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Abstract: UWE SCHWARZ, ALFONS SCHAFER-VERWIMP, JAMES R. SHEVOCK (2023): Contribution to theBazzanidflora
of the Philippines. 1Bazzania subtilignd similar speciegrahmia33:1-84".

Bazzaniaspecieghat looksimilar toB. subtiliswhich were collected by the first and third author in the Philippares
describel and illustrated. Amongst these specimBngacanonistaandB. globuliformiswere described as new to sience.
FurthermoreB. herzogianaB. sikkimensisB. vittata andB. wiltensii mentioned by other authors for their similarity
with B. subtilisare alsdncluded. The critical comparison with herbarium specisstored under, named or synonymized
with B. subtilisresulted in the separation of the newly descriBedcanoserrataB. helganaB. helganavar. minor, B.
palmatifidoidesandB. reichelianaln addition,B. indigenarumB. palmatifida andB. pulchellawere studied and found
to bespecies worthy of recognition

1. Introduction

First records oBazzaniaspecies from the Philippines date back to 1&36&5AUDICHAUD-BEAUPRE collected plants in
or near Manila which were later named Mastigobryum manillanunGoTTSCHE EXSTEPH. Further collections of
Bazzaniaspeciesveremadeby C.G. SEMPER during his exploration of the Philippineis 1860 (Mastigobryum semperi
STEPH), by G. WALLIS 1870 Mastigobryum philippinens8tepH.), W. MicHOLITz 1884/85 Mastigobryum minutidens
STEPH) andA. SCHADENBERGIN 1889 Mastigobryum schadenberdirepH).

At the beginning of the 20century botanical exploration of the Philippines was intensifBakzaniarecordswere
obtainedfor example fromH.M CURRAN, E.B. COPELAND, A.D.E. ELMER, W. MACGREGOR E.D MERRILL, C.B.
RoBINSON, andH.N. WHITFORD.

After World War Il these studies continued by local botanists or visitors #fomad e.g. G.E. EDANO during the late
1940s J.V.PANCHO in mid 196G orH.A MILLER around the same time.

DEL ROsARIO (1975) critically evaluated ansbimmarized the available information ab8atzzaniain the Philippines.
His workremainsone of the most valuabl®urcedor studying this genus in this ardgazzaniarecords in thehecklist
of Philippine HepaticaéTAN & ENGEL [1986]) are basetb a major degree on his findingBhere is unfortunately no
modern treatment of the genus in the Philippin@sentlyavailable.

As the first author holds a major collectionBdzzaniaspecimes from the Philippines and the third author collected
intensively in this area it was obvious to look into the samples more clébelgpecimesby the first author origin from
collectionsbetween 1999 and 2001 in thentral andsouthern part of the Philippingsartially together wittDR. FELIX
ScHuUMM. The third author visitélocations on MindanadNegros and Camiguin Island between 2017 an®2B@ure
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2 UWE SCHWARZ, ALFONS SCHAFER-VERWIMP & JAMES R. SHEVOCK

1 shows the locations wheBazzanisspecimeswere collectedincluding also those from species that areadutressed
in this article

One of the challenges the authors faced during the identification were spetiaecould be identified aBazzania
subtilis (SANDE LAC.) SCHIFFN. Already the material from the Philippines showed a wide rangaridition. Therefore
the authors decided to include material from South East As&tralia and the Pacific Islands as wellefine the species
concept

~Philippines
Species that were mentioned by different authors in showing a D,
resemblance t@azzania subtilisvere also studied and treated in this i
article.
» Panay Isl.
Observations about selected charactdike papillosity or stem ) .- . By
i I . Lake — y
characters have been addesven though a more comprehensive & o g (Kasydsitah |/
overview about the morphology Bhzzanids needd v i/j)j"“ /] MF' .-
C‘/f- {/ I ‘A%‘ip?‘l &
Neg@l Is ig_/ff ‘fa{ n*f Leyte Isl.
2. Historical account of species aroundBazzania subtilis %h:?ﬁiu/rwmmf (e
Haponhapz nn.' 7;\ Mt. [libokllibu‘k. '
Bazzania subtilisvas described aMastigobryumsubtile by SANDE M. Talinis c)a,}‘,‘iguin Isf‘;l"'\‘;l‘inp"‘)“g‘!

LACOSTE(1864)based on plants collected by Teysmann in Java (Gunung PV NP '“ftML?_’TﬁL{;'; -
Gede and Gunung Salak). He also mentions a specimen by Korthals from 3 oMt Kitanglad T
Sumatra. His drawing (tab. VII) shows leaves that are predominantly” Y o
trilobate even though the desdrip on st ates HA@Pi c/ S /s

- ® Pantaron i{}\ ge
L
“Marilog ForestArea e L

dent ati so. Ot her ni8 iows oftehlaagedacells and 5;,;’ wer e o 4
the small distantunderleafwith 4 lobes.He refers to similarities to Mindanao Tsl. | \ Halthguitan Range
Mastigobryum vittatunGOTTSCHEIN GOTTSCHE LINDENB. & NEESwith \

a denser foliation and unlobedderleaf ,/“

Plants whichwere later synonymizedith or mentioned as similar .

subtilis by KITAGAWA (1979) were described bTEPHANI 1908 and Figurel: Collection Areas
1924 as Mastigobryum palmatifidumSTeEPH and Mastigobryum

indigenarumSTEPH. respectively.

Drawings bySTEPHANI (1985 (Icones no7431 and 7432) dflastigobryum subtilare based on material from Amboina
collected byTEYSMAN. They show 2 different form®nethat is mostly bilobate with crenulate leaf margin (no. 7341)
and one that is mostly trilobate with a rather weak crenulaBoerHANI (1908) describedViastigobryum subtilas a
plant with crenulate leaf margiMEIJER (1960) already rose doubts that the species from Amboina sdloBgzzania
subtilis

HERZOG(1950) describeBazzania remotifolimom. ill. (=Bazzania herzogiansl EIJER) based on material from Borneo.
He compared the plants wiBh vittata but states as a distinguishing characteutinderleafwith 4 truncate lobes and the
small size.

DEL RosARIO (1975) followedthe approacSTEPHANI used innaming bilobate (partially trilobate) species with vitta and
respectivaunderleavesasB. subtilisbecaus®EL RosARIO studiedBazzaniamaterial from Geneva as indicated by notes
he maden the specimen.

KITAGAWA (1977) andKITAGAWA (1979) dealt withmembersof this group. His excellent descriptions and drawings
allow agood judgment on the species he had on hand. His treatmBatzzdnia subtilibased on material from Borneo
shows plants with predominantly trilobate leaves with a rather smooth apical nférgBornean plants look vesimilar

to the mesfrom the original descriptionSANDE LACOSTE [1864]). Unfortunatelyhis understanding d8. palmatifida
did not match the original descriptiorSTEPHANI (1908) describedV. palmatifidumas a member of the section
Fissistipulaewhich is supported by the leaf shai$ePHANI[1985 Icones no7213)and the large trigonekITAGAWA
(1979) already mentioned the relationBazzaniandigenarum The type collection oB. indigenarumn G includes a
handwritten note biliTzuTaNi from 1976 who synonymized this species vBthpalmatifich.

GROLLE (1980)synonymizedviastigobryum pulchelluBTEPH) H. A. MILL . andM. palmatifidumwith Bazzania subtilis
in his work about liverworts from Sambased on the examination of the legp# of B. subtilis(L), the holotype oM.
palmatifidum(G) and material oM. pulchellumfrom SamoaThe review of material stored undBr subtilisin JE
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indicates thaGROLLE hada rather broad concept Bf subtiliswhich is not followed in this articl&he judgement of the
different forms will be handled under the respeespecies.

MEAGHER (2019) mentiora collection ofB. subtils from Australia. His drawings and the descriptitowever indicate
the identity of the plantare a differenspecies thaB. subtils.

Mastigobryum repandistipulurBTEPH. was synonymized unddBazzania tridendy KITAGAWA (1972:451). It was
erroneously filed undeBazzania subtiliby LEE ET AL (2022).

Based on the sources mentioned and the specistadied by the authors, we camoethe conclusion thahe following
forms should béandledasseparatepecies:

1 Predominantly trilobate forms with rather smooth upper leaf margin
Bazzania subtilisensuSANDE LACOSTE(1864) KITAGAWA (1977)
U treated a8azzania subtilisn this paper

1 Predominantly bilobatéorms with crenulated upper leaf margin
Bazzania subtilisensuSTEPHANI (1908) DEL ROSARIO (1975) and most ofhe other authorsdm the region
U treated aBazzania acanonistap. nov.in this paper

1 Forms with truncatednderleaflobes
Bazzania herzogiansensuHERZOG (1950) MEIJER(1960)
U treated aBazzania herzogianan this paper

1 Medium sizedrilobate forms with serrajdooked leaf lobeand long underleaf lobes
Bazzania subtilisensuMEAGHER (2019) Bazzania palmatifid@aensuKITAGAWA (1979 except his drawing
from the type oB. palmatifidg
U treated aBazzaniahelganaspec. novin this paper

1 Small trilobate formsvith short leavesserrae leaf lobes and short underleaf lobes
BazzanigpulchellasensuSTEPHANI (1908) and other authopsior its synonymization withB. subtilis
U treated aBazzania pulchellan this paper

1 Trilobate forms withconstricted leaves below the apdivergent leaf lobedroadnonvittate laminaand
enlarged trigones
Bazzania palmatifid@ensuSTEPHANI (1908)
U treated aBazzania palmatifidan this paper

1 Trilobate forms with slightly constricted leaves below the apex, fragile underleaf lobes, bregittaten
lamina and enlarged trigones
Bazzania indigenarursensuSTEPHANI (1924)
U treated aBazzania indigenarunin this paper

In addition to these formBour new speciesand one new varietywere discovered in thespecimens fromAustralia,
Philippines New CaledoniaNew Guinea and Malaysia here described aB. acanoserratasp. nov, Bazzania
globuliformis sp. nov, Bazzania palmatifidoidesp. nov, B. reichelianasp. nov, andBazzaniahelganavar. minor
var. nov.

3. Remarks onselected baracters

Papillosity

The cell walls of a number &azzanisspecies are described as verrucpagilloseor striolateby various authors. While
studying older herbarium materj&lot potassium hydroxide (KOH) was used to reprodheeoriginal shape of cells.
This process also led to the disappearance of the verrucous structures on the cell wigii(eeA, B). Depending on
the species these structures might be more dyrelglein Bazzania manillangGOTTSCHE EXSTEPH) S. HATT. (see
Figure2 C, D).
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Figure 2: A, Ci Apical leaf cells in water; BD i Apical leaf cells after potassium hydroxide treatnieBtales: A D1 50 umi A,
B: Bazzania subtiligSanDe LAcC.) SCHIFFN. (from Uwe SchwaRz 4775) C, D Bazzania manillangdGOTTSCHE EXSTEPH.) S. HATT.
(from Uwe ScHwARz 6014)

It was also observed that these structures were not evenly developed on the
leaves or on the leaves of the same stem. Even though the ornamentation might
differ amongsthe speciege.g, very finely granular irB. vittata [Plate47: D

i F] vs. more coarse iB. subtilis[Figure2: A]), this character has to be used
very carefully in distinguishingaxa

True papillae were only observed Bazzania horridulaSCHIFFN. out of the

Figure 31 Bazzania horridulaSchiffn.:  Bazzanisspecimen available from the Philippingsgure3).

Leaf cross sectioin Scale: 50 um (from . ) ] ] o
UWE SCHWARZ 6185) Further systematic studieare recommendedo identify the origin and

composition of those papillae lilgtructures

Stem Characters

So far avariation in the stem cross sectimasobserved in differerBBazzaniaspecies which relates to the development
of an outer layer of larger cells and the thickening of the walls of the inner cells.

There are species with evenly sized cells in the cross section. The inner cell walls are more or less evenly thickened
whereaonly the outermost cell walls are more thickengidure4 A). In othercasesthere is the tendency ttevelopa

larger layer of outer cellsf the stemFEigure4 B). Those cells are usually short rectangular. To distinguish a different size
compared to the irer cells is not always possible. There are finally species with strongly thickened inner cefigualts (

4 C). So far it was only observed in sgErwith strongly thickened walls of the leaf cells.

The cell wall thickening and cell shape even differs in a surface view. It ranges from elongated surface cells with strongly
thickened longitudinal wall and weaker lateral wdlggure 4 D), hexagonal to short rectangular cells with evenly
thickenedwalls (Figure4 E) to almost quadrate cel{Sigure4 F). The cells can be slightly prorateidure4 D), smooth or

develop a verrucous surfadadure4dG) si mi |l ar the fApapillosityo of the | ea
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Since the stem mor phol o @yilableaspecifarit istyet eorearlg to dedde bodv udefal this a | |
character is to distinguish taxa.

5

falcate
by 65°

Figure 5: Measurement of le
curvature

Figure 4: A1 C Stem cross section (Bazzaniahelgana[ SCHAFER-VERWIMP

4040} B Bazzania acanonistdSHEvock 56240] C Bazzania uncigera veritral
[SHEVOCK 548971 D G Dorsal stem surface [Bazzania longicaulifScHwARz fnarginal cells
5951] E, GBazzania vittatdScHwARz 6369] F Bazzania acanonistégHEVOCK ;

56240])

Leaf curvatire basal cells

Bazzanideaves can bent in two ways. On the one hand giddeaves areentrally Figure 6: Measurement of le
curved which means that the apex is bent downwards to the ventral side of the cells

Thiscanbe observed ia minor degree B. globuliformisbut in particular in species

like B. harpago(DE NOT.) SCHIFFN. or B. merillana(STEPH.) INOUE. The curvature is clearly visible in dry but also wet
condition.

On the other handhe leaf itself can be curved where the plant is zflat but the fictive line of the leaf base and the one at
the leaf apex are not parallékere called "falcate by 65{Figure5).

Within the descriptions we mention both kinds of leaf curvature.

Leaf cells:

Cells within aBazzanideaf dffer to a major degree in shapsze wall thickening enlargement of trigones as well as in
the structure of the cuticula. Therefpttee cell characters of the areas markeEigare6 are provided in the description.

Characters of central cells were only given if a vitta is not pre€¢hérwise one finds the characters of the vitta cells.

In thosecaseavherethe vittareaches to the leaf apex and no other cells can be observe the information about apical cells
was omitted.

