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ABSTRACT

Porellaceae are revised for the Russian Far East. The occurrence of 11 species is
confirmed; the reports of 7 more taxa are based on misidentification and these
taxa are excluded from the flora. Porella obtnsata var. macroloba is newly recorded for
Russian Federation. The paper provides 1) descriptions and figures based on her-
barium materials gathered in the Russian Far East and adjacent China, Japan and
the Republic of Korea, 2) an overview of the ecology and distribution of taxa in
the area treated and 3) a key to species of Porella known in the Russian Far East,
species that may be expected there, and species reported from other parts of the
Russian Federation.
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PE3IOME

Bakaamn B.A., Kaumosa K.I'. Porellaceae (Hepaticae) Ha poccuiickom
Aassaem Bocroke. Pepnsopano Porellaceae ans poccmiickoro Aaasmero Boc-
toka. [ToarBepaero mpucyrersue Bo daope 11 Bupos Porellaceae. Vkasanus 7
BHAOB OBIAML OCHOBAHBI Ha OIITHOOYHBIX OITPEACACHUAX APYTHX TAKCOHOB M TN
BHABL UCKATOUAIOTCA U3 coctaBa DAOPEL. Porella obtusata vax. macroloba BeiaBACHA B
Poccun Brepssie. B cratee mpruBoasTca: 1) ormmcaHus BUAOB M PHCYHKH, CACAAH-
HBIE HA OCHOBE IepOAPHOTO MaTepHaAad, COOPAHHOIO Ha POCCHICKOM AaAbHEM
Bocroxke u npuaeratornux teppuropusx Kuras, Amonun u pecriybankn Kopes,
2) 5KOAOTIYECKIE YCAOBHA IIPOU3PACTAHNA M PACIIPOCTPAHCHIE BHAOB B ITPEAC-
Aax poccuiickoro AaapHero Bocroka, 3) KAIOY AASL OIIpeAeAcHUs BUAOB Porella,
y7Ke M3BECTHBIX M OKHAAEMBIX Ha poccriickom AaapHem Bocroke, a Takike BHAOB,
ITPHUBOAHBIITHXCA AAAl APYTHUX PErroHOB Poccum.

Karouessre caosa: Porellaceae, Porella, Ascidiota, noBpie HAXOAKH, TAKCOHOMUSA, POCCHII-
ckuii AaapHMIT Boctok

Porellaceae are characterized by large plant size and pla-
giotropic to ascending, rarely suberect (Frey & Stech 2009)
growth, usually 1-3-pinnate branching with Frullania-type
branches, incubously inserted leaves divided into larger dor-
sal lobe and smaller ventral lobe, large and regular under-
leaves, dioicous inflorescence, obovate to ellipsoid, clear-
ly or loosely dorsiventrally compressed perianth, short
massive seta and the absence of specialized organs of
vegetative propagation. The family includes 2 genera, the
monotypic genus Ascidiota (not known in the Russian Far
East, but likely to be found here) and the large (ca. 80 spe-
cies, cf. Frey & Stech 2009) genus Porella. Porella is distribu-
ted from boreal (very rarely occurring in Arctic and Sub-
arctic) to tropical zones (in tropics this genus distributed
in mountains, starting from the belt conditionally called as
montane subtropics and above) in both the Southern and
Northern Hemispheres, and is most taxonomically diverse
in subtropical and tropical East Asia, where over 50 species
are recorded (Hattori 1978).

In the Russian Far East, the northernmost record of
Porella is from the Commander Archipelago (P. platyphylla,

a circumpolar taxon) at 54°N. The taxonomic diversity of

©Botanical Garden-Institute FEB RAS. 2019

the genus increases southward and is highest in the sou-
thernmost Primorsky Territory, where it is the third largest
genus (after Scapania and Frullania) in the local hepatic flora
(Konstantinova et al. 2009). The Porellaceae have never
been specially studied in the Russian Far East. It seems the
first data on the occurrence of this genus in area treated
were provided by Lindberg (1872) who described Porella
grandiloba as a new species from northwestern Sakhalin. The
latter taxon is the most common species in hemiboreal and
cool-temperate amphi-Pacific East Asia. The next taxon
described from the Russian Far East was Madotheca nssurien-
sis (Stephani 1910), a synonym of Porella gracillima. 1ater a
few records are scattered in the literature. The greatest con-
tribution to our knowledge of Porella in the Far East was
made by S. Hattori, who did not publish any paper spe-
cifically devoted to this genus in Russia, but identified a
large amount of material from the former USSR and cited
it in the papers united under “Studies on Asiatic species of
the genus Porella” (Hattori 1967, 1970, 1978, etc.). Later he
was the main ‘identifier’ of Porella collections gathered by
S.K. Gambaryan, the first professional hepaticologist in the
Soviet Far East, who sent S. Hattori most of the collections
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she could not identify. Gambaryan (1992) provides a list of
10 species of Porella (including Macvicaria that was treated as
a genus separate from Porella), of which P. urophylla as syno-
nym of P. gracillima, and P. densifolia was based on misidenti-
fications of other taxa. Gambaryan (1992) did not provide
descriptions or identification keys.

In the past 15 years, several taxa have been added to the
flora (cf. Bakalin 2010), with the majority recorded by mis-
take (the section “Erroneous reports” of the present pa-
per). The achievements of recent years also include the stu-
dy of the type specimens for the most of the taxa, making
it possible to exclude erroneously reported species and to
clarify the identifications and, therefore, distribution of all
the recognized taxa of the genus known in the Russian Far
East. This work forms the background of the present ac-
count, which the main goal is to provide descriptions and
illustrations of all recognized taxa based on domestic ma-
terials. In addition, taxa that might be expected in the Rus-
sian Far Fast are also included to the present treatment and
all species (both recorded and expected) are keyed here
to promote further investigation of this genus in Russia.
The present treatment is not a treatment for all Porellaceae
recorded in Russia, but it may serve to the identification
of all Porella known in Russia, because only three of the
species known from Russia do not occur in the Russian Far
East (Porella arboris-vitae (With.) Grolle, P. baueri (Schiffn.)
C.E.O. Jensen, P. cordacana (Huebener) Moore), and these
taxa are included in the identification key, although not
treated in detail. Descriptions in this paper are based enti-
rely on specimens examined. The specimens examined sec-
tions do not include citations of duplicates and they cite
only one specimen per locality. In total, 412 specimens are
cited in this paper. The majority of them are in VBGI, and
secondly in KPABG.

TAXONOMIC TREATMENT

Key to Porellaceae genera known or expected
in the Russian Far East

1. Leaf dorsal lobe margin more or less ciliate, bases of both
lobes and undetleaves with water-sacs, dorsal surface of leaf
dorsal lobe coarsely verrucose, with one large dome-like
verrucaaboveeachcell. ..., Ascidiota
[not known, but probable in the North-Fast Asia]

2. Leaf dorsal lobe margin entire to dentate, rarely ciliate,
specialized water sacs absent in leaf lobes and underleaves,
dorsal surface of the dorsal lobe smooth to weakly papil-
lose, never with dome-like verrucae above each leaf cell .......

.......................................................................................... Porella

Ascidiota C. Massal., Nuovo Giorn. Bot. Ital. (n.set.) 5 (2):
2506, 1898.

[a monotypic genus, discussed under the species]
Ascidiota blepharophylla C. Massal., Nuovo Giorn. Bot.
Ital. (n. ser.) 5(2): 257, 1898 (including Ascidiota blepharophylla
subsp. alaskana Steere et R.M.Schust., Bull. Torrey Bot.
Club 87 (3): 213, 1960). Fig. 1-8

Before 2015 (Potemkin et al. 2015), the species was re-
garded as Sino-Hymalayan — Alaskan disjunct, although it
was expected in northern Asia by Schljakov (1982). Po-
temkin et al. (2015) desctibed two additional localities of

Alscidiota in Siberia (Yuzhno-Muisky Range in South Siberia
and the upper course of the Ereechka River in the nor-
thern periphery of the Central Siberian Plateau). The latter
confirms Schljakov’s (1982) expectations and makes it more
likely that it could be found in the northern part of the
Russian Far Fast.

Steere & Schuster (1960) treated Alaskan plants as sub-
species alaskana, distinct from the type subspecies blepha-
rophylla. Later, however, Steere & Inoue (1978) concluded
that the differences between Alaskan and Chinese plants are
not sufficient to maintain subspecific status for the Alaska
populations. The latter point of view was adopted by Po-
temkin et al. (2015), although these authors (l.c.) indicated
that the material available to them is not sufficient to make
this conclusion without doubts. With the same proviso we
follow here to treatment of infraspecific structure of the
species as suggested by Steere & Inoue (1978). Since an
exhaustive description and discussion of the taxon were
published recently by Potemkin et al. (2015) it seems unne-
cessary to repeat them here. However, we provide a figure
(Fig. 1) of this taxon, prepared from the paratype of A. ble-
pharophylla ssp. alaskana (W.C. Steere 16863) now deposited
at I (c0070164, kindly loaned to MO in 2012).

Porellal., Sp. Pl. 1: 1106, 1753.

Description. Plants' prostrate to ascending, rarely erect
in dense patches, forming pure mats or, more rarely, gro-
wing mixed with other hepatics (including other species of
Porella) or mosses, 5-20 and more cm long and 1.2—4.0 mm
wide. Stem more or less rigid, rarely soft in some taxa,
brownish to brown, rarely greenish to yellowish green, spar-
sely to irregularly or regularly pinnately to bi- or tripinna-
tely branched, branches of Frullania type. Rhizoids few or
none, if present then in short, obliquely to erect spreading
brownish to brown fascicles originating at underleaf bases.
Leaves divided into a larger dorsal lobe and a smaller vent-
ral lobe; dorsal lobes obliquely incubously inserted, mostly
imbricate, ovate to obliquely ovate or rounded, lobe apex
rounded to acute, apiculate and shortly bidentate, lobe mar-
gin smooth to variously toothed or (rarely) ciliate; ventral
lobe oblong, oblong-ovate to triangular (sometimes nar-
rowly so), arcuately inserted, variously decurrent (rarely not
or barely decurrent), apex rounded to acute and bidentate,
ventral lobe margin entire to variously toothed. Undetleaves
regular, prominent, wider than stem, commonly short or
long decurrent, rarely not decurrent, widely ovate to nar-
rowly triangular, apex rounded to acute and bidentate,
underleaf margin entire to variously toothed. Cells in dorsal
lobe middle thin-walled, rarely walls slightly thickened, tri-
gones small, concave, rarely moderate in size; cells along
dorsal lobe margin thin- to thick-walled. Dioicous. Andro-
ecia spicate, on lateral branches, rarely on the main stem, ter-
minal, uniandrous. Gynoecia terminal on lateral branches,
without subfloral innovations; perianth strongly or weakly
dorsiventrally compressed, sometimes somewhat trigonous
with a weak ventral plica or 5-plicate in some taxa, mouth
dentate to shortly lobulate, sometimes distinctly bilabiate.

" The description includes charaters known in taxa reported or
expected in the Russian Far East.
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Porellaceae (Hepaticae) in the Russian Far East

Figure 1 Ascidiota blepharophylla C. Massal.: 1 — plant habit, fragment, ventral view; 2— plant habit, fragment, ventral view, underleaves detached;
3, 4 — leaves; 5-8 — underleaves. Scales: a — 1 mm, for 1, 2; b — 1 mm, for 3, 4; c — 1 mm, for 5-8 (all from Steere 16863 (c0070164f), F). Porella
caespitans (Steph.) S. Hatt.: 9 — plant habit, fragment, ventral view; 10 — plant habit, fragment, ventral view, underleaves detached; 11 — plant
habit, fragment, ventral view, leaves detached; 12—-14 — dorsal lobes; 15, 16 — ventral lobes; 17-20 — underleaves. Scales: d — 1 mm, for 9—11;

e — 1 mm, for 12-20 (all from P-74-31-11, VBGI)

Seta massive and short. Capsule emergent from the peri-
anth or fully immersed. Spores multicellular at maturity, pa-
pillose; elaters 1-3-spiral. Specialized organs of vegetative
reproduction not known.

Comments. The genus is one of the ‘oldest’ genera of
hepatics that is easily to recognize in the field even with the
naked eye due to its relatively large size and imbricate (or

nearly so) incubously oriented dorsal lobes. Among regional
genera, confusion is only and very hardly possible with large
Bagzania or Frullania. Southward of the area treated here,
several genera of Lejeuneaceae may be mistaken in the field
for Porella. Large plants of Frullania always have a distinctly
cucullate or saccate ventral lobe (strikingly defined as the
‘median lobe’, because the third lobe in Frullania is strongly
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reduced and called the stylus). On the other hand, Bagzania
has no ventral lobe at all, but often has many geotropic
flagellae with scale-like leaves, a feature that is never seen
in Porella.

The main diversity of Porellais south of the Russian Far
East, and many of our species are confined to the southern
flank of our area. The Porella species known here show a
meso- to xerophytic nature, with the exception of P. platy-
phylla that may be observed in temporarily inundated stream
beds. The most common habitat for Pore/la in the Russian
Far Fast are stones, rock outcrops and trunk bases in hemi-
boreal to temperate communities; other habitats are much
rarer. Currently, 11 species of Porella are recorded in the Rus-
sian Far East, 1 more species could be expected and 3 more
are known from other parts of Russia. All are included in
the key below. The identification key is based on vegetative
characteristics because generative organs are rarely obser-
ved in Porella. Most of the key uses morphological charac-
teristics, with the exception of a chemotaxonomic feature
of the plant, a reaction with a solution of iodine and po-
tassium iodide in alcohol (IKI-reaction). The best way to
perform this reaction is to put a shoot fragment into a drop
of water on the slide and carefully add a small drop of
iodine solution commonly used for medical treatment (this
always contains traces of potassium iodide). If the reaction
is positive, the area treated turns a bright violet-black. If the
reaction is negative, only a light yellowing will be seen. This
method may be used not only for recent collections, but al-
so for specimens even 100 and more years old.

Key to species of Porella recorded and expected
in the Russian Far East and taxa known in other
parts of the Russian Federation

1. Dorsal leaf lobe with a prominently attenuate-acute apex,
entire or dentate in apical part .........cocc..... Porella caespitans

1. Dorsal leaf lobe with the apex rounded to obtuse, entire
or variously toothed, never attenuate-acute, at least in the
leaves distant from female bracts ......c.cocovvveveieinininininnnnns 2

2. Dorsal leaf lobe dentate, 1-several short teeth are present
at least in apical part in 50 %0 of 1eaves .......ccccovuvivivieninnnne. 3

2. Dorsal leaf lobe entire near apex .......cccveeiivnccininninnnn. 9

3. Dorsal leaf lobes densely toothed throughout (with the
exception of depauperate plants where leaf lobes may be
entire Of NEALY SO) .o 4

3. Dorsal leaf lobes sparsely toothed, with teeth mostly
confined to the Iobe APEX ... 6

4. Underleaves of well-developed shoots suborbicular to
transversely elliptic, toothed throughout, teeth longer in api-
CAL PALE 1ottt Porella faurieri

4. Underleaves of well developed shoots triangular with a
truncate apex, teeth longer near the underleaf base, absent
OF SHOIt NEAT APEX ..vuviieiiiiciiiic e 5

5. Cells in dorsal lobe middle 19-27 um wide, oblong, about
50 % of leaf lobes in well developed shoots (wider 2.0 mm)
with the apex entire .......ccocveevcuvrevcrninenen. Porella spinulosa

5. Cells in dorsal lobe middle 12-22(—25) um in diameter,

subisodiametric, all leaves of well developed shoots densely
tOOthed v Porella vernicosa

6. Leaf dorsal lobes oblong lingulate, with a truncate and
sparsely toothed apex, ventral lobes lingulate to oblong-rec-

tangular, cells in dorsal lobe middle (22—)25-32 um in dia-
IMELET ovoverrenrererensenessessssessesssssesessssssssnens Porella oblongifolia

6. Leaf dorsal lobes ovate to triangular-ovate, apex obtuse
to rounded, toothed or not, rarely narrowly truncate (in ge-
nerally triangular leaf dorsal lobes), ventral lobes ovate to
oblong ovate, cells in dorsal lobe middle 15-25 um in dia-
S T OO 7

7.Plants notglossy, underleaves decurrent for 1.0—1.5 of stem
width, entire or toothed only near the apex, leaf dorsal lobes
OVALe-tHANGUIAL covvooercreceicere e Porella densifolia
[an East Asian taxon, not known in the Russian Far Hast,
but possible there]

7. Plants glossy, undetleaves decurrent for 0.2—1.5 of stem
width, entire to dentate, leaf dorsal lobes ovate ................... 8

8. Ventral leaf lobe densely toothed throughout, commonly
undulate-crispate near the ventral base [East Asian] ...............

