells 21 27 x 287 39 um, 1.2i 1.9 as long as wide, cell walilsoderately
thickened, trigones small, cuticle almost smoBt#rianth originating ventrally from the main stem, 3.1 mm long, weakly
narrowed towards the mouth, mditiplicate in the upper third?erianth mouth crenulate to short ciliate, mouth cells
linear, 107 13 x 461 60 um, 3.5 5.9 as long as wide, cell walls moderately thickened, trigones small, cuticle with striate
papillae, median cells rectangular to elongated polygonai, 28 x 641 130 um, 2i 5 as long as wide, cell walls
moderately thickeed, trigones small, cuticle smooffemale bractsovate, margin with a few teeth, 750 um wide, 1100
pum long, 1.5 as long as wide, median cells elongated polygonal to lindga8726 47i 97 um, 1.6" 3.7 as long as wide,
cell walls moderately thickenettjgones small, cuticle with striate papillae, basal cells elongated polygorial8

5871 84 um, 1.7i 2.3 as long as wide, 5i56.5 cells long, 5 6 cells wide at base, multiseriate paiit 8 cells long,
uniseriate part 2 3 cells long, cells elogated polygonal, cells 1521 x 30i 67 um, 2i 4.2 as long as wide, cell walls
moderately thickened, trigones small, cuticle with round to ovate papillae.

Distinguishing characters:

N. schusteris characterised by (1) the fragile leav@y,the small, hardly overlapping branch underleaves, (3) the rather
regular cell pattern of the branch leaf disc, (4) the constricted transversal cell walls of the legb)oes)ch leaves
that are divided by 1/8 1/2 of their leaf lengthand @) the crenulate to short ciliate perianth mouth.

Similar species:

N. arauluensisias much larger branch underleaves, fewer medullary cells within the stem and branch leaves that are more
trapezoidal in shape than the rectangular ones fouNd $chusteri
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There are also similarities 4. streimannii which has branch leaves divided by up to % of their leaf length and
occasionally has a blunt tooth at the base of the branch leaf lobes. Furthermore, the stem and branch leaves are somehow
flexuous and the branch leaf disc is often only 2.5 cells high.

Even though the type specimen was identifietl.anamillosa it is already thénabitatcollection site that distinguish the
two speciesN. mamillosais a lowland plant growing in mangrove forests, whedaschusterorigins from tropical
mountain rain forest. Besides the collection $ite mamillosadiffers in the somehow irregulateaf, the bulging
hyalodermis cells of the steonoss sectionand the mamillose perianth cells.

Distribution
Papua New Guinedgw Guinej.

Etymology.

The species is named after legendaryGermanAmerican bryologisR.M. SCHUSTER (19217 2012) the collector of
this species.

Specimen studied:

Papua New Guinea New GuineaMorobe ProvinceSpreader Dividgl2 km NW of Aseki7° 16' S 146° 6' E 2000 m
Nothofagus Podocarpaceae dominated rigdge shaded, moist forest fladeg.H. STREIMANN & E. TAMBA 12005,
21 January 198WUE!, det.R. GROLLE 1982 ad epidozia wallichianaduplicates: CANB, LAE).

NeolepidozisshevockiiU. SCHWARZ & SCHAF.-VERW. Spec. nov.

Holotype

Philippines: Mindanao IslangProvinceDavao del SyrAlong Santa Cruz Trail to Mt. Apo at Rock@&mp 6° 58' 33.7"
N, 125° 17' 39.5" E1890 m mixed hardwood forest witBphaeropterigree fernson volcanic rock wall in filtered
light, leg. AMES R. SHEVOCK 6020Q with LESLEY C. LUBOS, AIMANUELZON Y ORONG& ROMEO PATANO, 4 August
2022 (herbariumScHAFER-VERWIMP!, duplicates: BRIT, BUKH, CAS, CMUH, MO, PNH.

Figures
Plate300, Plate301, Plate302 Plate303, Plate304, Plate305, Plate306.

ComparisorPlate2 1 M, ComparisorPlate4i G.

Description

Plants yellowish green, small, up to 1 cm long, stem with leaves up to 0.6 mm wide, leaves not Biagitding 1-
pinnate, ofFrullania-type. Branchesup to 2 mm long, occasionally flagelliform at the eRthgelliform branches
scattered, up to 5 mm lonRhizoids originating from the dorsal side of underleaf ceitemin cross section 105 um

wide and 90 um high, cortical cells 12,126 x 13i 22 um, cell walls moderately thickened, medullary cells up to 25,
971 17 x 97 16 um, cell walls thin to moderately thickened, trigones small, dorsal cortical cells isodiatmetiongated
polygonal, 24i 30 x 357 68 pum, 1.3i 2.5 as long as wide, cell walmoderately thickened, trigones small, cuticle
smooth.Stem leavesapproximate, longitudinally to obliquely inserted, spreading at an angle of 50, leaves
rectangular to weakly trapezoid, symmetric to weakly asymmetric, lobes bent down ventrail23®Qm wide, 26%

300 um long, 1.2 1.5 as long as wide, died by 0.4 0.5 of the leaf length, margin entire, disc 8 cells wide 3%

cells long, 140 190 pum wide, 125 160 um long, 0.7 1.1 as long as wide, median cells elongated polylg@ia 26

x 307 36 um, 1.2i 1.7 as long as wide, cell walls moderately thickened, trigones small, cuticle with striate papillae,
basal cells elongated polygonal,i196 x 30i 43 um, 1.4 2.2 as long as wide, leaf lobes 4, upright to weakly divergent,
4.57 6.5 cells long, straight to weakly falcatej, 3 cells wide at base, multiseriate pait 2 cells long, uniseriate part 2

T 3 cells long, cells elongated polygonal, not constricted at the transversal wallg0 26271 46 um, 1.6/ 2.9 as long

as wide, cell walls moderately thickened, trigones small, cuticle with round to ovate papillae, half stem leaf near branch
base 2obate, otherwise similar to the stem lea®&sm underleavedistant, transversely attached, spreading away from
the stem, 1.2 1.4 times as wide as the stem, underleaves square to transversely rectangila7ZQLaén wide, 155

190 um long, I 1.5 as long as wide, divided by 0.9.5 of the leaf length, dis®i 10 cells wide, 2.5 3.5 cells long,

10571 145 pm wide, 85 120 um long, 0.6 1.1 as long as wide, median cells elongated polygonal, 217 x 24i 38

pm, 1.37 2.2 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth, basal cells elongated
polygonal, 16i 20 x 321 41 pm, 1.97 2.1 & long as wide, leaf lobes 4§, upright to hooked, 2.6 3.5 cells long, 2

cells wide at base, multiseriate part 1 cells long, uniseriate paBt &lls long, cells 12 15 x 227 36 pm, 1.5/ 3 as
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long as wide, cell walls moderately thickened, trigones small, cuticle smg@thch leavesimbricate, longitudinally
inserted, spreading at an angle of #%5°, leaves rectangular to trapezoid, symmetric to weakly asymmetric, flat, 150
210 pm wide, 265 335 um long, 1.4 2.1 as long as wide, divided by 0.4.5 of the leaf length, margemtire, disc 6

T 8 cells wide, 3.5 6.5 cells long, 100 155 um wide, 13% 185 um long, I 1.9 as long as wide, median cells elongated
polygonal, 221 31 x 301 41 um, 1i 1.7 as long as wide, cell walls moderately thickened, trigones small, cuticle with
striate papillae, basal cells elongated polygonal, 26 x 31i 52 uym, 1.2 2.4 as long as wide, leaf lobes 3, upright to
weakly falcate, 4.5 6.5 cells lom, 27 4 cells wide at base, multiseriate pait 8 cells long, uniseriate parti23 cells

long, cells elongated polygonal, not constricted at the transversal walls, cel&212 30i 41 um, 1.5 2.5 as long as
wide, cell walls moderately thickenetkigones small, cuticle with ovate papillaBranch underleaves distant,
transversely attached, uprightj 11.3 times as wide as the branch, underleaves rectangular to trapezpitil@®%m
wide, 1001 140 um long, O as long as wide, divided by 0.@.5 of the leaf length, disci46 cells wide, 1.5 2.5 cells

long, 507 90 um wide, 55 70 um long, 0.6 1.4 as long as wide, median cells square to elongated polygorna?QL7

x 207 26 pm, 1.1i 1.4 as long as wide, cell walls moderately thickenedptrés small, cuticle smooth, basal cells
elongated polygonal, 1419 x 27i 30 pum, 1.5 2.1 as long as wide, leaf lobe$ 3, upright to weakly divergent, 1i5

3.5 cells long, 2 cells wide at base, multiseriate par2 Tells long, uniseriate partil3 cells long, cells 12 17 x 18i

31 um, 1.17 2.5 as long as wide, cell walls moderately thickened, trigones small, cuticle srivta¢hbranches
originating ventrallyi intercalar from the main stem, straight to weakly falcate, up to 0.6 mm londeasds up to 0.25

mm wide.Male bracts imbricate, transversely attached, ovate to squarej 118D pum wide, 120 150 pum long, 0.9

1 as long as wide, divided by Q.4.5 of the leaf length, disc 90135 um wide, 75 80 um long, median cells elongated
polygonal, 121 17 x 217 25 um, 1.2i 2 as long as wide, cell walls thin, trigones lacking, cuticle smooth, basal cells
elongated polygonal, cell walls thin, trigones lacking, cuticle smooth, leaf lobes 2, divergent, 3.5 celld ldncgl3

wide atbase, multiseriate partil2 cells long, uniseriate parti23 cells long, cell walls thin, trigones lacking, cuticle
smooth.Underleavesapproximate, transversely attached, appressed to the stem, underleaves rectangular to lanceolate,
80 um wide, 130 um long, 1.6 as long as wide, divided by 0.6 of the leaf length, disc 4 cells wide, 2.5 cellsil@ty, 55
pum wide, 55 pm long, median cellsodiametric polygonal, 18 19 x 20i 22 ym, 1.1i 1.2 as long as wide, cell walls
thin, trigones lacking, cuticler®oth, basal cells elongated polygonalj Z2 x 23i 30 um, 1i 1.5 as long as wide, cell
walls moderately thickened, trigones small, cuticle smooth, leaf lobex Bpright to divergent, 2.6 3.5 cells long, 3
cells wide at base, multiseriate partells long, uniseriate partil2 cells long, cells 18 19 x 20i 22 um, 1.17 1.2 as

long as wide, cell walls moderately thickened, trigones small, cuticle smooth.

Distinguishing characters:

N. shevockiis characterised by (1) the rather symmetrical branch leaves that are sometimes divided up to half their length,
(2) the slightly elongated cells in the branch leaf disc, (3) the sometimes rather large branch underleaves that almost
overlap each other, arfd) a mixture of leaves with very symmetrical branch leaves that havediwwide lobes at the

base, and leaves with lobes that are often up to four cells wide. In extreme cases, the margin of the branch leaf bulges
outwards near the basétbe lobe.

Similar species:

In particular symmetric branch leavedth two-cell-wide lobe basesf N. shevockiiook very similar to thoseof N.
papulosaHowever, careful examination always reveals branch leaves with expanded lobe bases.

N. novoguineensisometimes has a leaf shape similar to thdl.adhevockiiHowever, the former has very thivalled
cells and smaller branch underleaves with a disc that is usually 1.5 cells high.

Compared tdN. lembangensjdN. shevockihas a higher branch leaf disc, thicker cell walls and lacks the blunt teeth that
are occasionally developed near the lobe base of leaves and underleaves.

Like N. shevockjiN. sarawakensisar. rajaensishas branch leaf lobe bases that are wider than two cells. Howewer, th
latter species has larger branch leaves, which can be up to 400 um long. Its disc cells are thinner and elongated, and its
lobe bases do not bulge outwards.

Distribution
Indonesia (Sulawesi, Sumatra), Malaysia (Malay Pening@hdlippines Leyte,Mindanao) Thailand

Etymology.

The species is named afflamMes R. SHEVOCK (San Francisco, USA) an American bryologist who was the senior collector
of this species anid an active researcher of the bryophyte flora of the Philippines.
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Specimes studied

Indonesia Sulawesj Sulawesi Tengah, Regenwald oberhalb des Sungai Salo Pebatua im Lore Lindu Nationalpark bei

Toro, alt. ca. 1.130 m, WGS84 1°'2Z8" S, 120° 0131" O, mit u.a.Acanthorrhynchium papillaturfHARV.) M.
FLEISCH. undBazzanissp., leg.S.ABRAHAMCZYK, 13 Mérz 2007JET Bryo 7824).

Indonesia Sumatra North SumatraHochland von Brastagi, StudeAtfstieg von Semangat Gunung zum Gunung

Sibayak 1500 m dichte Bambud/egetation mit einzelnen Baumen, auf Fels haftded. SCHAFER-VERWIMP &
VERWIMP, 17 May 2005 (herbariurBCHAFERVERWIMP 24857).

Malaysia: StatePahangCameron Highlands, Tanah Rata, Parklandschaft im Siedlungshdreithm auf Rohhumus
an Waldrandleg. SCHAFER-VERWIMP & VERWIMP, 21 May 1997 herbariumSCHAFER-VERWIMP 18687).

Malaysia: StatePahangCameron Highlands, Tanah Rata, Sekundarwald im Ortsbel&th m an morschen Stamm
leg. SCHAFER-VERWIMP & VERWIMP 1869Q 21. May 1997 (herbariurBCHAFER-VERWIMP 18690a!).The specimen
consists of 2 specieBleolepidozia papulos@8690b) andN. shevocki(18690a).

Philippines: Leytelsland Leyte Province Area around Lake Kasudsuran, Orrity, Barangay Libertyl11° 1' 32.33"
N, 124° 44' 55.86" E720 m auf morschem Holdeg.FELIX SCHUMM & UWE SCHWARZ, 23 August 2000 (herbarium
UWE SCHWARZ 64534).

Philippines: Leytelsland Leyte Province Area around Lake Kasudsuran, Orroity, Barangay Libertyl1° 1' 32.33"
N, 124° 44' 55.86" E720 m auf morschem Holdeg.FELIX SCHUMM & UWE SCHWARZ, 23 August 2000 (herbarium
UWE SCHWARZ 64530).

Philippines: Mindanaolsland BukidnonProvince Cinchona Forest Reserve, southeastern section of Kitanglad Range,
Kaatuan Barangay, Lantapan municipality, along concrete road just below the reserve headquarters of Asean Heritage
Park 8° 3'30.06" N125° 0' 18.69" E1230 m Mixed evergreen hardwood tropical rain forest with planted palms

on Pinius trunk in filtered lightleg. JAMES R. SHEVOCK 62014, with AIMANUELZON P.YORONG 14 July 2023
(herbariumScHAFER-VERWIMP!, duplicaes BRIT, CAS, CMUH, MO).

Philippines: Mindanaolsland BukidnonProvince Mandupao Trail to Lusong Peak from Dahilaya Park & Resort
8° 11' 33.6" N 124° 51' 40.4" E1410 m Mixed lower disturbed hardwood tropical rain forest with tree feons
hardwood trunc in sun to filtered ligheg. JAMES R. SHEVOCK 63443, withLESLEY C. LUBOS& AIMANUELZON P.
YORONG 5 June 2024herbariumSCHAFER-VERWIMP!, duplicates: BRIT, CAS, CMUH, MO).