4. Key to species similar taBazzania subtilis

Remark:In addition to the following key it is advisable to consult the comparison plate of leBlas §1) and
underleavesRlate52) for better understanding of the mentioned characters.

Franmiass2023 ISSN21994897
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6 UWE SCHWARZ, ALFONS SCHAFER-VERWIMP & JAMES R. SHEVOCK

1 Lobes of thainderleaveslunt, not uniseriat§dBorneo)............ccccceeeeennnee. Bazzania herzogian® EIJER (p. 13)
1* Lobes of thaunder leavesiniseriate (1-) 2-6 (-7) CEllS IONG........uuiiiiiiiiiiii e 2
2 Leaves less than twiCe @S IORBMWIAE ..........cuueiiiiiiiiiiii e eeer e e e 3

3 Dorsal leaf margin strongly archeahderleaf lobes at base with two elongate cells side by side
(Australia New ZealandEast Africa)
.............................................................................................. Bazzania nitida(F. WEBER) GROLLE

(nottreated in this articlgfor treatment seENGEL & GLENNY [2008] orMEAGHER[2019])

3* Dorsal leaf margin moderately archemhderleaf lobes uniseriate or with two tisodiametric cells at base

4  Led lobes weakly developedostly consisting ofust a few cells (Australia)
.................................................................................................. Bazzania zonulatdM EAGHER

(not treated in this articJéreated byMEAGHER[2019])
4*  Leaf lobes Well deVEIOPEM.........cooiiiiii e 5

5 Leaveshidentateor tridentate leaf margin serrate down the leaf middleunderleaves
xirregular in outling 3-5 cells high(Malaysia New Guine
.................. Bazzania acanoserrath). SCHWARZ , SCHAF.-VERW. & SHEvock Sp. nov.(p. 9)

5% Leaves predominantly tridentateaf margin only crenulate at the apmxupper part of leaf
underleaves zregular cressctangularb5-7(-8) cells high.........oooiiiiiiiiceee 6

6 Underleaves completely chlorophyllQu®lls mostly quadratevith moderately
thickened trigones; underleaf lobes up to 3 cells [Gragific Islands)
....................................................... Bazzania pulchellg(STEPH.) H. A. MILL . (p. 18)

6* Underleaves partially hyalineells often rectangulawith strongly thickeed walls and
no further enlarged trigones; underleaf lobes up to 5 cells long (Aushielia Guinea)
Bazzaniahelganavar. minor U. SCHWARZ , SCHAF .-VERW. & SHEvOCK var. nov. (p.

12)
2*  Leaves at 1east tWiCe @S IOBGWIE ........coiiiiiiiii et e bbb eeer e e e e e e e 7
7 Leaves predominantly trilODALE.............eeiiiiiiiii e 8

8 Dorsal leaf base crossing stem midlioederleaf lobes very irregular, sometimes curved, fragile,
often broken in the lower part of the stem, leaves more than 0.9 mm long (New Caledonia)
.......................... Bazzania reicheliandJ. SCHWARZ , SCHAF .-VERW. & SHEvock sp. nov. (p. 19)

8* Dorsal leaf base not crossing stem midlunagerleaf lobes straightarely curved and fragile... 9

9 Underleaves #obed with 1-2 additionallateral teethlargest leaves up tbomm long, leaf
lobes rather broad and strongly seri@hilippines to Australia)
....................... Bazzaniahelganal. SCHWARZ , SCHAF.-VERW. & SHEvOck sSp. nov. (p. 11)

9* Underleaved-lobed sometimes with 1 blunt lateral togtlargest leaves up to 0.8 mm long,
leaf lobes rather narrow, entire to moderately Serrate...........cccvvveeeivecceeiviiiiieee e 10

10 Vitta reachingo the leaf apex, leaf cells thimalled, trigones + enlarged, discus of the
underleaves quadrate to rhOMDIC...........uuiiiiiiiiiii e 11

11* Leaf lobes serrulajeventral leaf margin + falcategells forming 71 10 rows
between the vitta and the dorsadrgin(New Guinea)
................................................... Bazzaniapalmatifida (STEPH.) GROLLE (p. 16

11 Leaf lobes entire; ventral leaf margin + straight, cells formiiigs4ows between
the vitta and the dorsal margiNew Guinea)........... BazzaniapalmatifidoidesU.
SCHWARZ , SCHAF.-VERW. & SHEvock Sp. nov.(p. 17)
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10 Vitta reaching 4/5 of the leaf length, leaf cells thick walled, trigones not enlarged,
discus Of the UNderleaves OVALE.............ciieiiiiiieeeie et 12

12 Leaf lobes short (mostly 2 cells long), Vitta up to 4 cells wide at the base, lobes of
the underleaves not fragile, straight,ta8 cells longSouth East Asia
............................................ Bazzania subtilifSANDE LAC.) SCHIFFNER (p. 22)

12* Leaf lobes longer (mostly 4 cells long), Vitta up to 6 cells wide at the base, lobes
of the underleaves = fragile and curved, up to 5 cells (daguatu)
............................................. Bazzaniaindigenarum (STEPH.) N. KITAG . (p. 15)

7*  Leaves predominantly bilobatenderleaf lobes mostly-2 or 35 cells long..........ccccooeviiviiiiiiieeen.. 11

13 Leaf lobes flatnot curved ventrallyunderleafobes mostly 23 cells long and 1) cells wide at
base cells of the dorsal basal leaf area up to 13 um witening (9-)1071 12(-13) cell rows
between the vitta and the dorsal mar@outh East Asia
............................ Bazzania acanonistd). SCHWARZ , SCHAF.-VERW. & SHEVOCK Sp. hov.(p. 7)

13* Leaf lobes hookecturved ventrallyunderleaf lobes €2 3-5 cells long and often 2 cells wide at
base cells of the dorsal basal leaf area usually 15 pum watening 67 8 cell rows between the
vitta and the dorsal margihilippines)

..................... Bazzaniaglobuliformis U. SCHWARZ , SCHAF .-VERW. & SHEVOCK sp. nov.(p. 10)

5. Treatment of Taxa

Bazzaniaacanonistal. SCHWARZ , SCHAF .-VERW. & SHEVOCK Sp.nov.

Figures
Platel, Plate2 i DEL ROSARIO (1975)fig. 36, STEPHANI (1985 Iconesno. 7341

Holotype:

Philippines: Negros IslandProvince Negros OrientaCuernos de Negros (Mt. Talinj#dlong the ridge trail well above
the village of Naubok toward the summit slopes about Hapemonon and Mt. Talinis. Mixedardwood evergreen
tropical rain forest with fern understQi§® 14' 42.6" N123° 7' 4.5" Eon base of hardwood trunk in filtered lightt 75
m, JAMES R. SHEVOCK 5624Q with DARYL S.SALAS, 17 December 2019 (holotype: CASotypesBRIT, CMUH, MO,
HerbariumSCHAFER-VERWIMP, herbariumUwE SCHWARZ).

Description:

Plants pale green, small, ca. 1 cm long, with leaves11D(-1.3) mm wide, dichotomously to irregularly branched,
rhizoids occasional to rare, arising in small bundles fragelof underleaves.

Stemin cross section 12540 um and 8 cells wide, 11015 pm and 7 cells high, medullary cells irregular in outline,
*isodiametrical to 1.6x longer than wide,-18 x 12.522 um, walls uneven thickalled, marginal cells subquadrate
rectangular, outer wall thicker, 4¥B x (14)16-22 pum, dorsal cortical cells tquadrate to (short) rectangular, sometimes
elongatepolygonal, 1520 x 1735 um, walls moderately thiekalled, trigones small, cuticula smooth.

Flagelliform branchesfew, 06-0.9 mm long, 75 pm in diameter, leaves of flagelliform branches distant;ldegle
+triangular to subquadrate, shortly bilobed, cells-thailed, trigones slightly enlarged.

Leavesspreading at an angle of (6D70°-80° (-90°) with the stem, bilobeanly rarely with an additional third tooth
like lobe, asymmetric, ovatgblong, falcate by 1242°, dorsal margin arched, ventral margin straight to usually slightly
falcate, contiguous to subimbricate in lower part of plant, imbricate in upper partjdtaal base not crossing stem
midline leaving a leafree strip of mostly 23 cells (except at apex of shoot), widest 602536 of the leaf length above
base, 508650 um long, 20230 um wide at the base, 2300 um wide at the widest part, 20@0 um wde at apex (at
base of lobes), margin irregular in outline.

Leaf lobessharp, the lobes small,-{2-3(-6) cells wide at base, {{2-3(-7) cells long, tstraight to divaricate, irregular.
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8 UWE SCHWARZ, ALFONS SCHAFER-VERWIMP & JAMES R. SHEVOCK

Vitta well developed, ventrally sharply, dorsally less sharply d&dihy reaching near the leaf apex-2)(rows wide at
the base, (32(-3) rows wide at the upper end of the vitta3 2ell rows from vitta to ventral margin, 8 cells from
vitta to dorsal margin at widest part of leaf lobe, cells subquadrate togetaam?5 x 25 um and 282 x 3540 um,
walls thin, trigones triangular to sometimes slightly klike, cuticula slightly roughened to papillestiate.

Leaf cellssimilar from base to apex, getting smaller from vitta to margins, upper lamina cellsaduditguto irregularly
polygonal, 1417 x 1822 um, walls thiawalled, trigones small or lacking, cuticula rougerrucose, cells of the dorsal,
basal lamina subquadrate to short rectangulaf,2l® x 1218 um, walls thirwalled, trigones very small or leing,
cuticula rough, dorsal marginal cells subquadratel 2@ 812 um, walls thirwalled, trigones small or lacking, cuticula
rough, ventral marginal cells subquadrate to short rectangulak? 201216 pum, walls thirwalled, trigones small,
moderate iged along vitta, cuticula rough.

Underleavedlistant to approximate (rarely xcontiguous), slightly to strongly spreading from the stein4 lifhes as
wide as the stem, transversly attached, often narrowly connate by a single cell with the leafide, @wosophyllous,
generally with four sharp lobes, occasionally an additional small tooth may be present on one or both sl@8spav0
wide, 150160 pm long, discus wider than long, 1480 um, (10)11-13 cells wide, 10420 um, 57 cells long, cells
similar as in leaves, subquadrate to short rectangulat5201025 um, walls thin, trigones small, cuticula verrucose,
lobes spreading to recurved/reflexed, lobeH@um, 23 cells long, 1) cells wide at base, apical cell triangular-1.2
2.4 timeas long as wide, 02 x 1425(-28) um, apically narrowly obtuse and strongly thickened.

Distinguishing characters:

The new species is distinguished from similar species by the combination of the following characters: (1) satathsize
with leaves 11.2 mm wide; (2) flgtbidentate to bilobed leaves; (3) irregular leaf margin; (4) small underleaves with 4
sharp and 23 cells long teethit can only be confused witB. globuliformiswhich can already be distinghed in the

field by its pearl necklace like appearaneearthermorethe hooked leaf apices and the larger deltbe basal dorsal leaf
areawill separate the two species

Etymology:

The name is based on UsUsf3 sutaleafgnargimr eek: irregular) du
Distribution:

Amboing Borneq Java Malaysian PeninsulaNew GuineaPhilippines

Further pecimen examined:

Indonesia: Borneo IslandProvince Kalimantan TimyEast of KutaiPeak of Bukit Papari000 mleg. WILLEM MEIJER
B1686, 1952 det. MEIJER, conf. RICLEF GROLLE, 1969 + 1974asBazzania subtili$JE, Duplicate ex L).

Indonesia: Java IslandProvince Java Barafjibodas 6° 29' 0" S 106° 40' 0" E on Dysoxylum excelsumeg. O.
REIMERS 3459 February 1931det. THEODORHERZOG, conf. RICLEF GROLLE 1974 asBazzania subtili$JE).

Indonesia: New Guinea IslandProvince PapyaDistrict Hollandig Cycloop Mountains (Gunung Dafonsor@f 30'
46.2" §140° 29'58.1" E1220 m on tree trunc in primary foredeg. PETER VAN ROYEN & HERMAN O. SLEUMER 5919

1961, det.RICLEF GROLLE, 1974 conf. NAOFUMI KITAGAWA , 27 November 197&sBazzania subtili$JE, Duplicate ex
L).

Malaysia: State Pahandrrasers Hill Parklandschaft im Ort am Rande des Golfplat3gg2'48.5" N, 101° 43' 58.6" £
in der Kronenregion eines umgefallenen Bauyni&90 m leg. A. SCHAFER-VERWIMP & |. VERWIMP, 20 Mai 1997
(HerbariumSCHAFER-VERWIMP no. 18622).

Papua New Guinea:New Guinea IslandProvince MorobgeKoke [Kokea] Village 3 km SE & Aseki. Advanced
regrowth forest beside streai? 21' 55" $146° 13' 25" E1500 m on Syzygium trundeg. HEINAR STREIMANN 11714
with E. TAMBA, 20 January 198Het.RICLEF GROLLE, 1982 asBazzania subtili$JE, Duplicate ex CBG no. 8105806).

Philippines: Negros IslandProvince Negros OrientaCuernos de Negros (Mt. Talinjg)unga Nature Trail from Camp
Vendiola to Lake Nailig9° 15' 34.88" N123° 10' 56.99" Eca. 1300 mon bark leg. FELIX SCHUMM & UWE SCHWARZ,
10 August 2000 (Herbariutdwe SCHWARZ no. 5798 mixed withB. vittatg).

Remarks:
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Contribution to theBazzanidlora of the Philippines 1. & 9

B. acanonistahas long been knowfrom the region. Records based on figsiieeys as well as our own collections
indicate that the species is wig distributedDue to the misinterpretation Bf subtilisby earlier authors the species was
not adequately distinguished in the past.

Bazzaniaacanoserratad). SCHWARZ , SCHAF .-VERW. & SHEVOCK Sp. nov.

Figures:
Plate3, Plate4, Plate5.

Holotype:

Malaysia: State Selango20th mile from Kuala Lumpur on the UluoBbak roagdecotone beteen hill Dipterocarp and
lower montane fores650 m leg.G.EEN 12, 21 April 1972 det.RICLEF GROLLE, 1974 asBazzania pulchell@Holotype:
JE).