........................................................................ Porella spinulosa

8. Ventral leaf lobe entire or nearly so, rarely toothed (most-
ly on stems close to gynoecia), lobes never undulate-crispate
nearventral base [mostly European (eastward to Caspian Sea)-
North African,notknownin East Asia]......cccoceeeevvviceviccnnenes
................................................................ [Porella arboris-vitae
description and illustrations: Paton, 1999, Damsholt, 2002]

9. IKI reaction positive

9. IKI reaction negative

10. Cells in dorsal lobe middle 17-28 um in diameter, female
bracts entire or with 1-2 obtuse teeth on dorsal margin ........
.................................................................... Porella platyphylla
10. Cells in dorsal lobe middle 38—40 um in diameter, female
bracts dentate [notknown in East Asia, the taxon of uncertain
taxonomicstatus,knowninRussiafromthe Caucasus]..............
............................................................................ [Porella baueri
the discussions on status are in: Paton 1999, Damsholt 2002]

11. Ventral leaf lobe decurrent for (0.5-)0.7-2.0 of stem

WIALER et 12
11. Ventral leaf lobe not, barely or shortly (to 0.5 of stem
Width) deCUrrent ..o 15

12. Plants glossy, cells in dorsal lobe middle 10-20(-25) X
8-20(=25) um, plants with peppery taste ......c.cccoevviverrerrinrnnnes

...................................................................... Porella gracillima
12. Plants not glossy, cells in dorsal lobe middle (22—)25-43
X (22-)25-38 um, plants T tasteless .....cocvcriciniriccinicnnns 13

13. Leaves in well developed plants strongly crispate-undu-
late along margin, rhizoids (when present) mostly brown to
rusty brown in color, ventral leaf lobes of various shapes,
well developed ventral lobes mostly slightly longer than wide

....................................................................... Porella ulophylla

13. Leaves never crispate-undulate along margin, rhizoids
(when present) mostly brownish, ventral leaf lobes longer
that wide or wider than 1ong ........ccccccvvvnniiiiniiiicinn, 14

14. Ventral leaf lobes 1.5-2.0 times longer than wide, ob-
long ovate to lingulate, underleaves 1.5-2.5 times wider than
SEEIM ovvveecee ettt nans Porella chinensis

14. Ventral leaf lobes triangular, as wide as long or wider
than long, underleaves as wide as stem or to 1.5 times wider
than stem [the subcircumpolarly distributed taxon, not
known in area treated, but recorded in South Siberia and
thus may be expected the Far East] ....... [Porella cordaeana
description and illustrations: Schljakov 1982, Paton 1999,
Damsholt 2002]

15. Leaf dorsal lobes absolutely entire (rarely loosely cris-
pate near bases, but never toothed), underleaves not or to
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1/4(-1/3) of stem width decurrent, ventral leaf lobes and
underleaves entire along the whole margin, including the

basal PALt ... Porella grandiloba

15. Leaf dorsal lobes sparsely toothed (at least some well
developed leaves toothed near apex), undetleaves decurrent
for 0.5 or more of the stem width, ventral leaf lobes and
underleaves commonly toothed in the basal part or above ...

................................................................................................... 16

16. Plants not glossy, dorsal leaf lobe widely triangular to
triangular-ovate, sometimes with a truncate and sparsely
toothed apex, plants T tasteless ... Porella densifolia

16. Plants somewhat to distinctly glossy, dorsal leaf lobe
ovate, apex rounded, sometimes with a prominent tooth in
its uppermost part, plants taste-less Or N0t .......ccevvvvriecvnnas 17

17. Underleaves coarsely dentate, dorsal lobe apex entire or
with prominent teeth, plants with peppery taste [not known
in FEast ASIa] coueveeeeereeereeeeineineineieeens [Porella arboris-vitae
description and illustrations: Paton 1999, Damsholt 2002]

17. Undetleaves entire (although commonly undulate at the
margin), dorsal lobe apex rounded, plants = tasteless ............
............................................. Porella obtusata var. macroloba

Porella caespitans (Steph.) S.Hatt., ]. Hattori Bot. Lab. 33:
50, 1970. Fig. 1:9-20

Madotheca caespitans Steph., Mém. Soc. Nat. Sci. Nat.
Math. Cherbourg 29: 218, 1894.

Porella caespitans var. setigera (Stephani) S. Hatt., J.
Hattori Bot. Lab. 33: 53, 1970.

Porella setigera (Stephani) S. Hatt., . Jap. Bot, 20: 107, 1944.

Description. Plants prostrate to ascending, rarely erect
in dense patches, yellowish brown and brownish green to
deep green or yellow-green, slightly glistening, 50—200 X
2.5-3.5 mm. Stem brownish to brown or yellowish green,
regularly pinnately or bipinnately branched, 300-500 um
wide. Rhizoids virtually absent. Dorsal leaf lobes imbricate
(then covering 1/4-1/3 of the next most distal dorsal lobe)
to, more rarely, contiguous, 1.2-1.8 X 1-1.6 mm, dorsally
arcuately inserted and barely decurrent, entire to crispate,
rarely with a few obtuse teeth near base, margin entire to
loosely crispate, apex acuminate, with margin entire or with
1-several short and obtuse to prominent additional subapi-
cal teeth, when flattened on the slide obliquely ovate. Ventral
leaf lobes slightly concave-canaliculate, obliquely spreading
or loosely deflexed away from the stem, oblong to oblong
triangular, oblong ovate and ovate-triangular, 0.6-1.1 X
0.3-0.7 mm, decurrent for 0.7-1.5 of stem width, rarely
continuing as short row of paraphyllia-like structures, com-
monly with 1-several small (rarely prominent) teeth on the
decurrency, rarely tapered lingulate, with acute to obtuse or
shortly bilobed apex, entire and rarely slightly revolute along
margin. Underleaves mostly squarrose, sheathing the stem
near base and deflexed above, decurrent for 1.0—1.5 of stem
width on both sides, bilobed near apex, lobes prominently
acuminate with 2—5-celled uniseriate apices, 0.6—1.0 X 0.3—
0.9 mm, mostly entire, sometimes narrowly revolute along
underleaf body margin, near base (in decurrent area) com-
monly obscurely toothed or angular-crispate. Cells in dorsal
lobe middle 17-35 X 15-25 um, subisodiametric to shortly
oblong, thin-walled, trigones moderate in size, triangular to
slightly convex; cuticle smooth; oil bodies in the dorsal lobe
middle 15-30 per cell, homogenous, spherical to elliptic,

Porellaceae (Hepaticae) in the Russian Far East

2.5-5.0 X 2.5-3.0 um. Androecia terminal on branches
of the first or second order, with 1-several pairs of sterile
leaves between branch origin and antheridial bracts, spicate,
with 3-8 pairs of bracts, monoandrous. Gynoecia not seen,
described from Japanese plants by Hattori (1970).

Variation. The greatest variation is observed in the
dentation of the apical portion of the dorsal leaf lobe.
In most cases the apical part of the lobe is prominently
acute, but otherwise completely entire. However, very vigo-
rous plants or plants from humid habitats sometimes bear
additional subapical teeth. Due to the latter feature, and mi-
nor differences in dorsal lobe shape, several varieties could
be recognized within this species (var. setigera, var. nipponica,
var. cordifolia). However, these varieties seem to be only en-
vironmentally induced modifications, so we follow to Kon-
stantinova et al. (2009) and do not recognize any taxa of
subspecific rank.

Differentiation. This is the only regional taxon that cha-
racterized by a prominently acuminate leaf apex with subapi-
cal teeth absent or much smaller than the acuminate apex. A
slightly glistening appearance, and deflexed underleaves that
are divided into two acute to apiculate lobes, are other iden-
tification features that permit recognition of the species.
Porella tosana (mistakenly recorded for several times for Rus-
sia) is very remotely similar to P. caespitans. The latter differs
from P. caespitans in its obtusely triangular lobe apex (versus
prominently apiculate-acute in P. caespitans) that is densely
toothed with some teeth reaching 2/3-1 of terminal tooth
(versus additional teeth, if present, much shorter than the
terminal tooth).

Ecology. Indifferent meso-xerophyte. The most “xero-
philous’ taxon of the genus in our area. Occurring over
rocky substrata of various chemical composition, from an-
desite tufa to pure limestone. More rarely occurs on the
bases and trunks of broadleaved trees. The species prefers
partly shaded habitats (it is also common in open habi-
tats, but avoids full sun) in multidominant broadleaved and
Manchurian mixed forests, and rarely in pure Quercus forests.
Southward of our area (in Japan and the Korean Peninsula)
it become more common on tree trunks than in the Russian
Far East and commonly grows in evergreen forests. In the
Russian Far East the species forms pure mats or grows with
Frullania taradakensis Steph., Metzgeria pubescens (Schrank)
Raddi, Porella gracillima, P. ulophylla, P. vernicosa. In the Rus-
sian Far Fast this species occurs at the some distance from
the sea coast, preferring lowlands (or stream valleys at ele-
vations to 500 m a.s.l.). There are only two exceptions, where
the taxon grows on the top of low mountains: both are in the
East Manchurian Mountains (Sinyaya Mt. — 607 m a.s.l. and
Sukhorechensky Range — 500 m a.s.1.). The species is regularly
found in such habitats on the Korean Peninsula, where the
localities of the taxon lie between 200 and 800 m a.s.L.

Distribution. The species is distributed in East, South-
East and South Asia. It seems to be the southernmost ele-
ment among our Porella taxa as well as the liverwort flora of
the Russian Far East in general. Most localities in the Rus-
sian Far East lie south of 45°N, with two isolated records
northward: in Bolshekhekhtsirsky State Nature Reserve at
48°N and Anyui River valley at 49°N (Fig. 2:1).
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Porella chinensis (Steph.) S.Hatt., ]. Hattori Bot. Lab. 30:
131, 1967. Fig. 3:1-15

Madotheca chinensis Steph., Mém. Soc. Nat. Sci. Nat.

Math. Cherbourg 29: 218, 1894.

Description. Plants prostrate, green, deep green to
brownish green, 50-200 X 1.5-3.8 mm. Rhizoids virtually
absent, sometimes present in depauperate branches when
such a branch touches the substrate, brown to pale rusty.
Stem brownish, brown and greenish brown, freely and regu-
larly pinnately and bipinnately branched, 300—400 um wide.
Dotsal leaf lobes imbricate (then covering 1/3-1/2 of next
most distal dorsal lobe) or, more rarely, contiguous, convex,
when dry distinctly incurved to ventral side, obliquely ovate,
ovate to lingulate-ovate, with triangular upper third and
shortly rounded apex, 1.2-1.3 X 1.1-1.2 mm, shortly (rarer
to 1/2 of stem width) decurrent dorsally, margin plane ot

slightly undulate, in ventral base sometimes loosely invo-
lute, entire to loosely crispate (sometimes obviously crispate
near dorsal base, rarely with a few (1-5) large obtuse teeth
near dorsal base). Ventral leaf lobes canaliculate, some-
times slightly undulate and/or tevolute along margin,
very narrowly spreading, subparallel to the stem, ovate
to triangular ovate, 0.6-1.1 X 0.4-0.6 mm, decurrent for
0.7-1.5 of stem width, entire to loosely crispate or loosely
and remotely obtusely dentate, but commonly with large
and mostly obtuse teeth in decurrencies, continuing as pa-
raphyllia like structures. Undetleaves slightly to noticeably
decurved, decurrent to 1.0-1.5 of stem width, ovate, with
rounded to truncate apex, 0.5-0.8 X 0.6-0.8 mm, com-
monly crispate along margin, rarer with obtuse teeth in
lateral sides, become coarsely crispate or obtusely dentate
in decurrent area. Cells in dorsal lobe middle 22-43 X

140

Figure 2 The distribution of Porella taxa in the Russian Far East: 1 — P. caespitans (Steph.) S. Hatt.; 2 — P. chinensis (Steph.) S.Hatt.; 3 — P. faurieri
(Steph.) S. Hatt.; 4 — P. gracillima Mitt.; 5 — P. grandiloba Lindb.; 6 — P. nlophylla (Steph.) S. Hatt.; 7 — P. vernicosa Lindb.; 8 — P. oblongifolia S. Hatt.
(thombuses), P. obtusata var. macroloba (Steph.) S. Hatt. & M.X. Zhang (asterisk), P. platyphylla (1..) Pfeiff. (triangles)
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Figure 3 Porella chinensis (Steph.) S.Hatt.: 1 — plant habit, fragment, ventral view; 2— plant habit, fragment, ventral view, undetleaves detached;
3 — plant habit, fragment, ventral view, leaves detached; 4 — perianth, ventral view; 5 — perianth, dorsal view; 6—8 — dorsal lobes; 9-11 —
ventral lobes; 12-15 — undetleaves. Scales: a — 1 mm, for 1-3; b — 1 mm, for 4, 5; ¢ — 1 mm, for 6~15 (1-3, 615 from P-85-2-07; 4, 5 from
Gambaryan, 18.VL.1991, VBGI). Porella densifolia (Steph.) S.Hatt.: 16, 19 — plant habit, fragment, ventral view; 17 — plant habit, fragment,
ventral view, underleaves detached; 18 — plant habit, fragment, ventral view, leaves detached; 20, 21 — dorsal lobes; 22, 23 — ventral lobes; 24,
25 —underleaves. Scales: d — 1 mm, for 16-18; ¢ — 1 mm, for 19; f — 1 mm, for 20-25 (16-18, 20-25 from J-7-8-13; 19 from J-4-4-15, VBGI)

22-38 um, more or less thin-walled, trigones moderate in
size, rarely large, triangular to slightly concave or convex,
rarely strongly convex; cells along lobe margin commonly
with thickened walls. Androecia terminal on branches of
the first or the second order, with 0—1 pairs of sterile leaves
between branch origin and antheridial bracts, spicate, with
5-12 pairs of bracts, sometimes branched (branches are
also androecious), bracts subequally bilobed. Gynoecia on
short lateral branches of the first or the second order; peri-
anth dorsiventrally compressed, juvenile perianth with un-
fertilized archegonia and just after fertilization curved to
ventral side, neatly rounded in the projection, 1.8-2.2 X
1.8-2.2 mm, apical part truncate, mouth dentate with sparse

prominent teeth composed by 2—6 uniseriate subquadrate
cells. Capsule hidden within perianth or exerted for less
than 1/5 of its length.

Variation. Within the Russian Far East this species is
not very variable, although some depauperate phases bear
ventral leaf lobes only 1.2—1.3 times as long as wide. These
phases may be misidentified as P. platyphylla (see discussion
under that species). The cell wall thickness along dorsal
leaf lobe margin may also vary. The species was originally
described from mountains in Yunnan (3500 m a.s.l)). The
type of the species (under Madotheca chinensis) is in G
(G00043966/12601). It is similar to Russian plants in habit,
but it has uniformly thin-walled cells along the dorsal leaf
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lobe margin. However, the plants in the specimens from the
Russian Far FEast have uniformly thickened cell walls along
the dorsal lobe margin.