Philippines: Mindanaolsland Misamis OrientaProvince Mt. Balatukan Municipality Gingoog City Sitio San Isidro,
Barangay Lunotan, on unimproved trail below Scout Camp, 25 km from Gingoq3Titg' 46.4" N 125° 0' 22.7"
E, 1350 m mixed evergreen hardwood tropical rain foresthardwood snag in filtered ligheg.JAMES R. SHEVOCK
60854 with LESLEY C. LUBOS & GIO V. BALANSAG, 21 January 2023with a few strands oEoopsis liukiuensis
(herbariumScHAFER-VERWIMP!, duplicates: BRIT, BUKH, CAS, CMUH, E, F, MO, PTBG

Thailand: Udawn, sandstone massive Phu (Mt.) Krading,
N, 101A 456 E, 11B.0oumNo.He37,15Jenearytl®6Rifkskesbariur lesigen,.4601351!,
det.N. KITAGAWA asLepidozia papulosg

Neolepidoziasolomonensis). SCHWARZ , SCHAF.-VERW. & SHEVOCK Spec. nov.

Holotype

Solomon Islands Santa YsabeP80 m on tree basedeg. BRAITHWAITE 4567,1965 (JE!- holotype det. R. GROLLE
1973 ad epidozia cuneifoliaconf.M. MizuTANI 1976 ad epidozia cuneifoliaduplicate. in Hb. Eger).

Figures
Plate307, Plate308, Plate309, Plate310, Plate311, Plate312
ComparisorPlate371 F.

Description

Plants yellowish brown, large, up to 4 cm long, stem with leaves up to 0.9 mm wide, leaves not Bemilghing 1-
pinnate, ofFrullania-type.Branchesup to 5 mm long, not flagelliform at the erfelagelliform branchessparse, up to
15 mm long Rhizoids not seenStemin cross section 230 pum wide and 200 pum high, cortical cells 1B8,58x 18i
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31 pm, cell walls thickened, medullary cells up to 707128 x 87 19 um, cell walls moderately thickened, trigones
moderately enlarged, dorsal cortical cells square to elongated polygond74634i 56 um, 0.6 1.2 as long as wide,
cell walls thikened, trigones small, cuticle smooBtem leavesapproximate, obliquely inserted, spreading at an angle
of 50°1 70°, leaves square to weakly trapezoid, symmetric to weakly asymmetric, flat,48um wide, 420 440

um long, 0.91 1.1 as long as widaivided by 0.4 0.6 of the leaf length, margin entire, dis¢ 8 cells wide, 2.5 4.5

cells long, 210 300 um wide, 180 260 um long, 0.6 1.1 as long as wide, median cells hexagonal to elongated
polygonal, 271 36 x 307 48 um, 0.8/ 1.5 as long awide, cell walls thickened, trigones enlarged, cuticle with striate
papillae, basal cells elongated polygonali 35 x 38 53 um, 1.2 1.7 as long as wide, leaf lobes 4, upright to divergent,
4.57 5.5 cells long, straight to weakly falcatej, 3 cdls wide at base, multiseriate part 2 cells long, uniseriate pait 3
cells long, cells rectangular to elongated polygonal, not constricted at the transversal Wall§,280i 52 um, 1.7

2.5 as long as wide, cell walls thickened, trigones enlamgitle with round to ovate papillae, half stem leaf near branch
base 2obate, otherwise similar to the stem leav&®m underleavedlistant, transversely attached, recurved,i01%
times as wide as the stem, underleaves transversely rectangQiaB2Bum wide, 200 240 pum long, 0.6 0.9 as long

as wide, divided by 0.2 0.4 of the leaf length, disc 8 cells wide, 2.8.5 cells long, 220 290 um wide, 130 170 pm
long, 0.51 0.8 as long as wide, median cells round to elongated ovaie328 351 47 um, 1.2 1.4 as long as wide,
cell walls thickened, trigones enlarged, cuticle almost smooth, basal cells elongated ovéB,2247 60 um, 1.7

2.1 as long as wide, leaf lobes 4, upright to weakly divergent, 2.5 cells long, 2 celkst Wwake, multiseriate part 1 cells
long, uniseriate part 2 cells long, cells225 x 327 42 um, 1.51 1.9 as long as wide, cell walls thickened, trigones
enlarged, cuticle almost smoo®ranch leavesapproximate to imbricate, longitudinally inserted, spreading at an angle
of 60°71 80°, leaves trapezoid, asymmetric, flat, 32420 um wide, 480 600 um long, 1.4 1.6 as long as wide, divided

by 0.41 0.6 of the leaf length, divided by 0.40.5 on tle ventral side, margin entire, dis¢ 8 cells wide4.57 7.5 cells
long, 1401 260 um wide, 200 330 um long, 0.8 2.3 as long as wide, median cells elongated polygonal, partially with
secondary Wisions, 31i 40 x 35 57 um, 1.11 1.5 as long as wide, cell walls moderately thickened, trigones small,
cuticle with striate papillae, basal cells elongated polygonal, 24 x 52i 65 um, 1.3i 2.2 as long as wide, leaf lobes

3, upright, divergent taveakly falcate, 4.5 6.5 cells long, 2 4 cells wide at base, multiseriate paiit 2 cells long,
uniserate part 2 4 cells long, cells rectangular to elongated polygonal, not constricted at the transversal walls, cells 19
1 30 x 381 53 um, 1.7 2.4 as long as wide, cell walls moderately thickened, trigones small, cuticle with ovate papillae.
Branch underleavesimbricate, overlapping 0.#4 0.5 of the underleaf length, transversely attached, upright, 2.8
times as wide as the branch, underleaves ovate to trapezoid 250Qum wide, 230 310 um long, 1.1 1.6 as long as
wide, divided by 0.4 0.6 ofthe leaf length, disc # 6 cells wide, 1.5 3.5 cells long, 90 230 um wide, 110 140 um
long, 0.5i 1.4 as long as wide, median cells rectangular to elongated polygofad530 34i 46 um, 1.1i 1.4 as long

as wide, cell walls moderately thickenedgones small, cuticle smooth, basal cells elongated polygonal325< 40i

58 um, 1.6i 1.9 as long as wide, leaf lobe$ 3, upright to weakly divergent, 2154.5 cells long, 2 3 cells wide at
base, multiseriate parti12 cells long, uniseriatpart 2i 3 cells long, cells 18 34 x 461 70 um, 1.6/ 2.6 as long as
wide, cell walls moderately thickened, trigones small, cuticle with round papillae.

Distinquishing characters

The species is characterised byi{d)arge size, (2}s subulate branch leaf lobes, with lobe cells that are often constricted
in the middle, (3]Jts broad branch underleavegich are up to 2.5 timesgider than the stem, and (43 branch leaf lobe
cells, whichare often more than twice as long as wide.

Similar species

This species resemblés variifolia var. kairuruensisandN. palawanensisvhich are smaller anidave shorter disc cells.
Furthermore, the branch leaf lobe cells of these species are not constrictechiddiee

N. augustanas another species with large, asymmetric branch leaves. It has, however smaller branch underleaves that do
not overlap each other.

All other species with asymmetric branch leaves are either smaller, have smaller branch leaves or asymmetric stem leaves.
Distribution
Solomon IslandsSanta Isabel IslandOnly known from the type collection.

Etymology.
The species is named after the Solomon Islands where the species was discovered.
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Neolepidozia streimannil. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec nov.

Holotype:

Papua New GuineaNew GuineaMorobe ProvinceAraulu Logging Area26 km SE of Wayi7° 28' S146° 48' E£1900
m, PodocarpusPhyllocladusand Fagaceae dominated ridge fgresthumus rich groundeg.H. STREIMANN 13547
29 January 1981 (JEdet.R. GROLLE 1982 ad_epidozia wallichianaduplicates: CANB, LAE, NICH).

Figures:
Plate313 Plate314, Plate315 Plate316, Plate317.

ComparisorPlateli A, ComparisorPlate4i D.

Description

Plants yellowish green, small, up to 1.5 cm long, stem with leaves up to 0.7 mm wide, leaves Begilching 1-
pinnate, ofFrullania-type, or irregularBranchesup to 3 mm long, not flagelliform at the erfdagelliform branches
sparse, up to 2 mm lonBhizoids originating from the dorsal side of underleaf ceiiemin cross section 115 um wide
and 110 um high, cortical cells 9, 2310 x 16/ 31 um, cell walls thickened, medullary cells up to 257 16 x 10i 17

pum, cell walls thickened, trigonesoderately enlarged, dorsal cortical cells elongated polygonal 387 51i 61 um,

1.57 2 as long as wide, cell walls moderately thickened, trigones lacking, cuticle srSterh.leavesapproximate,
longitudinally inserted, spreading at an angle of bOP0O°, leaves square, ovate to trapezoid, symmetric to weakly
asymmetric, flat, 200 370 pum wide, 280 330 um long, 0.9 1.6 as long as wide, divided by 0.4.6 of the leaf length,
margin entire, disc 8 cells wide, 3i54.5 cells long, 160 240 um wide, 110 180 um long, 0.6 1.1 as long as wide,
median cells isodiametric polygonal, 35 x 267 40 um, 1i 1.3 as long as wide, cell walls moderately thickened,
trigones small, cutlie with ovate to striate papillae, basal cells elongated polygonél324x 391 51 um, 1.4i 1.9 as

long as wide, leaf lobes 4, upright to weakly divergent,i4665 cells long, straight to weakly falcate] 3 (-4) cells

wide at base, multiseriate 27 4 cells long, uniseriate parti34 cells long, cells ovate, constricted at the transversal
walls, 23i 32 x 30i 41 um, 1.17i 1.3 as long as wide, cell walls moderately thickened, trigones small, cuticle with round
papillae, half stem leaf nearamch base -Bobate, otherwise similar to the stem leavBtem underleavesdistant,
transversely attached, appressed to the steni, IL.btimes as wide as the stem, underleaves transversely rectangular to
trapezoid, 140 180 um wide, 125 145 um long, 0.7 1 as long as wide, divided by 0.3.7 of the leaf length, disc 6

1 8 cells wide, 1.5 3.5 cells long, 90 150 um wide, 50 95 um long, 0.3 0.9 as long as wide, median cells isodiametric
to elongated polygonal, 1720 x 22i 32 um, 1.1' 1.8 & long as wide, cell walls moderately thickened, trigones lacking,
cuticle smooth, basal cells elongated polygonal, 23 x 22i 30 um, 1.1i 1.9 as long as wide, leaf lobe$ &, upright

to weakly divergent, 2.5 4.5 cells long, 2 cells wide at baseultiseriate part 1-2) cells long, uniseriate pari24 cells

long, cells 14i 19 x 247 36 um, 1.3i 2.3 as long as wide, cell walls moderately thickened, trigones lacking, cuticle
smoothBranch leavesapproximate to imbricate, longitudinally insertegreading at an angle of 5080°, leaves ovate,
rectangular to trapezoid, symmetric, flat, 19220 um wide, 265 280 um long, 1.2 1.4 as long as wide, divided by
0.471 0.6 of the leaf length, divided by 0i40.5 on the ventral side, margin entmewith a blunt tooth at the lobe base,
disc 61 7 cells wide, 3.5 4.5 cells long, 110 190 um wide, 110 155 um long, 0.7 1.3 as long as wide, median cells
isodiametric polygonal, 2634 x 261 33 um, 0.9 1.2 as long as wide, cell walls modehatidickened, trigones small,
cuticle with striate papillae, basal cells elongated polygonal, 22 x 361 40 um, 1.4i 1.7 as long as wide, leaf lobes

3, upright to divergent, 4.66.5 cells long, 2 4 cells wide at base, multiseriate pait 2 cellslong, uniseriate part 2

4 cells long, cells ovate, constricted at the transversal walls, céli81L% 19 41 um, 1i 1.5 as long as wide, cell walls
moderately thickened, trigones small, cuticle with ovate papiBagnch underleavesdistant, trangersely attached,
appressed to the stem, 1.2.4 times as wide as the branch, underleaves transversely rectangular to rectangd2s, 75
pum wide, 1007 140 um long, I 1.6 as long as wide, divided by 0.3.6 of the leaf length, disci46 cells wick, 1.5i

2.5 cells long, 5% 105 um wide, 55 80 um long, 0.6 1.2 as long as wide, median cells isodiametric polygonal, 16
23 x 151 29 ym, 0.9 1.3 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth, basal cells
elongded polygonal, 12 21 x 20i 32 pm, 1.3/ 1.7 as long as wide, leaf lobe$ 3, upright, 1.5 4.5 cells long, 2 cells
wide at base, multiseriate pari 2 cells long, uniseriate partil4 cells long, cells 14 19 x 237 32 um, 1.2 2.3 as

long as wile, cell walls moderately thickened, trigones small, cuticle smooth.

Distinguishing characters:

N. streimanniiis characterised by (1) the fragile leaves, (2) the ovate cells of the branch leaf lobes that are transversally
constricted, (3) occasional occurrence of a blunt tooth at the base of the branch leaf lobe, (4) rather coarse papillose leaf
cells, (5) the rmotely attached, small branch underleaves, and the branch leaves that are divided up to 1/2 of their length.
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Similar species:

There are similarities tN. arauluensiswhich has larger branch underleaves that overlap up to 1/2 of their length, larger
branch leaves with a shorter multiseriate part of its lobes, and longer basal cells of the branch underleaves.

N. schusterhas a branch disc that is more rectangular than trapezoid, with entire leaf margins and no blunt tooth at the
base of the lobes. Its branch leaves are divided by up to 0.4 of their length and have a less flexuous appearance.

N. novoguineensigas similarly short branch leaf disc cells and less constricted transverse cell walls in the branch leaf
lobes, which do not have a blunt tooth at the lateral base.

N. mamillosahas an irregular cell pattern and imbricately attached branch leaves, and a stem hyalodermis with bulging
cells.

Distribution:
Papua New Guinea (New Guinea).

Etymology:

The species is named after the Estofiigustralian bryologisHEINAR STREIMANN (19381 2001), the collector of this
species.

Specimen studied:

Papua New Guinea New GuineaWau District summit of Mt. Kaindj SSW of Wau wet, mossy forestleg. R.M.
SCHUSTER67-6167b(!JE, det.M. MizUTANI 1976 ad_epidozia mamillosaremark byR. GROLLE 1984 "probabely f.
of L. wallichianawith vegetative reproductioh”

NeolepidozigangkulanensisU. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.

Holotype

Philippines: Mindanao Island Bukidnon Province Quezon, Barangay Luminato, Sitio Sto. Domingo, Mount
Pinamantawan, Tangkulan Ran@é 45' 56.1" N 125° 13' 43.6" E£1673 m Slope trail, mossy forest, just 25 meters
to summit of Mt. Pinamantawan, with ferns and tree ferns as dominant understoypmplatien hardwood branch,
in filtered light, leg. AIMANUELZON P.YORONG931G 29 August 202ZherbariumSCHAFER-VERWIMP!, duplicate
CAYS). This specimen is a mix of the following 3 spec¥srRoONG931a (holotype oNeolepidozia yorongilY ORONG
931b (holotype oNeolepidozia philippinensisandY oRONG931c (holotype oNeolepidozigdangkulanensis

Figures
Plate319, Plate320, Plate321, Plate322, Plate323 Plate324.