Description:

Plantsdull green, small, up to 0.8 cm long, with leaves@9 mm wide, irregularly branched, rhizoids rare, in bundles
from base of underleaves.

Stemin cross section 8200 pm and 7 cells wide, 80 um and 6 cells high, medullary cells irregular in outligetoov
polygonal, 1320 x 1818 um, walls thickened, marginal cells quadrate to irregular polygonal, outer walls thickened, 13
23 x 1220 pum, dorsal cortical cells quadrate to polygonak2h5x 2332 um, walls evenly thickened, trigones not
enlarged, cutigla smooth.

Flagelliform branchessparse, up to 2 mm long, 60 um in diameter, leaves of flagelliform branches distant, triangular to
ovate, short bilobate, 460 um wide, 6675 um long, cells thick walled, trigones slightly enlarged.

Leavesspreading at aangle of 75%85° with the stem, bilobate or trilobate, symmetric to asymmetric, rectangular to
ovate, falcate by 020°, dorsal margin arched to almost straight, ventral margin straight, loosely imbricate, apically
curved ventrally, dorsal base not crogsthe middle of the stem, widest 025! of the leaf length above the base,-380
440 um long, 1370 um wide at the base, 2200 um wide at the widest part, 2200 um wide at apex (at base of
lobes), margin irregular serrulate in the upper half ofehé

Leaf lobessharp, hooked ventrally-4 cells wide at base;4 cells long, straight, serrate.

Vitta well developed, rather sharply delimited, reaching 4/5 of the leaf len@to®s wide at the base;53rows wide
at the upper end of the vitta;42cell rows from vitta to ventral margin; ¥ cells from vitta to dorsal margin at widest
part of leaf lobe, cells ovate to rectangular2D7x 2635 pum, walls thin, trigones moderately thickened, cuticula smooth.

Leaf cellsrather regular, getting smatitowards the dorsal margin, upper lamina cells quadrate to polygoris,xXLBE

15 um, walls moderately thickened, trigones slightly enlarged, cuticula almost smooth to verrucose, cells of the dorsal,
basal lamina quadrate to polygonal; 12 x 1218 um walls moderately thickened, trigones slightly enlarged, cuticula
almost smooth to verrucose, dorsal marginal cells quadrate to polygoiid x10115 um, walls moderately thickened,
trigones slightly enlarged, cuticula almost smooth to verrucose arendirginal cells quadrate to polygonal; 1% x &

12 um, walls moderately thickened, trigones slightly enlarged, cuticula almost smooth to verrucose.

Underleavedistant, patent, 1-2.2 times as wide as the stem, transversely attached, connate oreonitsitie lateral
leaves, chlorophyllous, divided to 1223 into 4 irregular lobes, sometimes witt2 small, lateral teeth, 16210 um
wide, 100130 um long, discus wider than long, 1180 um, 810 cells wide, 4&/0 um, 25 cells long, cells quadrate t
irregular polygonal, 1116 x 1620 um, walls thickened, trigones slightly enlarged, cuticula smooth, straight, lolY&s 45
pm, 2-4 cells long, 12 cells wide at base, apical cell oval to narrowly triangular2113imes as long as wide,-15% x
16-32 pm, apically obtuse, slime papillae occasionally at the base of the underleaf lobes.

Distinguishing characters:

The new species is distinguished from similar species by the following characters: (1) leattfemniizgise as long as
wide, (2) leaf serraterbm apex down to the middlé the leaf (3) underleavegirregular in outline andlivided at least

to % of their length(4) hooked leaf lobeand (5) frequent appearance of trilobate leaves. It can only be confusdl with
globuliformiswhich has more narrow leaves and an almost entire leaf margin.

Etymology:
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10 UWE SCHWARZ, ALFONS SCHAFER-VERWIMP & JAMES R. SHEVOCK

The species resemblesa certain degreB. acanonistdut develops a much stronger serrate leaf margin.
Distribution:
Malaysian Peninsul&New Guinea

Further specimen examined:

Papua New Guinea:New Guinea IslandProvince MorobgDistrict Hube RuraglKulungtufu, 6° 23' 53" $147° 27' 59"
E, 1650 mleg.JOSEPHCLEMENS 6537, 1937, det.RICLEF GROLLE, 1969 aBazzania subtiligev. NAOFUMI KITAGAWA ,
27 November 197&sBazzania palmatifid4JE).

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

Figures:
Plate6, Plate7, Plate8.

Holotype:

Philippines: Leyte Island Province LeyteArea around Lake KasudsuradrmocCity, Barangay Liberty11° 1'32.33"
N, 124° 44' 55.86" Fon bark 720 m leg. FELIX SCHUMM & UWE SCHWARZ, 23 August 2000 (Holotype herbariudwe
SCHWARZ no. 6231 Isotype HerbariunSCHAFER-VERWIMP).

Description:

Plants pale green, small,-1.5 cm long, with leaves (0.550.730.93 nm wide, dichotomously branched, rhizoids not
seen.

Stemin cross section 13050 um and 8 cells wide, 95 um and 8 cells high, medullary cells irregular in outline, oval to
polygonal, 1220 x 716 um, walls evenly thickened, marginal cells quadrate to rectangular, outer walls as thick as the
walls of the medudliry cells, 1225 x 1618 pm, dorsal cortical cells rectangular,-18 x 2530 um, walls evenly
thickened, trigones slightly enlarged, cuticula smooth.

Flagelliform branchessparse to scattered, up to 3 mm long, 70 um in diameter, leaves of flagelliforohésadistant,
triangular, very short bilobate, 8010 um wide, 76110 um long, cells thickvalled, trigones slightly enlarged.

Leavesspreading at an angle of 78%° with the stem, bilobate, very rarely trilobate, asymmetric, obtmage, falcate

by 34258°, dorsal margin arched, ventral margin concave, loosely imbricate, leaves strongly curved ventrally, giving an
impression of a pearl necklace, dorsal base not crossing the middle of the stem, widest 0.25 of the leaf length above the
base, 456500 pum long, 150180 um wide at the base, 2260 um wide at the widest part, 2260 um wide at apex (at

base of lobes), margin entire, towards the apex irregular crenulate to serrate.

Leaf lobessharp, hooked ventrally -2 cells wide at base;3 cells long, stight forward to slightly divaricate, weakly
serrulate.

Vitta well developed, sharply delimited, reaching near the leaf apéxo®s wide at the base43rows wide at the upper
end of the vitta, B cell rows from vitta to ventral margin;&cells fromvitta to dorsal margin at widest part of leaf lobe,
cells quadrate to rectangular,-22 x 3637 um, walls thin, trigones moderately thickened, cuticula verrucose by elliptical
to slightly striolate papillae.

Leaf cellsrather regular, getting smaller tavds the dorsal margin, upper lamina cells quadrate to irregularly hexagonal,
1317 x 1319 um, walls moderately thickened, trigones slightly enlarged, cuticula verrucose through round to oval
papillae, cells of the dorsal, basal lamina round to oval, 714 1323 pm, walls moderately thickened, trigones slightly
enlarged, cuticula verrucose through round to oval papillae, dorsal marginal cells quadrate to rddnd 1828 pm,

walls moderately thickened, trigones slightly enlarged, cuticula verrumasegh round to oval papillae, ventral marginal
cells round to irregular hexagonal,-18 x 1815 um, walls moderately thickened, trigones slightly enlarged, cuticula
verrucose through round to oval papillae.

Underleavedlistant, reflexed, 1-3.6 times asvide as the stem, transversely attached, connate on one side with the lateral
leaves, chlorophyllous, divided to 1132 into 4 lobes, sometimes with2lsmaller, lateral teeth, 1950 um wide, 160

170 um long, discus wider than long, 3390 um, 910 cdls wide, 96120 um, 45 cells long, cells similar to leaf cells,
elongated oval to short rectangular-248 x 1840 um, walls thickened, trigones slightly enlarged, cuticula weakly
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verrucous, reflexed, lobes 4% pum, 34 cells long, 12 cells wide at bas apical cell oval to narrowly triangular, 122
times as long as wide, 14 x 1830 pm, apically obtuse.

Dioecious ?only female brancheseen

Female brancheorigin from the stem ventrallintercalary bracts and bracteoles distinctive reddish bl deyaline,
slightly thickwalled, elongated rectanguldsracts in 3 pairdrregular lobedmargin denticulate to lacinatBerianth not
found.

Distinquishing characters:

Bazzaniaglobuliformisis closely related t@®azzania acanonistaut differs in the (1) leavesurvedventrally in dry
condition (2) ventrally hooked leaf lobeg3) the reflexedinderleafand (4) the larger leaf cells in the dordzdsal part
of the leaf From the other, partially bilobate speciBsacanoserratdt can be readily distinguished by {heleaves that
are more narrowed towards the apex, (2) wider lamina between the vitta and the dorsal leaf nth(§inthe larger
underleaves.

Etymology:
Theleaves of thispeciedook rather spherical in dry condition.
Distribution:

Philippines (only known from the type collection)

Bazzania helgandJ). SCHWARZz , SCHAF .-VERW. & SHEVOCK Spec. nov.

Figures:

Plate 13, Plate 14, Plate 151 KITAGAWA (1979) fig. 1 (asB. palmatifida except his drawing from the type &
palmatifidg, MEAGHER (2019) fig. 30 (aB. subtilig.

Holotype:

Australia: State Queensland, Region Tablelands, Atherton Tablelands sudwestlich Cairns, Regenwald am Lake Barrine,
17° 14' 53" S, 145° 38' 12" E, auf morschem Holz, gSCHAFER-VERWIMP, 8 August 1983 (holotype herbarium
SCHAFER-VERWIMP no. 4040Q isotype herbarion UWE SCHWARZ).

Description:

Plants pale green, small to medium sized,-2.5(-3) cm long, with leaves 2 mm wide, dichotomously to irregularly
branched, rhizoids rare, in bundles from base of underleaves.

Stemin cross section 25075 um and 123 cells vide, 200230 um and 11 cells high, medullary cells irregular in
outline, tisodiametrical to often (slightly) longer than wide;2P4x 1635 um, walls uneven thictvalled, marginal cells
guadrate to rectangular, outer wall thicker;1B1x 1633 um, dorsatortical cells mostly subquadrate to rectangular, 20
22 x 2040 pm, walls moderately thiewalled, trigones trigones lacking or very small, cuticula smooth.

Flagelliform branchesfew, 1.42.1 mm long, 150 pm in diameter, leaves of flagelliform branchesml, scaldike,
broadly triangular, apically slightly incised (less than one cell), 150 um wide, 125 um long, cels/glied, trigones
slightly enlarged.

Leavesspreading at an angle of 780° in moist and dry condition with the stem, generaHipl3ed, well developed
leaves often with a fourth toolike lobe on ventral side, longitudinally somewhat convex (if seen from dorsal),
asymmetrically ovatéingulate, falcate by 2845°, dorsal margin xstrongly arched, ventral margin straight to slightly
falcate, imbricate, widely spreading from the stem, dorsal base not crossing middle of stem leavifrgeadeg of 1

2(-3) cells, widest 0.3®.4 of the leaf length above base, €8D(980) um long, 35880 um wide at the base, 5680

pm wide at thewidest part, 25880 um wide at apex (at base of lobes), margin strongly but irregularly crenulate
denticulate in the upper part, tentire in lower half.

Leaf lobessharp, the lobes small, often hooked ventral2(-6) cells wide at base;£-6) cells bng, +straight to slightly
divaricate, strongly serrulatgenticulate.

Vitta well developed, not sharply delimited on both ventral and dorsal side, reaching near the leaf-@peans (vide
at the base, €)2(-3) rows wide at the upper end of the vi8eb cell rows from vitta to ventral margin, 22 cells from
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12 UWE SCHWARZ, ALFONS SCHAFER-VERWIMP & JAMES R. SHEVOCK

vitta to dorsal margin at widest part of leaf lobe, cells short to long rectangular, sometimes tirregular pentagdnal, 16
x 25-50 um, walls thin, trigones triangular, cuticula rougdrrucose

Leaf cellsdorsally cells gradually decreasing in size to margin, upper lamina cells subquadrate or short rectangular to
irregularly polygonal with rounded corners,-18 x 1618 um, walls thiawalled, trigones small to mediusized,

cuticula roughened;ells of the dorsal, basal lamina roundgrdbquadrate to short rectangular; x 1625 um, walls
thick-walled, trigones slightly enlarged, cuticula rouwgdrrucose, dorsal marginal cells quadrate to short rectangular, 8

12 x 815 um, walls thickwalled,trigones tenlarged, cuticula rougikerrucose, ventral marginal cells rounetpehdrate

to elongate, 1412 x 1615 um, walls moderately thiewalled, trigones moderate sized, cuticula Reughrucose.

Underleavesapproximate, obliquely spreading from therst 1.01.5 times as wide as the stem, transversly attached,
connate with the leaf on one or both sides, chlorophyllous, usually with 6 lobes, the lateral ones occasionally shorter and
+half as long as the central lobes2 hdditional small teeth may beegent at both lateral margins, 3880 um wide,

380420 um long, discus wider than long, 3880 um, 1822 cells wide, 15A80 um, 67 (-8) cells long, cells £similar

to leaf cells, often in longitudinal rows, irregular in outline, triangular, quadshtet to long rectangular to polygonal,

15-20 x 1535 um, walls conspicuously thickened, trigones small, cuticula verruroosh, lobes recurved to reflexed,

lobes 80110 (120) pum, (2)3-5(-6) cells long, 142) cells wide at base, apical cell narrowiyamgular, +3 x as long as

wide as long as wide, reaching-18 x 50 um, apically narrowly obtuse and strongly thickened, the thickenki 12

pm.

Distinguishing characters:

This species is distinguished from similar species by the following characterati{ér large plants with leaves more
than 0.6 mm long, (2) trilobate leaves with hooked and serrate leaf lobes, and (3) lp¢d underleaves (well
developed underleaves always with 6 lobes), with lobes-&(€7% cells long.

Etymology:

The species is named affer. HELGA OTTO (Clauf3nitz, Germany) an active German bryologist who supported the first
author during his first steps into bryology in the mid 1980s.

Distribution:
Australia, Borneo, New Guinea, New Hebrides, Philippines (newtcpuecord).