Differentiation. The species is most closely related to
Porella platyphylla. Both taxa may be easily differed by the IKI
reaction, which is always negative in P. ¢hinensis, but positive
(at least in vast majority of specimens) in P. platyphylla. Ano-
ther differentiating feature is the ventral lobes that are 1.6—
2.0 longer than wide in P. chinensis, versus less than 1.5 times
longer that wide in P. platyphylla. The feature of decurrent
dorsal lobe (mentioned in literature, cf. Hattori 1978) is not
so stable because some depauperate phases of P. chinensis
have the dorsal base not or scarcely decurrent. Another su-
perficially similar species is P. #lophylla that in most cases dif-
fers in its strongly undulate dorsal lobe margin. However, in
weak phases the crispate-undulate nature of the leaf margin
may not be evident. Both taxa are also characterized by a
negative IKI reaction. The differentiation of sterile material
in the latter case may be based on relatively long ventral
lobes in P. chinensis, whereas well developed ventral lobes of
P. ulophylla are less than 1.5 times as long as wide; besides
P. ulophylla commonly has brown rhizoids versus pale brow-
nish in common phases of P. chinensis. However, in some
cases the identification of poorly developed plants from
shady habitats may remain doubtful.

Ecology. Acidophilic to neutro-tolerant mesophyte.
More xerophytic and probably more acidophilic than P. pla-
typhylla. Occupying mesic to dry, mostly partly shaded trunk
bases and cliffs. Sparsely occurring in Manchurian mixed
forests, rarer in floodplain communities and oak secondary
forests with Lespedeza understory. This is a low elevation
taxon, with the highest locality in Lozovyi (Chandolaz)
Range in the southern Primorsky Territory. The type of the
species is from high altitude Yunnan in southern China.

Distribution. The taxon is probably of meta-Himala-
yan distribution, known in the spurs of Himalaya in China
and spreading to the North-East as far as to the southern-
most portions of the Russian Far East. It is not known
from Japan or the Korean Peninsula. This species is at the
north-eastern limit of its area in the Russian Far East. It
is sparsely distributed on the western slope of the middle
and southern Sikhote-Alin Mts., occuring east of this only
in the Lozovyi (Chandolaz) limestone range; northward
known in the Khingansky and Bol’shekhekhtsirsky State
Nature Reserves (49 and 48°N respectively). Most of the
records provided by Gambaryan (1992) belong to other
species (in most cases underdeveloped Porella platyphylla and
P. grandiloba (Fig. 2: 2).

Porella densifolia (Steph.) S. Hatt., J. Jap. Bot. 20: 109,
1944. Fig, 3:16-25

Madotheca densifolia Steph., Mém. Soc. Nat. Sci. Nat.

Math. Cherbourg 29: 219, 1894.

Description. Plants not glossy, deep brownish green,
yellowish brown in the herbarium, 40-80 X 2.2-3.6 mm.
Rhizoids virtually absent, rarely present, in short erect sprea-
ding brownish fascicles 200-300 um long. Stem freely pse-
udodichotomously or pinnately branched, 300-400 um in
diameter, brown to brownish. Dorsal leaf lobes imbricate,
slightly convex, rarely loosely canaliculate near apices,

obliquely ovate (if apex narrowly rounded) to ovate-triangular
(if apex dentate), entire at lateral sides, 1.2-1.5 X 1.0-1.4
mm, dorsally arcuately inserted, not or barely decurrent with
lobe apices rounded and also entire or narrowly truncate to
obtuse and dentate, with 2-5 short teeth, the largest teeth
on sterile leaves 4 X 3 cells. Ventral leaf lobes in the same
plane as dorsal leaf lobes, laterally obliquely spreading,
ovate-lingulate (commonly narrowly so), entire throughout,
0.6-1.0 X 0.4-0.7 mm, arcuately inserted, barely or to 1/4
of stem width decurrent, with rounded apex or crispate to
obtusely angular near base. Underleaves appressed to the
stem and then overlapping lower part of next most distal
underleaf or slightly deflexed in apical part of shoot, ovate
to ovate-triangular, apex rounded, margin entire to loosely
crispate and angular near base (especially in its decurrent
part), 0.6-0.9 X 0.5-1.1 mm, decurrent for 1/2-3/2 of
stem width. Cells in dorsal lobe middle subisodiametric, 15—
25 um in diameter, thin-walled, trigones moderate in size,
concave to triangle, cuticle smooth; cells along dorsal lobe
margin with slightly to evidently and evenly thickened walls,
10-15 pm along margin, cuticle smooth (Fig. 3). Gynoecia
not seen, described and illustrated by Hara (1956).

Differentiation. This is a very polymorphous taxon,
especially in the leaf lobe features. In some phases the dor-
sal leaf lobe apices are rounded whereas in others they are
obtuse with several teeth. Both types of leaves may be seen
on the same plant. Ventral lobes are relatively large with
a rounded apex and shortly decurrent, and underleaves
are long decurrent with a rounded apex. Porella platyphylla
differs from P. densifolia in its always entire lobe apex, long
decurrent ventral leaf lobes, larger cells in lobe middle and
positive IKT reaction.

Distribution. Generally an East Asian species (with
two subspecies known from India). In areas adjacent to the
Russian Far Fast P. densifolia is known in Japan (where locally
abundant) and is sparsely distributed in Korean Peninsula. It
is not known in North-East China (cf. Piippo 1990). The oc-
currence of species in the Russian Far Fast is not confirmed.

Porella faurieri (Steph.) S.Hatt., J. Jap. Bot. 20: 109, 1944.
[, fanriana*]. Fig, 4:1-13

Madotheca fanrieri Steph., Sp. Hepat. (Stephani) 4: 315,
1910.

Porella vernicosa subsp. fauriei (Steph.) M. Hara, Res. Rep.
Kochi Univ. 4(12): 26, 1956.

Description. Plants prostrate, commonly creeping and
then attached by the rhizoids to the substratum, 50-150
X 1.2-1.7(=2.5) mm. Rhizoids virtually absent to more or
less dense, in brownish divergent fascicles. Stem sparsely to
regularly pinnately and (rarely) bipinnately branched, 200—
300 um wide. Dorsal leaf lobes imbricate, strongly incurved
to dorsal side, arcuately inserted, not decurrent, obliquely ob-
long to obliquely ovate, 0.8—1.2(-=2.0) X 0.6-1.0(-1.5) mm,
dorsal margin crispate to entire, with 3—10 cilia each 1 (2-3)
cells wide at the base (rarely in depauperate phases teeth
may be virtually absent), cilia longer near apex, ventral mar-
gin sparsely toothed to entire, apex rounded to obtuse,
dentate to shortly ciliate. Ventral leaf lobes contiguous,
arcuately inserted, shallowly concave to nearly plane, wi-
dely connate with lobe, lingulate to obliquely obovate,
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Figure 4 Porella fanrieri (Steph.) S. Hatt.: 1, 2 — plant habit, fragment, ventral view; 3, 4— plant habit, fragment, ventral view, underleaves de-
tached; 5 — plant habit, fragment, ventral view, leaves detached; 6 — lateral view, fragment, showing rhizoids fascicles; 7, 8 — dorsal lobes; 9, 10
—ventral lobes; 11-13 — underleaves. Scales: a — 1 mm, for 1, 3, 5; b — 1 mm, for 6; c — 1 mm, for 7-13; d — 1 mm for 2, 4 (1, 3, 5-13 from P-15-
19-12, 2; 4 from K-45-7-05, VBGI). Porella gracillima Mitt.: 14, 17 — plant habit, fragment, ventral view; 15, 18 — plant habit, fragment, ventral
view, underleaves detached; 16, 19 — plant habit, fragment, ventral view, leaves detached; 20, 21 — dorsal lobes; 2225 — ventral lobes; 26, 27 —
undetleaves. Scales: e — 1 mm, for 14-16; f — 1 mm, for 17-19; g — 1 mm, for 20-27 (14-16 from S-32-17a-06; 17-27 from P-34-8-14, VBGI)

0.4-0.5(=0.7) X 0.3-0.4(0.5) mm, not decurrent, densely to
sparsely toothed, with teeth longer toward the apex or in
the middle of lateral sides or equal in length, teeth not bran-
ched, straight to variously incurved, 1-3 cells wide at the
base. Undetleaves deflexed from the stem, contiguous to
imbricate, sinuately inserted, transversely elliptic to nearly
orbicular, 0.4-0.7 X 0.5-1.0 mm, apex rounded, toothed,
teeth equal in length or larger in the middle of lateral side
ot apically, decurrent to 1/4 of stem width. Cells in dorsal

lobe middle 15-25(=32) X 12-27 um, subisodiametric to
shortly oblong, thin-walled, trigones moderate, triangular
to concave, cuticle smooth; oil-bodies 10-25 per cell,
2.5-5.0(=6.0) X 2.0-2.8 um, shortly fusiform to ellipsoidal,
homogenous. Dioicous. Gynoecia on short lateral braches
(branch shorter than mature perianth), perianth 2.8-3.0 X
1.6-20 mm, with 2 dorsal, two lateral and one ventral loose
keels, loosely dorsiventrally compressed. Seta 4-5 mm long
(2-3 mm within perianth and 2 mm out of the perianth).
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Capsule ellipsoidal, ca. 1.5-1.7 mm long, lacerate into 4-5
irregular lobes.

Differentiation. Porella faurieri is most similar to P. ver-
nicosa, with which it has been confused. The two taxa differ
slightly in size (P. faurieri is mostly narrower than 2.0 mm
wide, whereas well-developed P. vernicosa is wider than
2 mm) and, especially, in the distribution of teeth and the
shape of the underleaves. Underleaves of P. wernicosa are
nearly triangular to trapezoidal with truncate apex, while
the underleaves of P. faurieri are suborbicular to transversely
elliptic. The underleaf apex is commonly entire or sparsely
toothed in P. vernicosa, and the teeth are longer along under-
leaf lateral margins and longest on the relatively long de-
current undetleaf base. In contrast, the undetleaves of
P. faurieri are toothed throughout, with the teeth commonly
longer apically or around middleaf (but never on the short
decurrent underleaf base). The species also differ in their
perianths and sporophytes. The perianth of P. vernicosa is
obtrapezoidal in outline, wider than long, and distinctly dor-
siventrally compressed, and the seta does not emerge from
the perianth (even the capsule is usually hidden within the
perianth), whereas the perianth of P. faurieri is nearly ovate,
more weakly dorsiventrally flattened, longer than wide, and
the seta emerges for some distance beyond the mouth of
the perianth. Another taxon with which P. faurieri may be
confused due to its densely imbricate strongly incurved
leaves and glossy appearance is P. gracillima. The latter spe-
cies, however, differs in having the dorsal lobe apices entire
and the underleaves nearly triangular as well as in commonly
the smaller cells in the dorsal lobe middle.

Ecology. Neutrophilic to acid-tolerant mesophyte oc-
curring in partly shaded to nearly open areas in the sites un-
der the influence of oceanic air masses. In the Russian Far
East mainland it mostly grows on rock, although southward
(in Korean Peninsula) and eastward (Sakhalin and Kurils) it
is more common on wood. It occurs on partly shaded cliffs
along streams (but outside the zone where it receives water
droplets from splashing of the stream) in mixed to deci-
duous (broadleaved zonal and also floodplain forests). In
the southern mainland of the Russian Far East this species
commonly grows on tree trunks from the base to ca. 1-2
m above ground, preferring Aluus, Tilia and Acer (but never
found on conifers), and it rarely occurs on decaying wood.
On Sakhalin and the Kuril Islands it also grows over the bark
of Salix trees. In the Kurils the species sometimes occurs
also on fine soil on steep slopes near the sea coast (covered
by coastal meadow) or over sea-facing vertical cliffs. The
species is highly sensitive to constantly high humidity and
it is seldom found more than 10-20 km from the sea in
the continental part of the Far East (unlike P. vernicosa)
except in rather open sites at high elevation. The species
commonly forms pure mats (especially when growing on
bark), although it sometimes occurs on rock together with
Barbilophozia barbata (Schmidel ex Schreb.) Loeske, Dip-
lophyllum  taxifolium (Wahlenb.) Dumort., Merzgeria furcata
(L.) Dumort., M. lindbergii Schiftn., M. pubescens, Plagiochila
ovalifolia Mitt., and Radula obtusiloba Steph. The taxon shows
opposite altitudinal patterns in insular and continental parts
of the Russian Far Fast. In Sakhalin Province the distri-

bution of the taxon starts from near sea level and hardly
exceeds 300 m a.s.l. (with the only one exception in Zhdan-
ko Mt. on Sakhalin Island), whereas in Primorsky Territory
this species is usually found at higher elevation (mostly
from 500 to 1600 m a.s.l.). Two explanations may be given:
1) a requirement for high humidity (noticeably increasing in
middle elevations of Sikhote-Alin Mts.) and 2) replacement
of P. faurieri by the closely related P. vernicosa (absent in the
insular part of the Russian Far Fast). The situation is simi-
lar in the Republic of Korea, where most localities of the
species lie above 800 a.s.l.

Distribution. The species is primarily of Korean-
Japanese distribution, although spreading northward to
Attu Island of the Aleutians (where it is probably relictual).
Within the Russian Far East Porella faurieri known from high
clevations in the Middle and Southern Sikhote-Alin Mts.
and also occurs in Sakhalin and the South Kurils, where it is
locally abundant (Fig. 2: 3).

Porella gracillima Mitt., Trans. Linn. Soc. London, Bot. 3
(3): 202, 1891. Fig. 4:14-27

Porella gracillima subsﬁ. urogea (C. Massal.) S. Hatt. &
M.X. Zhang, J. Jap. Bot. 60: 323, 1985.

Porella gracillima var. urogea (C. Massal.) S. Hatt., J.
Hattori Bot. Lab. 34: 420, 1971.

Porella nrogea (C. Massal.) P.C. Chen, Observationes ad
Florulam Hwangshanicum 10, 1965.

Madotheca urogea C. Massal., Mem. Accad. Agric.
Verona, 73(3): 28. 1897.

Madotheca ussuriensis Steph., Sp. Hepat. 4: 299, 1910.

Description. Plants glossy (especially when dry), brow-
nish green to yellowish green, relatively rigid, 50-200 X 1.1—
2.0(-2.2) mm, forming loose patches. Rhizoids virtually ab-
sent. or sometimes present on branches as dense, divergent
and short (<1.0 mm long) brownish fascicles originating
near underleaf bases and closely attaching plants to the
substratum. Stem 200-300 um wide, freely pinnately, more
rarely bipinnately branched, greenish brown. Dorsal leaf
lobes imbricate or neatly so, rarely distant in lax phases
from shady places, strongly turned to ventral side, obliquely
ovate, 750-2200 X 600-950 um, dorsally arcuately inserted,
sometimes shortly decurrent, margin entire to loosely cris-
pate near dorsal base, rarely crispate around the whole
margin. Ventral leaf lobes distant, canaliculate to loosely
turbinate near the end, subparallel to the stem axis, obli-
quely spreading, triangular, 250—-600(—800) X 180-300 cm,
decurrent for 0.5—1.0 of stem width, decurrencies sometimes
continued as the row of paraphyllia-like structures (in the
most cases it is very difficult to distinguish these paraphyllia-
like structures from the end of densely toothed decurrent
ventral lobe margin), with acute (but not prominent) apex,
apical part sometimes turned (when flattened in the slide)
toward the stem axis, neatly entire except for prominent
teeth near ventral base and especially in the decurrencies,
rarely loosely crispate-sparsely dentate above base, but ne-
ver near the lobe end. Underleaves distant, decurrent for
ca. 1.0-1.5 of stem width, nearly ovate-triangular, with
truncate apex, apex reflexed or erect and turned away from
the stem, 200-550(=700) X 250-500 pm, neatly entire, but
dentate-ciliate (rarely with branched cilia) in decurrent area
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and sometimes crispate to sparsely dentate above. Cells
in dorsal lobe middle 10-20(-25) X 8-20(-25) pm, near-
ly thin-walled, with moderate, concave to distinctly con-
vex trigones, cuticle smooth; oil bodies 10-25 per cell,
shortly ellipsoidal to shortly fusiform, homogenous, bluish
greenish to colotless, smooth-surfaced, 2.0-7.0 X 1.5—
3.0 um. Dioicous. Androecia not seen and the description is
not found in the literature (unknown?). Gynoecia on short
lateral branches arising from the main stem, bract ventral
lobe ovate-narrowly triangular, dentate, bract dorsal lobe
ovate, not or sparsely dentate, with apex rounded, leaf lobes
of the main axis near origin of gynoecial branch may be
scarcely dentate near apex.