ComparisorPlate51 G.

Description

Plants pale yellowish green, small, up to 1.5 cm long, stem with leaves up to 0.5 mm wide, leaves noBfagitEng
1-pinnate, ofFrullania-type.Branchesup to 4 mm long, not flagelliform at the erfélagelliform branches sparse, up

to 3 mm longRhizoids originating from the dorsal side of underleaf ceisemin cross section 120 um wide and 100
pm high, cortical cells 10, 2837 x 17i 28 um, cell walls moderately thickened, medullary cells up to 20,25x 15

T 18 pm, cell walls thickened,igrones small, dorsal cortical cells rectangular to elongated polygonaB2% 59i 85

pm, 1.97 3 as long as wide, cell walls moderately thickened, trigones small, cuticle snsoeth.leavesdistant,
longitudinally inserted, spreading at an angle of 5@9°, leaves square to trapezoid, symmetric to weakly asymmetric,
flat, 1801 195 pm wide, 190 220 um long, I 1.2 as long as wide, divided by @.4.5 of the leaf length, margin entire,
disc 6i 8 cells wide, 2.5 4.5 cells long, 140 190 pm wice, 951 130 pum long, 0.5 0.9 as long as wide, median cells
isodiametric polygonal, 2430 x 25i 38 um, 1i 1.5 as long as wide, cell walls thin, trigones lacking, cuticle with striate
papillae, basal cells elongated polygonal,i 28 x 251 36 um, 0.9i 1.3 as long as wide, leaf lobes 3!, upright to
weakly divergent, 3.5 4.5 cells long, straight to weakly falcatej 3 cells wide at base, multiseriate parft 3 cells
long, uniseriate part 2 3 cells long, cells ovate to elongated polygonal,auotstricted at the transversal walls,i181

x 187 29 uym, 1.1i 1.6 as long as wide, cell walls thin, trigones small, cuticle with round papillae, half stem leaf near
branch base-bbate, otherwise similar to the stem lea®&em underleavedlistant, transversely attached, appressed to
the stem, 0.9 1.1 times as wide as the stem, underleaves square to transversely rectangilda6QL A5 wide, 135
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150 um long, 0.9 1.1 as long as wide, divided by 0.D.3 of the leaf length, disci68 cells wide, 1.5 3.5 cells long,

1157 150 pum wide, 100 130 um long, 0.1 0.9 as long as wide, median cells isodiametric to elongated polygonal, 19
T 22 x 261 39 ym, 1.21 2 as long as wide, cell walls moderately thickened, trigones small, cuticle smooth, basal cells
elongated polygonal, 1828 x 31i 42 um, 1.1 1.9 as long as wide, leaf lobe$ 38, upright, 1.5 2.5 cells long, 2 cells
wide at base, multésiate part 1 cells long, uniseriate pait 2 cells long, cells 15 19 x 161 29 um, 0.9i 1.7 as long

as wide, cell walls thin, trigones lacking, cuticle smoBtianch leavesapproximate to imbricate, longitudinally inserted,
spreading at an angle of 5080°, leaves rectangular, symmetric, flat, 14070 um wide, 255 310 um long, 1.5 2

as long as wide, divided by 0i30.4 of the leaf length, margin entire, disc 6 callde, 3.51 5.5 cells long, 120 170

um wide, 1551 200 um long, I 1.5 adong as wide, median cells isodiametric to elongated polygondl,327x 30i

39 um, 1.17 1.3 as long as wide, cell walls thin, trigones lacking, cuticle with striate papillde3@% 34i 46 pm, 1i

1.6 as long as wide, leaf lobes 3, upright or liwards, 3.5 5.5 cells long, 2 3 cells wide at base, multiseriate part 2

T 3 cells long, uniseriate partiZ3 cells long, cells ovate to elongated polygonal, not constricted at the transversal walls,
cells 15 26 x 217 36 um, 1.1i 1.7 as long as e, cell walls thin, trigones lacking, cuticle with ovate papilBrnch
underleavesdistant, transversely attached, appressed to the stein]1 @i®ies as wide as the branch, underleaves square
to rectangular, 75 85 um wide, 80 115 pum long, I 1.5 as long as wide, divided by 0.D.4 of the leaf length, disc

4 cells wide, 1.5 25 cells long, 65 75 um wide, 55 85 um long, 0.7 1.2 as long as wide, median cells isodiametric
polygonal, 18 22 x 22i 25 um, 1i 1.3 as long as wide, cell walsoderately thickened, trigones small, cuticle smooth,
basal cells elongated polygonal,i185 x 25/ 33 um, 1.3 1.5 as long as wide, leaf lobes 2, upright,i125 cells long,

2 cells wide at base, multiseriate pait2 cells long, uniseriate paktcells long, cells 16 18 x 197 25 um, 1.2i 1.5 as

long as wide, cell walls moderately thickened, trigones small, cuticle smetianth originating ventrally from the
main stem, slightly narrowed towards the mouth, niulpiicate in the upper thitdPerianth mouth crenulate, mouth
cells linear, 8 10 x 241 42 um, 2.7 5.3 as long as wide, cell walls moderately thickened, trigones small, cuticle with
striate papillae, median cells elongated polygonal, 29 x 421 81 um, 2i 3.5 as long as wide, cell walls madtely
thickened, trigones small, cuticle smodiemale bractsovate, margin with a few teeth, 5090 um wide, 950 960

pum long, 1.6i 1.9 as long as wide, median cells elongated polygonal to linear32x 36i 134 um, 1.3 6.1 adong

as wide, cell walls moderately thickened, trigones small, cuticle smooth, basal cells elongated polydjoffalx 23|

97 um, 1.1 2.4 as long as wide, leaf lobe$ &, 4.51 5.5 cells long, 3 5 cells wide at base, multiseriate pait3 celk

long, uniseriate part 1 cells long, cells ovate to elongated polygonal, ¢ellg 8 24i 40 um, 2.4i 5 as long as wide,

cell walls moderately thickened, trigones small, cuticle small.

Distinguishing characters:

N. tangkulanensis characterised by (1) the crenulate perianth mouth, (2) the rather short cells of the branch leaf disc, (3)
the leaf lobes witbut constricted transveesell walls, and (4) the uniseriate part of the branch leaf lobes that are only up
17 2 cells long.

Similar species:

N. tangkulanensés relatedto N. papulosa which has a ciliate perianth mouth. Sterile material is more difficult to
distinguish. The branch Iebbbes inN. papuloséhave a longer uniseriate part and the basal cells of the branch leaves are
often markedly enlarged, compared to the median disc cells.

N. schusterianother species with crenulate perianth mouth has fragile leaves and markedly constricted cells of the branch
leaf lobes.

Distributiort
Philippines (Mindanao)Only known from the type collection.

Etymology.
The species is named affeangkulan Rangw/here the species was discovered.

Neolepidozia tener§dSTePH.) U. SCHWARZ , SCHAF.-VERW. & SHEVOCK comb. nov.

Basionym:

Lepidozia tener&TEPH. Species Hepaticarum 808. 1909.
Type

Java. (G000113393).
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Figures
STEPHANI (1985) Icones no. 5278 (Java) and 5277 (New Caledonia)

Plate325, Plate326, Plate327, Plate328 Plate329 (from SCHWARz 4735)
ComparisorPlate51 M.
Description (based 0BCHWARZ 4735):

Plants pale yellowish green, medium sized, up to 2 cm long, stem with leaves up to 0.7 mm wide, leaves not fragile.
Branching 1-pinnate, ofFrullania-type.Branchesup to 4 mm long, occasionally flagelliform at the eRthgelliform
branchesscattered, up to 6 mm lonBhizoids not seenStemin cross section 200 um wide and 150 pum high, cortical
cells 12, 32" 49 x 191 32 um, cell walls moderately thickened, medullary cells up to 60, 22 x 141 21 um, cell

walls moderately thickened, trigones moderately enlarged, dorsal cortical celte $g elongated polygonal, P&H8 x

347 61 um, 0.6 1.7 as long as wide, cell walls moderately thickened, trigones small, cuticle si8tathleaves
imbricate, obliquely inserted, spreading at an angle ofi5@0°, leaves square to trapezoid, symiuoeto weakly
asymmetric, lobes bent down ventrally, 25840 um wide, 370 420 um long, 1.1 1.5 as long as wide, divided by 0.4

1 0.6 of the leaf length, margin entire, disc 8 cells wide] &% cells long, 210 250 pum wide, 170 230 pm long, 0.7

T 1 as long as wide, median cells isodiametric to elongated polygoriaf 8 34i 51 um, 1i 1.4 as long as wide, cell
walls moderately thickened, trigones small, cuticle almost smooth, basal cells elongated polygodd, 8431 71

pum, 1.17 1.8as long as wide, leaf lobes 4, upright to weakly divergent, 8.5 cells long, straight, 2 cells wide at base,
multiseriate part 2 3 cells long, uniseriate part2 cells long, cells elongated polygonal, not constricted at the transversal
walls, 191 29 x 35i 43 um, 1.3 2 as long as wide, cell walls moderately thickened, trigones small, cuticle with round
papillae, half stem leaf near branch baselate, otherwise similar to the stem leavBtem underleavesdistant,
transversely attached, spréagl away from the stem, 1.2 1.3 times as wide as the stem, underleaves square to
transversely rectangular, 24®70 um wide, 230 260 um long, 0.9 1.1 as long as wide, divided by 0.D.3 of the

leaf length, disc 8 cells wide, 3i54.5 cells long21071 250 pm wide, 15G 200 um long, 0.6 0.8 as long as wide,
median cells isodiametric polygonal, PB7 x 367 43 um, 1i 1.5 as long as wide, cell walls moderately thickened,
trigones lacking, cuticle smooth, basal cells elongated polygonal 325 491 60 um, 1.4i 2.1 as long as wide, leaf
lobes 4, upright to weakly divergent, 1.8.5 cells long, 2 cells wide at base, multiseriate par2 tells long, uniseriate

part 27 3 cells long, cells 21 28 x 327 37 um, 1.3i 1.5 as long as wide, kevalls moderately thickened, trigones
lacking, cuticle smoothBranch leavesimbricate, longitudinally inserted, spreading at an angle ofi500°, leaves
rectangular, symmetric, lobes bent down ventrally, 18®0 um wide, 330 360 um long, 1.8 2 as long as wide,
divided by 0.4 of the leaf length, margin entire, disc 6 cells widd,, 8.5 cells long, 160 180 um wide, 190 230 um

long, 1.1 1.4 as long as wide, median cells isodiametric polygonal, &1 x 321 49 um, 1i 1.2 as long as widegll

walls moderately thickened, trigones small, cuticle almost smooth, basal cells elongated polygoréd, 3891 61

pum, 1.37 1.7 as long as wide, leaf lobes 3, upright, 4.5 cells long, 2 cells wide at base, multiseriate part 2 cells long,
uniseriae part 3 cells long, cells elongated polygonal, not constricted at the transversal walls,ic2Bsx282i 41 um,

1.37 1.9 as long as wide, cell walls moderately thickened, trigones small, cuticle with striate pdjélaeh
underleavesapproximate, transversely attached, spreading away from the sterh2ltimes as wide as the branch,
underleaves rectangular, 108,10 um wide, 170 190 um long, 1.6 1.7 as long as wide, divided by 0.3 of the leaf
length, disc 4 cells wide, 21535 cells long,8071 110 pm wide, 120 135 pum long, 1.2 1.5 as long as wide, median
cells isodiametric polygonal, 2630 x 311 38 um, 1.1i 1.4 as long as wide, cell walls moderately thickened, trigones
small, cuticle smooth, basal cells elongated polygonal, 2Z x 407 52 um, 1.3i 1.9 as long as wide, leaf lobes 2,
upright, 2.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriate part 2 cells longi &ils 2Bi

34 um, 1.17 1.5 as long as wide, cell walls moderately thickenegot@s small, cuticle smooth.

Distinguishing characters:

N. teneras characterised by (1) forming rather large plants with a very regular branching, (2) branch leaves with its lobes
bent ventrally, (3) the high branch leaf disc that is up to 6.5 cells high, and (4) the large stem underleaves with mostly
isodiametric cds and a disc that is up to 4.5 cells high.

Similar species:

N. tenerais relatedto N. papulosaand its varietiesThe latter however, is smaller, less regularly branched, has smaller
stem underleaves with a disc that is only up to 2.5 cells bigimch leaf lobes that are hardly bent ventrally and a branch
leaf disc that is only up to 4é&elishigh. In particularN. papulosavar. plumulahas theendency to develop secondary
cell divisions in the branch leaf disc.
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N. salasiiis also quite large and has regularly arranged branches with hooked leaves. However, the branch leaves are
ratherconcave with a discthat us usually more thah5 cells highand shorter branch IEbbes.

Another species with hooked branch leaf lobehl.idickeri This species, however, is usually smaller, less regularly
brancledand has much smaller branch underleaves.

N. massartiango which N. tenerawas synonymized bi{ITAGAWA (1973) has to our understandintpaer branch leaf
disc andobliquelyattached branch leaves watlt hooked leaf lobes.

Distribution:
Indonesia (JavaMalaysia Borneq, Philippines (Mindanao).
Specimes studied

[Malaysia]: Flora Borneense¥yest Borneo, Bukit Mulpu900 m leg.HANS WINKLER 3067/a_I| 2 December 1924 (JE!,
det. TH. HERZOG as Lepidozia cuneifoliai t r a n sL. gunn&@nainst , .red. M. MizuTaNl 1967 aslLepidozia
wallichiang). Spedmen renamed to 3067/a_ll, since there are 3 spesifabaledWINKLER 3067/a.

[Malaysia]: Borneq Sarawak, Dulit Ridgeca. 1230 mtrunk of small tree in mos®rest leg. P.W.RICHARDS 1969a
19 September 1932 (JE!, d€H. HERzOGasL epidozia wallichiani The specimen consists of 2 formigolepidozia
tenera(1969a), andN. dulitensig1969b).

Philippines: Mindanao IslandMisamis Oriental Provinc&arangay Lunutan, tropical mountain rain forest at Mt. Lumot
(Via Haruhay Trial) approaching from the intermediate ca®ipl0’' 42.77" N125° 1' 38.92" £E2110 m leg. FELIX
SCHUMM & UWE SCHWARZ, 25 August 199%herbarium Uwe Schwarz 4192!).

Philippines: Mindanao Island, Misamis Oriental Province, Barangay Lunutan, Mt. Lumot, southwest of Gingoog City,
8°42' 30.6" N, 125° 1' 14.44" E, on rotten wood, 1670 m, Fegix SCHUMM & UWE SCHWARZ, 24 August 1999
(herbariumUwe SCHWARZ No. 4735!).

Philippines: Mindanaolsland Misamis OrientaProvince Barangay Lunutan, tropical mountain rain forest at Mt. Lumot
(Via Haruhay Trial) approaching from the intermediate ca8Ag0' 42.77" N125° 1' 38.92" Fauf Rinde leg.FELIX
ScHUMM & UWE SCHWARz, 25.08.1999 withFrullania spec, Heteroscyphus coalitus, Neolepidoziphiria,
Riccardiaspec. Saccogynidium muricellurandSchistochila rubisetéherbarium Uwe Schwarz 4820a

Philippines: Mindanaolsland Misamis OrientaProvince Barangay Lunutan, tropical mountain rain forest at Mt. Lumot
(Via Haruhay Trial) approaching from the intermediate ca@ipl0' 42.77" N125° 1' 38.92" Eleg. FELIX SCHUMM
& UWE SCHWARZ, 25 August 1999 (herbarium Uwe Schwarz 4816!).