Specimen examined:

Australia: State Queensland, District Upper Barron, Hugh Nelson Range, Crater State Forest, 19 km S of Atherton.
Logged rain forest, 17° 26' 0" S, 145° 29' 0" E, 1000 m, in large tree crownjdegrR STREIMANN 27063 1 March
1983, detDAVID MEAGHER, February 201, asBazzania subtili$JE, duplicate from CBG 8302814).

Papua New Guinea:Central Province, South East New Guinea, small island in Sirinumu Lake east of Port Moreshy,
mixed Castanopsis forest, 9° 29' 50" S, 147° 29' 28" E, 540 m, on rotten log in IsigaBeD. VAN ZANTEN 68-110,
1968, detNAOFUMI KITAGAWA, 3 December 1978, &azzania palmatifid&JE).

Papua New Guinea:Central Province, South East New Guinea, small island in Sirinumu Lake east of Port Moresby,
mixed Castanopsis forest, 9° 29' 50"187° 29' 28" E, 540 m, on rotten log in shade, B@. VAN ZANTEN 68-116,
1968, detNAOFUMI KITAGAWA, asBazzania palmatifid@JE).

Philippines: Luzon Island, 840 m, ledeLMER D. MERRILL (S.n.), detFRANZ STEPHANI, conf.RICLEF GROLLE 1974, as
Bazzana subtilis (JE H1355, duplicate ex FH, the label inside the specimen also shows a determin8#@mzaasa
pulchella which was later changed B subtilisby GROLLE).

Bazzania helganaar. minor U. SCHWARZ , SCHAF .-VERW. & SHEVOCK var. nov.

Figures:
Platel6, Platel7, Platel8.

Holotype:

Australia: Queensland, District Kurandaittle Surprise Creek, track to Barron Falls, 2 km SE of Kuranda. Tropical
forest near creek surrounded by weBercalyptusorest, 16° 51' 20.2" S, 145° 38' 31.2" E, 360 m, on boulder of creek,

FraHmiass (2023 ISSN21994897



Contribution to theBazzanidlora of the Philippines 1. & 13

leg. HEINAR STREIMANN 54114 9 July 1994, detDAvVID MEAGHER, February 2011, aBazzania subtiliJE). (JE,
duplicate from CBG s.n.).

Description:
Plantspale green, small, up to 2 cm long, with leavesl0@Bmm wide, dichotomously branched, rhizoids not seen.

Stemin cross section 18200 um and 910 cells wiagk, 130 um and 9 cells high, medullary cells round to irregular
polygonal, 1122 x 1619 um, walls thick walled, marginal cells oval to rectangular, thick walle@210914 um, dorsal
cortical cells quadrate to oval,-B® x 1332 um, walls strongly thkened, trigones not enlarged, cuticula smooth.

Flagelliform branchesfew, up to 5 mm long, 80 um in diameter, leaves of flagelliform branches distant, triangular to
ovate, shortly multilobate, 680 um wide, 6680 um long, cells thiswalled, trigones notrdarged.

Leavesspreading at an angle of 700° with the stem, trilobate, asymmetric, rectangular to ovate, falcate b4530°
dorsal margin arched, ventral margin straight, imbricate, flat, dorsal base not crossing middle of stem leavirega leaf
strip of 4 cells, widest 0.28.3 of the leaf length above the base,-830 um long, 24250 um wide at the base, 380
400 pm wide at the widest part, 2800 um wide at apex (at base of lobes), margin apically crenulate ot serrulate.

Leaf lobessharp, hookedentrally, 25 cells wide at base;2 cells long, the lateral lobes divaricate, strongly serrulate
denticulate.

Vitta well developed, not sharply delimited, reaching 4/5 of the leaf lengiirows wide at the base;43rows wide at
the upper end of thdtta, 3-4 cell rows from vitta to ventral margin, 2 cells from vitta to dorsal margin at widest part
of leaf lobe, cells ovate to rectangular-3® x 2745 um, walls thin, trigones triangular, cuticula verrucose through
striolate papillae.

Leaf cell rather regular, upper lamina cells quadrate to ovat€214 1420 um, walls thick walled, trigones lacking,
cuticula verrucose through ovate papillae, cells of the dorsal, basal lamina quadrate to irregular polyd@nall, 420

um, walls thick waléd, trigones lacking, cuticula verrucose through ovate papillae, dorsal marginal cells quadrate, 13

x 12-18 um, walls thick walled, trigones lacking, cuticula verrucose through ovate papillae, ventral marginal cells
guadrate to rectangular,-P® x 1617 um, walls thick walled, trigones lacking, cuticula verrucose through ovate papillae.

Underleavedlistant, loosely appressed, 4.3 times as wide as the stem, transversly attached, connate on one side with
the lateral leaves, chlorophyllous of hyalintire upper half of the underleaf, divided to-1/2 into 4 lobes, sometimes

with 1-2 small, lateral teeth, 24840 um wide, 18230 um long, discus wider than long, 2260 um, 1417 cells wide,
120-140 um, 57 cells long, cells rectangular to irregulaslygonal, 1428 x 1227 um, walls thickened, trigones not
enlarged, cuticula almost smooth, straight, lobe8®{@m, 25 cells long, 23 cells wide at base, apical cell triangular to
narrowly triangular, 1.4.4 times as long as wide,-2D x 2840 um, eenly thickened.

Distinguishing characters:

Even though the variety shows a lot of similarityBohelganait is characterized by (1) its smaller size (leaves only
reaching up to 750 um), (2) the underleaves that develops hyaline areas in the upper part, (3) the narrower underleaf
discus, and (4) the shorter lobes of the underleaves.

Distribution:
Australia, New Guinea.

Specimen examined:

Australia: Queensland, District Wallaman, Blue Water Creek, Old Mill Road, 39 km WSW of Ingham. Rainforest
fringing stream, 18° 39' 18" S, 145° 50' 28" E, 600 m, on shaded boulder beside streBifINkER STREIMANN 28394,

19 June 1984, detDAviID MEAGHER, 15 February 2011, aBazzania subtili{JE). (JE, duplicate from from CBR
8406200).

Papua New Guinea:New Britain Island, Province East New Britain, Nakanai Mountains, 48 km SE of Hoskins. Ridge
forest dominated by CastandgsElaeocarpus and Garcinia, 5° 45' 0" S, 150° 46' 0" E, 520 m, on buttress of large tree,
leg. HEINAR STREIMANN 40444 19 February 1989, deRICLEF GROLLE, 1992, aBBazzania subtili$JE).

Bazzania herzogianMEIJER. Blumea 10:371 1960.

= Bazzania remotifoliddlERzOG non HORIK. Transactions of the British Bryological Society304. 1950.
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Figures:
Plate9, Platel0, Platell, Plate12i HERzOG(1950)fig. 22 af (asB. remotifolig.

Description:

Plantsdull pale green, medium, up to 5 cm long, with leavesll42mm wide, irregular branched, rhizoids rare, at the
base of the underleaves.

Stemin cross section 17825 um and 9 cells wide, 10 cells high, medullary cells round to irregular polygor2® x.2
8-20 um, walls thickened, marginal cells oval to rectangular, walls distinctively thickene#l £4024 um, dorsal
cortical cells elongated oval to linear-38 x 48105 um, walls thick, transversal thinner, trigones not enlarged, cuticula
smooth.

Flagelliform branchesscattered, up to 7 mm long,-80 pum in diameter, leaves of flagelliform branches distant, ovate
triangular, weakly lobed at the apex,-800 um wide, 86120 um long, cells moderately thickened, trigones slightly
enlarged.

Leavessprealing at an angle of 7530° with the stem, trilobate, occasional bilobate, slightly asymmetric, rectangular,
falcate by 0°25°, dorsal margin slightly arched, ventral margin straight, distant, flat to apically weakly curved ventrally,
dorsal base reachirige middle line of the stem, widest @3 of the leaf length above the base,-350 um long, 200

290 pum wide at the base, 3@00 pm wide at the widest part, £3@0 um wide at apex (at base of lobes), margin entire.

Leaf lobessharp, flat, 27 cells wide at base,-3 cells long, straight, entire.
Vitta not developed, but a group of enlarged cells in central part of the leaf.

Leaf cellsrather regular, getting smaller towards the margins, upper lamina cells quadrate to hexaggihal 2030

pum, wallsmoderately thickened, trigones slightly enlarged, cuticula verrucose through ovate papillae, cells of the dorsal,
basal lamina quadrate to rectangulars203x 1527 um, walls slightly thickened, trigones slightly enlarged, cuticula
verrucose through ovapapillae, dorsal marginal cells quadrate;2I2x 1620 um, walls thickened, trigones slightly
enlarged, cuticula verrucose through ovate papillae, ventral marginal cells quadrate to irregular poly@dnall 220

um, walls moderately thickened, triges slightly enlarged, cuticula verrucose through ovate papillae, central laminal
cells oval, 185 x 2743 um, walls thin, trigones slightly enlarged, cuticula verrucose through ovate papillae.

Underleavedlistant, appressed;111 times as wide as thest, transversely attached, connate on one side with the lateral
leaves, hyaline, with -d@ rows of chlorophyllous cells at the base, divided into 4 blunt lobes, that en@ icells,
occasionally with smaller lateral teeth, 3350 um wide, 120180 um long discus wider than long, 18830 um, 1014

cells wide, 96130 um, 57 cells long, cells quadrate to rectangular,180x 1530 um, walls thickened, trigones not
enlarged, cuticula verrucose through ovate papillae at the apex, almost smooth at thedsa264%um, 24 cells long,

2-3 cells wide at base.

Distinguishing characters:

Bazzania herzogiane characterized by the (1) very remote leagigng the plants a wiry appearance at least in dry
condition(2) the almost rectangular leaf shaf®) the distantpartly hyaline underleaves with blunt lobesd @) the
lack of a welldeveloped vitta.

Distribution:
Borneo (only known from the typedation).
Specimen examined:

Malaysia: Borneo IslandState SarawgkMarudi district Dulit Ridge [3° 21' 21.7" N 114° 10' 37.1" E]ca. 1230 m
under ledge of sandstone rock behind watettl P.W.RICHARDS 1944 19 September 1932 (IE006222Holotype).

Remarks:

MEIJER(1960) mentions similarities ®azzania subtilisvhich has a well developed vitta and different underleares
HERzOG(1950) compares with Bazzaniavittata, which develops a vitta arfthscompletely hyaline underleaves.

The hyaline underleaves withi34 basal chlorophyllose cells and the cell patteshB. herzogianaather indicate a
relation tothe sectiorGrandistipulae
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Bazzania indigenarum(STEPH.) N. KITAG . Bulletin of Nara University of Education. Series B. Natural Scien2és
(2):82.1977.

[ Bazzania indigenaréSTEPH) N. KITAG. Bulletin of NaraUniversity of Education. Series B. Natural Scien@€42):82.
19772

[ Mastigobryum indigenarurBTEPH. Species Hepaticarum. 6. 469. 1924,

Figures:
Platel9, Plate20, Plate21, Plate22i STEPHANI(1985) Icones no. 7331, 7332.

Description:
Plantsbrownish green, small, up to 2 cm long, with leavesl1®2mm wide, dichotomously branched, rhizoids not seen.

Stemin cross section 16075 um and 9 cells wide, 125 um and 9 cells high, medullary cells irregular polygos2d, 14
x 13-22 um, walls unevethick-walled, marginal cells oval to rectangular, thick walled307% 1423 pum, dorsal cortical
cells quadrate to rectangular,-22 x 2645 pm, walls moderately thiekalled, trigones not enlarged, cuticula smooth.

Flagelliform branchesfew, up to 5 mmong, 8690 um in diameter, leaves of flagelliform branches distant, triangular
to rectangular, shortly multilobate, 1:3@0 um wide, 96110 um long, cells thickvalled, trigones slightly enlarged.

Leavesspreading at an angle of 600° with the stem, Hiobate, asymmetric, rectangular to ovate, falcate by4%0;

dorsal margin arched, ventral margin straight to slightly falcate, imbricate, flat to apically weakly curved ventrally, dorsa
base reaching the middle line of the stem, widest-0.3%f theleaf length above the base, 6760 um long, 226850

pum wide at the base, 2650 um wide at the widest part, 2280 um wide at apex (at base of lobes), margin apically
crenulate ot serrulate.

Leaf lobessharp, slightly hooked ventrally;3 cells wide abase, 24 cells long, straight to divaricate, entire.

Vitta well developed, sharply delimited, reaching 4/5 of the leaf lengéhrdavs wide at the base;3rows wide at the
upper end of the vitta,-2 cell rows from vitta to ventral margin, 15 celk from vitta to dorsal margin at widest part of
leaf lobe, cells round to ovate,-P% x 1540 um, walls thin, trigones moderately thickened, cuticula verrucose through
striolate papillae.

Leaf cellsirregular, upper lamina cells quadrate to irregular gohal, 1115 x 918 pum, walls thick walled, trigones
lacking, cuticula verrucose through striolate papillae, cells of the dorsal, basal lamina irregular polygbaal, 818

pum, walls thick walled, trigones lacking, cuticula verrucose through stripkgtélae, dorsal marginal cells rectangular

to irregular polygonal, 146 x 814 um, walls thick walled, trigones lacking, cuticula verrucose through striolate papillae,
ventral marginal cells ovate, 22 x 1614 um, walls thick walled, trigones lackingyticula verrucose through striolate
papillae.

Distinguishing characters:

Bazzania indigenaruns characterized by the (1) rather long leaf lobes (up to 4 cells long), (2) the vitta that is up to 6
cells wide at the base ar®) the often curved and rather fragile lobes of the underleaves. On the one hand side it is similar
to B. reichelianawhich is much larger, on the other hand vtrsubtilisfrom which it differs in the characters mentioned
above.

Distribution:
Vanuatu(only known from the type collection).
Specimen examined:

[Vanuatu] New Hebrides Fortuna Island [170° 13' 1" E, 19° 31' 43" I8]J. NALIERES, Oct. 1912 det.FRANZ STEPHANI
(G 0067@371 Holotype).

2The name&iTacawa used has beedjustedo indigenarumis not an adjectivéutrather thegenitive plural to the nouindigenera
Therefore the correct combination witBazzanishas to beéndigenarum
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Bazzania palmatifidg(STEPH.) GROLLE . Journal of the Hattori Botanical Laborator1:1. 1968.
[ Mastigobryum palmatifidurBTEPH. Species Hepaticarum. 3. 503. 1908.

Figures:

Plate23, Plate24, Plate25, Plate261 STEPHANI (1985) Icones no. 7213.