Variation. Porella nrogea (C. Massal.) S. Hatt. is recog-
nized as a ‘knowledge problem’ taxon in Séderstrém et al.
(2010). It is no more than a vatiety of P. gracillima (as it
was treated by Hattori 1978). Hattori (1971) distinguished
his ‘var. #rogea’ from var. gracillima primarily by the rows of
of paraphyllia-like structures that continue below decur-
rent dentate ends of the underleaf and ventral lobe bases.
This character seems to be variable, with ‘paraphyllia-like’
structures generally present in larger plants (which pro-
duce more teeth in decurrent bases of ventral lobes and
underleaves) and sometimes present only on some ventral
lobes or in some plants within the patch. Hentschel et al.
(2007) accepted subspecies status for P. #rogea, but did not
provide any arguments in favor of this decision. In this
study, their analysis includes four specimens that are geneti-
cally very similar, including P. spinulosa (Steph.) S. Hatt. (an
obvious misidentification), two specimens named as P. graci-
llima s. str. from Fast Asia and one specimen named as ‘ssp.
urogea’ from North America. Hentschel et al. (2007) correct-
ly noted that the phylogenetic tree in their paper confirmed
the occurrence of P. gracillima s.1. in North America. There
are no reasons to assume that their North American ‘ssp.
urogea’ specimen is the same as the Fast Asian ‘P. wrogea’, if
even they are different from East Asian P. gracillima s. str., ot
to treat American plants as a separate subspecies based on
information available from Hentschel et al. (2007). The two
varieties, which are better treated as modifications in our
estimation, may be different by the following key:

- Decurrent portion in the base of the ventral leaf lobes and
underleaves crispate to entire or sparsely toothed ..................
.................................................... P, gracillima var. gracillima

- Decurrent portion in the base of ventral leaf lobes and
underleaves densely toothed, sometimes continues as the
line of paraphyllia-like teeth below the end of the decurrent
portion of the ventral lobes and underleaves ..........cccccvvuuenee
............................................................ P, gracilima vat. urogea

Differentiation. The species is characterized by its en-
tire to slightly crispate dorsal leaf lobes, and apical halves
of ventral lobes and underleaves, its glossy appearance,
and the small size of the cells in dorsal lobe middle. Porella
gracillima may be confused with other ‘glossy’ Porella species;
in the Russian Far East, these are P. vernicosa, P. spinulosa
and P. fanrieri. However the latter two are distinctly different
in having shortly decurrent ventral lobe bases and ventral
lobes and underleaves more or less evenly and equally too-
thed along the margin. The presence of teeth on the leaf
apex is not constant in P. vernicosa and the apex may some-

Porellaceae (Hepaticae) in the Russian Far East

times be entire, especially in P. spinulosa. P. gracillima also
commonly has distinctly smaller cells (in most cases less
than 20 X 20 pum, versus over 20 X 20 pm).

Ecology. In the area treated this is a neutro- to basiphilic
(probably Ca-tolerant) xero-mesophyte. It regularly occurs
in limestone areas of the southern part of the Russian
Far East, where it grows in partly shaded to open, mesic
to almost dry limestone cliffs, avoiding, however, full sun.
This occurrence in the Russian Far Fast is probably the
result of the species competition in this habitat, with more
temperate adapted taxa, like P. vernicosa (which rarely grows
with P. gracillima). In this competition P. gracillima is excluded
from more mesic habitats and limited to more dry ones
(imestone cliffs), where it is sometimes even associated
with P. caespitans. In northern localities (Amur Province)
it occurs together with P. platyphylla over limestone rocks.
Aside from limestone and neutral dry cliffs this species
occurs on dry trunks of Tilia and Quercus and some other
broadleaved trees (never on conifer or Betula trunks). Porella
gracillima commonly forms pure mats, where it rarely occurs
with the aforementioned Porella spp. and also with Frullania
davurica Hampe, F. taradakensis Steph., Lejeunea japonica Mitt.,
Metzgeria pubescens, and Plagiochila ovalifolia Mitt. In northern
China (Inner Mongolia) it was found on dry cliffs with
Reboulia hemisphaerica (1..) Raddi. Altitudinal range of this
species starts in continental areas from near sea level and
stretches to 300 m a.s.l., and approaching 500 a.s.l. in large
limestone massifs in Dalnegorsk Town Area and Lozovyi
(Chandolaz) Range. In Sakhalin Island there are two loca-
lities higher than 900 m a.s.l., on Vaida Mt. and one (of
unknown altitude, but probably low) in “Wladimiroff™
(eg. U. Faurie), that probably means the current micro-
district of Yuzhno-Sakhalinsk City. The species is probably
replaced in low elevations there by P. faurieri. Westward in
South Siberia (only one specimen seen) it was collected in
460 m a.s.l, whereas in Chinese Inner Mongolia it grows at
1500 and even 1760 m a.s.l. (probably due to higher mois-
ture in higher elevations).

Distribution. This is a temperate Fast Asian species,
extending south to Chinese Sichuan and Yunnan, westward
to the Altai Mts., but commonest in Korea and Japan and
the southern part of the Russian Far Fast (being in the lat-
ter mostly confined to the limestone and other basic rocks).
Within the Russian Far Hast it is locally abundant in southern
Primorsky Territory (south of 45°N), northward as a rarity in
the Anyui River Valley (49°N) and Tukuringra Range (almost
54°N). Known on Sakhalin Island from old collections in
Yuzhno-Sakhalinsk City (probably extinct there now) and an
isolated recently found locality on Vaida Mt. (Fig; 2: 4).

Porella grandiloba 1.indb., Acta Soc. Sci. Fenn. 10: 234,
1872 [1873]. Fig. 5:1-14

Description. Plants dull to somewhat glossy, yellowish
to brownish or deep green, rarely deep brown-green south-
ward of the area treated (on the Korean Peninsula), beco-
ming brown in older herbarium specimens, relatively rigid
to rather soft in moist and shady habitats, 50—150 X(2.2—-)
2.8-3.6(—4.0) mm. Rhizoids virtually absent, rarely present
(commonly in plants from wet stones), brownish, shorter
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Figure 5 Porella grandiloba Lindb.: 1, 2 — plant habit, fragment, ventral view; 3, 4 — plant habit, fragment, ventral view, underleaves detached; 5,
6 — plant habit, fragment, ventral view, leaves detached; 7, 8 — dorsal lobes; 9-12 — ventral lobes; 13, 14 — underleaves. Scales: a — 1 mm, for
1,3, 5;b—1 mm, for 7-14; c — 1 mm, for 2,4, 6 (1, 3, 5, 7-14 from P-81-21-07; 2, 4, 6 from P-4-6-08, VBGI). Porella oblongifolia S. Hatt.: 15
— plant habit, fragment, ventral view; 16 — plant habit, fragment, ventral view, underleaves detached; 17 — plant habit, fragment, ventral view,
leaves detached; 18-20 — dorsal lobes; 21-24 — ventral lobes; 25-28 — underleaves. Scales: d — 1 mm, for 15-17; f — 1 mm, for 17-19; e — 1

mm, for 18-28 (all from P-34-29-14, VBGI)

than 0.8 mm long, originating near undetleaf bases. Stem
350—400 pm in diameter, freely, mostly irregulatly pinnately,
but rarely bipinnately branched (gynoecia and androecial
branches sometimes form branches of the second order
and then fertile plants are bipinnately branched), yellowish
brown. Dorsal leaf lobes contiguous to (more commonly)

imbricate, neatly plane to slightly convex or ob-canaliculate,
sometimes with a slightly incurved ventral margin, entire to
loosely crispate along the whole margin or only on one side
(postical or antical), obliquely ovate to oblong-lingulate, ra-
rely neatly rounded, 1.5-1.8 X 1.1-1.8 mm, dorsally arcua-
tely inserted, not or, rarely, barely decurrent, not or obscurely
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connate with ventral lobes, with a rounded or, rarely, obtuse
apex. Ventral leaf lobes appressed to the stem, contiguous to
imbricate (then ovetlapping to 1/3 of next most distal ventral
lobes’ length), narrowly ovate to oblong-lingulate, sometimes
slightly falcate, 0.6—1.0 X 0.3-0.6 mm, arcuately inserted, not
or barely decurrent, margin entire, sometimes loosely crispate,
especially near dorsal base, rarely with one protrudent tooth
near its dorsal base, apex rounded. Underleaves appressed
to the stem, neatly triangular, apex truncate or shortly
emarginate, margin entire to crispate near base on both sides,
barely to slightly (to 1/3 of stem width) decutrent, 0.6-0.7 X
0.5-0.7 mm. Cells in dorsal lobe middle neatly isodiametric,
(20-)25-37 um in diameter, cell walls thin, trigones moderate
in size to small, concave, cuticle smooth; oil bodies 25-50
pet cell, smooth, ellipsoidal, 1.0-5.0 X 2.0-3.0 um. Dioicous.
Androecia terminal on short lateral branches, spicate, with
1-2 pairs of sterile leaves in the base and then with 6-8—
14 and sometimes more pairs of bracts, monoandrous.
Gynoecia freely produced (but in most cases remaining
unfertilized), on up to 67 short lateral branches for 1 cm of
the stem length; bract lobes entire, connate with bract ventral
lobes; bract ventral lobe narrowly triangular, with acute (or
nearly so) apex; perianth dorsiventrally compressed, neatly
orbicular in the projection, with truncate upper part, mouth
crenulate along margin, later slightly lacerate due to capsule
emerging, 1.8-2.4 X 1.8-2.2 mm. Capsule (in the Russian Far
East known with capsules from Sakhalin Island only) slightly
exerted from the perianth (seta not visible without opening
perianth). Spores chlorophyllose, 25-37 um in diameter, with
many needle-shaped projections (papillae). Elaters bispiral,
7—-8 um wide.

Variation. Plants from wet and shady habitats com-
monly bear rounded lobes and relatively short (to 0.3 mm
long) triangular ventral lobes, and are sometimes freely
rhizogenous. Those modifications resemble Porella cordaeana,
a species not recorded in the Far East, from which P. gran-
diloba differs in its very short-decurrent ventral lobe (zs. a
long-decurrent ventral lobe in P. cordaeana). Stony substrates
and humus slopes are not favorable for the species and then
small-sized plants (from 2.0 mm wide and 2 cm long) may
be only found in these habitats.

Differentiation. Pore/la grandiloba is an easily identified
species, characterized by a dull to somewhat glossy appea-
rance, rounded leaf dorsal lobe apices, and not or very ba-
rely decurrent ventral leaf lobes. In the herbarium it has
occasionally been confused with P. chinensis, a species of
much mote limited distribution in the Far East, from which
it differs in its not or barely decurrent ventral leaf lobes
(versus ventral lobes decurrent for 1.0-1.5 of stem width
in P. chinensis). Another species it could be mistaken for is
P. platyphylla, which also has rounded leaf apices. However,
the latter species commonly has wider, larger and evidently
decurrent ventral leaf lobes (decurrent to 1.0-1.5 of stem
widths) as well as a positive IKI reaction. The distinctions
from P. oblongifolia, a rare taxon of the southernmost flank
of the area, are in rounded and entire dorsal leaf lobe apex
(versus apex truncate and commonly sparsely toothed) and
in entire to crispate ventral leaf lobe base (versus densely and
prominently toothed in P. oblongifolia).

Porellaceae (Hepaticae) in the Russian Far East

Ecology. Acidophilic to neutrotolerant mesophyte in
the Russian Far East. Predominantly an epiphytic taxon
growing on trunk bases of broadleaved trees, more rarely
growing over rocky substrata, decaying wood and fine soil
and humus on steep slopes, where it sometimes produces
depauperate (or otherwise deviant) forms. Southward of
our area (in Korea and Japan) the taxon becomes rarer and
its ecology somewhat changes. For instance, on the Korean
Peninsula the species has been found on dry limestone (Kor-
13-09-11) and on wet cliffs near a stream. In the continental
part of the Russian Far East this species is nearly restricted
to cool-temperate broadleaved forest (although sometimes
with noticeable admixture of conifers like Pinus koraiensis
Siebold et Zucc., Abies holophylla Maxim., A. nephrolepis
(Trautv. ex Maxim.) Maxim., and Taxus cuspidata Siebold
& Zucc.), rarely spreading to sea coastal cliffs adjacent to
these communities. Often it is the only taxon occurring in
pure stands of Quercus mongolica Fisch. ex Ledeb. Similar
community preferences may be observed on the Korean
Peninsula. However, in Sakhalin and the South Kurils this
species may grow on trunks of Sa/ix trees and also over
steep slopes (including eroded tufa) overlooking the sea in
the areas occupied by windy tubndra like communities (but
not true tundra). The species usually forms pure patches,
more rarely it is associated with Lejeunea japonica, Metzgeria
pubescens, Porella fanrieri (Sakhalin) and P. vernicosa (Primor-
sky Territory), and rarely the species is overgrown by epi-
bryophytic Cololejennea ornata A. Evans. This species grows
from near to sea level to above 1000 a.s.l. both in insular
and mainland parts. In the southern part of the Russian
Far East it is one of the most common taxa of the genus
(sharing this role with P. vernicosa in continental areas and
P. faurieri in insular areas). Southward, on the Korean Pe-
ninsula, this taxon occupies elevations between 250 and
1400 m a.s.l. and may be expected higher).

Distribution. This is a taxon of cool temperate Rus-
sian Far East-Korea-Japanese distribution, penetrating
southward to Taiwan. Originally the species was described
from Sakhalin, and it is one of the most common taxa of
the genus in the south of the Russian Far East. Most of
the localities lie southward of 45°N, although the species
penetrates northward to Bol'shekhekhtsirsky State Nature
Reserve, Khabarovsk City surroundings (48°N), and the
Anyui River valley (49°N) on Sakhalin Island (51°N), and
the type locality of the species from Due Bay, Sakhalin,
where it has not been recollected in recent years despite
special searches) (Fig. 2: 5).