Remark

KITAGAWA (1973) synonymized. tenerawith L. massartianandicating that the degree of obliquely inserted leaves and
the incurved leaveshanges gradualljfeven though we agree, we consider the size, stem underleaf characters and the
branch leaf disc as distinguishing characters.

ENGEL & MERRILL (2004)putL. teneraas a synonym tdelaranea wallichianaThe short branch leaf disc cells show
that there is no direct relation between tive species.

STEPHANI (1985) depicts on plate 5277 plants from New Caleddkiaording toHURLIMANN (1985), allplants from
New Caledonia identified ds tenerabelong toL. heterotexta

Neolepidozia variifolia(STEPH. IN GEHEEB) U. SCHWARZ , SCHAF .-VERW. & SHEVOCK comb. nov.

Basionym:
Lepidozia variifoliaSTEPH. IN GEHEEB. Bibliotheca Botanica. Heft 44 29. 1898.
Type

2, Blitoeng in ME. Sagem. legTeysmarNo. 11137. ex Herb. Beccari 1886. (G001280%®t.J.J.ENGEL 2001 as
Telaranea wallichiana

Figures
STEPHANI (1985) Icones no. 5282.
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Plate330, Plate331, Plate332 Plate333 Plate334, Plate335.
ComparisorPlate31 D.

Description

Plants pale yellowish green, small, up to 1 cm long, stem with leaves up to 0.4 mm wide, leaves noBiragdbing
1-pinnate, ofFrullania-type.Branchesup to 3 mm long, not flagelliform at the erfélagelliform branches sparse, up

to 3 mm long longRhizoids not seenStemin cross section 120 um wide and 120 um high, cortical cells 1,323x

147 22 um, cell walls thickened, medullary cells up to 45] 1® x 9i 13 um, cell walls moderately thickened, trigones
moderately enlarged, dorsal corticallsalquare to rectangular, 284 x 31i 45 um, 1.1' 1.5 as long as wide, cell walls
thickened, trigones small, cuticle smoo8tem leavesapproximate, obliquely inserted, spreading at an angle of 50°
70°, leaves trapezoid, asymmetric, flat, 18560 um wide, 170 280 um long, 0.9 1.3 as long as wide, divided by 0.4

1 0.6 of the leaf length, margin entire, disc 8 cells wide Z% cells long, 150 190 um wide, 7G 130 um long, 0.4

T 0.8 as long as wide, median cells square to hexagonél,2Z2x 217 29 um, 1i 1.2 as long as wide, cell walls
moderately thickened, trigones moderately enlarged, cuticle with striate papillae, basal cells elongated polygéhal, 19
x 2971 40 um, 1.21 1.7 as long as wide, leaf lobes 4, divergent,i3455 celk long, straight to falcate, 2 cells wide at
base, multiseriate part 2 cells long, uniseriate par8Zells long, cells square to elongated polygonal, not constricted at
the transversal walls, 1522 x 187 25 um, 1.1i 1.3 as long as wide, cell waltsoderately thickened, trigones small,
cuticle with round to ovate papillae, half stem leaf near branch bedm, otherwise similar to the stem leav&sm
underleavesdistant, transversely attached, upright to recurved,i 1135 times as wide as the stem, underleaves
transversely rectangular, 16590 pum wide, 11G 150 um long, 0.1 0.9 as long as wide, divided by 0.3.5 of the

leaf length, disc 8 cells wide,5li 2.5 cells long, 120 170 um wide, 63 95 um long, 0.4 0.7 as long as wide, edian

cells square to hexagonal, 181 x 197 21 um, 1i 1.2 as long as wide, cell walls thickened, trigones enlarged, cuticle
smooth, basal cells elongated ovate to elongated polygoniaR1® 27i 40 um, 1.3/ 2.2 as long as wide, leaf lobes 4,
upright to weakly divergent, 2.5 cells long, 2 cells wide at base, multiseriate p&rcells long, uniseriate part 2 cells
long, cells 13 17 x 147 19 ym, 1i 1.3 as long as wide, cell walls thickened, trigones not enlarged, cuticle smooth.
Branch leavesapproximate to imbricate, longitudinally inserted, spreading at an angle ofBI¥; leaves rectangular

to trapezoid, asymmetric, flat, 1620 um wide, 250 300 um long, 1.1 1.8 as long as wide, divided by 0.8.6 of

the leaf length, divided b§.37 0.4 on the ventral side, margin entire, disc 6 cells widej, 8.5 cells long, 90 160 um
wide, 1001 195 um long, 0.7 1.8 as long as wide, median cells square, hexagonal to short rectangiil@i 1197

32 um, 0.9" 1.3 as long as wide, delalls moderately thickened, trigones small, cuticle with striate papillae, basal cells
square, hexagonal to short rectangulari 25 x 25i 45 um, 1.1i 1.9 as long as wide, leaf lobes 3, upright, divergent
to weakly falcate, 4.5 7.5 cells long, 2 3 cells wide at base, multiseriate pait3 cells long, uniseriate parti23 cells

long, cells square, hexagonal to short rectangular, not constricted at the transversal walls| @8ls 18/ 26 um, 1.3

i 1.5 as long as wide, cell walls moderattdickened, trigones small, cuticle with ovate papilBeanch underleaves
imbricate, overlapping 0.1 0.3 of the underleaf length, transversely attached, upright, 2.8 times as wide as the
branch, underleaves trapezoid,i8080 um wide, 95 150 um long, 0.8 1.2 as long as wide, divided by 0.4.5 of

the leaf lengthdisc 41 6 cells wide, 1.5 2.5 cells long, 70 150 um wide, 50 85 um long, 0.5 1 as long as wide,
median cells square, hexagonal to short rectanguldr21% 18i 23 um,0.91 1.2 as long as wide, cell walls thickened,
trigones small, cuticle smooth, basal cells elongated polygonal2@% 21i 35 um, 1.2 1.8 as long as wide, leaf lobes

2 -3, upright to divergent, 2563.5 cells long, 2 3 cells wide at base, muléisate part I 2 cells long, uniseriate part 1

T 3 cells long, cells 15 17 x 20i 29 um, 1.3 1.9 as long as wide, cell walls thickened, trigones small, cuticle smooth.
Male branchesoriginating ventrallyi intercalar from the main stem, straight, @ long, with leaves 0.45 mm wide.
Male bractsimbricate to julaceous, transversely attached, ovate, 280 um wide, 310 um long, 1.1 as long as wide, divided
by 0.57 0.6 of the leaf length, disc 16250 um wide, 140 150 pm long, median cells elongated polygonali P2 x

281 45 um, 1.3 3 as lomg as wide, cell walls thin, trigones lacking, cuticle smooth, leaf lobdaderleavesimbricate,
transversely attached, underleaves square to short rectangular, 130 um wide, 145 um long, 1.1 as longj\adedlide,
by 0.271 0.3 of the leaf length, disc 6 cells wide, 2.5 cells longj 820 pm wide, 100 110 pm long, median cells
rectangular, 20 22 x 277 40 um, 1.2 1.9 as long as wide, cell walls thin, trigones lacking, cuticle smooth, basal cells
rectangular, leaf lobes 3, 2 cells wide at base.

Distinquishing characters

The species is characterised by (1) ththersmall size, (2the often asymmetristem leaves, (3) the broad branch
underleaves that are uptiwo timeswider than the stenf4) the small cell sizeand 6) the long multiseriate part of the
branch leaf lobes.
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There are differences between the material from Malaysia and that from the Philippivesifolia from the Philippines
usually has smaller branch underleaves, a more rectangular branch leaf disc, and rectangular stem underleaves. However,
asN. variifolia is quite variable, we do not believe that these differences are sufficient to establish a new taxon.

Similar species

N. variifolia is closely related tdl. variifolia var. kairuruensis This variety has longer branch leaves that often exceed
300 um in length, branch underleaves that are up to three times as wide as the stem and usually overlap each other, rather
thin cell walls, and hooked branch leaf lobes.

It also resembleBl. haniguitanenss, which has branch leaves that are deeper divided on the ventral side and ordinary
branches that turn into flagellae at their end.

N. palawanensialso shares characteristics WiNhvariifolia. However, the former has narrower branch leaf lobes, more
symmetrical stem leaves and ovate rather than angular branch leaf disc cells.

N. cuneifoliacan easily be distinguished by its small branch leaves that are barely wider than the stem and do not overlap.
The cells ofN. cuneifoliaare usually slightly elongated and thiralled, and are more likely to undergo secondary cell
divisions.

The asymmetric leaves b beckerialso point toward8l. variifolia. The former has very distinctive branch underleaves
that overlap significantly and are divided rather shallowly.

Distribution
Indonesia Belitung Islang, Malaysia (Malay Peninsulaphilippines(Dinagatisland Leyte,Mindanao)

Specimes studied

Malaysia: Malaya, Cameron Highland, Forest Reserve northwest of Bringhbogt 2000 mon humus in mossy forest
leg.H. INOUE, 14 October 196@ryophyta Selecta Exsiccata No. 457 (Iet.M. MizUTANI asLepidozia variifolig.

Malaysia: PerakState Cameron Highlands, Jungle Walkway Nr. 10, Abstieg vom Mt. Jasar, Bergregeta®@0dm
epiphytisch auf Ubererdetem Astg. OLIVER DURHAMMER 111, 16 April 1994 (herbariunSCHAFER-VERWIMP D-
111).

Malaysia: PerakState Cameron Highlands, Jungle Walkway Nr. 3, EricaeBasgwald 1600 m epiphytisch auf
Ubererdeten Stammgleg. OLIVER DURHAMMER 77, 12. April 1994 (herbariunSCHAFER-VERWIMP D-77!).

Malaysia: StatePahang2.5 miles on the Genting Highlands road, ridge crest in lower montane to upper montane forest
ecotone 3300 ft, leg.GiLLIS EEN 29,21 April 1972(JE!, det.R. GROLLE asLepidozia wallichiani

Malaysia: StatePahang2.5 miles on the Genting Highlands road, ridge crest in lower montane to upper montane forest
ecotone 3300 ft, leg.GiLLIS EEN 23,21 April 1972(JE!, det.R. GROLLE asLepidozia wallichiani

Malaysia: StatePahang2.5 miles on the Genting Highlands road, ridge crest in lower montane to upper montane forest
ecotone 3300 ft, leg.GiLLIS EEN 23a,21 April 1972(JE!, det.M. MizUTANI 1976 ad_epidozia cuneifoliarenamed
to 23a as the specim&eN 23 already exists

Malaysia: StatePahangCameron Highlands, Tanah Rata, Regenwald am Weg Uber die Robinsonfalle zum Gunong
Beremban1450 m an morschm Stumpf leg. SCHAFER-VERWIMP & VERWIMP, 23 May 1997 ljerbariumSCHAFER-
VERWIMP 18779/B!).

Malaysia: State PahangCameron Highlands, Tanah Rata, Regenwald am Weg Uber die Robinsonfalle zum Gunong
Beremban1500 m auf morsche Holz, leg. SCHAFER-VERWIMP & VERWIMP, 23 Mai 1997 (herbariunSCHAFER-
VERWIMP 18816a!), withNeolepidozia papulosa

Malaysia: StatePahangFrasers Hill PrimdrRegenwald am BishopstraB® 43' 16.5" N 101° 44' 31" E1300 m auf
feuchtem, morschen Stamm leg. SCHAFER-VERWIMP & VERWIMP, 21 May1997 (herbariunSCHAFER-VERWIMP
18649!).

Malaysia: State Pahandrrasers Hill Weg zum Jerian [JeriatifVasserfall 3° 43' 24.2" N101° 43' 5.5" £E1020 m auf
morschen Baumstamrtyathed, leg. SCHAFER-VERWIMP & VERWIMP 18552/A 20 Mai 1997 (herbariurBCHAFER-
VERWIMP 18552/A).
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Philippines: Dinagatisland Dinagat IslandProvince Off of the 10 km road on the summit ridge of Mt. Redondo accessed
from Loreto, Barangay Esparanza. on ridge below mining buildings and above, dieé&h' 10.5" N125° 37' 43.6"
E, 760 m Mixed hardwood forest with palmen hardwood trunk in filtered lighteg. JAMES R. SHEVOCK 63915,
with GIO VINCENT BALANSAG & AIMANUELZON P. YORONG 23 June 2024(herbarium SCHAFER-VERWIMP!,
duplicates: BRIT, BUKH, CAS, CMUH, MO, PNH.

Philippines: Leytelsland Leyte Province Area around Lake Kasudsuran, Orr@ity, Barangay Libertyll°® 1' 32.33"
N, 124° 44' 55.86" E720 m on rotten woogdleg. FELIX SCHUMM & UWE SCHWARZ, 23 August 2000, witfBazzania
vittataandLeucobryunspec. (herbariurlwe SCHWARz 6373!).

Philippines: Mindanao Island Bukidnon Provincefrom mid-elevation section of Limbawon Mountain toward the
summit along ridge east of Dumagongdong Stream drainage by newly cut trail accessed from Kibalabag, Barangay
8° 15'46.2" N125° 10' 51.6" E1560 m tropical mixed hardwood rain foresin hardwood log in filtered lighteg.

JAMES R. SHEVOCK 54697 ,with AIMANUELZON YORONG 11 June 201%herbariumScHAFER-VERWIMP!, duplicates:
BRIT, CAS, CMUH, MO).

Philippines: Mindanao IslandBukidnon Province Mt. Pantaron Range, St. Peter, Malaybalay, Along trail of Sitio
Mahayag, Barangay St. Peter to Mt. Pantaron P&ak5' 34.16" N125° 19' 52.2" E1111 m disturbed lowland
dipterocarp forest of Mt. Pantaron Range trunk of tree fern in filtered lighteg. DARYL S.SALAS 136, withAIRA
DELA RosA, 12 October 2019erbariumSCcHAFER-VERWIMP!, duplicate: CAS$.

Philippines: Mindanao IslandBukidnon Provinceon ridge about Natampod Village accessed from San Fernando via
the newly built BukidnorLaak Road (Natampod sectioffy 51' 53.6" N 125° 25' 2.8" £E1140 m mixed hardwood
forest on trunk of tree fern in filtered lighteg.JAMES R. SHEVOCK 59920, withLESLEY C. LUBOS, ROMEO PATANO,

24 July 2022 ljerbariumSCcHAFER-VERWIMP!, duplicates: BRIT, CAS, CMUH, E, MO, PTBG, TN§

Philippines: Mindanaolsland BukidnonProvince on trail paralleling the lower slopes of Mt. Malimumu accessed from
San Fernando via Magkulungay Barangéy52' 15.8" N125° 24' 12.4" E900 m mixed secondary hardwood forest
with tree fernson hardwood trunk in filtered lighteg. JAMES R. SHEVOCK 59794 with LESLEY C. LUBOS& ROMEO
PATANO, 20 July 2022 terbariumSCHAFER-VERWIMP!, duplicates: BRIT, CAS, CMUH, MO).