Historical account:

As mentioned above it is very obvious that the drawingSraPHANI
(Figure7) andKITAGAWA (Figure8) show different plantKITAGAWA
studied the specimen ex herbariudgHEEB (G) but used material
collected byvAaN ZANTEN in Papua New Guinea for his drawings
(KITAGAWA [1979], fig. 1, excepto. 12).

STEPHANI (1906) placed B. palmatifida i n his Afsecti
Fissistipulaé . Hi s drawing as well as his
a member of this section. Multilobate underleaves are not rare in this

Figure 7: Bazzania palmatifidgSTEPH) GROLLE: section, even though the lobes are mostly different to thos®. of
Ventral view of the stem (redrawn aftS8repHANI palmatifida

[1985]Iconesno. 7213)
As a conclusion we will tred®. palmatifidaas a separate taxon which

differs from all the other species similarBo sutilis. Plants handled
NN . asB. palmatifidain KITAGAWA (1979) andB. subtilisin MEAGHER
1 | — ) (2019), as well asther specimens from various herbaratreated as
¢ Bazzaniahelgana

—_\ T = Description:

A ‘ ' . Plants brownish green, small, up to 1.5 cm long, with leaves1120
O WYL Sy mm wide, dichotomously branched.
) |

— ) , Stemin cross section 13575 um and 10 cells wide, 130 um and 8 cells
9 ™~ A\ L - 4 high, medullary cells irregular polygonal, -B2 x 1419 pm, walls
7 uneven thickwalled, marginal cells oval to rectangulahick walled,
an 12-28 x 915 um, dorsal cortical cells irregular polygonal; 28 x 15
Figure 8: Bazzania palmatifidqSterH.) GRoLLE 37 um, walls thickened, trigones not enlarged, cuticula smooth.
sersu KITAGAWA: 1171 Leaf, 2i Ventral view of th

stem(redrawn afteKITAGAWA [1979]) Flagelliform branches scattered, up to 4 mm long, leaves of

flagelliform branches distant, quadrate to shortly rectangular, entire to
shortly multilobate, 88.15 um wide, 96110 um long, cells thickvalled, trigones slightly enlarged.

Leavesspreading at an angle of 600° with the stem, trilobate, rarely bilobate, asymmetriangularovate, falcate by
25°-70°, dorsal margin arched, ventral margin straight to slightly falcate, imbricate, flat to apically curved ventrally,
dorsal base reaching the middle line of the stem, widest®36f the leaf length above the bas€)-880 um long, 180

260 um wide at the base, 2800 um wide at the widest part, 2200 um wide at apex (at base of lobes), margin apically
crenulate ot serrulate.

Leaf lobessharp, slightly hooked ventrally, tstraight, the lateral divergent, serrulate.

Vitta well developed, not very sharply delimited, reaching the leaf ap8x,0Ws wide at the base, 5 rows wide at the
upper end of the vitta,-2 cell rows from vitta to ventral margin;I0 cells from vitta to dorsal margin at widest part of
leaf lobe, cls round to ovate, 2@8 x 2652 um, walls thin, trigones thickened, cuticula verrucose through striolate
papillae.

Leaf cellsrather regular, cells of the dorsal, basal lamina quadrate to irregular polygor2d,x14619 pm, walls
thickened, trigonedightly enlarged, cuticula verrucose through round to oval papillae, dorsal marginal cells rectangular
to ovate, 1518 x 1216 um, walls thickened, trigones slightly enlarged, cuticula verrucose through round to oval papillae,
ventral marginal cells quadeato ovate, 188 x 1218 um, walls thickened, trigones slightly enlarged, cuticula verrucose
through round to oval papillae.

Underleavespproximate, loosely appressed to reflexed:21%times as wide as the stem, transversely attached, connate
on oneside with the lateral leaves, chlorophyllous, divided to 1/3 to 1/2 wgdobes, with 2 rather large lateral teeth,

FraHmiass (2023 ISSN21994897



Contribution to theBazzanidlora of the Philippines 1. & 17

240360 um wide, 276860 um long, discus wider than long, 1280 um, 1114 cells wide, 1480 um, 67 cells long,

cells round to ovateyalls 1825 x 1738 um, trigones thickened, cuticula slightly enlarged, verrucose through round to
oval papillae at the apex, almost smooth at the base, lobes straigh6A@dn, 36 cells long, 23 cells wide at base,
apical cell narrowly triangular,.2-4 times as long as wide, IR x 3047 pum, apically slightly to strongly thickened.

Distinquishing characters:

Bazzania palmatifid is characterized by (1) the square to rhombic shape of the underleaf discus, (2) its vitta that reaches
the leaf apex, (3} thin walled leaf cells with enlarged trigones, and (4) the serrulate leaf lobes. It is sinfilar to
palmatifidoideswhich is smallerhasalmost entire leaf lobes and a much smaller area between the vitta and the dorsal
leaf margin (46 cell rowsvs. 710 cell rowsin B. palmatifidg.

Distribution:
New Guinegonly known from the type collection)

Specimen examined:

New Guinea:leg. Rev. J.CHALMERS, 1880, detFRANZ STEPHANI (G 0067032 Holotype).

BazzaniapalmatifidoidesU. SCHWARZ , SCHAF .-VERW. & SHEVOCK spec. hov

Figures:
Plate27, Plate28, Plate29, Plate30.

Holotype:

Indonesia: New Guinea Island, Province West Papua, Vogelkop Peninsula. Aifat river valley, 1° 6' 8" S, 132° 43' 33" E,
1250 m, leg.PIETER VAN ROYEN & HERMAN O. SLEUMER 6902-I, 1961, det.RICLEF GROLLE, 1968, asBazzania
palmatifida(JE).

Description:
Plantsbrownish, small, up to 1.5 cm long, with leaves-0.9 mm wide, dichotomously branched, rhizoids not seen.

Stemin cross section 14065 pm and 9 cells wide, 100 pm and 10 cells high, megutialls irregular in outline,
polygonal, 1220 x 1618 um, walls strongly thickened, marginal cells oval to rectangular, strongly thicken2é,x.3
12-20 um, dorsal cortical cells rectangular to irregular polygonal2d X 1740 pum, walls thickened, gjones not
enlarged, cuticula smooth.

Flagelliform branchesscattered, up to 5 mm long, leaves of flagelliform branches distant, triangular to ovate, entire to
shortly multilobate, 98.30 um wide, 88120 um long, cells thickened, trigones slightly enlarged.

Leavesspreading at an angle of 780° with the stem, trilobate, asymmetric, oblemgte, falcate by 2640°, dorsal

margin arched, ventral margin straight, distant to loosely imbricate, leaf apex curved ventrally, dorsal base not crossing
the middle ofthe stem, widest 0-2.25 of the leaf length above the base,-580 pm long, 150180 pum wide at the base,
230260 pm wide at the widest part, £160 um wide at apex (at base of lobes), margin entire to weakly crenulate.

Leaf lobessharp, flat, 12 cellswide at base,-B cells long, the lateral divergent, entire.

Vitta well developed, sharply delimited, reaching the leaf ap@&dws wide at the base,;533rows wide at the upper end
of the vitta, 1 cell rows from vitta to ventral margin64ells fromvitta to dorsal margin at widest part of leaf lobe, cells
ovate, 1830 x 2255 um, walls thin, trigones thickened, cuticula verrucose through striolate papillae.

Leaf cellsrather regular, cells of the dorsal, basal lamina quadrate to rectangulsd , x1-24 um, walls thickened,
trigones slightly enlarged, cuticula verrucose through round to oval papillae, dorsal marginal cells round to quadrate, 13
18 x 1321 pm, walls thickened, trigones slightly enlarged, cuticula verrucose through round to oakpagihtral
marginal cells ovate, 170 x 1320 pum, walls thickened, trigones slightly enlarged, cuticula verrucose through round to
oval papillae.

Underleavedglistant to approximate, loosely appressed;116btimes as wide as the stem, transverselgladd connate
on one side with the lateral leaves, chlorophyllous, divided td/B4nto 4 lobes, sometimes with2llateral teeth, 210
280 um wide, 16230 um long, discus wider than long, 3880 um, 1611 cells wide, 11140 um, 45 cells long, cells
guadrate, oval or rectangular,-22 x 2232 um, walls thickened, trigones slightly enlarged, cuticula verrucose through
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round to oval papillae at the apex, almost smooth at the base, straight, led@suB02-5 cells long, 12 cells wide at
base, apicatell narrowly triangular, 18 times as long as wide, B x 2750 um, mostly sharply pointed.

Distinquishing characters:

From all the other species treated in this artiBlepalmatifidoidescan be distinguished by (1) its small size and (2) the
leaves that are constricted below the leaf lobes. It shares many charact&spalthatifidabut can be distinguished by
the characters mentioned under the latter.

If B. palmatifidoideds only a small form oB. palmatifida it has to be decided by future studies.
Etymology:

The species is named because of its resemblariepdmatifida.

Distribution:

Fergusson IslandNew Guinea

Specimen examined:

Indonesia: New Guinea IslandProvince West Papyu&ogelkop Peninsula. Aifaiver valley, 1° 6' 8" S 132° 43' 33" E
1250 m leg. PETER VAN ROYEN & HERMAN O. SLEUMER 690Z-11, 1961, det. RICLEF GROLLE, 1968 as Bazzania
palmatifida(JE).

Indonesia: New Guinea IslandProvince West Papu&ogelkop Peninsula. Aifat river valley® 6' 8" S 132° 43' 33" k&
1250 mleg.PIETER VAN ROYEN & HERMAN O.SLEUMER 6902111, 1961, det.RICLEF GROLLE, 1974 asBazzania subtilis
(JE).

Papua New GuineaFergusson IslandProvince Milne BayD'Entrecasteaulslands. Mountain S of Agamqi@° 34' 0"
S, 150° 38' 0" E820 m on trees in mossy foredeg. LEONARD J.BRASS2607Q 1956 det. RICLEF GROLLE, 1969 conf.
NAOFUMI KITAGAWA, 27 November 197&sBazzania subtili¢JE, duplicate ex L).

Bazzania pulchellg STEPH.) H. A. MILL . Phytologia47:321. 1981
[ MastigobryurmpulchellumSTepPH. Species Hepaticarum. 342 1908.

Figures:
Plate31, Plate32, Plate33, Plate341 STEPHANI (1985 Icones no. 804

Description:

Plantspale green, small, up to 1.5 cm long, with leavesl02mm wide, irregular to dichotomously branched, rhizoids
not seen.

Stemin cross section 14560 um and 8 cells wide, 9000 um and 7 cells high, medullary cells irregular polygonal, 11
20 x 1224 um walls thickened, marginal cells quadrate to rectangular, walls thicken2d,X.0420 pum, dorsal cortical
cells rectangular to polygonal, % x 3565 pm, walls evenly thickened, trigones not enlarged, cuticula smooth.

Flagelliform branchesscatteredup to 5 mm long, 9000 um in diameter, leaves of flagelliform branches distant,
triangular to quadrate, shortly multilobate,-900 um wide, 96110 um long, cells moderately thickalled, trigones
slightly enlarged.

Leavesspreading at an angle of 7#85° with the stem, trilobate, asymmetric, obleogate, falcate by 3650°, dorsal
margin arched, ventral margin straight, imbricate, leaf apex curved ventrally, dorsal base not crossing the middle of the
stem, widest 0.3 of the leaf length above the ba&@@660 um long, 20240 um wide at the base, 2890 um wide at
the widest part, 26@60 um wide at apex (at base of lobes), margin entire, towards the apex irregular crenulate to serrate.

Leaf lobessharp, hooked ventrally;3 cells wide at base;3 cels long, straight forward to slightly divaricate, crenulate.

Vitta well developed, diffusely delimited, reaching 4/5 of the leaf lengthr&ws wide at the base;£rows wide at the
upper end of the vitta,-2 cell rows from vitta to ventral margin, 13 cells from vitta to dorsal margin at widest part of
leaf lobe, cells quadrate to oblongate, 2630 x 3640 um, walls thin, trigones moderately thickened, cuticula verrucose
striolate papillae.
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Leaf cellsrather regular, upper lamina cells oval to guadel, 1218 x 1316 um, walls thickened, trigones slightly
enlarged, cuticula verrucose through round to oval papillae, cells of the dorsal, basal lamina round to qud&ate, 13
13-18 pm, walls moderately thickened, trigones slightly enlarged, cutieriaicose through round to oval papillae,
dorsal marginal cells round to quadrate;1B3x 1418 um, walls moderately thickened, trigones slightly enlarged,
cuticula verrucose through round to oval papillae, ventral marginal cells round to quadiafex 1@-20 um, walls
moderately thickened, trigones slightly enlarged, cuticula verrucose through round to oval papillae.

Underleavedlistant, reflexed, 1-4.6 times as wide as the stem, transversely attached, connate on one side with the lateral
leaves, chdrophyllous, divided to 1/43/3 into 4 lobes, sometimes with2lsmall, lateral teeth, 22870 um wide, 180

230 um long, discus wider than long, 2260 um, 1213 cells wide, 1370 um, 57 cells long, cells irregular in shape,
qguadrate, oval or rectangu] 1525 x 1420 um, walls thickened, trigones slightly enlarged, cuticula verrucose through
round to oval papillae at the apex, almost smooth at the base, reflexed, lof®s80 23 cells long, 12 cells wide at

base, apical cell narrowly oval, 128imes as long as wide, 18 x 2440 um, apically obtuse.

Distinquishing characters:

Bazzania pulchelldgs characterized by (1) the broad leaves that arethesgwice as long as widg2) trilobate leaves
with short sometimes hooked apicg8) the underleaves with rather short3 Tellslong) lobes and (4) the crenulate
leaf apex.

Distribution:
Fiji, Samoa.
Specimen examined:

Fiji: Taveuni IslandTaveunj 16° 52' 20" $179° 59' 25" W 840 m tree trunks in raindrest leg. DEGELIUS P-204/m
197(Q det.RICLEF GROLLE, 1974 asBazzania subtili$. pulchellanom. herb. (JEwith B. tridens.

Samoa:Upolu Island District Atua Sekundarwald dstlich Vaipd3° 58' 18" $171° 34' 47" W300 m an Baumenleg.
WOLFRAM SCHULTZE-MOTEL 4379 1972 det. RICLEF GROLLE, 1974 asBazzania subtili$. pulchellanom. herb. (JE
Duplicate ex B).