P ifolia S. ., J. Jap. Bot. 1 : 200, 1943.
Fiogr;eélﬁ So_bé%tt‘g{o_lga S. Hatt., J. Jap. Bot. 19 (7): 200, 1943
Description. Plants dull to somewhat glossy (when
dry), 30-150 X 2.3—4.8 mm (depauperate plants as little as
1.8 mm wide), forming pure loose patches or commonly
mixed with mosses (mostly Anomodon). Rhizoids not rare,
in spreading, brownish to rusty brownish short fascicles
0.5-0.7 mm long, Stem brownish to yellowish brown, 300—
400 pm in diametet, freely and regulatly (seldom irregularly)
pinnately branched. Dorsal leaf lobes contiguous to slightly
imbricate (overlapping ca 1/4 of the next most distal dor-
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sal lobe), nearly plane to slightly convex, 1.1-2.2 X 0.9—
1.3 mm, dorsally arcuately inserted, margin entire to loo-
sely crispate, with obtuse teeth near the dorsal leaf base
and 1-several short teeth in the lobe apex (absent in weak
plants), obliquely ovate-lingulate, rarely somewhat falcate.
Ventral leaf lobes oblong lingulate, rarely oblong-ovate,
rarely somewhat falcate, appressed to the stem, 0.6-0.7 X
0.5-0.7 mm, arcuately inserted, decurrent up to 0.3(-0.5) of
stem width, margin entire or with (1-)2(—4) teeth in apical
part and with 1-several prominent and sometimes incurved
teeth near base (larger on ventral side), in the decurrent area
sometimes densely ciliate-dentate and making the stem ap-
pear paraphyllose, 0.7-0.9 X 0.2 stem width. Cells in dor-
sal lobe middle subisodiametric, 22-32 um in diameter,
thin-walled, trigones moderate in size to small, convex to
concave, cuticle smooth. Dioicous. Androecia not seen and
the descriptions were not found in the literature. Gynoecia
on lateral branches, with 25 pairs of sterile leaves below
bracts; bracts and bracteole dentate to dentate-ciliate
throughout, bract dorsal lobe acute.

Variation. The Russian Far Fast forms the northern
edge of the species range. Porella oblongifolia is represented
here mostly by depauperate forms that are characterized by
leaves with edentate apices. Well-developed plants of the
species were found on the eastern slope of the Partizansky
Range only — an area with the mildest and wettest climate in
Primorsky Territory. Depauperate forms tend to be smaller
than well-developed specimens, and they often have eden-
tate leaves. There is a great variation in the size of the tri-
gones in the cells of dorsal leaf lobes, with large trigones
present in habitats with high light level.

Differentiation. The species superficially resembles
Porella gracillima with which it shares oblong-lingulate vent-
ral leaf lobes and ovate-lingulate dorsal lobes, also edentate
in depauperate phases of P. oblongifolia. The main differenti-
ating feature of the latter is the presence of sharp teeth and
sometimes cilia near the ventral lobe bases, and cell size in the
dorsal leaf lobe. In well developed phases (rare in the Russian
Far Fast) the two species may be different in lobe apices that
bear 1-several teeth in P. oblongifolia (versus completely entire).
It should be noted that dentate lobe apices are usually found
on a few leaves in even depauperate shoots of the species.
In well developed phases the underleaves (rarely also ventral
leaf lobes) have teeth distributed near their apices, while
underleaf apices are entire in P. gracillima. Another similar
species is P. tosana (Steph.) S. Hatt. (= P. acutifolia ssp. tosana
(Steph.) S. Hatt.), which differs from P. oblongifolia in triangular
lobe apices bearing many (5-15) teeth descending to almost
middle part of the both sides of the dorsal lobe. However, P,
tfosana (a warm temperate to subtropical Fast Asian taxon) is
not known from the Russian Far Fast.

Ecology. This species is a neutrophilic (to acido-tole-
rant) mesophyte, occurring in the Russian Far East over
rocky substrata in taxonomically rich broadleaves-conife-
rous forests with several FEast Asian floristic elements in
tree layer (Taxus cuspidata, Pinus koraiensis, Kalopanax: septem-
lobus (Thunb.) Koidz., Phellodendron amurense Rupt., Juglans
manshurica Maxim., etc.), many of these shrubs and lianas;
the community may be called Manchurian taiga. It is com-

monly associated with _Anomodon, but almost without ad-
mixture of other hepatics. The only hepatic species we ob-
served growing with P. oblongifolia was Cephaloziella spinicanlis
Douin. Southward in Japan the species frequently grows on
tree bark — a rare habitat for it in the Russian Far East and
Korea, where it is predominantly epilithic. It prefers slightly
shaded habitats and never occurs in full sun, although de-
pauperate forms were collected twice in shady habitats.
This species is found away from the immediate seacoast
from about 200 to 850 m a.s.l. Incomplete data from Japan
and Korea suggests the same pattern there.

Distribution. The species is sporadically occurred
in eastern spurs of the Himalaya (southward to Yunnan),
North-East China, Japan, the Korean Peninsula and the con-
tinental part of the Russian Far East. This is a rare species in
the Russian Far East, all known localities atre situated south-
ward of 44°N and within southern part of Sikhote-Alin
Mts. The supposed record of Porella nitens (Steph.) S. Hatt.
for “ad flumen Maiho super” in Piippo (1990) with refe-
rence to Hattori (1967) is not correct. Firstly, Piippo (1990)
referred this record to Chinese Heilongjiang, although it is
located in the southern part of Primorsky Territory (cur-
rent name Artyomovka River). Secondly, Hattori (1967) re-
corded Porella oblongifolia for that locality, not P. nitens which
precedes it in the paper. Porella nitens was recorded by Hattori
(l.c.) for Yunnan on page 142 of the cited paper, whereas P.
oblongifolia was recorded for East Manchuria on page 143
of the same paper (Hattori 1967) (Fig. 2: 8).

Porella obtusata var. macroloba (Ste{)h.) S. Hatt. et
M.X. Zhang, J. Jap. Bot. 60 (11): 325, 1985. Fig, 6:4—21

Madotheca macroloba Steph., Sp. Hepat. 4: 292, 1910.

Porella macroloba (Steph.) S. Hatt. & Inoue, J. Jap. Bot
34: 209. 1959.

Porella thuja £. macroloba (Steph.) S. Hatt., ]. Hattori Bot.
Lab. 33: 84. 1970.

Porella obtusata £. macroloba (Steph.) S. Hatt., ]. Hattori
Bot. Lab. 44: 106, 1978.

Description. Plants prostrate or with loosely ascending
apices, yellowish green to brownish-green, 50-200 X
2.0-2.5 mm. Stem yellowish green to deep yellow-green,
regularly pinnately to bipinnately branched, 250-300 um
wide. Rhizoids frequently present (may disappear in up-
per and lower parts of the shoots), united into dense erect
spreading fascicles, originating at underleaf bases, rarely
at ventral leaf lobes bases, subdivided at the apices, red-
dish brown to brown, 0.4-1.0 mm long, Dorsal leaf lobes
imbricate (then covering 1/3-1/5 of the next most distal
dorsal lobe) to (more rarely) contiguous, 1.25-1.7 X 1.0
1.6 mm, dorsal side arcuately inserted and barely decut-
rent, margin plane to undulate, entire to loosely crispate,
with a loosely tapered apical portion, apex obtuse, some-
times shortly reflexed, obliquely ovate. Ventral leaf lobes
slightly concave-canaliculate (if viewed from ventral side),
mostly with a shortly reflexed apex, oblong to oblong
triangular, oblong ovate and ovate-triangular, 0.5-0.55 X
0.28-0.4 mm, decurrent for 0.2-0.5 of stem width, entire,
decurrencies rarely toothed, with an acuminate to obtuse
apex. Underleaves undulate at margin, with a shortly re-
flexed apex, decurrent for 0.5-1.0 of stem width on both
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Figure 6 Porella oblongifolia S. Hatt.: 1 — plant habit, fragment, ventral view; 2 — plant habit, fragment, ventral view, underleaves detached; 3 —
plant habit, fragment, ventral view, leaves detached. Scales: a — 1 mm, for 1-3 (all from P-62-3-08, VBGI). Porella obtusata var. macroloba (Steph.)
S. Hatt. & M.X. Zhang: 4 — plant habit, fragment, ventral view; 5 — plant habit, fragment, ventral view, undetleaves detached; 6 — plant habit,
fragment, ventral view, ventral lobes detached; 7-9 — dorsal lobes; 11-13 — ventral lobes; 14-20 — underleaves; 21 — midleaf cells. Scales: b — 1
mm, for 4-6; ¢ — 1 mm, for 7-9; d — 1 mm, for 11-20; e — 100 um, for 21 (all from Am-63-5-18, VBGI)
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sides, decurrencies entire, apex rounded to shallowly emar-
ginate and bilobed, if bilobed then lobes obtuse, 0.5-0.6
X 0.6-0.65 mm. Cells in dorsal lobe middle 20.0-35.0 X
20.0-27.5 um, isodiametric, with somewhat thickened
walls, walls brownish yellow in color, with small triangle
trigones; cuticle smooth; oil bodies more than 20 per cell,
homogenous, spherical to fusiform, 2.5-5.0 X 1.25-2.5 um
(Fig. 6). Androecia and gynoecia not seen, described by
Hattori (1970) under Porella thuja f. ovalis (Steph.) S. Hatt.

Variation. There are two recognized varieties in the
species, with var. obtusata restricted to Europe whereas var.
macroloba occurs in Asia. The morphological differences bet-
ween these varieties are minor and mostly confined to more
round dorsal lobes in the Europe versus more oblong-ovate
in Asia (Hattori 1970). These differences, by themselves, are
not enough to maintain varietal status of the taxa (Hattori
1970, treats them as forms), but we suggest the distinct dif-
ference in distribution (the gap between Crete and the Indi-
an Himalaya by straight line is over 5000 km) may result in
higher than varietal differences in the genome and two taxa
may actually represent different species (divergent starting
from the Tertiary).

Differentiation. The species is characterized by 1) plane
to undulate, entire to loosely crispate dorsal leaf lobe margin,
2) shortly, but distinctly decurrent ventral leaf lobe, 3) entire
(except the basal part) ventral leaf lobes and underleaves, 4)
dorsal leaf lobes distinctly convex, 5) brownish coloration.
These features make confusion with other taxa unlikely.
Porella grandiloba somewhat resembles this species, but differs
in not or barely decurrent ventral leaf lobes and underleaves,
oblong (not ovate nor rotund) dorsal leaf lobes and ventral
leaf lobes elongate with sides somewhat subparallel (versus
widely ovate) and entire near base (versus commonly angular
to sparsely toothed there). Porella gracillima differs from
P. grandiloba in having much smaller leaf cells (commonly less
than 20 X 20 wersus 20-35 X 20-27 um), leaves commonly
strongly turned to the ventral side, and ventral leaf lobes
commonly decurrent for more than 0.5 of stem width (com-
monly also densely toothed in the decurrencies).

Ecology. Neutrophilic meso-xerophyte. The habitat
of the species in the Russian Far East is quite illustrative:
the species occupies dry, open, southwest-facing rocks on
the first terrace of the Amur River, growing close to ¢
rolejennea, Plagiochasma, Rebonlia, Targionia, and other xero-
phytes and meso-xerophytes. All of these genera are on the
northernmost edges of their ranges in Asia and have distri-
butions centered south of the Amur River valley.

Distribution. Eastern Paleo-Tethian (vat. wacroloba).
As was already noted by Hattori (1970), the distribution of
the species is quite unusual, with two highly disjunct areas.
The first part includes Europe (var. obfusata), from where it
is recorded (Shumacker & Vana 2005) in Albania, Portugal
(Azores, Madeira and the mainland), Spain (Balearic and Ca-
nary Islands and the mainland), Britain, France (Corsica and
the mainland), Greece (Crete), Italy (including Sardinia and
Sicily), former Jugoslavia, and Norway. Most of the records
belong to localities with Mediterranean climates. Even in the
northern fringe of the area, in southwestern Norway (Hassel
et al. 2015), the species occupies rocks at sea level in full sun.

On the other hand, the distribution in Asia (var. macroloba)
covers (Hattori, 1970) lower Himalayas® in India, moun-
tainous Chinese Yunnan, Hubei and Taiwan, North Vietnam
and two areas in Japan (southwest Shikoku and the ‘Japan-
sea-side’ of Honshu). Therefore, the localities in the Asian
part of the area have a monsoon climate with a distinct dry
period or (in Japan) belong to the driest areas in the country.
The distribution of this species is disjunct paleo-Tethian,
with the eastern part belonging to its eastern fringe. In this
case, the occurrence of the taxon in Amur Province of Russia
looks logical (where, however, the distribution should have a
relict character due to its northern position). The locality is
situated at lower elevation (146 m a.sl, that is almost Amur
floodplain) at 50°41°N — the northernmost locality in Asia, 10
degrees latitude north of the northernmost known location
in Japan, although in Furope the species (var. obtusata)
occurs farther north in Norway (Hassel et al. 2015) (Fig. 2: 8).

Porella platyphylla (1..) Pfeiff., Fl. Niederhessen 2: 234,
1855. Fig. 7:1-16

Jungermannia platyphylla 1.., Sp. PL. 1: 1134, 1753.
Madotheca platyphylla (1..) Dumort., Syll. Jungerm.
EBurop.: 31, 1831.

Description. Plants dull, yellowish green to brownish
green or deep green, rarely golden green, relatively rigid, 50—
200 X 1.8-2.6 mm, longer branches sometimes becoming
depauperate (small-leaved) and with stem strongly rhizo-
genous. Rhizoids virtually absent on the main stem, but
common at the ends of branches of the first order, brow-
nish, obliquely upward spreading or erect-spreading, in loose
soft fascicles. Stem greenish to brownish, 250-500 um in
diameter, freely and regularly pinnately branched, branches
of the second otder rare, confined to the ends of old
branches of the first order or as short gynoecial branches.
Dorsal leaf lobes contiguous to imbricate, neatly plane to
slightly canaliculate, obcanaliculate or loosely convex, ob-
liquely ovate-triangular, 1.2-1.8 X 1.2—1.0 mm, arcuately in-
serted, shortly decurrent dorsally, somewhat auriculate near
dorsal base, with dorsal side commonly slightly to obvious-
ly recurved, rarely (in wet places) slightly undulate, margin
entire to crispate, sometimes with 1-2 teeth near ventral base
or with 1-several short and obtuse teeth in the auriculate part
of the dorsal base, with an obtuse to rounded apex. Ventral
leaf lobes obliquely spreading, contiguous to overlapping
next most distal ventral lobe, obcanaliculate (viewed from
dorsal side), sometimes slightly inrolled and loosely falcate,
triangularly falcate to triangular-ovate and rarely ovate when
flattened, 0.6-1.0 X 0.4-0.6 mm, arcuately inserted, de-
current for 1.0-1.5 of stem width, margin entire or with
1-several triangular teeth in the decurrent area. Underleaves
obliquely spreading, sinuately inserted, decurrent for 1.3—
2.0(=3.0) of stem width, concave (viewed from ventral
side), underleaf body transversely elliptic to triangular-lin-
gulate with a truncate to emarginate apex, margins recurved
ot not, 0.4-0.7 X 0.6-0.8 mm. Cells in dorsal lobe middle
subisodiametric, 17-28(-30) um in diametet, cell walls thin,
trigones moderate in size, concave to triangular; oil bodies
20-40 per cell, fusiform, homogenous. Dioicous. Andro-
ecia terminal, spicate, as lateral branches of the second
order, without sterile unmodified leaves in the branch base,
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Figure 7 Porella platyphylla (L.) Pfeiff.: 1, 2 — plant habit, fragment, ventral view; 3, 4 — plant habit, fragment, ventral view, underleaves detached;
5, 6 — plant habit, fragment, ventral view, leaves detached; 7 — leaf; 8, 9 — dorsal lobes; 10—13 — ventral lobes; 14-16 — undetleaves. Scales: a — 1
mm, for 1; b —1 mm, for 3, 5; ¢ — 1 mm, for 7-16 (2, 4, 6-16 from P-63-11-11; 1, 3, 5 from Gambaryan, 26.V1.1993, VBGI). Porella cordacana
(Huebener) Moore: 17 — plant habit, fragment, ventral view; 18 — plant habit, fragment, ventral view, underleaves detached; 19 — plant habit,
fragment, ventral view, leaves detached; 2022 — dorsal lobes; 23—25 — ventral lobes; 26-29 — undetleaves. Scales: d — 1 mm, for 15-17; ¢ — 1
mm, for 17-19; f — 1 mm, for 20-29 (all from M.1.107, VBGI)
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with 3-8 pairs of bracts, cupped, subequally bilobed, mo-
noandrous, stalk very short, 50 um long or less. Gynoecia
on short lateral branches of the second order; bracts entire
or with 1-2 obtuse teeth in dorsal margin; perianth obovate,
with truncate apex, mouth densely and sharply dentate (on-
ly unfertilized archegonia were seen from the Russian Far
East). IKI reaction positive.