Philippines: Mindanaolsland Bukidnon Province from mid-elevation section of Limbawon Mountain toward the
summit along ridge above crossing of Dumagongdong Stream accessed by trail from Kibalabag Barangay (village)
8° 16'5.9" N125° 10' 51" E£1685 m Tropical mixed hardwood rain forest wiBandanusand podocarps draped in
bryophytes on lardwood stump in filtered lighteg. JAMES R. SHEVOCK 54663, WithAIMANUELZON YORONG 10
June 2019HKerbariumSCcHAFER-VERWIMP!, duplicates: BRIT, CAS, CMUH, MO).

Remark

ENGEL & MERRILL 2004 ynonymizedLepidozia variifoliawith Telaraneawallichiana The asymmetric branch leaves
but also the rather isodiametric cells of the stem leaves immediately distibgwiahifolia from N. wallichiana

Neolepidozia variifoliavar. kairuruensisU. SCHWARZ , SCHAF.-VERW. & SHEVOCK var. nov.

Holotype

Papua New GuineaKairuru Island, East Sepik Distri@®° 22' S 143° 33' Eleg.W. BORRELL30, September 1979 (JE
det.R.GROLLE 1981 asTelaranea wallichianaduplicate CANB).

Figures

Plate336, Plate337, Plate338 Plate339, Plate340, Plate341, Plate342

ComparisorPlate31 E.

Description

Plants yellowish brown, medium sized, up to 3 cm long, stem with leaves up to 0.7 mm wide, leaves not fragile.
Branching 1-pinnate, ofFrullania-type.Branchesup to 3 mm long, not flagelliform at the eridagelliform branches
sparse, up to 4 mm lon&hizoids originating from the dorsal side of underleaf ceBtemin cross section 140210

pm wide and 100 150 pum high, cortical cells 1114, 251 44 x 187 40 um, cell walls thickened, medullary cells up to

40, 101 30 x 77 20 um, cell walls moderately ttiened, trigones small, dorsal cortical cells elongated polygonél, 38

42 x 447 62 um, 1.17 1.6 as long as wide, cell walls thickened, trigones lacking to small, cuticle srstetn.leaves
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approximate, longitudinally inserted, spreading at an angle of 80®, leaves square, symmetric, flat, 288020 um
wide, 2907 350 um long, 0.8 1.2 as long as wide, divided by 0.9.6 of the leaf length, margin entire, disc 8 cells
wide, 2.51 4.5cells long, 190" 250 um wide, 130 180 pm long, 0.6 0.9 as long as wide, median cells square to
polygonal, 25 41 x 341 39 um, 0.8/ 1.4 as long as wide, cell walls weakly thickened, trigones lacking, cuticle with
striate papillae, basal cells hexagbto elongated polygonal, 2635 x 361 59 um, 1.3/ 2.3 as long as wide, leaf lobes

4, divergent, 4.5 5.5 cells long, straight, 23 cells wide at base, multiseriate pait 2 cells long, uniseriate parti3

cells long, cells rectangular to elatgd polygonal, not constricted at the transversal wall$,22x 33i 41 um, 1.1i

1.7 as long as wide, cell walls weakly thickened, trigones lacking, cuticle with elliptical papillae, half stem leaf near
branch base-bbate, otherwise similar to theesn leavesStem underleavedlistant, transversely attached, appressed to
the stem, 1.5 1.9 times as wide as the stem, underleaves trapezoid, 21@Mpum wide, 160 240 pum long, 0.6 0.9 as

long as wide, divided by 0130.5 of the leaf length, disc 8 cells wide, 1.8.5 cellslong, 140i 250 um wide, 95 165

pm long, 0.5/ 0.9 as long as wide, median cells square, rectangular to elongated polygonas 231i 46 um, 1.2

1.4 as long as wide, cell walls weakly thickened, trigones small, egioboth, basal cells elongated polygonal to
rectangular, 18 28 x 35i 47 um, 1.4i 2.3 as long as wide, leaf lobes 4, upright to divergent, 3.5 cells long, 2 cells
wide at base, multiseriate part 1 cells long, uniseriate pa# dells long, cés 177 26 x 271 39 um, 1.4i 1.8 as long

as wide, cell walls weakly thickened, trigones small, cuticle sm8o#mch leavesapproximate, longitudinally inserted,
spreading at an angle of 5080°, leaves ovate to trapezoid, asymmetric, often bent dewntnally, 2501 380 um wide,

3507 420 um long, 0.9 1.4 as long as wide, divided by 0.4.6 of the leaf length, divided by 0.4 on the ventral side,
margin entire, disc & 7 cells wide, 4.5 6.5 cells long, 130 210 um wide, 160 250 um long, 0.8 1.6 as long as
wide, median cells hexagonal to elongated polygonal, 28 x 317 44 um, 1i 1.4 as long as wide, cell walls thin,
trigones lacking, cuticle almost smooth, basal cells hexagonal to elongated polygdna8 23381 53 um, 1i 1.6 as

long as wide, leaf lobes 3, upright to divergent,i3A5 cells long, 3 4 cells wide at base, multiseriate pait 2 cells

long, uniseriate part 2 3 cells long, cells rectangular to elongated polygonal, not constricted at the transversal walls,
cells 21 37 x 271 35 um, 0.8i 1.4 as long as wide, cell walls thin, trigones small, cuticle with round to elliptical
papillae.Branch underleavesimbricate, overlapping 0.2 0.3 of the underleaf length, transversely attached, appressed,
2.47 3.1 times as vde as the branch, underleaves trapezoid,i2260 pm wide, 163 250 um long, 0.7 1.1 as long

as wide, divided by 0.7 0.6 of the leaf length, disc 6 cells wide, 1.8.5 cells long, 100 180 um wide, 80 130 um

long, 0.51 1.2 as long as wide, mexth cells square to polygonal, 2383 x 271 39 um, 1.1i 1.2 as long as wide, cell
walls weakly thickened, trigones lacking, cuticle smooth, basal cells elongated polygoh&0 20347 44 um, 1.5

1.8 as long as wide, leaf lobes 3, divergent to alir2esi 5.5 cells long, 2 3 cells wide at base, multiseriate pait 3

cells long, uniseriate parti24 cells long, cells 18 28 x 341 43 um, 1.2i 2.1 as long as wide, cell walls weakly
thickened, trigones lacking, cuticle occasionally with rouadillee.Male branchesoriginating ventrallyi intercalar

from the main stem, circinate, up to 2 mm long, with leaves 0.25 mm Wdk bracts imbricate to julaceous,
transversely attached, broadly ovate, 16220 um wide, 190 250 um long, I' 1.6 as bng as wide, divided by 0#4

0.6 of the leaf length, disc 120220 pm wide, 80 140 um long, median cells rectangular to elongated polygonal, 20
28 x 291 50 um, 1.17 2 as long as wide, cell walls thin, trigones lacking, cuticle smooth, leaf lohéisd2rleaves
imbricate, transversely attached, slightly spreading away from the stem, underleaves square to short rectangilar, 65
pum wide, 851 120 um long, 1.3 1.6 as long as wide, divided by 0.2.3 of the leaf length, disc 4 cells wide, 1.8.5

cells long, 50" 75 um wide, 65 80 um long, median cells elongated polygonali 24 x 22i 38 um, 1.1 1.9 as long

as wide, cell walls thin, trigones lacking, cuticle smooth, basal cells elongated polygonal, leaf lobes 2, 2 cells wide at
base.

Distinguishing characters

Among the studiedNeolepidozisspecies with asymmetric leaveés, variifolia var. kairuruensisis characterised by (1)

the large branch underleaves that are up to 3 timigsr than the stem, (2) the cells of the leaf lobes that are less than
twice as long as wide, (3) rather thin cell walls, and (4) the branch leaves that are often bent dotentivardsntral

side.

Similar species

N. variifolia var. kairuruensisshares most of the characteristics wWithvariifolia which has smaller underleaves that are
less overlapping. The latter also has thicker cell walls and branch leaves that are hardly bent down ventrally.

N. variifolia var. kairuruensisis alsosimilar to N. augustanavhich has smaller branch underleaves, that are attached
rather distantly. Furthermore, it does not exhibit the hooked branch leaf lobesrfduneariifolia var. kairuruensis.

N. palawanensifias round to ovate cells and longer cells in the branch leaf lobes.

Distribution
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Papua New Guinea (Kairuru Island, New Guinea).

Specimes studied

[Papua New Guined Neuguinea, Terr. of N.G., Sepik Distr., Prince Alexander Ranges, Slopes of Mt. Toru, lowland
rain forest, corticolous, 1000 m, leROBBINS 2337, 1959 (JE!det.R. GROLLE 1965 ad_epidozia cuneifoliarev.R.
GROLLE 1974 ad_epidozia wallichiana

[Papua New Guinea] New GuineaEast SepikSepik District, WewakAngoram, Prince Alexander Range, Maprik
Buttrack, rain forestbase of large tree on root hun860 m leg.RoBBINS 2015,1959 (JE) det.R. GROLLE 1974 as
Lepidozia wallichianarev.M. MizuTANI 1976 ad_epidozia cuneifolinp

[Papua New Guined New Guinea Sepik District Ambunti Subdistrict Along Yapa (Hunstein River), 500 feet
epiphytic on branches of tall tree on river balelg. R.D.HOOGLAND & L.A. CRAVEN 10.741 29 July 196GJE!, det.
R.GROLLE 1971 ad epidozia cuneifoliaconf.M. MizuTANI 1976 ad.epidozia cuneifoliaduplicates: CANB, FH,
G, L, LAE, TNS).

[Papua New Guined NO-Neuguinea, Sepik Distr., Wewdkngoram Area, Slopes of Mt. Toru, 1000 m, on rotten log,
leg. ROBBINS 2337a, 1959 (JEldet. R. GROLLE 1966 aslepidozia cuneifoliarev. R. GROLLE 1974 aslLepidozia
wallichiana, det.M. Mi1zuTANI 1976 ad epidozia cuneifolip Specimen renamed to 23374, since a specimen labeled
ROBBINS 2337 already exists

Papua New GuineaKairuru Island, East Sepik Distri@° 22' S 143° 33' Eleg.W. BORRELL 29, September 1979 (JE!,
det.R.GROLLE 1981 asTelaranea wallichianaduplicate: CANB).

Papua New Guinea Kairuru Island, East Sepik Distric8° 22' S 143° 33' E on rotting log with humerous mosses,
hepatics and lichens, leW. BORRELL 12, September 1979 (JE!, dd®. GROLLE 1981 asTelaranea wallichiana
duplicate: CANB).

Etymology.
The variety is named after the Kairuru Island where the species was discovered.

Neolepidozia wallichiandGOTTSCHE, LINDENB. & NEES) FULFORD ET J. TAYLOR . Brittonia 11(2)
84. 1959.

[ Lepidozia wallichianaG0TTSCHEIN GOTTSCHE LINDENB. & NEES Synopsis Hepaticarum 204. 1845.

[ Mastigophora wallichiandGOTTSCHE LINDENB. & NEES) TREV. Memorie del Reale Istituto Lombardo di Scienze e
Lettere, Serie 3, Classe di Scienze Matematiche e Natdrdfl6. 1877.

[ Telaranea wallichiangGOTTSCHE LINDENB. & NEES) R.M. SCHUSTER Phytologia45: 419. 1980.

Type

Habitat in Nepalia intevastigobryum inaequilateruifidb. L., Lg. & G.; Dr. Scouler in Hb. Gourliend) fide GOTTSCHE
LINDENBERG& NEES(1845).

Figures

JOVET-AST (1947) fig. 3.LINDENBERG& GOTTSCHE(1846) Tab.IV, wallichiana, fig. 17 6; PiPP0(1984) Fig. 4 a, b, c,
e, f, h, j;SHARMA & SRIVASTAVA (1993) Plate 7STEPHANI (1985) Icones 5286.

Plate343 Plate344, Plate345 Plate346, Plate347 (from GLM-B-0006484i isotype.
ComparisorPlate2 1 F.
Remarls on available figureand pictures

Figures fromJOVET-AST (1947), LINDENBERG (1839), PIIPPO (1984) SHARMA & SRIVASTAVA (1993),and STEPHANI
(1985), Icones no. 5285 are drawn from the holotype. The differences of the drawings are very likely explained by the
variability of different plants from the same specimen.

STEPHANI (1985) Icones 5285 shows plants from Ceylon with short leaf disc cells. We studied similar plants collected by
ONRAEDT in Ceylon (no. 76.L.2414 in JE) that we included into our conceldt papulosaThey certainlydo notbelong
to N. wallichiana
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Based on the description and drawings it is not possible to decide if Fig. BELIROSARIO (1975) belongs tdN.
wallichiana.The drawings oMAJUMDAR & SINGH (2015)i fig. 17 19do notresembleN. wallichiananeither. The rather
asymmetric leaves, the large stem underleaves, and the branch leaf lobes that are partially more than 3 cells wide, point
to a different, very likely undescribed species. The same applies to plants that are depicted byvoN KONRAT et

al. (2014) In particular the disc cells of the stem and branch leaves are too shbitvi@llichiana They somehow

resemble plants from Samoa, stored in JE, which are not treated in this article.

The drawings fromHATTORI & MizUTANI (1958) fig. Il 1-15 show plants that we would place undérschaefer
verwimpii Even in this case the disc calisparticular of the branch leaves are too short, indicating a closer rekition
to N. papulosa

Description(based on theotype ofL.. wallichiang GLM-B-0006484):

Plantsyellowish green, medium sized, up to 2 cm long, stem with leaves up to 0.9 mm wide, leaves ndBfeagiteng
1-pinnate, ofFrullania-type.Branchesup to 3 mm long, not flagelliform at the erfelagelliform branches sparse, up

to 4 mm long Rhizoids originating from the dorsal side of underleaf cells, dorsal cortical cells elongated polygonal, 27
T 35 % 437 95 um, 1.5 2.7 as long as wide, cell walls moderately thickened, trigones lacking to small, cuticle smooth.
Stem leaveglistant, longitudhally inserted, spreading at an angle of 680°, leaves rectangular to trapezoid, symmetric

to asymmetric, flat, 180 310 um wide, 23G 320 um long, 0.7 1.8 as long as wide, divided by 0.4.6 of the leaf
length, margin entire, disci68 cells wde, 1.51 2.5 cells long, 140 230 um wide, 9G 180 um long, 0.5 1.3 as long

as wide, median cells elongated polygonali 23 x 44i 66 um, 1.3i 2.2 as long as wide, cell walls weakly thickened,
trigones lacking, cuticle smooth, basal cells eloedaiolygonal, 21 52 x 481 75 um, 1.1i 2.4 as long as wide, leaf
lobes 3 4, upright to divergent, 2153.5 cells long, straight, 2 cells wide at base, multiseriate part 1 cells long, uniseriate
part 2i 3 cells long, cells rectangular to elongatetygonal, not constricted at the transversal walls| 28 x 291 57

pum, 1.77 2 as long as wide, cell walls weakly thickened, trigones small, cuticle smooth, half stem leaf near branch base
2-lobate, otherwise similar to the stem leav@&®m underleavedistant, transversely attached, appressed to the stem,
0.81 0.9 times as wide as the stem, underleaves trapezoid, 18Dum wide, 95 125 um long, 0.7 1 as long as wide,
divided by 0.3 0.5 of the leaf length, disci68 cells wide, 2.5 cells lon@57 130 um wide, 55 85 um long, 0.5 0.9

as long as wide, basal cells elongated polygonadl, 2 x 34i 55 um, 1.8 2.8 as long as wide, leaf lobe$ &, upright

to divergent, 1.5 cells long, 2 cells wide at base, multiseriate part 1 cells foseriate part 1 cells long, cells 123 x

3271 53 um, 1.9 2.5 as long as wide, cell walls thickened, trigones small, cuticle smBi@hch leavesimbricate,
longitudinally inserted, spreading at an angle of 680°, leaves rectangular, symmetric, flat, 22230 um wide, 410

1 500 umlong, 1.9 2.2 as long as wide, divided by G.8.4 of the leaf length, divided by 0.3 on the ventral side, imarg
entire, disc 6 8 cells wide, 3.5 5.5 cells long, 180 230 um wide, 270 330 um long, 1.2 1.8 & long as wide,
median cells elongated polygonal,i332 x 48i 75 um, 1.3 1.6 as long as wide, cell walls thin, trigones lacking, cuticle
smooth, basal cells elongated polygonalj 38® x 55 82 um, 1.17 1.9 as long as wide, leaf lobes 3, uprigh5,134.5

cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriateipdrt@lls long, cells elongated polygonal,

not constricted at the transversal walls, cells 26 x 377 61 um, 1.3i 1.5 as long as wide, cell walls thin, trigem
lacking, cuticle smoothBranch underleavesdistant, transversely attached, appressedi @& times as wide as the
branch, underleaves square to trapezoid, 60 um wide, 45 65 um long, 0.9 1.3 as long as wide, divided by 0.5

0.7 of the leaf length, disc 4 cells wide, 0.5 cells lond, 86 um wide, 20 30 um long, 0.4 0.8 as long as wide, basal
cells elongated polygonal, 1120 x 197 30 um, 1.4i 1.8 as long as wide, leaf lobes 2, upright,il&5 cells long, 2

cells wide at base, mtideriate part 1 cells long, uniseriate pait2 cells long, cells 12 19 x 23i 41 um, 1.5 2.2 as

long as wide, cell walls moderately thickened, trigones small, cuticle smooth.