Samoa:Upolu Island District TuamasagaBerg Lanutop13° 54' 22" $171° 49' 1" W leg. MAX FLEISCHERB-1412,
1903 det.RICLEF GROLLE, 1974 asBazzania pulchell&JE, Duplikat ex B).

Samoa:Upolu Island District TuamasagaBergwald bei Tiavi13° 56' 40" $171° 45' 55" W 700 m an Baumenleg.
WOLFRAM SCHULTZE-MOTEL 360%, 1972 det. RICLEF GROLLE, 1974 asBazzania subtili$. pulchellanom. herb. (JE
Duplicate ex B).

Samoa:Upolu Island District TuamasagaBergwald bei Tiayi13°56' 40" $171° 45' 55" W 760 m an Baumen und
Baumfarnen leg. WOLFRAM SCHULTZE-MOTEL 432%, 1972 ) det. RICLEF GROLLE, 1974 as Bazzania subtilid.
pulchellanom. herb. (JEDuplicate ex B).

Samoa:Upolu Island, District Tuamasagau3weg zwischen Leaupuni und Lake Langtb3f 53' 45" $171° 49' 50"
W, 500 m an Baumenleg. WOLFRAM SCHULTZE-MOTEL 3079 1972 det.RICLEF GROLLE, 1974 asBazzania subtili$.
pulchellanom. herb. (JEDuplicate ex B).

Remarks:

STEPHANI (1985 Icones no. 7340 is also labeledMastigobryum pulchellumAs M. pulchellumwas already described
in STEPHANI (1908) STEPHANI (1924) renamed the plants from New Caledoni®akeratii.

Bazzania reicheliandJ. SCHWARZ , SCHAF .-VERW. & SHEVOCK Spec. hov.

Figures:
Plate35, Plate36, Plate37, Plate38.

Holotype:

France d'outre-mer: Nouvelle Calédonidsland ProvinceSud Parc des Grandé®ugeéres21° 37' 0" $165° 45' 0" k&
400 m auf Totholz leg.K. REICHELNC 774 8 December 201@let.FRANK MULLER, conf.DAVID MEAGHER, asBazzania
cf. subtilis(DR).
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Description:

Plantspale green, small, up to 1 cm long, with leavesl08mm widedichotomously branched, rhizoids rare, in bundles
from base of underleaves.

Stemin cross section 20050 um and 11 cells wide, 170 um and 10 cells high, medullary cells ovate to irregular
polygonal, 1420 x 1232 um, walls thickened, marginal cells quadrto rectangular, walls thickened,-38 x 2227

um, dorsal cortical cells rectangular or elongated ovaB2% 3882 um, walls thickened, trigones not enlarged, cuticula
smooth.

Flagelliform branchesscattered, up to 3 mm long, 146 in diameter, leaves of flagelliform branches distant, triangular,
shortly multilobate, 8@.00 um wide, 7680 um long, cells moderately thiskalled, trigones slightly enlarged.

Leavesspreading at an angle of 6@9° with the stem, trilobate, asymmetric, fragile, oblangte, falcate by 3680°,

dorsal margin arched, ventral margin straight to concave, imbricate, almost flat, dorsal base crossing the middle of the
stem, widest 0.20.3 of the leaf length above the bas&031200 um long, 33€100 um wide at the base, 5630 pum

wide at the widest part, 2800 um wide at apex (at base of lobes), margin irregular crenulate to serrate in the upper half
of the leaf.

Leaf lobessharp, weakly hooked ventrally-2cells wide abase, 23 cells long, the lateral rather divergent, crenulate to
serrate.

Vitta well developed, diffusely delimited, almost reaching the leaf ap&x,0fvs wide at the base;Brows wide at the
upper end of the vitta,-2 cell rows from vitta to ventral margin; 8 cells from vitta to dorsal margin at widest part of
leaf lobe, cdb quadrate to oblongvate, 2532 x 3670 um, walls thin, trigones thickened, cuticula smooth.

Leaf cellsrather regular, upper lamina cells quadrate to ovat€528 2022 um, walls thickened, trigones slightly
enlarged, cuticula verrucose through roundoval papillae, cells of the dorsal, basal lamina quadrate to irregular
polygonal, 1419 x 1621 um, walls thickened, trigones not enlarged, cuticula smooth, dorsal marginal cells quadrate to
short rectangular, 287 x 1220 um, walls thickened, trigoseslightly enlarged, cuticula smooth, ventral marginal cells
round to ovate, 121 x 1317 um, walls thickened, trigones slightly enlarged, cuticula smooth.

Underleavespproximate, reflexed, 1-B times as wide as the stem, transversely attached, canmate side with the
lateral leaves, chlorophyllous, divided to 1/3 to 2/5 int®ifegular lobes, sometimes witilsmall, lateral teeth, fragile,
mostly missing in older parts of the stem, 43D um wide, 32130 um long, discus mostly wider than ¢pr800420

pum, 1014 cells wide, 183100 um, 58 cells long, cells ovate to rectangular;3Zx 2848 um, walls thickened, trigones
slightly enlarged, cuticula verrucose through round to oval papillae at the apex, almost smooth at the base200bes 80
um, 36 cells long, 24 cells wide at base, apical cell triangular, 2 times as long as wide, 13 x 25 um, mostly sharply
pointed.

Distinguishing characters:

The new species is distinguished from similar species by the following characters: (1) rathealeegd1.1 1.2 mm
long), (2) very irregular underleaf lobg8) thedorsal leaf base is crossittgestem midlineand @) the fragility of leaves
and underleaves often resulting in broken lobes. In size it reseBiltlelyanawhich differs in thdeaves less narrowing
to the apex (25380 um wide at base of lobes against-280 um inB. reicheliana and 1422 cells from vitta to dorsal
margin (610 cells inB. reicheliang. Furthermore, the dorsal leaf base is not crosiegstem midlinén B. helgana
leaving a leafree strip of 12(-3) cells.

Etymology:

The species is named affer. KATJA REICHEL (Berlin, Germany) a Germawtanistwho discovered this sped during
her field trips in New Caledonia.

Distribution:

New Caledonia (only known from the type collection).

Bazzania sikkimensi¢STEPH.) HERZOG Annales Bryologicll2:78. 1939.
[ Mastigobryum sikkimens&repPH. Species Hepaticarum. 3. 434. 1908

Figures:
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Plate39, Plate40, Plate41 i DEL ROSARIO (1975)fig. 35, MizuTANI (1967)fig. V, 10-20, SHARMA & SRIVASTAVA
(1993) pl. 4243, 69 (fig. 7, 8), 76 (fig. 5 6), STEPHANI (1985 Iconesno. 6860 GAO (2003) plate 41GA0 & LAl (2003)
tab. 347 ZHou ET AL. (2012) fig. 28.

Description:

Plantspale browniskgreen, small, up to 2 cm long, with leaves-2.6 mm wide, dichotomously branched, rhizoids not
seen.

Stemin cross section 26810 um and 1412 cells wide, 200 um and 10 cells high, medullary cells round to irregular
polygonal, 2637 x 1530 um, walls thin, marginal cells oval to short rectangular, outer walls distinctively thickened, 18
32 x 1222 um, dorsal cortical cells irregular in outline, quadrate to rectangular or elongated e2a@lx2ZZ252 um,
walls evenly thickened, trigonestenlarged, cuticula smooth.

Flagelliform branchesscattered, up to 12 mm long, 2300 um in diameter, leaves of flagelliform branches distant,
triangular, serrate at the apex, 1880 um wide, 13160 um long, cells thickvalled, trigones slightly enlaegl.

Leavesspreading at an angle of 800° with the stem, bilobate, asymmetric, oblangte to triangulaovate, falcate by
25°-40°, dorsal margin arched, ventral margin straight to concave, imbricate, weakly curved ventrally, dorsal base
reaching the naidle line of the stem, widest 02635 of the leaf length above the base,-2260 um long, 206850 um

wide at the base, 45800 um wide at the widest part, 2300 um wide at apex (at base of lobes), margin entire.

Leaf lobessharp, flat, 49 cells wideat base, 4L0 cells long, straight to slightly divergent, entire.
Vitta not developed, but a group of enlarged cells in central part of the leaf.

Leaf cellsrather regular, getting smaller towards the margins, upper lamina cells quadrate to irregularly polygonal, 18
22 x 1325 um, walls thickened, trigones slightly enlarged, cuticula verrucose through striolate papillae, cells of the
dorsal, basal lamina quade to irregularly polygonal, 188 x 1224 um, walls thickened, trigones not enlarged, cuticula
verrucose through striolate papillae, dorsal marginal cells quadrate to rouhd x12318 um, walls thickened, trigones
slightly enlarged, cuticula verruse through striolate papillae, ventral marginal cells quadrate to irregularly polygonal,
17-22 x 1619 um, walls thickened, trigones slightly enlarged, cuticula verrucose through striolate papillae, central
laminal cells round to elongated oval;22 x 2637 um, walls thin, trigones enlarged, cuticula verrucose through striolate
papillae.

Underleavesapproximate to imbricate, reflexed, 415 times as wide as the stem, sinuately attached, free or connate on
one side with the lateral leaves, chlorophyllowgh 4 broad lobes, occasionally with smaller lateral teeth;3Bmum
wide, 350450 um long, discus as long as wide;2Z0cells wide, 1720 cells long, cells quadrate to polytonal; 26 x
13-27 um, walls thickened, trigones not enlarged, cuticulauneeise through round to oval papillae, lobes328um, t
4 cells long, 23 cells wide at base, apical cell triangular, 1 times as long as wide 24724 um, obtusely pointed.

Distinguishing characters:

Bazzaim sikkimenis can be distinguished by tl(#) bilobate leave42) theenlarged central cells that dot form a vitta
(3) rather largeinderleavesvith very shortttriangularteeth likelobes.

Distribution:
Bhutan Borneq Ching India, Nepal Philippines Taiwan Thailand

Specimerexamined:

Philippines: Mindanao IslandProvince BukidnonMt. Kitanglad tropical rain forest west to Malabala&8f 9' 38.23" N
124° 55' 52.24" E2790 m on rotten woodleg. FELIX SCHUMM & UWE SCHWARZ, 19 August 1999 (Herbariurdwe
SCHWARZ no. 4254)

Remarks:

DEL RosARIO (1975) points ousimilaritiesto plants that he treated Bs subtilis In particular the underleavesadily
separatd3. sikkmenss from B. subtlis andB. acanonista
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Bazzania subtilifSANDE LAC.) SCHIFFN. Memorie del Reale Istituto Lombardo di Scienze e Let&sde 3 Classe di
Scienze Matematiche e Naturali414. 1877

[ Mastigobryum subtil&ANDE LAC. Annales Museum Botanicum LugdeBatavi 1:302. 1864

Figures:
Plate42, Plate43, Plate441 SANDE LACOSTE(1864) tab. VI| KITAGAWA (1977) fig. 5

Description:
Plants pale green, small, up to 2 cm long, with leavesI1®mm wide, dichotomously branched, rhizoids not seen.

Stemin cross section 14010 um and 10 cells wide, 115 um and 8 cells high, medullary cells irregular in outline, oval
to polygonal, 1429 x 1219 um, walls thin to thickened, marginal cells oval to short rectangular, outer walls thickened,
1322 x 915 um, drsal cortical cells irregular in outline, oval, quadrate or short rectangul@Q ¥2034 um, walls
evenly thickened, trigones slightly enlarged, cuticula smooth.

Flagelliform branchesscattered, up to 7 mm long, 100 um in diameter, leaves of flagetlibranches distant, triangular
to quadrate, shortly multilobate,-B2 pm wide, 7530 um long, cells moderately thiekalled, trigones slightly enlarged.

Leavesspreading at an angle of 800° with the stem, trilobate, rarely bilobate, asymmetric, aplorate, falcate by
20°-60°, dorsal margin arched, ventral margin straight to concave, loosely imbricate, flat, dorsal base not crossing the
middle of the stem, widest 0.Zh35 of the leaf length above the base,-630 um long, 18230 um wide at the bas

260-300 um wide at the widest part, 2200 um wide at apex (at base of lobes), margin entire.

Leaf lobessharp, flat, 12 cells wide at base;2 cells long, the lateral divergent, entire.

Vitta well developed, sharply delimited, reaching 4/5 of ttad length, 34 rows wide at the base;Rrows wide at the
upper end of the vitta,-2 cell rows from vitta to ventral margin, 1% cells from vitta to dorsal margin at widest part of
leaf lobe, cells quadrate to oblopgate, 1724 x 2440 um, walls thintrigones moderately thickened, cuticula verrucose
striolate papillae.

Leaf cellsrather regular, getting smaller towards the dorsal margin, upper lamina cells quadrate to irregularly polygonal,
10-14 x 1216 um, walls thickened, trigones not enlargedictia verrucose through round to oval papillae, cells of the
dorsal, basal lamina quadrate to irregularly polygonall88 1319 um, walls thickened, trigones not enlarged, cuticula
verrucose through round to oval papillae, dorsal marginal cells geadradund, 1414 x 1213 um, walls thickened,
trigones not enlarged, cuticula verrucose through round to oval papillae, ventral marginal cells quadrate to irregularly
polygonal, 1116 x 1318 um, walls thickened, trigones moderately thickened, cuticutac@se through round to oval
papillae.

Underleavedlistant, loosely appressed to reflexed, 112Zbtimes as wide as the stem, transversely attached, connate on
one side with the lateral leaves, chlorophyllous, divided to 1/3 into 4 lobes, sometimes2sgthall, lateral teeth, 185

220 pm wide, 158.85um long, discus wider than long, 1:820 um, 1315 cells wide, 10A.30 um, 68 cells long, cells
irregular in shape, quadrate, oval or rectangulat]194 1326 um, walls thickened, trigones slightly enlarged, cuticula
verrucose through round to oval plge, reflexed, lobes 365 um, 13 cells long, 23 cells wide at base, apical cell
narrowly oval, 2.583 times as long as wide, 28 x 1315 um, obtusely pointed.