Variation. Plants in the Russian Far East vary much
less than populations in European Russia and the Caucasus
(where not so many Porella species are recorded as in the
Far East; this exceeding morphological plasticity may be a
consequence of adaptation to the ecological niches in which
P. platyphylla never occurs in the Far East). Well developed
plants in the Far Fastern populations are characterized by
triangularly falcate, slightly inrolled ventral leaf lobes, which
is not so characteristic (although it occurs) in the popu-
lations from the Caucasus where the ventral lobe is com-
monly triangular-ovate. Another specific trait of well deve-
loped plants in Far Eastern populations are somewhat cana-
liculate dorsal leaf lobes with slightly recurved dorsal sides
— this character is present, but not dominant, in Europe and
the Caucasus (leaves there are mostly slightly convex). The
same may be said of variation in the leaf lobe apices. The
lobe apex in the Far Eastern populations of the species is
sometimes obtusely rounded (rare in European plants), re-
sulting in several misidentification of P. platyphylla for P. sub-
obtusa (Steph.) S. Hatt., a subtropical species differing in its
glossy appearance, smaller cells, etc. that could hardly be ex-
pected in the Russian Far Fast. In the Russian Far Fast, only
sterile plants and female plants with unfertilized archegonia
(quite rare) are known.

Differentiation. Two regional species, P. ulophylla and
P. chinensis, may be easily confused with P. platyphylla. The
distinctions from the both are discussed under these spe-
cies. Another species with which P. platyphylla may be mista-
ken is P. cordeana (Fig. 7:17-29), a taxon not known from the
Russian Far Fast, although it may be expected here. Porella
cordeana differs from P. platyphylla in its narrow ventral leaf
lobe (1/2-2/3 of the stem diameter, versus ventral lobe
wider than the stem) and shorter and distant ventral leaf
lobes (never overlapping, contrary to P. platyphylla).

Ecology. Basiphilic neutro-tolerant xero-mesophyte.
The preferable habitats of the species in the Russian Far
East are open to partly shaded cliffs (mostly limestone).
The species grows on almost open dry limestone in scat-
tered Quercus stands (like prairie) in the southernmost flank
of Primorsky Territory, as P. ulophylla sometimes does also.
Besides this extreme habitat, the species grows over cliffs
and stones in multidominant (in most cases including Quer-
cus) broadleaved forests. Much more rarely, the species oc-
curs on tree bark (at the base or above) or (one specimen
only) on decaying wood, where depauperate phases are
found. This differs from the ecological preferences in the
Caucasus, where the species frequently grows on tree bark.
P. platyphylla is not known from moist and wet habitats in
the southern part of the Russian Far East, although it has
been collected on the stony bank of a temporary stream in
the Commander Islands, a habitat relatively similar to the
species’ ecology in northern Europe (like the Republic of

Karelia) where the species occurs in much wetter habitats
than in the southern Far East. Within the Russian Far East,
Porella platyphylla commonly forms pure mats, although it
is sometimes associated with P. graci/lima on limestone out-
crops. The species is found from 200 to 800 m a.s.l., being
found in lower altitude in the northern extreme of the area
in the Islands. Within South Siberia and adjacent Chinese
Inner Mongolia the species occupies much higher eleva-
tions, even exceeding 1700 m a.s.l.

Distribution. The taxon is Boreo-temperate, of nearly
circumpolar distribution. In adjacent areas it is known from
North-East China and the Korean Peninsula, but not from
Japan. Most localities of the species in the Russian Far East
lie between 43 and 45°N. Howevert, it easily penetrates north-
ward to the Anyui River (49°N), Komsomol’sky State Na-
ture Reserve (51°N), and northwestward to the Tukuringra
Range (~54°N), and unexpectedly appears in the Comman-
der Islands (Mednyj Island at almost 55°N), although it does
not occur on the Kamchatka Peninsula. The distribution in
the Commanders may be relictual, like many liverwort taxa
in the Aleutian Chain (Talbot et al. 2018) (Fig; 2: 8).

Porella spinulosa (Steph.) S.Hatt., J. Hattori Bot. Lab. 33:
74,1970. Fig. 8:1-13

Madotheca spinulosa Steph., Sp. Hepat. (Stephani) 6: 529,
1924.

Porella vernicosa f. spinulosa (Stephani) S. Hatt., Bot. Mag.

(Tokyo) 57: 361, 1943.

Description. Plants glistening when dry, more or less
rigid, forming loose patches with Acrolejeunca sandvicensis
(Gottsche) Steph., regularly pinnately branched, 40-100 X
1.7-2.5 mm, yellowish brown to yellowish green (color pro-
bably changed due to time of keeping in the herbarium).
Rhizoids virtually absent, rarely present as unclear short and
thick, erect spreading fascicles originating near underleaf
base. Dorsal leaf lobes imbricate, convex, strongly turned to
the ventral side of the stem, when flattened on the slide ob-
liquely ovate to slightly ovate-falcate, 1.4-1.8 X 0.9-1.2 mm,
dorsal insertion line arcuate, not or scarcely decurrent, dot-
sal base entire to shallowly angular with obtuse teeth, dor-
sal side mostly entire to crispate, ventral side entire or too-
thed, ventral base mostly with 1-2 large prominent teeth
and sometimes with some smaller additional teeth, leaf apex
rounded, entire to densely toothed with teeth 3-8 cells long,
Ventral leaf lobes slightly canaliculate (as seen from vent-
ral side), 0.6-0.8 X 0.6-0.75 mm (longer than wide or wi-
der than long), arcuately inserted, not or barely decurrent,
densely toothed throughout. Undetleaves generally appres-
sed to the stem proximally, but apical third commonly obli-
quely spreading, decurrent for 0.5-1.5 of stem width, densely
dentate with teeth larger toward the base (the largest teeth
on the decurrencies), narrowly trapezoidal with a horizontally
truncate, entire to loosely and shortly toothed apex. Cells in
dorsal lobe middle 21-32 X 19-27 pum, thin-walled, with mo-
derate to small concave trigones, cells along dorsal side 16-21
um, walls rather thin to slightly thickened, trigones moderate
in size, concave (Fig; 8). Sexual organs unknown.

Differentiation. This is a critical taxon, its status is not
clear. The morphological characters of Porella spinulosa and
P. vernicosa largely overlap. Hattori (1970) provides distinc-
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\ 31

Figure 8 Porella spinnlosa (Steph.) S. Hatt.: 1 — plant habit, fragment, ventral view; 2 — plant habit, fragment, dorsal view; 3—5 — dorsal lobes;
6-9 — ventral lobes; 10—13 — undetleaves. Scales: a— 1 mm, for 1; b — 1 mm, for 3-13; ¢ — 1 mm, for 2 (all from G00048036/21884, G). Porella
ulophylla (Steph.) S. Hatt.: 14 — plant habit, fragment, ventral view; 15 — plant habit, fragment, ventral view, underleaves detached; 16 — plant
habit, fragment, ventral view, leaves detached; 17 — plant habit with sporangium, fragment, dorsal view; 18, 19 — dorsal lobes, not flattened;
20-22 — dorsal lobes; 2325 — ventral lobes; 26—28 — underleaves. Scales: d — 1 mm, for 17; ¢ — 1 mm, for 14-16; f — 1 mm, for 18,19; g —1
mm, for 20-21; h — 1 mm, for 25-28 (14-16, 18, 19 from Gorobets, 12.VIL.2009; 20-28 from P-3-4-11, 17 from J-4-11-14, VBGI). Porella
vernicosa Lindb.: 29 — plant habit, fragment, ventral view; 30 — plant habit, fragment, ventral view, underleaves detached; 31 — plant habit,
fragment, ventral view, leaves detached; 32, 33 — dorsal lobes; 34, 35 — ventral lobes; 36—38 — underleaves. Scales: i — 1 mm, for 29-31;j — 1
mm, for 32-38 (all from P-73-26-11, VBGI).
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tions between two species in dorsal leaf lobe dentation and
shape, and ventral leaf lobe and underleaf dentation, these
characters are not all present even in the type specimen (on
which the description above is based). The ventral leaf lobes
in the type of P. spinulosa have long and prominent teeth that
are similar to the teeth of some dorsal lobes. On the other
hand, the apical dentation may be absent in some leaves of P,
vernicosa. However, we prefer to keep the two species separate
pending further research. The main argument in the favor
of recognizing P. spinulosa as a distinct species is the fact that
the leaf lobe apex is entire in weak and depauperate plants
of P. vernicosa (less than 1.9 mm wide), and in these forms
the cells of dorsal lobe middle are commonly less than 20
um in diameter. In contrast, in P. spznulosa well developed and
relatively large shoots have at least 50 % of the lobe apices
entire and cells larger than in even well developed P. vernicosa.
The third feature is the presence (in 30—40 % of leaves) of
1-2 large teeth near the dorsal leaf lobe base — this does not
occur in P. vernicosa. One ‘candidate’ for P. spinulosa from the
Far Fast is the specimen from Elomovsky Stream (P-68-37-
06) that is characterized by entire to sparsely dentate leaf
lobe apices. However, it differs from the type in having much
smaller cells (less than 22 pum in diameter in the lobe middle).
In the cell size of the leaf lobe the aforementioned specimen
in somewhat similar to P. gracillima var. urogea, however it
differs from the latter in its barely decurrent ventral leaf
lobes, with teeth of nearly equal size along their margins.
Moreover, the ventral base of the ventral leaf lobe does not
have a prominently dentate margin, nor is it continued with
paraphyllia-like teeth along the stem.

Ecology. Poorly understood, probably acidophilic me-
sophyte. According to data in Hattori (1970), the species
grows on partially shaded, moist to (probably) mesic rocks
(including tufa). One specimen (Iwato Prefecture) was pro-
bably collected on bark (given in the list with a question
mark). The only record from the Russian Far Fast is from
the southernmost part, where the species was collected on
“fallen, rotten, decorticated coniferous tree trunk” (Po-
temkin 2008: 226). Whether the record is based on true
Porella spinulosa or belongs to a weak phase of P. vernicosa
could not be checked in the course of the present study.
Potemkin (2008) does not provide data on the community
type and the elevation where the species was collected. We
may expect it was cool-temperate broadleaved forest with
Abies holophylla present — a very common vegetation type in
Kedrovaya Pad’ State Nature Reserve. The specimen men-
tioned in the ‘differentiation’ section above (P-68-37-00)
was collected on the base of a Quwercus trunk in multi-do-
minant (broadleaved-coniferous) cool-temperate lowland
forest in a stream valley, probably below 500 m a.s.l.

Distribution. A sporadic Korean-Japanese taxon. The
records from the Russian Far East are from 43°N, while
the northernmost known record outside of Russia (Hattori
1970) comes from the vicinity of Seoul (Republic of Korea)
at 37°30'N.

Porella ulophylla (Steph) S. Hatt., Bull. Tokyo Sci. Mus.
11: 92, 1944. I{g 8:14-28

Madotheca ulophylla Steph., Bull. Herb. Boissier 5 (2): 97,
1897.

Macvicaria nlophylla (Steph.) S. Hatt., J. Hattori Bot. Lab.

5: 81, 1951.

Description. Plants deep green to brownish green,
rarely red-brown in exposed areas, yellowish in old her-
barium material, 15-50 X (2.0-)2.5-3.5 mm, prostrate to
loosely ascending in upper part, not glistening. Stem regu-
larly pinnately branched, 200-300 um wide, brownish to
brownish green. Rhizoids rarely present, short, originating
near underleaf base, erect spreading in merely dense fas-
cicles, densely branched very near to the end, brownish to
brown and rusty brown. Dorsal leaf lobes densely imbricate,
although contiguous and even distant in depauperate plants,
obliquely ovate to obliquely ovate-triangular, sometimes
tapered, 1.3-1.8 X 1.3—1.5 mm, in robust phases sometimes
widely ovate, to 1.4-1.6 X 1.5-1.8 mm, dorsally distinctly
arcuately inserted, sometimes decurrent (to 0.5 of stem
width), sometimes with 1-3 short and rarely falcate teeth
near dorsal base, obliquely spreading, widest in lower 1/4—
1/3 of the lobe, mostly strongly ctispate-undulate at the
margin although plane and almost entire (not crispate) in
depauperate phases, apex rounded. Ventral leaf lobes ca-
naliculate (viewed from ventral side), canal line more or
less straight or recurved, sometimes undulate and twisted,
rarely almost plane, oblong-triangular or triangular to ovate,
0.4-0.7 X 0.2-0.6 mm, decurrent for 0.7-2.0 of stem width,
in decurrent area as a rule crispate or with 1-3 obtuse teeth,
margin entire to crispate, commonly revolute, apex narrow-
ly rounded to obtuse. Undetleaves sinuately inserted, decur-
rent for 1.0-1.5 of stem width, neatly triangular-ovate with
truncate or rounded apex, 0.7-1.0 X 0.6-0.7 mm, canali-
culate, strongly undulate and merely crispate along margin
or margin plane and entire, margin sometimes revolute.
Cells in dorsal lobe middle subisodiametric, thin-walled,
with moderate in size, slightly convex trigones, 25-33 X
25-30 um; cuticle smooth. Androecia not seen, described
by Inoue (1976). Perianths mostly on short lateral branches,
rarely on main axis, without subfloral innovations, loosely
dorsiventrally flattened, with 2 additional loose folds (one
each on dorsal and ventral sides), 1.8-2.5 X 1.5-1.8 mm,
mouth obtusely dentate; bracts and bracteole mostly cris-
pate-undulate (but not dentate). Sporangia 1(-2) from each
perianth. Seta 2.5-3.2 mm long, hardly exerted from the
perianth. Mature and well-developed capsule 1.7-1.8 X
1.5-1.7 mm, shortly ellipsoidal, lacerate in upper half into
4-several irregular lobes. Elaters unispiral, commonly bran-
ched, 170-280 X 12—-19 um, easily collapsed in the herba-
rium. Spores greenish, papillose, 42—50 um in diameter. IKI
reaction negative (Fig. 8).

Differentiation. Commonly very easily recognizable
due to its ‘cutly’ appearance as the result of the strongly cris-
pate-undulate dorsal leaf lobe margins. However, in some
well exposed and relatively dry habitats or in depauperate
phases, forms are found with almost plane margins, and
these may be easily mistaken for Porella platyphylla due to
the long-decurrent ventral lobes that are slightly longer
than wide and ovate-triangular in shape. In this case the
best way to recognize the species is the IKI reaction that is
negative in P. ulophylla, but positive in P. platyphylla. Among
other characters are the slightly (in the case of depauperate
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plants) crispate-undulate leaf margins of the uppermost
leaves (margins plane and entire in P. platyphylla). Another
taxon that may be confused with weak forms of P. #lophylla
is P. chinensis; the differences are discussed under the latter.