Distinguishing characters

N. wallichianais characterised by (1) elongated cells of the stem and branch leaf disc that can reach up to 70 um, (2) the
remote, longitudinally attached stem leaves, (3) the disc of the stem underleaves that is only 1.5 cells high, (4) the small
branch underleavesnd (5) the tendency to create secondary cell divisions in the branch leaf disc.

Similar species:

A species that resemblds wallichianais Neolepidozia dinagatensi$he latterspecies howevers a larger planthas
less obliquely inserted branch leaves, basal cells of the branch leaves that can even reach 100 um, and a lanceolate, instea
of a bilobate stem leaf near the origin of the branches.

N. panayensiglso has larger branch leaf disc cells. Although the depicted branch underleaved ofvidlichiana
isotype are similar in size to thoseMfpanayensighey usually grow larger, as indicated in the drawings.
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As already mentioned bMITAGAWA (1973) the branch Idadisc cells ofN. wallichianaare larger than those of.
papulosa They reach up to 40 um in lengthNh papulosaand often more than 50 um b wallichiana N. wallichiana
has furthermore larger branch leaves and thinner cell walls.

Distribution
Nepal.

None of the specimens we studied matched the characteristicsagdllichiana Until further material isavailablewe
consider this specide beendemic to Nepal. Specimgabelled asN. wallichiananeedto be restudied to check their
identity.

Specimen studied
Nepal: Nepal. Ex Herb. Lehmannianum. 1853 (Isotypevallichiana GLM-B-0006484).

Remark:

Many AsianNeolepidozisspecimens have been identifiedNiswallichiang creating the impression that this species is

by far the most common and widely distributed in the region. Howevinrasawa (1973)pointed outN. wallichiana

is rather rare, a fact that most researchers have overlooked. As he only studied the type material from BM and G, he did
not provide any information about occurrences outside Nepal.

Neolepidozia winterlJ. SCHWARz , SCHAF.-VERW. & SHEVOCK Spec. nov.

Holotype

Indonesia Java Jawa BaraProvince Rim of Tangkuban Peraku (volcano) north of Lembang (Band@ig)5' 34.4"
S, 107° 36' 41.5" E1830 m fine soil on rodden wood dErica trees at crater rirleg. GERHARD WINTER 671, 14
January 198therbariumScHAFER-VERWIMP!, duplicate FR 0153253).

Figures
Plate348 Plate349, Plate350, Plate351, Plate352

ComparisorPlate4 1 H.

Description

Plantsyellowish green, small, up to 8 mm long, stem with leaves up to 0.5 mm wide, leaves notBragithing 1- to
bipinnate, ofFrullania-type.Branchesup to 3 mm long, not flagelliform at the erfedlagelliform branches sparse, up

to 3 mm longRhizoids not seenStemin cross section 190 um wide and 160 um high, cortical cells 1 ,530x 25i

34 um, cell walls moderately thickened, medullary cells up to 35, 28 x 141 25 um, cell walls thin to moderately
thickened, trigones small, dorsal cortical cells isodiaiméo elongated polygonal, 3046 x 327 54 um, 0.7i 1.5 as
long as wide, cell walls moderately thickened, trigones small, cuticleten&tem leavesmbricate, obliquely inserted,
spreading at an angle of 40%60°, leaves rectangular to trapezoid, symmetric to weakly asymmetric, lobes bent down
ventrally, 1901 400 pm wide, 240 340 um long, 0.8 1.3 as long as wide, divided by 0.9.6 of the le&length,
margin entire, disc 8 cells wide, 2i%4.5 cells long, 160 240 um wide, 90 160 um long, 0.4 1 as long as wide,
median cells isodiametric to elongated polygonal; 34 x 267 45 um, 0.9 1.5 as long as wide, cell walls nerdtely
thickened, trigones small, cuticle with striate papillae, basal cells ovate to elongated polygdras, 22847 54 um,

1.37 2.3 as long as wide, leaf lobes 4, upright to divergent, 4.5 cells long, straight to weakly falcate, 2 cells wide

at base, multiseriate part 3 cells long, uniseriate parti13 cells long, cells elongated polygonal, not constricted at the
transversal walls, 1625 x 261 36 um, 1.21 2.1 as long as wide, cell walls moderately thickened, trigones smallgecuticl
with round to elliptical papillae, half stem leaf near branch bakdae, otherwise similar to the stem leavgem
underleavesapproximate, transversely attached, upright,i1114 times as wide as the stem, underleaves squaré, 180
270 pm wide, 170 250 um long, 0.9 1.1 as long as wide, divided by 0.9.6 of the leaf length, disc 8 cells wide, 2.5

i 4.5 cells long, 146G 200 um wide, 80° 130 um long, 0.4 0.8 as long as wide, median cells ovate to elongated
polygonal, 23i 32 x 217 36 um,0.87 1.3 as long as wide, cell walls moderately thickened, trigones small, cuticle
smooth, basal cells elongated polygonalj Z5 x 30i 47 um, 1i 1.7 as long as wide, leaf lobes 4, upright to hooked,
3.57 8.5 cells long, 2 3 cells wide at base, ntideriate part 2 3 cells long, uniseriate parti26 cells long, cells 14

26 x 187 29 ym, 0.7i 1.8 as long as wide, cell walls moderately thickened, trigones small, cuticle siBeantich
leavesimbricate, obliquely inserted, spreading at an angk0df 60°, leaves rectangular, ovate to trapezoid, straight to
weakly asymmetric, lobes bent ventrally, 14280 pm wide, 21% 260 pm long, 0.9 1.5 as long as wide, divided by
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0.471 0.6 of the leaf length, margin entire, disc 6 cells widej % cells long, 105 220 pm wide, 100 135 pm long,

0.571 1.1 as long as wide, median cells isodiametric polygonal,#3x 29 40 um, 0.9 1.3 as long as wide, cell walls
thin tomoderately thickened, trigones lacking, cuticle with striate papillae, basal cells elongated polygbi3dl 229

T 53 um, 1.1i 2 as long as wide, leaf lobes 3, upright to weakly divergent, 8.5 cells long, 2 4 cells wide at base,
multiseriate @rt 31 5 cells long, uniseriate parfi23 cells long, cells ovate to elongated polygonal, not constricted at the
transversal walls, cells 1931 x 19i 40 um, 0.8/ 1.8 as long as wide, cell walls thin to moderately thickened, trigones
lacking, cuticlewith round to elliptical papillaeBranch underleavesapproximate, transversely attached, appressed, 1
1.5 times as wide as the branch, underleaves square, ovate to trapezbitiy@20n wide, 130 180 um long, 0.8 1.4

as long as wide, divided by3Ji 0.5 of the leaf length, disci46 cells wide, 1.5 3.5 cells long, 75 170 um wide, 80

T 110 um long, 0.5 1.3 as long as wide, median cells isodiametric polygonal, 25 x 247 38 um, 0.97 1.2 as long

as wide, cell walls moderately thickenetgones lacking or small, cuticle smooth, basal cells elongated polygorial, 24
28 x 301 57 um, 1.3/ 2 as long as wide, leaf lobes 3B, upright, lobes bent towards the stem,i245 cells long, 2

3 cells wide at base, multiseriate pait 2 cellslong, uniseriate parti 2 cells long, cells 1¥ 28 x 217 34 ym, 1i 1.8

as long as wide, cell walls moderately thickened, trigones lacking or small, cuticle smooth.

Distinguishing characters:

N. winteriis characterised by (1) the large stem underleaves with lobes that are up to 8.5 cells long, for several rows
biseriate and falcate in wedleveloped plants. It has furthermore (2) obliquely attached branch leaves with lobes bent
down ventrally, (3) deepldivided stem and branch leaves, (4) branch and stem leaf lobes that are up to 4 cells wide at
the base, and (5) coarsely papillose branch leaf lobes.

Similar species:

The onlyother species with symmetric branch leaves and large branch underlddvbesdgeri However, the stem and
branch leaves are of a different shape and lesdyddefided. The stem underleaf lobes al®rter and only up to 3.5
cells longs.

N. massartianavith obliquely inserted branch leaves has shorter underleaf lobes that are very rarely wider than 2 cells at
the base.

N. lembangensiBom the same location has somehow flexuous leaf lobes that occasionally develop a tooth at their base
andhasvery thin cell walls.

Distribution
Indonesia (JavaPnly known from the type collection.

Etymology.
The species is named afterWINTER who detected this species.

Neolepidozia yorongil. SCHWARZ , SCHAF.-VERW. & SHEVOCK Spec. nov.

Holotype

Philippines: Mindanao Island Bukidnon Province Quezon, Barangay Luminato, Sitio Sto. Domingo, Mount
Pinamantawan, Tangkulan Ran@eé 45' 56.1" N 125° 13' 43.6" E£1673 m Slope trail, mossy forest, just 25 meters
to summit of Mt. Pinamantawan, with ferns and tree ferns as dominant understoypmplatien hardwood branch,
in filtered light leg. AIMANUELZON P.YORONG9313 29 August 202ZherbariumSCHAFER-VERWIMP!, duplicate
CAYS). This specimen is a mix of the following 3 spec¥sRONG931a (holotype oNeolepidozia yorongilY ORONG
931b (holotype oNeolepidozia philippinensisandY oRONG931c (holotype oNeolepidozigdangkulanensis

Figures

Plate353, Plate354, Plate355, Plate356, Plate357.
ComparisorPlateli D.

Description
Several characters could not be observed due to the fragility of the leaves and underleaves.
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Plants pale yellowish green, small, up to 1.5 cm long, leaves fraginching 1-pinnate, ofFrullania-type.Branches

up to 2 mm long, occasionally flagelliform at the eRthgelliform branches sparse, up to 5 mm lon&hizoids not
seen.Stemin cross section 110 um wide and 80 um high, cortical cells 9,3® x 131 25 pum, cell walls thickened,
medullary cells up to 20, ®17 x 97 17 um, cell walls thickened, trigones moderately enlarged, dorsal cortical cells
elongated polygonal, 2430 x 567 65 um, 1.97 2.7 as long as wide, cell walls thin, trigones lacking, cuticle smooth.
Stem leavedlistant, longitudinally to obliquely inserted, spreading at an angle df 80°, leaves trapezoid, symmetric

to weakly asymmetric, flat, 150160 pum wide, margin entire, disc 6 cells wide, 2.5 cells long,i 1180 um wide, 85

100 um long, 0.6 0.9as long as wide, median cells square, hexagonal to short rectangulaé82324i 33 um, 1i

1.3 as long as wide, cell walls moderately thickened, trigoned,stuéitle with striate papillae, basal cells ovate to
elongated polygonal, 2129 x 341 43 um, 1.2 2 as long as wide, leaf lobes 3, upright, 2 cells wide at base, multiseriate
part 1 cells long, cells round, constricted at the transversal walis325< 25i 30 um, 0.9i 1.1 as long as wide, cell

walls moderately thickened, trigones small, cuticle with round to elliptical papillae, half stem leaf near branch base 2
lobate, otherwise similar to the stem leav&em underleavedlistant, transverselytached, upright, 0.9 times as wide

as the stem, underleaves transversely linear, B2 um wide, disc 4 6 cells wide, 1.5 2.5 cells long, 50 120 pm

wide, 507 80 um long, 0.5 1.3 as long as wide, median cells square to hexagonalR1% 197 26 um, 1i 1.2 as long

as wide, cell walls moderately thickened, trigones small, cuticle smooth, basal cells elongated ovate to polyigonal, 16
25 x 261 32 um, 1i 1.9 as long as wide, leaf lobe$ 3, upright, 2 cells wide at base, multiseriate parlisdong, cell

walls moderately thickened, trigones small, cuticle smo8ttanch leaves approximate, longitudinally inserted,
spreading at an angle of 5080°, leaves rectangular to trapezoid, symmetric, flat,i1180 um wide, margin entire,

disc 41 6 cells wide, 2.5 3.5 cells long, 90 165 um wide, 80 120 um long, 0.6 1.3 as log as wide, median cells
square to hexagonal, 2532 x 267 29 um, 0.8 1 as long as wide, cell walls moderately thickened, trigones small,
cuticle with striate papie, basal cells ovate to elongated polygonal, 38 x 25i 40 um, 1i 1.3 as long as wide, leaf
lobes 2i 3, upright, 2 cells wide at base, multiseriate part 1 cells long, cells round, constricted at the transversal walls,
cells 23i 28 x 21i 28 um, 097 1.1 as long as wide, cell walls moderately thickened, trigones small, cuticle with round
to elliptical papillaeBranch underleavesdistant, transversely attached, upright, 123 times as wide as the branch,
underleaves square to trapezoidj 960 um wide, disc 4 cells wide, 1i52.5 cells long, 60 100 um wide, 50 85 um

long, 0.51 1.4 as long as wide, median cells square to hexagonal285< 22i 24 um, 0.8 0.9 as long as wide, cell

walls moderately thickened, trigones small, cuticl@sth, basal cells ovate to elongated polygonali, 28 x 27i 42

pum, 1.37 1.8 as long as wide, leaf lobes 2, upright, 2 cells wide at base, multiseriate part 1 cells long,i c2Hs<118

T 28 um, 0.9 1.2 as long as wide, cell walls moderately tbio&d, trigones small, cuticle smooth.