Distinguishing characters:

B. subtilisis distinguished from sirtar species by the combination of the following characters: (1) smallsséra with
leaves 1.21.5 mm wide (2) flat, trilobate leaves(3) entire leaf margin and the (4) underleaves with 4 sharp teeth and a
rather wide discus. It can only be confusethW. pulchellawith leavedessthantwice as long as wideslightly shorte
underleaf lobes and a crenulate leaf apex with hooked.lobes

Distribution:
Borneq Java SumatraNew GuineaPhilippines

Specimen examined:

Papua New Guinea:New Guinea IslandProvince Milne BayDaga AreaMt. Garatun 9° 54' 13" $149° 23' 12" E
1300 m leg. NORMAN E.G.CRUTTWELL 24/c, 1972 det. RICLEF GROLLE, 1974 asBazzania subtilisconf. NAOFUMI
KITAGAWA, 27 November 1978 (JBPuplicate ex L).
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Philippines: Mindanao IslangProvince Misamis OrientaBarangay Lunutarropical mountain rain forest at Mt. Lumot
(Via Haruhay Trail) approaching from the intermediate ca®ipl0' 42.77" N125° 1' 38.92" Eleg. FELIX SCHUMM &
UWE SCHWARZ, 25 August 1999 (Herbariutdwe SCHWARZ 4775).

Remarks:

It seems thaB. subtilisis rather rare in South East Asldntill more material is on hand or existing specimane
reviewed it is not possible to provide a final judgement on this point.

Bazzania vittata(GOTTSCHE) TREVIS. Memorie del Reale Istituto Lombardo di Scienze e Letteeee 3 Classe di
Scienze Matematiche e Naturdl414. 1877

[ Mastigobryum vittatunGOTTSCHEIN GOTTSCHE LINDENB. & NEES Synopsis hepaticarum. Part 2. 216. 1845.
= Mastigobryum integristipulur8TEPH Species Hepaticarum. 3. 470. 1908. [fi2le. ROSARIO (1975)].

Figures:

Plate45, Plate46, Plate47 1 DEL ROSARIO (1975)fig. 37, LAl (1978) fig. 1 MEAGHER, D. (2019)fig. 33, STEPHANI
(1985 Iconesno. 7346

Description:

Plantswhitish-green, small, up to 1 cm long, with leaves-0.8 mm wide, irregular branched, rhizoids rare, at the base
of the underleaves.

Stemin cross section 9040 pum and 8 cells wide, 110 umdar cells high, medullary cells round to irregular polygonal,
15-22 x 1316 um, walls moderately thickened, marginal cells irregular quadrate to rectangular, outer walls distinctively
thickened, 2430 x 1328 um, dorsal cortical cells rectangular to eldegahexagonal, 124 x 4648 um, walls evenly
thickened, trigones not enlarged, cuticula smooth or verrucose through tiny round papillae.

Flagelliform branchessparse, up to 2 mm long, 80 pum in diameter, leaves of flagelliform branches distant, broad
triangular, weakly lobed at the apex, 90 um wide, 90 um long, cells thin, trigones not enlarged.

Leavesspreading at an angle of 680° with the stem, rounded to weakly trilobate, asymmetric, ovate, falcate by 35°
45°, dorsal margin arched, ventral margiraight to concave, imbricate, apically weakly curved ventrally, dorsal base
reaching the middle line of the stem, widest 60235 of the leaf length above the base,-600 um long, 16200 um
wide at the base, 31800 um wide at the widest part, 2380um wide at apex (at base of lobes), margin entire.

Leaf lobesblunt, flat, 3 cells wide at base;3 cells long, straight, entire.

Vitta well developed, diffusely delimited, reaching 2/3 of the leaf lengthr@wvs wide at the base;Rrows wide at the
upper end of the vitta,-2 cell rows from vitta to ventral margin, &8l cells from vitta to dorsal margin at widest part of
leaf lobe,cells quadrate to rectangular,-26 x 2234 um, walls thin, trigones moderately thickened, cuticula verrucose
through tiny round papillae.

Leaf cellsrather regular, getting smaller towards the margins, upper lamina cells quadrate to rhombdic, 1216

um, walls moderately thickened, trigones not enlarged, cuticula verrucose through tiny round papillae, cells of the dorsal,
basal lamina quadrate to rhomboid;12x 1616 um, walls moderately thickened, trigones slightly enlarged, cuticula
verrucose lirough tiny round papillae, dorsal marginal cells quadratel 612 713 pm, walls moderately thickened,
trigones slightly enlarged, cuticula verrucose through tiny round papillae, ventral marginal cells quadrate to rhomboid,
12-14 x 1417 um, walls modetaly thickened, trigones not enlarged, cuticula verrucose through tiny round papillae.

Underleavesapproximate, appressed, 4.8 times as wide as the stem, sinuously attached, free or connate on one side
with the lateral leaves, hyaline, often witf8Xows of chlorophyllous cells at the base, broad ovate, sometimes retuse at
the apex, very variable in size, 2235 um wide, 17800 pm long, 1820 cells wide, 1€12 cells long, cells rectangular,
getting smaller towards the margin,-28 x 2628 um, wallsthin, trigones not enlarged, cuticula smooth or verrucose
through tiny round papillae, slime papillae often 1 or 2 at the apex of the underleaves.

Distinguishing characters:

From all the species handled in this arti@evittatacan easily be distinguished by its hyalin underleaves. In comparison
to the othespeciesit is also markable that the verrucose cuticula is formed bydintlike papillae.

FraHmiass (2023 ISSN21994897



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

Distribution
Australig Borneq Java Peninsular MalaysjdNew GuineaPhilippines Sri Lanka Sulawesj SumatraTaiwan Thailand

Specimen examined:

Philippines: Leyte Island Province LeyteArea around Lake KasudsuradrmocCity, Barangay Libertyl1° 1' 32.33"
N, 124° 44' 55.86" E720 m on rotten woogdleg. FELIX SCHUMM & UWE SCHWARZ, 23 August 2000 (Herbariutdwe
SCHWARZ no. 6369).

Philippines: Leyte Island Province LeyteArea around Lake KasudsuradrmocCity, Barangay Libertyl1° 1' 32.33"
N, 124° 44' 55.86" E720 m on rotten woodleg. FELIX SCHUMM & UWE SCHWARZ, 23 August 2000 (Herbariutdwe
SCHWARZ no. 6379).

Philippines: Leyte Island Province LeyteMt. Agipo, track from the summit of Mt. Agipo (10° 46' 43.74" N4° 49'
46.86" E) to KadwaAn (10° 46' 14.94" N124° 48' 10.02" E)10° 46' 54.83" N124° 48' 52.15" E700 m on rotten
wood, leg. FELIX SCHUMM & UWE SCHWARZ, 18 August 2000 (Herbariutdwe SCHWARZ no. 6198).

Philippines: Mindanao IslandProvince Davao del SuAlong Santa Cruz Traib+ km to Mt. Apo between Big Rock
and Tinikaran Campsite 1. 06° 58' 54.0"1185°17' 25.0"2000 m. Mixed hardwood forest wifphaeropterisree ferns.
on hardwood trunk in filtered lighteg. AMES R. SHEVOCK 60226 with LESLEY C. LUBOS, AIMANUELZON Y ORONG &
ROMEO PATANO, 4 August 2022 (CASBRIT, CMUH, MO, HerbariumSCHAFER-VERWIMP).

Philippines: Mindanao IslandProvince Misamis OrientaBarangay Lunutariropical mountain rain forest at Mt. Lumot
(Via Haruhay Trial) approaching from the intermediaamp 8° 40' 42.77" N 125° 1' 38.92" Eon bark leg. FELIX
SCHUMM & UWE SCHWARZ, 25 August 1999 (Herbariutdwe SCHWARZ no. 4804).

Philippines: Mindanao IslandProvince Misamis OrientaBarangay Lunutariropical mountain rain forest at Mt. Lumot
(Via Haruhay Trial) approaching from the intermediate caBipl0' 42.77" N125° 1' 38.92" Eleg. FELIX SCHUMM &
UWE SCHWARZ, 25 August 1999 (Herbariutdwe SCHWARZ no. 4775).

Philippines: Mindanao IslandProvince North Cotabat®ergregenwald beirhake Venadpam Weg zum Gipfel des
Mt. Apo, 7° 0'9.28" N 125° 16' 10.73" Eca. 2210 mauf Rinde leg. UwWE SCHWARZ, 20 March 1999 (Herbariurdwe
SCHWARZ no. 3843).

Philippines: Mindanao IslangProvince North Cotabat®dMountain rain forest at the eastle of Lake Venad@® 0' 9.28"
N, 125° 16' 10.73" Eca. 2210 mon bark leg. UwE SCHWARZ, 20 March 1999 (Herbariutdwe SCHWARZ no. 3855).

Philippines: Mindanao IslangProvince North Cotabai®ountain rain forest at the east side of Lake Ven@ti6'9.28"
N, 125° 16' 10.73" Eca. 2210 m betweenAnastrophyllum biden$3828], leg. UWE SCHWARZ, 20 March 1999
(HerbariumUwE SCHWARZ no. 3829).

Philippines: Mindanao Island Province North Cotabatdvit. Apo, Tropical mountainrain forest at MarbeRiver-
Campsite7° 0'9.9" N 125° 14' 46.03" E2040 m on rotten woogleg. FELIX SCHUMM & UWE SCHWARZ, 9 August 1999
(HerbariumUwE SCHWARZ no. 4392).

Philippines: Mindanao IslandProvince North Cotabatdt. Apo, Tropical mounta rain forest at MarbeRiver
Campsite 7° 0' 9.9" N 125° 14' 46.03" E1640 m on soil leg. FELIX SCHUMM & UWE SCHWARZ, 9 August 1999
(HerbariumUwE SCHWARZ no. 4376).

Philippines: Mindanao IslandProvince North Cotabatdropical mountain rain forestear Lage Agko Campsite at the
foot of Mt. Apo, 7° 1' 10.01" N 125° 13' 22.51" E1240 m on bark leg. FELIX SCHUMM & UWE SCHWARZ, 7 August
1999 (HerbariunJwe SCHWARZ no. 4622).

Philippines: Mindanao IslandProvince North Cotabatdropical mountainain forest near Lage Agko Campsite at the
foot of Mt. Apo, 7° 1' 10.01" N125° 13' 22.51" E1240 m on tree fernleg. FELIX SCHUMM & UWE SCHWARZ, 7 August
1999 (HerbariunUwe SCHWARZ no. 4606).

Philippines: Negros IslandProvince Negro®©ccidental Along the ridge trail well above the village of Naubok toward
the summit slopes about Hapbtaponon and Mt. Talinis. 09°14' 42.6', N23°07' 04.5" E1475 m. Mixed hardwood
evergreen tropical rain forest with fern understory. On small dianhetelwood trunk in filtered lighteg. JAMES R.
SHEVOCK 56235 with DARYL S.SALAS, 17 December 2019 (CABRIT, CMUH, MO, HerbariumSCHAFER-V ERWIMP).
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Philippines: Negros IslandProvince Negros Orientdlit. Talinis (Cuernos de Negrqd)unga Nature Tridfrom Camp
Vendiola to Lake Nailig9° 15' 34.88" N 123° 10' 56.99" E1170 m auf Baumfarnleg. FELIX SCHUMM & UWE
SCHWARZ, 10 August 2000 (Herbariutdwe SCHWARZ no. 5835).

Philippines: Negros IslandProvince Negros Orientait. Talinis (Cuernos délegros) Lunga Nature Trail from Camp
Vendiola to Lake Nailig9° 15' 34.88" N123° 10' 56.99" E1100 m on bark leg. FELIX SCHUMM & UWE SCHWARZ, 10
August 2000 (Herbariudwe SCHWARZ no. 5813).

Philippines: Negros IslandProvince Negro®riental Mt. Talinis (Cuernos de Negrqd)unga Nature Trail from Camp
Vendiola to Lake Nailig9° 15' 34.88" N123° 10' 56.99" E1170 m on tree fernleg. FELIX SCHUMM & UWE SCHWARZ,
10 August 2000 (Herbariutdwe SCHWARZ no. 5805).

Philippines: Negroslsland Province Negros Orientalit. Talinis (Cuernos de Negrgd)unga Nature Trail from Camp
Vendiola to Lake Nailig9° 15' 34.88" N123° 10' 56.99" E1100 m on bark leg. FELIX SCHUMM & UWE SCHWARZ, 10
August 2000 (Herbariurdwe SCHWARz no. 5798).

Philippines: Panay IslandProvince AntiqueMuncipality Culasj Mt. Madjaras forrest along the trail from Barangay
Flores to the BatanBatang ravingl1° 21' 31.75" N122° 8' 29.29" £E1340 m on rotten woodleg. UWE SCHWARZ,
36918 (HerbariunJwe SCHWARZ no. 7724 mixed witlheucobryum bowringji

Remarks:

Similarities ofB. vittatato B. subtiliswere mentioned b$ANDE LACOSTE(1864) mainly due to the wetleveloped vitta.
The hyaline cells of thenderleavesf B. vittatareadily distinguish this species from the othalgresseth this article.

The papillosity of theinderleavesliffers greatly even within the same sterfihere araunderleavesvith smooth cuticula
(Plate46: A, B), whereas somanderleaveshow a very verrucous surfadeldte46. D, E, F). Bazzaniavittata is quite

common in the Philippines and was collected from the Islands of Mindalegwos Leyte and PanayAt the current
moment the authors are not yet able to judge if all these fiivatdiffer in the shape of the leaf apedevelopment of
the vitta or the papillosity of the cells belong to the same spec&®uld be referred to other specidse for instance
B. semiopac®. KTAG. or B. asperrimaSTEPH.

Bazzania wiltensi{SANDE L AC. ex STEPH.) SCHIFFN. Conspectus Hepaticarum Archipelagi Indici. 180. 1898.
[ Mastigobryumwiltensii SANDE LAC. ex STEPH. Hedwigia25(6): 237 1886.

Figures

Plate48, Plate49, Plate507 DEL ROSARIO (1975)fig. 34, STEPHANI (1886d) tab. Ijfig. 21-23, STEPHANI (1985 Icones
no. 6861

Description:
Plantsyellowish-brown, small, up to 1.5 cm long, with leaves-1.2 mm wide, irregular branched, rhizoids not seen.

Stemin cross section 18220 um and 9 cells wide, 130 um and 8 cells high, medullary cells irregular polygos&dl, 18
x 12-21 pm, walls weaklyhickened, marginal cells quadrate to rectangular, outer walls distinctively thicken@a x17
14-25 um, dorsal cortical cells quadrate to ovak28Xx 2532 um, walls evenly thickened, trigones not enlarged, cuticula
smooth.