Ecology. Indifferent mesophyte. The species prefers
mesic substrata; it sometimes occurs in sunny habitats, but
never occurs in wet ones. The preferable habitats are broad-
leaved tree bark and cliffs in open to slightly shaded places.
The chemical type of rocks suitable for the species varies
from limestone to acidic andesite (tufa on Miocene volca-
nic cones in Primorsky Territory,) Rarely, the species oc-
curs on decaying wood. In the Russian Far Fast, the species
occurs in multidominant broadleaved forests, more rarely
spreading to monodominant Quercus forests or to Man-
churian mixed forest. Sometimes it grows over limestone
cliffs under very scattered oak in the communities similar to
prairie in the southernmost tip of the Russian Far East (East
ManchurianMountains spurs) or on bark of old trees along
roadsides (in almost open conditions). Within the Russian
Far Fast the species commonly grows in pure mats, more
rarely it is mixed with Porella caespitans and Frullania spp. In
northern localities it sometimes growing in partly shaded
crevices of stony talus surrounded by larch-birch forest
(Amur Province) or on rocky outcrops along river in birch-
spruce forest (KKhabarovsk Territory). It grows from near
sea level to 600 m a.s.l. The highest among the northernmost
localities of the species is from Badzhal’sky Range where the
species grows in a large river valley at the altitude of 600 a.s.l.

Distribution. This is a Sino-Japanese species, distributed
in eastern China (to Taiwan), the Korean Peninsula, Japan
and the southernmost part of the Russian Far East. Most
of the known localities lie south of 45° N in Primorsky
Territory, where the taxon is locally abundant. Northward
it occurs as rarity in three mountain systems: Khingansky
Range at 49°N, Badzhal’sky Range at 50°N and Tukuringra
Range at 54°N. The species is not known in insulat part of
the Far Fast (Fig. 2: 6).

Porella vernicosa 1indb., Acta Soc. Sci. Fenn. 10: 223,
1872 [1873]. Fig.8:27-38

Description. Plants glossy, deep green to olive-green,
sometimes yellowish green or deep brownish green in sun-
ny places, becoming yellowish brown in the herbarium,
rigid, 50—200 X 1.5-2.5 mm, sometimes with depauperate
small leaved and strongly rhizogenous branches. Rhizoids
virtually absent to common, originating near underleaf ba-
ses, brownish to rusty brown and red-brown, erect to ob-
liquely (sometimes upward of the main axis) spreading, in
short rigid fascicles, common on depauperate lateral bran-
ches. Stem brownish to greenish brown, 300—400 pum in
diameter, irregulatly (rarely regularly) pinnately branched,
vegetative branches of the second order rare, but second-
order reproductive branches (male or female) common.
Dorsal leaf lobes convex, strongly turned to the ventral side
(both when dry and when wet), imbricate, dorsally arcuately
inserted, not decurrent, obliquely ovate when flattened in
the slide, apex rounded to (more rarely) obtuse to almost
acute (in the leaves adjacent to gynoecia), dentate at apex,
below entire to crispate at the both sides or with 1-several

Porellaceae (Hepaticae) in the Russian Far East

teeth on ventral margin and 1-2 teeth near dorsal base, 1.1—
1.4 X 0.9-1.3 mm. Ventral leaf lobes narrowly obliquely
spreading, plane or slightly convex (viewed from dorsal
side), oblong lingulate to oblong ovate, variously toothed
throughout, with teeth larger in the sides, 0.5-0.8 X 0.4—
0.5 mm, arcuately inserted, not or barely decurrent, with
apex commonly slightly turned to dorsal side. Underleaves
widely trapezoidal to widely ovate-lingulate, with rounded,
truncate of, rarely, shortly emarginate apex, decurrent for
0.3—1.5 of stem width, somewhat deflexed, dentate on lateral
margins and rarely also near apex, teeth longer on the basal
part of the underleaf, 0.4-0.9 X 0.7-0.9 mm. Cells in dorsal
lobe middle subisodiametric, 12-22(-25) pm in diameter,
thin-walled, trigones moderate to small, concave; cells along
dorsal lobe margin somewhat subequally thickened; oil bo-
dies in leaf dorsal lobe middle 20-30 per cell, greenish,
homogenous, elliptic to fusiform, 3.5-5.0 X 2.0-3.0 pum.
Dioicous. Androecia spicate, terminal on the branches, with
4-10(=20) pairs of bracts, monoandrous. Gynoecia on short
lateral branches of the first or the second order; bracts and
bracteole dentate, dorsal and ventral lobes similar in size,
bracteole sometimes with a shortly bilobed apex; perianth
obtrapezoidal, dorsiventrally compressed, commonly with
2-3 additional plicae on each side, 1.7-2.0 X 2.4-2.6 mm,
mouth dentate-laciniate, lacerate when capsule is mature.
Capsule hidden within perianth or shortly emergent. Spores
chlorophyllose, spinosely papillose, brownish greenish, 45—
55 um in diameter. Elaters bispiral, 150—200 um long and
10-15 um wide (Fig; 8).

Variation. Probably the most common taxon of the ge-
nus in the southern part of the Russian Far Fast mainland,
freely producing gynoecia and androecia, but the archegonia
are rarely fertilized (probably due to the distance between
male and female clones). The relatively wide ecological am-
plitude implies morphological variation that results in the
amplitude in size of plants and the degree of leaf and un-
derleaf dentation. Well developed shoots of the species are
densely and prominently dentate on the dorsal leaf lobe
apex and throughout the ventral lobe and at least the sides
of the underleaves. However, in weak plants the dorsal leaf
lobe may be almost entire (with a few obscure teeth near the
apex) and the ventral lobe and underleaf margins may be
only obscurely crispate. In these populations identifications
should be based on well developed plants.

Differentiation. The nearest morphological ally of
the species is Porella faurieri, which is also characterized by
dentate and not or barely decurrent dorsal and ventral leaf
lobes. The distinctions may be found in underleaf shape
and ‘dentation’ type, as discussed under P. faurieri. These
two taxa are separated geographically, with P. vernicosa being
more continental (not known in Sakhalin and Kurils),
whereas P. faurieri mostly grows under oceanic conditions,
although it occurs in some mountainous lands adjacent to
the sea coast in Primorsky Territory wetted by monsoon
air masses coming from the sea. Another taxon with which
confusion is possible is the critical P. spinulosa — distinctions
are discussed under the latter.

Ecology. Neutrophilic acido- and calcium-tolerant xero-
mesophyte. Growing in broadleaved or mixed broadleaved-
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coniferous forests of hemiboreal and cool-temperate zones
(southward occuring in the warm temperate zone in forests
with common broadleaved evergreen trees). In northern
localities (Khabarovsk Territory) it grows in lowland dark
coniferous (spruce-fir) forests. The most common habitats
are bases of broadleaved trees, rarely growing above the tree
butt up to 1-2 m above the ground, and never collected from
the bark of conifers. Relatively rarely, although regularly, it
occurs over stones, boulders and cliffs of neutral reaction
(once it was also collected on limestone) at the distance or
near the watercourses (but not very close to the water). The
species prefers slightly shaded places, although it tolerates
full sun in some areas; then it acquires deep brownish green
pigmentation. Like other Porella species, P. vernicosa usually
grows in pure patches, although it is sometimes associated
with other hepatics, like Barbilophozia barbata, Frullania
davurica Hampe ex Gottsche, F. ‘aradakensis, Metzgeria
pubescens, Porella caespitans, and P. grandiloba. Southward (on
the Korean Peninsula), it occurs with Frullania moniliata
(Reinw., Blume et Nees) Mont., Plagiochila sciophila Nees and
Porella_japonica (Sande Lac.) Mitt. The species grows from
near sea level to middle elevations, with one exceptional
case at high elevation (1500 m a.sl. in Olkhovaya Mt.).
This species seems to show a similar pattern on the Korean
Peninsula, where it seldom grows above 1000 m a.s.l.

Distribution. An Fast Asian species, with a distribution
covering North-East China (southward to Henan Province),
the Korean Peninsula, Japan, the southernmost part of
Eastern Siberia and the southern part of the continental
Russian Far Fast. The species is common in the southern
part of the area treated, from numerous islands of the
Peter the Great Bay inland to middle Sikhote-Alin Mts.
Northward it becomes rarer, although it penetrates to
the Tardoki-Yani Range in northern Sikhote-Alin Mts.,
Khabarovsk City surroundings (48°N), Anyui River Basin
(49°N) and Badzhal’sky Range (50°N) (Fig. 2: 7).

ERRONEOUS REPORTS

Porella cordaeana (Bakalin 2010) — misidentification of a
pootly developed phase of P. platyphylla.

Porella decurrens (Steph.) Parihar (Bakalin 2010) — misidenti-
fication of P. platyphylla.

Porella dem[z'/o/z'a (Gambaryan 1992, Konstantinova et al.
2009, Bakalin 2010) — misidentifications of P. grandiloba and
P. platyphylla.

Porella nitens (Steph.? S. Hatt. (Konstantinova et al. 2009,
Bakalin 2010, Bakalin et al. 2012) — misidentification of
P. grandiloba.

Porella nitidula (C. Massal.) S. Hatt. (Konstantinova et al.
2009, Bakalin 2010) — misidentification of P. grandiloba.
Porella tenera H. Hara (Bakalin 2010) — misidentification of
P. platyphylia.

Porella tosana (Steph.) S. Hatt. (Konstnatinova et al. 2009,
Bakalin 2010) — misidentification of P. oblongifolia.

DISCUSSION

The only circumpolar species of Porella known in the
Russian Far East is P. platyphylla, all other taxa have ‘area core’
in East Asia. Some of them are widely spreading as far as
South Sibetia (Porella gracillima) or the Aleutians (P. fanrieri)

or are broadly East-South-Southeast Asian, like P. caespitans
representing one of the most southern elements in the Far
Eastern liverwort flora. Porella obtusata f. obtusata distriburted
in Europe and P. gracillima s.1. known in North America.

Porella is taxonomically rich in the tropics and subtropics,
the Russian Far East is on the northern edge of its range in
Asia (with some exclusions e.g. for P. platyphylla). The nor-
thernmost ocurtence known is Porella platyphylla (54°N in
the Commanders). In the Russian Far Fast, most Porella taxa
are known from the south-east fringe of the mainland part:
southern Primorsky Territory. Only a few species penetrate
northwestward to Amur Province and Khabarovsk Territory.
Only three taxa (Porella faurieri, P. gracillima and P. grandiloba)
are known from the islands of the southern Russian Far East.
The distribution of P. obtusata var. macroloba in Amur Pro-
vince has a distinctive relict character. The latter taxon be-
longs to a group of eastern Paleo-Tethian ancient relicts that
include a number of xeric species.

Porella species seldom produce sporophytes in the Rus-
sian Far East. Gynoecia and androecia occur regulatly in
some species, but are not known in some others. Mature pe-
rianths are rare in the region. In the Russian Far East, five
species have been collected with sporangia: Porella ulophylla,
P. chinensis, P._faurieri, P. grandiloba, P. vernicosa; two species have
never been collected with gynoecia, P. caespitans (only one
specimen with androecia is known) and P. obtusata; and two
species are not known with androecia: P. gracillima (known
with gynoecia) and P. oblongifolia (once found with gynoecia).
P. platyphylla is known with gynoecia and androecia but its gy-
noecia were never found fertilized.
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U.S.A. ALASKA, De Long Mts., Brooks Range (68°53'N 161°10'W)), 16863, leg. Steere W.C. 15.VIIL.1951 (c00701064f, ).

Porella caespitans (Steph.) S.Hatt.

JAPAN. AICHI PREF, Tengudana, 16437, le§i Takaki N. 31.VIL.1955 (VBGI), Tsunemichi, 6145, leg. Takaki N. 24.1V.1949 (VBGI),
')

EHIME PREE, Iwajuro Mt. (33°45'N 133°09

Tosa (isotype of Madotheca cordifolia Steph., 892, leg, Faurie U. VI.1900 (KY

1535 malt, o leg Higuehi M. 41X 1999 (VBGI), KOCHT PREE, Taurugizan prope
) 6"E),

, KYOTO PREE, Kibune (37°07'18"N 135°45'4 00 m

allti,E]‘—3—20—l4, le%. Bakalin V.A. 22.11.2014 (VBGI), NARA PREF, Odaigahata Mt., 5020, le%. Takaki N. 3.VII1.1948 (VBGI), SHIZUOKA
P 0.

E, Ozama

isotype of Madotheca Jelz'éem Steph.), 15286, leg. Faurie U. 11.1895 (K'Y

REPUBLIC OF KOREA. GANGWON

PROV,, Dong River (37°17'30"N 128°36'50"E), 273 m alt., Kor-12-4-15, leg. Bakalin V.A. 24.1V.2015 (VBGI), (37°22'37"N 128°37'38"E),

402 m alt., Kor-21-9-15, leg, Bakalin V.A. 26.1V.2015

GI), JEJU PROV,, Halla Mt. (33°18'30"N 126°30'30"E), 700 m alt., Kor-29-

1-15, leg. Bakalin V.A. 13.V.2015 (VBGI), JEOLLABUK PROV,, (35°46'57"N 129°42'46"E), 810 m alt., Kor-16-1-08, leg. Bakalin V.A.

30.VIL.2008

GI), (35°51'59"N 129°43'07"E), 690 m alt., Kor-17-47-08, leg, Bakalin V.A. 1.VI1.2008

GI), GYEONGNAM PROV,,

(35°21'57"N 127°34'45"E), 580 m alt., Kor-14-19-09, leg. Bakalin V.A. 19.V1.2009 (VBGI). RUSSIA. KHABAROVSK TERRITORY,
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Anyui River (49°22'36"N 137°43'11"E), 200 m alt., Kh-72-2-09, leg. Bakalin V.A. 21.IX.2009 (VBGI), (49°22'36"N 137°43'11"E), 202
m alt.,, Kh-72-27-09, leg. Bakalin V.A. 21.1X.2009 GI), Bol'shekhekhtsirsky State Nature Reserve, 300 m alt., s.n., leg. Gambaryan
S.K. 24.VI1.1975 (VBG%), PRIMORSKY TERRITORY, Baranovskogo Miocene Volcano (43°39'01"N 131°55'02"E), 100 m alt., P-1-4-
10, leg. Bakalin V.A. 18.V.2010 gVBGI), (43°39'07"N 131°55'10"E), 50 m alt,, s.n., leg. Gorobets K.V. 12.VII1.2009 (VBGI), Elomovsky
Stream (43°14'45"N 133°43'05"E), 570 m alt., P-34-7-14, leg, Bakalin V.A. 10.X.20%4 (VBGI), (43°14'05"N 133°44'07"E), 350 m alt.,
P-74-31-11, leg. Bakalin V.A. 231X.2011 (VBGI), Kedrovaya River (43°05'38"N 131°30'35"E), 500 m alt., P-3-17-07, leg. Bakalin V.A.
18.V2007 (VBGI), (43°05'51"N 131°33'31"E), 50 m alt., P-3-17-07, leg. Bakalin VA, 19.V.2007 (VBGI), Litovka (Falaza) M. (43°07'10"N
132°47'31"E), 550 m alt., P-15-20-12, leg. Bakalin V.A. 25.V1.2012 (VBGI), (43°07'08"N 132°45'45"E), 450 m alt., P-39-14-12, leg.
Bakalin V.A. 18.I1X.2012 (VBGI), Lozovyi%ettl,, s.n., leg. Bardunov L.V. & Cherdantseva V.Ya. 13.1X.1974 (VBGI), Lozovyi Settl,, s.n., leg,
Bardunov L.V. & Cherdantseva V.Ya. 13.I1X.1974 (VBGI), Lozovyi (Chandolaz) Range (43°01'43"N 133°01'24"E), 300 m alt., P—69-8—O§,
leg. Bakalin V.A. 7.X.2006 (VBGI), Razdol’naya River (43038'59V':}N 131°55'09"E), 35 m alt., Prim-17-6-16, leg. Klimova K.G. & Bakalin
V.A. 16.X.2016 (VBGI), Sestra Mt. (42°49'39"N 132°59'38"E), 300 m alt., P-47-27-08, leg. Bakalin V.A. 14.VII1.2008 (VBGI), (42°49'39"N
132°59'40"E), 320 m alt., P-69-13-08, leg. Bakalin V.A. 17.X.2008 (VBGI), Shkotovo Settl., s.n., leg. s.d. IX.1926 (VBGI), Sinyaya Mt.
(44°50'00"N 131°41'39"E), 400 m alt., P-33-2-16, leg, Bakalin V.A. 23.VII1.2016 (VBGI), (44°50'00"N 131°41'45"E), 330 m alt., P-1-21-11,
leg. Bakalin V.A. 2.1V.2011 (VBGI), (44°50'52"N 131°42'39"E), 607 m alt., P-2-9-11, leg. Bakalin V.A. 3.1V.2011 (VBGI), Ussutiysky State
Nature Reserve S43°41'06"N 132°28'11"E), 235 m alt., P-61-22-08, leg. Bakalin V.A. 14.X.2008 (VBGI), (43°41'33"N 132°33'52"E), 230 m
alt., P-68-24-08, leg. Bakalin V.A. 16.X.2008 (VBGI), s.n., leg. Cherdantseva V.Ya. 9.VIL.1974 GI), sn.,, le'g Komarov V.IL. 17.VIII1.1930
(VBGI), s.n., IC%, ambaryan S.IK. 25.1X.1986 (VBGI). VIETNAM. LAO CAI PROV.,, Ta Phin (22°24'11

N 103°50"16"E), 1300 m alt.,
V-4-3316, leg. Bakalin V.A. 18.111.2016 (VBGI).