Distinguishing characters

The species is characterised by (1) the fragile leaves, (2) the trapezoid stem It dés2.5 cells high, (3) the almost
round leaf lobe cells, and (4) the small underleaves.

Similar species

On the one hand, thepecies resemblds. arauluensiswhich has a higher stem leaf disc (up to 4.5 cells) and larger,
imbricate underleaves. On the other hand, it shows similaritiss sghusterivhich also has a higher (up to 4.5 cells)
branch leaf disc that is rectangular rather than trapeabi schusterseems to have less fragile leaves.

N. mamillosa another species with constricted transversal walls of the leaf iide=snot have fragile leavésjt hasa
rather irregular branch Iéahape and bulging hyalodermis cells of the stem.

It somehow also resembl€gramanus perfragili€].J ENGEL etG.L. MERR)) E.D.CoopPERfrom New Zealand but differs
in the basatlisccells and the stem underleaves. We disonotobserve any whitish to bluish green, water repellent cell
surface.

Distribution

Philippines (Mindanao)Only known from the type collection.

Etymology.
The species is named afeP. Y ORONGWho detected this species in the Philippines.

Neolepidozia zantenld. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. nov.
Holotype
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Indonesia New GuineaW-Neuguinea. TanaMerah, 8 km along the road to Mindiptas8 m leg.vAN ZANTEN 105,
1959 (JE!det.M. MizuTANI asLepidozia augustana

Figures:
Plate358 Plate359, Plate360 Plate361, Plate362

ComparisorPlate31 B.

Description:

Plants pale yellowish green, medium sized, up to 2 cm long, stem with leaves up to 0.8 mm wide, leaves not fragile.
Branching 1- to bipinnate, ofFrullania-type. Branchesup to 3 mm long, not flagelliform at the erflagelliform
branchesscattered, up to 2 mm lonBhizoids originating from the dorsal side of underleaf cefitemin cross section

220 pm wide and 170 pm high, cortical cells 1237 x 22i 38 pm, cell walls thickened, medullary cells up to 35, 18

T 30 x 137 32 um, cell walls moderately thickened, trigones moderately enlarged, dorsal cortical cells elongated
polygonal, 30i 50 x 58i 96 um, 1.3/ 2.5 as long as wide, cell walls thin, trigones small, cuticle sm&m leaves
approximate, longitudinally inserted, spreading at an angle of B0®°, leavesquare to rhombic, asymmetric, flat, 340

T 480 pm wide, 340 420 pm long, 0.8 1.1 as long as wide, divided by 0.4.5 of the leaf length, margin entire, disc

61 8 cells wide, 2.5 4.5 cells long, 250 350 um wide, 160 260 um long, 0.6 1 as loy as wide, median cells
elongated polygonal, 3854 x 551 74 um, 1.3/ 1.7 as long as wide, cell walls thin, trigones lacking, cuticle smooth,
basal cells elongated polygonal, 458 x 60i 88 um, 1.3i 1.9 as long as wide, leaf lobe$ 3, upright todivergent,

3.57 4.5 cells long, straight to weakly falcate, 2 cells wide at base, multiseriateipantdlls long, uniseriate parti34

cells long, cells ovate to elongated polygonal, not constricted at the transversal wallsf 20391 58 um, 1.2i 2 as

long as wide, cell walls thin, trigones small, cuticle with round to elliptical papillae, half stem leaf near branch base 2
lobate, otherwise similar to the stem leav&®m underleavedlistant, transversely attached, spreading away from the
stem,0.871 0.9 times as wide as the stem, underleaves square to trapezaidl 3®@m wide, 85 110 um long, 0.6

0.9 as long as wide, divided by 0.2.4 of the leaf length, disci68 cells wide, 1.5 cells long, 85120 um wide, 50

80 um long, 0.4 0.9 as long as wide, basal cells elongated polygonal 3i5x 33i 46 um, 1.3/ 2.6 as long as wide,

leaf lobes 3 4, upright to divergent, 1.6 2.5 cells long, 2 cells wide at base, multiseriate part 1 cells long, uniseriate
part 1i 2 cells long, cd$ 157 26 x 207 28 um, 1i 1.8 as long as wide, cell walls thin, trigones lacking, cuticle smooth.
Branch leavesimbricate, longitudinally inserted, spreading at an angle ofi600°, leaves rectangular to trapezoid,
asymmetric, flat, 230 330 um wide, 430 500 um long, 1.4 2.1 as long as wide, divided by 0.D.6 of the leaf length,
margin entire, disc 6 9 cells wide, 3.5 5.5 cells long, 160 240 um wide, 190 350 um long, I 1.6 as long as wide,
median cells elongated polygonal,i388 x 541 75 um, 1.2" 1.6 as long as wide, cell walls thin, trigones lacking, cuticle
smooth, basal cells elongated polygonalj & x 64i 86 um, 1.5 2.1 as long as wide, leaf lobes 3, upright to weakly
falcate, 3.5 4.5 cells long, 2 3 cells wide at bge, multiseriate partil2 cells long, uniseriate parfi23 cells long, cells
rectangular to elongated polygonal, not constricted at the transversal walls, ¢ell§ 27417 57 um, 1.2i 1.8 as long

as wide, cell walls thin, trigones lacking, cutioléth round to elliptical papillaeBranch underleaves distant,
transversely attached, spreading away from the sterii, @6times as wide as the branch, underleaves square7 50

pm wide, 60i 65 pm long, 0.9 1.1 as long as wide, divided by 0.3.5 of the leaf length, disc 4 cells wide, 0.5.5

cels long, 50i 70 um wide, 30" 45 um long, 0.5 0.7 as long as wide, basal cells elongated polygonal,Z5x 26i

33 um, 1.17 1.7 as long as wide, leaf lobes 2, upright, 1.5 cells long, 2 cellsatig@se, multiseriate part 1 cells long,
uniseriate part 1 cells long, cells.21 x 21 36 um, 1.1i 1.9 as long as wide, cell walls moderately thickened, trigones
small, cuticle smooth.

Distinguishing characters:

N. zanteniis characterised by (1) the weakly asymmetric branch leaves, (2) the large branch leaf disc cells that can reach
up to 75 um in length, (3) the small branch underleaves, consisting of fewer than 10 cells, and (4whbetticells
without trigones.

Similar species:

N. cuneifoliaalso has asymmetric leaves, tiwalled cells andathersmall branch underleaves. Its branch leaves are
howevermore asymmetric than thoseMf zantenijand the branch leaf disc cells are only up to 40 um [bhg.above
mentioned distinguishing charactershof zanteniiare quite unique amongst thieolepidozisspecies with asymmetric
leaves.

The only other species with very long branch leaf disc cells and small branch underl®avesriayensisThis species
has symmetrical branch leaves that are less than 200 pm long.
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MizuTANI identified the holotype o. zanteniiasL. augustanaHowever,N. augustandnas larger branch underleaves,
less asymmetric branch leaves, and very thin cell walls.

Distribution:

Indonesia (New GuineaPnly known from the type collection.

Etymology:

The species is named af@ERNARD O. VAN ZANTEN (19271 2025)who detected this species.
7. Neolepidoziesspecieghat have not beenstudied

During our studiesve were not able to get a certain number of specimens for loan or could otherwise clarify the identity
of particular species. The respective material has to be restudied to verify its identity.

Lepidozia augustanaar. ? STEPH. Species Hepaticarum 6: 321. 1922.
Type:

Nova Guineal(edermanregit). Respective specimen not yet identified.

Remarks:

The editor of theBulletin de I'Herbier Boissiemade a footnote that the manuscript of the authotrSTErHANI, did not
include a name.

With a length of 6 cm, this variety is a rather large form. Even though there is a description it might not be possible to
pinpoint to the right specimen for additional studies.

Lepidozia expans&TEPH. Species Hepaticarum 6: 346. 1922.

Type:

There are two specimenslofexpansan G labeledaéd TYPUSO0. The first one, G0011345
Bureau of Science No. 17008 additionally meritigi on de ad wo o d, theGegdhd, BED112365) aigire a s
from the Herbarium Bureau of Science No. 17081 memgpihon trees, 1000 moC.B.RBRINSON wer e
on Mt. Maquiling, Province of Laguna, Luzon, Ded. 8, 1912.

As STEPHANI (19171924)statedi n  hi s or i g iSterdid pusdlae 8aver u p& s can corticol a
likely thatG00112365 is the type &f expansaThis is supported by the fact, that G00113451 does not seem to be sterile.

If L. expansaan be maintained as a valid species a lectotype has to be selected.

Figures:

DEL RosARIO(1975) Fig. 81 a, STEPHANI (1985) Icones 5227.

The drawings oDEL ROsSARIOdepict a different species, as he distinguishexpansdy its trilobate stem leaves, which
are not shown oB8TEPHANIS drawings.

Fig. 158 Lepidozia expansdaranch leaf Fig. 159 Lepidozia expansatem leaf
(redrawn fromSTEPHANI [1985]) (redrawn fromSTEPHANI [1985])

Remarks:

Sincelepidoziaexpansaas asymmetric branch leaves as depicte8rEpHANI (1985), it is more likely that. expansa
belongs to species relatedltepidozia variifolia
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Only MiTzuTtANI studiad both of the specimens in G atatbelledt hem as fASyntype&TacAWMaerr e i s
ENGEL on G00112365 giving the impression that they only studied G00113451 from dead wood. As these plants are
larger and look on the scans similarLigpidozia teneraKITAGAWA S conclusion thalt. expansahould be treated as a
synonym ofL. tenerais comprehensibl&ENGEL & MERRILL (2004) pulL. teneraas a synonym tdelaranea wallichiana

It also explains why they treat Expansan a similar way.

A duplicate ofthe Herbarium Bureau of Science No. 17008 (= G00113451) is located in E as E00304521. On the label
RAE followed the judgement d&NGEL indicating that it is the isotype dfpidozia expansa

The respective specimens have still to be studied in detail to clarify the identitgxgfansa

Lepidozia hainanensiK.C. CHANG in K.C. CHANG & C. GAo. Bulletin of Botanical Research,
Harbin 4(3): 84. f. 2. 1984.
Type:

China: Guangdong: Hainan Dao, Mt. Dialuoshan, ad truncos prostratos putrescentes saepe cum aliis hepaticis muscesque,
15. X. 1974 Gao Chiern2899 (Typus in ISPH).

Figures:
CHANG & GAO (1984) Fig. 2.

Fig. 160 Lepidozia hainanensigranch  Fig. 161 Lepidozia hainanensiranch
leaf (redrawn fromCHANG & GAo [1984]) leaf (redrawn fromCHANG & GAO [1984]
Remarks:

MizUTANI & CHANG (1986)synonymised.. hainanensisvith Lepidoziawallichiana However, as the figures show small
stem and branch leaf disc cells, it is very unlikely thatainanensiss a synonym of.. wallichiana Instead, it shows
similarities withNeokpidoziapapulosaand its varieties. As we were unable to study the type lodinanensisthis topic
has to be revisited at a later date.

Lepidozia massartianaar. laxa SCHIFFN . Hedwigia 39: 196. 1900nom. ill.

Type:

Java. Urwald von Tjibodas, an faulem HolltePfl. I. 1895 (No. 1417), ledl. Massart (G00281054).
Remarks:

ScHIFFNERdId not provide a description or drawings of this variety makiiteditimate This was not corrected in later
publications. Without studying the typeaterial,we are not able to confirm its identity.

Lepidozia paucidenS$TEPH. Species Hepaticarum 6: 337. 1922.

Type:

Java Fleischerlegit] (G0069685,n ot e i T M.pMazOTAND July 1965;det. N. KITAGAWA, 1 9L6ép@dozia
paucidensSt.Y L. papulosaSt). 0

Figures:
STEPHANI (1985) Icones 522.
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L

Fig. 163 Lepidoziapaucidens stem

Fig. 162 Lepidoziapaucidensstem leaf undeteaf (redrawn fromSTEPHANI[1985])

(redrawn fromSTEPHANI [1985])

Remarks:

STEPHANI(19171924) described. paucidenss a plant with trilobate stem leaves, that are 330 um long, having a disc
6 cells high. He also mentions stem underleaves with for Ibbeslescription differs from his drawings.

Amongst the specimens we studied, ohgokpidoziacameronensigand Neokpidoziakasudsuranensigeveloped
trilobate stem leaves. They have, however, shorter stem leaves and a shorter disc with larger cells.

Until the type could be studied we therefore folldiWAGAWA (1973 ) wh o me h.tpaucderssortespendwelii
with L. papulosdi .

Neolepidozia planifolia(STEPH.) E.D. COOPER. Phytotaxa97(2): 57. 2013.

[ Lepidozia planifoliaSTEPH. Species Hepaticarum. 3: 629. 1909.

Type:

Japan. Tsurugan.Faurie 654.Juin 1900(G0069689)Lectotype fide HATTORI & MIZUTANI (1958).
Isotypes are alsiocatedin FI (FI084174, FI084175) and P@C 0102354).

Figures:
STEPHANI (1985) Icones 344

Fig. 164 Lepidoziaplanifolié; stem leaf  Fig. 165 Lepidozia fanifolia, branch
(redrawn fromSTEPHANI [1985]) dorsal(redrawn fromSTEPHANI [1985])

Remarks:

HATTORI & MizuTANI (1958) synonymized.. planifolia with L. wallichianabut did not depicthe holotype. As they
compareL. planifolia with their own collections from Malacca and Ceylon, tludyviously had a very broad species
concept ofN. wallichiana

TAYLORst udi ed t he typeNedlepidoBaFUuiForRDEPTAAOREt at hhgr @&stingly the
L. planifoliain the list ofNeolepidozispecies iFULFORD & TAYLOR (1968).

KiTaGawA noted on the type in GG00069689% HATTORI & MizuTANI regarded this species as synonymLof
wallichiana Gott. (Journ. Hattori Bot. Lab. 19: 86, 1958). But both are not conspeNifi€iTAGAWA, determ. Anno
1969)KiIi s f urt h éepidozidflaeifoliaSTty.poe ionfdi cates that he wabk convi
planifolia is awell-definedspeciesin KITAGAWA (1973) he just indicated thdt. planifolia, L. leratii and L.aubertii

Afare all c | oaybkelcgnspecdid vath.. pagpulogén.d m

ENGEL & MERRILL (2004) assigned certaieolepidozianaterial from Japan and TaiwanTelaranea planifoliabased
on its lectotype KAURIE 654, G) from Japan.

As the scanned image of the typel@pidozia planifoliain G (G00069689) also shows bilobate branch leaves that
correspond t&TEPHANI (1985) Icones no. 5259 and his initial descriptioSTEPHANI (1906:1909) thereforewe do not
considerL. planifoliato be conspecific with any of tiéeolepidozisspecies that we studied.
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Since the type df. planifoliawas not available for loan this topic has to be clarified at a later point of time.

Lepidoziawallichiana var. gracilis SANDE L AC. Synopsis hepaticarum javanicarum. 3856.
Type: [Java] Ad craterem TjiwidelHerb. Jungh. (Isotype PC0102565).

Type:

[Java] Ad craterem TjiwideHerb. Jungh. (G00265670).