Flagelliform branchesscatteed, up to 7 mm long, 9000 um in diameter, leaves of flagelliform branches distant,
triangular, weakly crenulate at the apex, 10® um wide, 6575 um long, cells thickvalled, trigones slightly enlarged.

Leavesspreading at an angle of 890° with thestem, bilobate, the ventral lobe usually smaller to vanishing, asymmetric,
triangular, falcate by 3680°, dorsal margin arched, ventral margin concave, imbricate, weakly curved ventrally, dorsal
base reaching the middle line of the stem, widesD®8 of the leaf length above the base, 83® pum long, 20840

pm wide at the base, 28B0 um wide at the widest part,-BD pm wide at apex (at base of lobes), margin entire.

Leaf lobesblunt, flat, £3 cells wide at base;4 cells long, straight to sligltdivergent, entire.
Vitta not developed, but a group of enlarged cells in central part of the leaf.

Leaf cellsrather regular, getting smaller towards the margins, upper lamina cells rou2®,x15824 um, walls thin,
trigones enlarged, cuticula verasge through ovate papillae, cells of the dorsal, basal lamina round to irregular polygonal,
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1520 x 1523 um, walls thin, trigones enlarged, cuticula verrucose through ovate papillae, dorsal marginal cells round to
oval, 1214 x 1217 pm, walls thickenedrigones slightly enlarged, cuticula verrucose through ovate papillae, ventral
marginal cells rectangular, wider than long;2Bx 1013 pum, walls thin, trigones slightly enlarged, cuticula verrucose
through ovate papillae, central laminal cells rounaval, 2328 x 1827 um, walls thin, trigones enlarged, cuticula
verrucose through ovate papillae.

Underleavesapproximate, appressed11l times as wide as the stem, transversely attached, free or connate on one side
with the lateral leaves, chlorophyllsubroad ovate, retuse at the apex,-286 um wide, 100140 um long, 914 cells
wide, 57 cells long, cells round to ovate,-23 x 1424 um, walls thickened, trigones slightly enlarged, cuticula smooth.

Distribution:

Malaysia SumatraPhilippines

Specimen examined:

Philippines: Mindanao IslangProvince Misamis OrientaBarangay Lunutarropical mountain rain forest at Mt. Lumot
(Via Haruhay Trail) approaching from the intermediate ca@ip40' 42.77" N125° 1' 38.92" £E2110 m leg. FELIX
SCHUMM & UWE SCHWARZ, 25 August 1999 (Herbariutdwe SCHWARZ no. 4776)

Remarks:
DEL ROsSARIO(1975) mention®B. wiltensii and its relation td. subtilis As shown on the plates thderleave®f B.

wiltensiia r e

not

obate

and

t Hrerthdrneometheclenvesl avermbich maorenareolvenl ppwaads the t t a

apex and the cell walls are thinner with markedly enlatggdnes.

6. Conclusion

 B. acanoserrata
1 B. palmatifida B. indigenarum B. acanonista f B. helgana 1 B. pulchella
f B. palmatifioides B. reichelianum B. globuliformis f B. helganavar.  B. subtilis
minor
1 Predominately Predominately Predominately 1 Predominately 1 Predominately
trilobate trilobate bilobate trilobate trilobate
i Vitta reaching to Vitta reaching 4/5 Vitta reaching 4/5 | 1 Vittareaching 4/5 | 1 Vitta reaching 4/5
the leaf apex of the leaf of the leaf of the leaf of the leaf
1 Leaf cells thin Leaf cells + evenly Leaf cells £ evenly| § Leafcells + evenly| § Leaf cells + evenly
walled with thick walled thick walled thick walled thick walled
enlarged trigones Underleaf lobes + Underleaf lobes Underleaf lobes  Underleaf lobes
1 Underleaf lobes curved, fragile straight, not fragile straight, not fragile straight, not fragile
straight, not fragile Leaf lokes entire to Leaf lobes entiretd § Leaf lobes  Leaf lobes entire tq
1 Leaf lobes entire tq moderately moderately strongly serrulate moderately
moderately serrulate serrulate serrulate
serrulate
1 New Guinea WesternPacific SE Asia 1 Malaysia to 1 Philippines to the
(New Caledonia, Australia WesternPacific
Vanuatu) (Fiji, Samoa)

Table 1: Overview of the morphological distinguishable groups

The close examination of specimens that would key out or have been synonymized and identified in tiBapzahias
subtilis showed that at leadi0 different speciesR. acanonistaacanoserrataglobuliformis, helagana indigenarum,
palmatifidg palmatifidoides pulchella, reichelianaand subtilis) can be distinguishedVith B. nitidaandB. zonulata
there are two additional species that were natéckin this article.

Altogetherthis group is much more diverse in the South East Asian, Australia and the Pacific than previously assumed.
Because ofhe experience with thisubtilisd i specimens from JE it is very likely that material from other collections

will include additional undscribedtaxa The authors could also follow the species conceBraPHANI (1908) and
STEPHANI (1924), even thougB. subtiliswasused for plants which are now described@aacanonista
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Based on the morphologicattributeshere seems to be five different groupat{el). If these groups represent a natural
relationship, this would need be investigated by future sied. Till now only forms around. palmatifidashow very
different characters which would indicate a weak relatiofB tcsubtilis This clearly goes in line witlSTEPHANIS
judgementwhere heplacedB. plamatifidain sect.Fissistipulae Genomesequencingand its analysis isevertheless
highly recommendable fall the respectivepecies.

There are alsgigns that certain groups show similar distribution patteBngeichelianafrom New Caledonia anB.
indigenarumfrom Vanuatu have certain ata@ters in common that are not shared with the other gr&ilpbate forms
seem to be restricted to South East Asia. A final judgement will only be possibienore material ist hand.

7. New Taxa and Combinations

Bazzania acanonistd. SCHWARZ, SCHAF.-VERW. & SHEVOCK
Bazzania acanoserratd. SCHWARZ, SCHAF.-VERW. & SHEVOCK
BazzaniaglobuliformisU. SCHWARZ, SCHAF.-VERW. & SHEVOCK
Bazzania helganbl. SCHWARZ, SCHAF.-VERW. & SHEVOCK

Bazzania helganaar. minor U. SCHWARZ, SCHAF.-VERW. & SHEVOCK
Bazzania palmatifidoideld. SCHWARZ, SCHAF.-VERW. & SHEVOCK
Bazzania reicheliand). SCHWARZ, SCHAF.-VERW. & SHEVOCK

= =4 =4 =4 -4 -84
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9. Further specimens used in this article

Bazzania horridulaScHIFFN. Nova Acta Academiae Caesareae Leopolddagolinae Germanicae Naturae Curiosorum
60(2):258. pl. 11 fig. 1:22. 1893.

Philippines: Leyte Island, Province Leyte, Mt. Agipo, track from the summit of Mt. Agipo to KadwalO° 46’
54.83" N, 124° 48' 52.15" E, 780 m, on rotten wood, gLIX SCHUMM & UWE SCHWARZ, 18 August 2000
(HerbariumUwE SCHWARZ no. 6185).

Bazzania longicaulidSANDE LAC.) SCHIFFN. Conspectus Hepaticarum Archipelagi Indici. 165. 1898.

Philippines: Negros Island, Province Negros Oriental, Mt. Talinis (Cuernos de Negros), Lunga Nature Trail, between
Lake Nailik and Lake Yagumyum, 9° 187.66" N, 123° 10' 49.87" E, 1580 m, on bark, IEgLIX SCHUMM & UWE
SCHWARZ, 11 August 2000 (Herbariutdwe SCHWARZ no. 5951)

Bazzania manillana(GOTTSCHE EXSTEPH.) S.HATT. The Botanical Magazin Toky64:113. 1951.

Philippin es: Negros Island, Province Negros Oriental, Mt. Talinis (Cuernos de Negros), Lunga Nature Trail, from
Lake Yagumyum to Bediao, Dauin, 9° 15' 2.41" N, 123° 11' 10.32" EHagx SCHUMM & UWE SCHWARZ, 12
August 2000 (Herbariurdwe SCHWARZ no. 6014).

Bazzania uncigergREINW., BLUME & NEES) TREVIS. Memorie del Reale Istituto Lombardo di Scienze e Lettere, Serie
3, Classe di Scienze Matematiche e Natwalil5. 1877.

Philippines: Mindanao Island, Province Davao Oriental, Hamiguitan Range Wildlife Sanctuary, along edsiloop
section about-3 km from camp 4, midlopes of Mt. Hamiguitan just below the saturated boggy area. Small satured
mixed hardwood mossy tropical rain foresth podocarps and shrubs, 6° 43' 45.3" N, 126° 10' 40.4" E, 1085 m, on
Leptospermum trunk in filtered light, legAMES R. SHEVOCK 54897 with AIMANUELZON Y ORONG& DARYL SALAS,

18 June 2019 (CAS, BRIT, CMUH, MO, HerbarilBoHAFER-VERWIMP).
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Bazzania acanonist&d). SCHWARZ , SCHAF .-VERW. & SHEVOCK

Plate 1: Bazzania acanonistll. SCHWARZ, SCHAF.-VERW. & SHEVOCK: A T Plant; B E 1 Plant dorsal; CD i Plant
ventral; Fi Underleave$ Scales: A 5 mm; BCi7 0.5 mm; DE, Fi 0.1 mm (fromJ.R.SHEVOCK 56240)
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Plate 2: Bazzania acanonistd. SCHWARZz, SCHAF.-VERW. & SHEVOCK: A T Underleaf lobe; B Basal leaf cells; G
Apical Leaf Cells; Di Leaves; H Stem cross section;iFLeaf Apex; Gi Leaf Basé Scales: AB,Ci 30 um; EF, G
T 50 um; Di 0.5 mm (fromJ.R.SHEVOCK 56240)
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Bazzania acanoserratbl. SCHWARZ , SCHAF .-VERW. & SHEVOCK

Plate 3: BazzaniaacanoserratdJ. SCHWARz, SCHAF.-VERW. & SHEVOCK: A T Habitus; B Fi Plant ventral; CD, E i
Plant dorsal Scales: A 0.5cm; BCi 0.3 mm; DF1 0.2 mm; Ei 50 pm (from JES. EEN 12)
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Plate 4: BazzaniaacanoserratdJ). SCHWARZ, SCHAF.-VERW. & SHEVOCK: A i Plant ventral; B Flagellate branch; C
Leaves of flagellate branch; DUnderleaves; E Stem cross section;iFLeavesi Scales: AB, C, D, Ei 50 um; Fi

0.3 mm (from JE>.EEN 12)
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Plate 5: Bazzania acanoserratd. SCHWARZz, SCHAF.-VERW. & SHEVOCK: A, BT Leaf apex; CD i1 Leaf basé Scales:
A,B,C,D1 50 um (from JES. EEN 12)
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Bazzaniaglobuliformis U. SCHWARZ , SCHAF .-VERW. & SHEVOCK

Plate 6: BazzaniaglobuliformisU. SCHWARZ, SCHAF.-VERW. & SHEVOCK: A i Habitus; B C, G1 Plants dorsal; DE, F
T Plants ventral Scales: A’ 1cm; BET 0.5 mm; GF1 0.2 mm; DG 50 pm (fromUWE SCHWARZ 6231)
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Plate 7. Bazzaniaglobuliformis U. SCHWARZ, SCHAF.-VERW. & SHEVOCK: A i Underleaves; Bi Cuticula of
amphigastriumCi Flagellate branch; D Leaves of flagellate branch;iB.eaf apex; F Leaf base; G Leaves Scales:
A1 0.1mm;BC,D,E,Fi 50 um; Gi 0.3 mm (fromUwE SCHWARZ 6231)
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Plate 8: Bazzaniaglobuliformis U. SCHWARZ, SCHAF.-VERW. & SHEVOCK: A i Leaf apex cuticula; B Leaf middle
cuticula Ci Leaf base cuticula; D Stem cross section; IEFemale inflorescense;iFBractsi Scales: AB, C, D1 50

um; E Fi 0.3 mm (fromUwWE SCHWARZ 6231)
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Bazzania herzogianMEIJER.

aVIELJER AT Habitus; Bi Plant ventralC, D, Ei Plant dorsal Scales: Al 1cm; B Ci

ian
0.5mmD7i 0.3 mm; Ei 0.2 mm (from JE 4006222 holotype)

Bazzaniaherzog

Plate 9
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Plate 10: Bazzania herzogianMEER A 1 Plant dorsal; BC, D i Plant ventral; B Underleaves; F Cuticula of
underleaf apex; G Cuticula of underleaf bageScales: AD, F,Gi 50 um; Bi 0.3 mm Ci 0.2 mm (from JE 4006222

T holotype)
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Plate 11: Bazzania herzogianslEIJER A, BT Flagellate branch; € Leaves of flagellate branch;DStem cross section;
Gi Leaves Scales: A 0.2 mm; BC,D171 50 um Ei 0.3 mm (from JE 4006222holotype)
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A F

Plate 12: Bazzania herzogianslEIJER AT Leaf apex; B Leafmiddle dorsal; G Leaf middle; Di Leaf middle ventral;
Ei Leaf base; F Leaf apex cuticula; G Leaf middle cuticula; H Leaf base cuticula Scales: Al HT 50 pm (from

JE 4006222 holotype)
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Bazzania helgandJ. SCHWARZ , SCHAF .-VERW. & SHEVOCK

Plate 13: Bazzania helganbl. SCHWARZ, SCHAF.-VERW. & SHEVOCK: A1 Habitus; B, B Plants dorsal; C, D, FPlants
ventrali Scales: Al 1 cm; B, Ci 1 mm; Di 0.5 mm; E, A 0.3 mm (fromA. SCHAFER-VERWIMP 4040)
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Plate 14: Bazzania helgand). SCHWARZ, SCHAF.-VERW. & SHEVOCK: A T Underleaves; B Cuticula of amphigastria;
Ci Leaf apex; D Leaf Base; B Flagellate branch; F Stem cross section; GLeaves' Scales: A, H 0.2 mm; B, F
T 50 um; C,DT 250um; Gi 0.5 mm (fromA. SCHAFER-VERWIMP 4040)

FraHmiass (2023 ISSN21994897





















































































