Remarks:

KITAGAWA studied the type specimen in 1969 and identified litsgdozia wallichianalf KITAGAWA alreadystabalized
his understanding df. wallichianathat he published iKITAGAWA (1973) it is likely that the plants are somehow related
to N. sarawakensisWithout studying thenaterial,it is hard to judge to which species it belongs.

8. Erroneous Asian recordsof Neolepidoziaspeces

Neolepidozia capilligerdSCHAGR.) FULFORD ET J. TAYLOR . Brittonia 11(2): 84. 1959.
[ Jungermannia capilliger&CHWAGR. Historiae muscorum hepaticorum prodromus. 21. 1814.
[ Lepidozia capilligera(SCHWAGR.) LINDENB. in GOTTSCHE LINDENB. & NEES Synopsis Hepaticarum 2: 204. 1845.

[ Mastigophora capilligerg SCHWAGR.) TREVIS. Memorie del Reale Istituto Lombardo de Scienze e Lettere. Serie 3,
Classe di Scienze Matematiche e Natural416. 1877.

[ Telaranea capilligerd SCHWAGR.) R.M. SCHUST. Journal of the Hattori Botanical Laborato36: 256. 1963.
Figures:

ENGEL & MERRILL (2004) Fig. 3PIPP0(1984) Fig. 41g; STEPHANI (1985) Icones no. 5077, 5078.
Remarks:

The following specimen frorhigh elevations in New Guinea, keptl& were identified by Mizutani as. capilligera

HEWSON 121, HEWSON 284, R.M. SCHUSTER 67-5957,R.M. SCHUSTER 67-6608/b,R.M. SCHUSTER 67-6623/a,R.M.
SCHUSTER67-6638,R.M. SCHUSTER67-6758,R.M. SCHUSTER67-6759,VAN ZANTEN 68-3082/bisa, VAN ZANTEN 68
3116/a,vAN ZANTEN 68-316/f1,VAN ZANTEN 68-560/a2 VAN ZANTEN 68-809/a,W. VINK 17388B.All these specimens

belong to d.epidoziaspecies as the hyalodermis is lacking and the dorsal base of branch and stem leaves is often extended,
a feature thatannotbe found inNeolepidoziaWe leave it open for the time being to whichpidoziaspecies the
specimens belong.

The followingLepidoziaspecimen, collected in New Guinea and identified.aspilligerais depicted orfPlate364and
Plate365

[Papua New Guined NO-Neuguinea. W. Highlands, Mt. Hagen, 3708000 m, alpine tussock, in densely shaded hole
on peaty sojlleg.VAN ZANTEN 68-3116/a 1968 (JE! det.M. MizUTANI asLepidozia capilligerd

It was stated b¥ENGEL & MERRILL (2004) thaiN. capilligeramight bean endemic species to Tasmania. Considering the
distribution of thedifferent species studiatis very unlikely that this species can be found in Asia.

Further records oN. capilligeraprovided by the Consortium of Bryophyte Herbaaa from New GuineeBELLAMY
1559, NY 05087660) and Sarawak (cMIEIJER H 3245482) are doubtful and have to be verified.

Neolepidozia heterotext¢STEPH.) E.D. COOPER. Phytotaxad7(2): 55.2013

[ Lepidozia heterotext&TEPH. Species Hepaticarum 6: 329. 1922.

[ Telaranea heterotext¢STePH.) J.J.ENGEL & G.L. MERR Fieldiana: Botany, New Serigg}: 160. 2004.
= Lepidozia aubertilJoveT-AsT. Candollea 11:35. 1948 fide HURLIMANN (1985).
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= Neolepidozia aubertifJoveET-AST) E.D. COOPER Phytotaxa 97(2):55. 2013.

= Lepidozia theriotiiSTEPH. Species Hepaticarum 6: 343. 198@e HURLIMANN (1985)

= Lepidozia wallichianavar. theriotii (STEPH) Herzogin sched

Figures:

JOVET-AST (1947) fig. 2 (ad.. aubertiiy STEPHANI (1985) Icones no. 5239, 5281 (asheriotii).
Plate78, Plate80 (from SELLING 118).

Specimen studied:

New Caledonia Montagnes des Sources, 800 m, hudigtacaria muelleriforest, leg.OLAF SELLING 118, 1949 JE!,
identified byHERZOG asLepidozia wallichianavar. theriotii [ST.] HERZ).

Remarks:

HUORLIMANN ( 1 985) mentions a specimen in G from the North Mo
that was collected 1888 BWARBURG and identified bySTEPHANI as L. theriotii. Already W. MEIJER revised tle
identificationto L. cf. massartiana

None of the Asian specimens that we studied show the conspicuous cell patterdasgghdeinner disc cells surrounded

by smaller marginal cells, \ery characteristiéeature mentioned bMURLIMANN for N. heterotextaAccording to him

this species can only be found in New Caledonia and the New Hebrides.

If L. aubertiiis a distinct species or conspecific wNhheterotextas proposed bMURLIMANN (1985) has to be verified

in future studies.

9. Distribution and Frequency

The knowledge of the distribution of the differéteolepidozisspecies is still very fragmentary. On the one hand, this is

due to the fact that many of the specimens were identifibd aallichianaup to now. On the other hand, we limited our

studies to material we collected ourselves and to specimens from selected herbaria. Furthermore, the tropical areas in the
region in particular have only been studied to a limited extent.

Neolepidozias distributed in Asia from Nepal and Sri Lanka in the west, southern China and southern Japan in the north,
to New Guinea and the Solomon Islands in the @adtle 2). The diversity is highest in the tropical areas, whereas it
becomes lower in the subtropical regions.

N. mamillosais one of the most widely distributed species. It is found from southern Japan in the north to Singapore,
Borneo, and as far as New Guinea. Although there are areas where it has not been found, the species is likely to appear
wherever mangrove forests skiA similar distribution can be observedNnmassartianaeventhoughthe species grows

at higher altitudes in tropical rain forests.

As KITAGAWA (1973) pointed out,N. papulosas widely distributed in the region. We agree with this assessment. Its
distribution range extends all the way to Sri Lanka, but it appears to be absent from New Guini& sBettockiand
N. variifolia are also widely distributed, ranging from the Malay Peninsula to the Philippines.

On the contrarylN. wallichianais a very rare species. As far as we can tell, it only occurs in Nepal, where it seems to be
endemic.

The high diversity in the Philippines indicates a potential diversity centre, which partially is due to the fact that almost
onethird of the samples examined originate from the Philippines. As with distribution of other bryophytes, the Philippines
often day a mediating role between Taiwan and Borneo on the one hand and New Guinea on the dikeftepiniozia

this applies for instance té. cuneifoliaandN. sarawakensisar. grandistipula

There is significant number of wellefined species that is only known from the tgpbection(Table3). One reasofor
this is that those that grow intermixed with other bryophytes can easily be overlooked.

Nevertheless, we are convinced that there is a high degree of endemism within theemapi&lozia This tendency
can be observed primarily in Mindanao, Borneo, the Malay Peninsula, New Guinea, and the Solomon Islands. Whether
this tendency will continuencethe exploration of thesareasadvancesremains to be seen in future studies.
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Cambodia (1)

1 Neolepidozisspec.
China (1)

1 hainanensis
India (1)

1 Neolepidoziasspec.
Indonesia(13)

1 cuneifoliavar.
luxurians
kolombangaraensis
lembangensis
mamillosa
massartiana
papulosa
papulosavar. apoensis
papulosavar.
uniseriata
shevockii
tenera
variifolia
winteri

zantenii

Japan (2)

1 mamillosa

1 schaeferverwimpii

=4 =4 =8 -8 -8 -89

= =4 =4 =4 =4

Malaysia (19)
1 beckeri
1 bickeri

I cameronensis

cuneifoliavar.
luxurians
dulitensis
ingekarolae
katrinae
larutensis
mamillosa
massartiana
ophiria
papulosa
reichardsii
sarawakensis
sarawakensisar.
grandistipula
sarawakensisar.
rajaensis

1 shevockii
 tenera

M variifolia
Nepal (1)

1 wallichiana
Papua New Guinea(12)
arauluensis
augustana
cuneifolia
cuneifoliavar.
luxurians

1 kaindiensis

T mamillosa

1 morobensis

=4 -4 _-a_-a_8_48_48_4.--°_24-2 =

=

E R EE ]

A AA-A-A-A_A_A_A_-4_-4_4_49_49_-49T =A =4 =4 -8 -9

=

=a =4 =4

f

novoguineensis
panayensis
schusteri
streimannii
variifolia var.
kairuruensis

hilippines (25)

cuneifolia
cuneifoliafo. biloba
dinagatensis
hamiguitanensis
kasudsuranensis
larutensis
limbawonensis
lungaensis
massartiana
ophiria
palawanensis
panayensis
papulosa
papulosavar.apoensis
papulosavar.
kalatunganensis
papulosavar.
uniseriata
philippinensis
salasii
sarawakensisar.
grandistipula
richardsii

125
1 shevockii
1 tangkulanensis
I tenera
1 variifolia
1 yorongii
Singapore(1)

1 mamillosa

Solomon Islands(2)

1 kolombangaraensis

i solomonensis

Sri Lanka (2)

1 papulosa

1 papulosavar.plumula

Taiwan (5)

1 schaeferverwimpii

I massartiana

1 panayensis

1 papulosavar. sakuraii

1 sarawakensivar.
grandistripula

Thailand (5)

9 bickeri

1 cameronensis

1 schaeferverwimpii

1 parvula
1 shevockii
Vietnam (1)

1 Neolepidozisspec.

Table 2: Distribution ofNeolepdiozisspecies in East, South, and South East Asia basedrenrrent studies

91 variifolia (18) 1 schaefetverwimpii(4) { papulosavar. 1 lungaensig1)

1 papulosa(16) 1 ophiria (4) kalatunganensi§?) 1 palawanensigl)

1 massartiang10) 1 dulitensis(3) 1 parvula(2) 1 papulosavar. plumula

71 shevockii(10) 1 morobensig3) T richardsii (2) 1)

1 cuneifoliavar. 1 papulosavar. 1 samoaensif?) 91 philippinensis(1)
luxurians(8) uniseriata(3) I sarawakensivar. 1 salasii(1)

1 papulosavar.sakuraii  f arauluensiq?2) rajaensis(2) 1 sarawakensi¢l)
(8) 1 augustang?2) 1 schusteri2) 1 richardsii (1)

T mamillosa(7) f  cameronensi{?) I streimannii(2) I solomonensigl)

1 tenera(7) 1 cuneifoliafo. biloba 1 beckeri(1) 1 tangkulanensigl)

9 variifolia var. 2) 1 dinagatensigl) 1 wallichiana (1)
kairuruensig(7) 1 hamiguitanensi$2) 1 ingekarolag(1) 1 winteri (1)

1 panayensi¢6) 1 kolombangaraensi®) 9§ kaindiensiq1) 1 yorongii(1)

1 cuneifolia(5) 1 larutensis(2) 1 kasudsuranensid) 1 zantenii(1)

1 Dbickeri(4) 1 novoguineensi§) 1 katrinae(1)

1 sarawakensivar. 1 papulosavar.apoensis Y lembangensigl)
grandistipula(4) (2) 1 limbawonensigl)

Table 3: Number of studiedpecimenger taxon
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10. Conclusion

As already mentioned above the geN@olepidozids by far much more diverse as it was understood befodeurther
new species are expected to be faund

Even the examination of previously identified specimens considerably expanded the range of species. One of the most
important findings is thal. wallichianais an extremely rare species. Existing identificationil.asallichiananeed to
be reviewed. New identifications Bs wallichianarequire a thorough comparison with the type material and descriptions.

Genetic studies are recommended to verify the proposed species concept, both to improve the circumscription of the
species and to better understand the relationships between them. Previous sequencing, edgewiallicbiang should
only be used after the relevagecimensave been revised.

Based on morphological characteristics, at least some relationships have becorik elearillossstands alone among
theNeolepidoziaspecies. The mamillose cells of the perianth, the strongly constricted cells of the leaf lobes, the bulging
cells of the stem hyalodermis, but also its specific environment in mangrove forests where this species can be found, make
it unique. The future ¢ablishment of a new genus is not unlikely.

As mentioned abovelN. dulitensismediates towardgricholepidozia e.g. toT. fissifolia or T. lindenbergiivar.
complarata. The strongly flattened growth form, the uniseriate branch leaf lobes, and the leaves divided almost to the
middle are characteristic of thidURLIMANN (1985) already pointed out similarities to certhi@olepidozidorms.

The position ofN. yorongiiis equally isolated. The rounded, fragile cells have not been observed in this form in any of
the otherNeolepidoziaspecies. Fragile leaves with similar cell pattern can also be observed in theCgeansnus

Species of this genus develop a granular layer on their cell surface that will give the plants a whitish appearance. Even
though we did not observe a granular layer on the celk jrorongij there might be relations @eramanus

There are also species that are similaKtozia, e.g.,N. katrinae N. parvula andN. richardsii. Even though the
morphological characteristics show some similarities, it is currently not possible to make any statements about the
relationship between these species dfuozia.

It is difficult to find further groupings within the genus. Although species can be distinguished morphologically by
symmetrical and asymmetrical branch leaves, it is not possible to draw any conclusions about the relationship between
and within these grqs. The variability of individual species tends to point against leaf symmetry representing
phylogenetic relationships.

Future research should focus on studying the remaining types, reviewing the numerous specimens still available in various
herbaria, and conducting genetic studies. Based on these studies, as well as Enaa BYMERRILL (2004), a study
of American species of this genus is recommended.
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Plates
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Comparison plate species with fragile branch leaves

Plate 1: From top to bottoni branch ventral, branch leaf, branch underleaf, stem leaf, stem undsfrléai N.
streimannij B N. arauluensisCi N. schusteriD i N. yorongii E7 N. philippinensisScales: for ventral branches
0.5 mm; for all leaves 0.2 mm (from the specimen mentioned at the respective plates)
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Comparison plateKurzia habitus (A T C), uniseriate branch leaf lobegD 1 1), irregular branch
leaves(J i P)

Plate 2: From top to bottoni branch ventral, branch leaf, branch underleaf, stem leaf, stem unaéieafN. parvula,

B i N. katrinag Ci N. richardsii, D i N. ophiria, ET N. dulitensis Fi N. wallichiana G i N. dinagatensisH i N.

papulosavar. uniseriatg | T N. papulosavar. kalatunganensisJ i N. lungaensis K i N. lembangensisL 7 N.

novoguineensjsM i N. shevockii N7 N. limbawonensisO i N. massartianaP i N. cuneifoliafo. biloba; Scales: for
ventral brancheg 0.5 mm; for all leaves 0.2 mm (from the specimen mentioned at the respective plates)
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Comparison plateof species with asymmetric branch leaves

Plate 3: From top to bottorii branch ventral, branch leaf, branch underleaf, stem leaf, stem undédeialN. augustana
B 1 N.zantenij Ci N. palawanensiD i N.variifolia, ET N. variifolia var. kairuruensis Fi N. solomonensisGi N.
cuneifoliavar. luxurians H1 N. cuneifolia I i N. cuneifoliafo. biloba, J7 N. hamiguitanensjsK i N. beckeri L T N.
kolombangaraensjsM i N. schaeferverwimpii N7 N. kasudsuranensi§calesfor ventral branchet 0.5 mm; for all
leavesi 0.2 mm(from the specimen mentioned at the respective plates)
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