Porella chinensis (Steph.) S.Hatt.

CHINA. YUNNAN PROV.,, Maculchan (holotype of Madotheca chinensis Steph.), 3500 m alt., leg. Delavay .M. 23.X.1889 (G00043966/
12601). RUSSIA. AMUR PROV,, Khingansky Reserve, s.n., leg. Gambaryan S.K. 18.VI1.1991 (éBG , KHABAROVSK TERRITORY,
Bol’shekhekhtsirsky State Natute Reserve, s.n., leg, Cherdantseva V.Ya. 9.VIIL.1981 (VBGI), PRIMORSKY TERRITORY, Avvakumovka
River (43°51'42"N 134°58'35"E), 159 m alt., P-85-2-07, leg, Bakalin V.A. 22.1X.2007 (VBGI), (42°59'48"N 133°00'11"E), 470 m alt., P-75-
4a-05, leg. Bakalin V.A. 18.X.2005 GI), 660 m alt., s.n., leg. Gambaryan S.K. 11.IX.1980 (VBGI), Krasnoarmeisky District, s.n., leg.
Gambaryan SK. 18.VI1.1991 (VBGI), Livadiyskaya (Pidan) Mt. (43°08'20"N 131°08'10"E), 142 m alt,, s.n., leg. Bakalin V.A. 24.X.2004
(VBGI), Lozovyi (Chandolaz) Range (43°01'43"N 133°01'24"E), 300 m alt., P-69-4-06, leg. Bakalin V.A. 7.X.2006 (VBGI), Popov Island
g2°57 39"N 131°43'20"E), s.n., leg. Gambaryan S.K. 12.VIIL.1978 (VBGI), Pozharsky District (46°24'04"N 134°40'00"E), s.n., leg.
ambaryan S.I<. 26.V1.1993 (VBGI%, s.n., leg. gambaryan SK. 24.VL.1993 (VBGI), s.n., leg. Gambaryan S.K. 28.V1.1993 (VBGI), Sikhote-
Alinsky State Nature Reserve, s.n., leg. Doronina Yu.A. 14.VIIL.1976 (VBGI), Ussuriysky State Nature Reserve, s.n., leg. Semin X.1914
Gl), Verkhne-Ussuriysky Scientific Station, s.n., leg. Cherdantseva V.Ya. 29.VIH.1974} (VBGI), s.n., leg. Gambaryan S.K. 26.VI.1976
BGI), Vladivostok City, s.n., leg. Voroshilov V.N. 28.%)(.1950 (VBGI).

Porella cordaeana (Huebener) Moore

U.S.A. OREGON, Eagle Mt., 1100 m alt., M.1.107, leg, Ignatov M.S. 14.VIIL.1989 (M.1.107, VBGI).

>

Porella densifolia gtgxh. S.Hatt.

JAPAN. FUKUO

REE, Kawara-machi (33°44'04"N 130°52'04"E), 500 m alt., [1—5—32—14, leg. Bakalin V.A. 15.111.2014 (VBGI),
KOCHI PREE, Ogama-no-taki Falls (33°35'00"N 133°50'20"E), 240 m alt., J-4-7-15, leg. Bakalin V.A. 23.111.2015 (VBGI), TOTTORI
PREE, Iwatsubo (35°24'09.6"N 134°06'09.4"E), 239 m alt., J-7-8-13, leg. Bakalin V.A. 12.111.2013 (VBGI), TOTTORI PREFE, Ue-machi
(35°30'05"N 134°15'00"E), 60 m alt., J-1-21-13, leg. Bakalin V.A. 10.I11.2013 (VBGI). REPUBLIC OF KOREA. GANGWON PROV.
(37°19'24"N 129°00'18"E), 660 m alt., 7006, leg. C%oi S.S. 14.X.2009 (VBGI).

Porella Ifaurieri gte h.) S.Hatt.
REPUBLIC OF

OREA. GANGWON PROV,, Seorak Mts. (38°08'11"N 128°28'24"E), 900 m alt., Kor-11-02-11, leg. Bakalin V.A.
13.V.22011 (VBGI), (38°07'40"N 128°26'55"E), 1250 m alt., Kor-7-22-11, leg. Bakalin V.A. 11.V.2011 (VBGI), (38°07'33"N 128°27'22"E),
1550 m alt., Kor-9-25-11, leg. Bakalin V.A. 12.V.2011 (VBGI), EOLLABU%( PROV. (35°50'12"N 127°44'24"E), 1330 m alt., Kor-10-29-
08, leg. Bakalin V.A. 25.VI.§008 (VBGI), (35°50'34"N 127°45'33"E), 1200 m alt., Kor-11-27-08, leg. Bakalin V.A. 26.V1.2008 (VBGI),
(35°47'00"N 129°42'46"E), 810 m alt., Kor-16-16-08, leg. Bakalin V.A. 30.V1.2008 (VBGI), §35°51'32" 127°44'50"E), 1400 m alt., Kor-7-
9-08, leg. Bakalin V.A. 24.V1.2008 (VBGI), GYEONGNAM PROV. (35°19'55"N 127°43'55"E), 1650 m alt., Kot-12-4-09, leg. Bakalin V.A.
16.VI.2009 (VBGI), (35°21'20"N 127°34'07"E), 690 m alt., Kor-15-13-09, leg. Bakalin V.A. 19.V1.2009 (VBGI). RUSSIA. PRIMORSKY
TERR., Bol’shoi Pelis Island, s.n., leg. Gambaryan SK. 20.VII1.1995 (VBGI), Elomovsky Stream (43°14'45"N 133°43'05"E), 570 m alt.,
P-34-9-14, leg. Bakalin V.A. 10.IX.2014 (VBGI), Kaban’ya Mt. (43°53'58"N 135°02'42"E), 150 m alt., P-9-8-14, leg. Bakalin V.A. 2.VII.2014
GI), Kedrovaya River (43°0538"N 131°30/35"L), 500 m alt,, P-3-42-07, leg, Bakalin VIA. 18V2007 (VBGI), Litovka (Falaza) Mt.
43°07"10"N 132°47'31"E), 550 m alt., P-15-18-12, P-15-19-12, leg. Bakalin V.A. 25.V1.2012 (VBGI), (43°06'50"N 132°47'24"E), 570 m
alt., Prim-16-17-16, leg. Klimova K.G. & Bakalin V.A. 15.X.2016 GI), Livadiyskaya (Pidan) Mt. (43°06'05"N 132°4129"E), 440 m alt.,
P-52-7-08, leg. Bakalin V.A. 6.X.2008 (VBGI), Milogradovka River (43°26'32"N 134°13'20"E), 800 m alt., P-45-18a-12, leg. Bakalin V.A.
21.IX.2012 (% BGI), Olkhovaya Mt. (43°20'42"N 133°40'26"E), 1200 m alt., P-36-12-14, leg, Bakalin V.A. 13.1X.2014 (VBGI%, (43°20'50"N
133°39'22"E), 1600 m alt., P-44-56-10, le%. Bakalin V.A. 10.IX.2010 (VBGI), (43°20'50"N 133°39'22"E), 1500 m alt., P-64-8-00, leg. Bakalin
V.A. 2.X.2006 (VBGIO), (43°20'50"N 133°39'22"E), 1300 m alt., P-66-1-06, leg. Bakalin V.A. 4.X.2006 (VBGI), (43°20'50"N 133°39'22"E),
1300 m alt., P-66-3a-00, leg. Bakalin V.A. 4.X.2006 (VBGI), SAKHALIN PROV., «Kimonai», 120, leg. Faurie U. 21.1X.1908 g(YO), Anna
River (47°09'46"N 143°01"44"E), 20 m alt., S-45-5-16, leg. Bakalin V.A. 29.1X.2016 (VBGI), Belaya River (47°15'17"N 142°48'47"E), 70
m alt., §-25-12-06, leg. Bakalin V.A. 12.VIIL.2006 GI), (47°15'17"N 142°48'47"E), 70 m alt., S-25-29-06, leg. Bakalin V.A. 12.VIIL.2006
(VBGI), Dolinsky District, s.n., leg. Gorobets K.V. 27.VI1.2006 (VBGI), Iturup Island (45°12'33"N 147°50'05"E), 75 m alt., K-45-3-05,
leg. Bakalin V.A. 11.1X.2005 (VBGI), (45°12'32"N 147°50'05"E), 75 m alt., K-45-56-05, leg. Bakalin V.A. 11.IX.2005 (VBGT), (45°12'33"N
14%7050'05"]5 , 75 m alt., K-45-7-05, leg. Bakalin V.A. 11.1X.2005 (VBGI), (45°14'48"N 148°00'51"E), 25 m alt., K-61-24-05, leg. Bakalin
V.A. 20.IX.2005 (VBGI), (45°15'27"N 148°01'41"E), 20 m alt., K-64-3-05, leg. Bakalin V.A. 21.IX.2005 (VBGI), (45°19'51"N 148°37'35"E),
20 m alt., K-73-11-15, leg, Bakalin V.A. 13.I1X.2015 (VBGI), (45°11'28"N 148°20'41"E), 20 m alt., KK-80-18-15, leg. Bakalin V.A. 20.IX.2015
(VBG%, K-9-12-07, leg. Bakalin V.A. 3.VII1.2007 (VBGI}, Kluchi Settl. (47°04'43"N 142°34'49"E), 270 m alt., S-40-40-05, leg. Bakalin V.A.
4.1X.2005 (VBGI), Kunashir Island (44°29°07»N 146°05’57»E), 38 m alt., K-36-18-06, leg. Bakalin V.A. 27.VIIL.2006 (VBGI), (44°27'41"N
146°06'49"E), 100 m alt., K-37-3a-00, leg. Bakalin V.A. 28.VII1.2006 (VBGI), (44028'59"% 146°05'38"E), 50 m alt., K-42-8-006, leg. Bakalin
V.A. 1.IX.2006 (VBGI), (43°53'04"N 145°27'43"E), 30 m alt., K-46-7-06, leg, Bakalin V.A. 6.1X.2006 (VBGI), (44°17'20"N 146°18'00"E),
40 m alt., K-56-11-06, leg. Bakalin V.A. 12.IX.2006 (VBGI), Mayorskaya Mt. (46°53'17"N 142°56'03"E), 320 m alt., S-39-9-05, leg. Bakalin
V.A. 3.IX.2005 (VBGI), ereya River (46°3824"N 142°54'05"E), 6 m alt., S-24-14-00, leg. Bakalin V.A. 11.VIIL.2006 (VBGI),%Vevelsky
Pass (46°44'25"N 142°08'03"E), 240 m alt., S-67-10-09, leg. Bakalin V.A. 17.1X.2009 (VBGI), (46°44'23"N 142°01'12"E), 310 m alt., S-68-6-
09, leg, Bakalin V.A. 17.1X.2009 (VBGI), (46°3824"N 142°54'05"E), 6 m alt., S-24-19-06, leg. Bakalin V.A. 11.VIIL.2006 gVBGI), Shikotan
Island (43°45'13"N 146°43'00"E), 40 m alt., K-61-23-07, leg. Bakalin V.A. 3.I1X.2007 (VBGI), Zhdanko Mt. (48°02'57"N 142°32'02"E),
540 m alt., S-24-8-09, leg. Bakalin V.A. 20.VIIL.2009 (VBGI), (48°05'28"N 142°31'30"E), 200 m alt., S-48-9-16, leg. Bakalin V.A. 1.X.2016
(VBGI), s.n,, leg, Faurie%. 1908 (KYO).

Porella gracillima Mitt.

128

CHINA. INNER MONGOLIA PROV.,, Great Khingansky Range (44°11'44"N 118°43'27"E), 1500 m alt., China-27-7-10, leg, Bakalin
V.A. 2.VII1.2010 (VBGI), (43°57'16"N 117°31'11" ), 1%60 m alt., China-35-6-10, leg, Bakalin V.A. 6.VII1.2010 (VBGI). RUSSIA. AMUR
PROV,, Tukuringra Range (53°53'23"N 127°23'24"E), 330 m alt., 2016_Br_0056, leg. Dudov S.V. & Kozhin M.V. 2.1X.2016 (VBGI),
IRKUTSK PROV,, Utulik River (51°31'15"N 104°02'55"E), 460 m alt., 213213, leg. Melick H. van 15.IX.2010 (VBGI), KHABAROVSK
TERR., Anyui River (49°22'36"N 137°43'11"E), 200 m alt., Kh-72-14-09, leg. Bakalin V.A. 21.1X.2009 (VBGI), PRIMORSKY TERR.,
Bol’shoi Pelis Island, s.n., leg. Gambaryan S.K. 20.VIIL1995 (VBGI), (43°01'43"N 133°01'24"E), 300 m alt., P-69-21-06, leg. Bakalin V.A.
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7.X.2006 (VBGI), (42°59'48"N 133°00'11"E), 470 m alt., P-75-4-06, leg. Bakalin V.A. 18.X.2005 gVBGI?, s.n., leg. Gambaryan S.K. 12.X.1980
GI), s.n., leg. Cherdantseva V.Ya. 26.VII1.2007 (VBGI), Dalnegorsk Town (44°34'50"N 135°32'58"E), 470 m alt., PA3%A7416, leg. Bakalin
LA, 26.VIIL2016 (VBGI), (44°35'12"N 135°33'24"E), 505 m alt., P-63-2-11, leg. Bakalin V.A. 15.IX.2011 (VBGI), Elomovsky Stream
(43°14'45"N 133°43'05"E), 570 m alt., P-34-8-14, leg. Bakalin V.A. 10.1X.2014 GI), Khankaisky District (44°44'01"N 131°25'38"E),
461 m alt,, P-3-2-11, leg. Bakalin V.A. 4.IV.2011 GI), Krasnoarmeisky District, H-1945, leg. &ambaryan S.K. 17.VI.1991 (VBGI),
Lazovsky State Nature Reserve, s.n., leg. Gambaryan S.K. 1.X.1986 (VBGI), Lozovyi (Chandolaz) %{ange (43°01'43"N 133°01'24"E), 300 m
alt., P-69-21-00, leg. Bakalin V.A. 7.X.2006 (VB&I), Orginsky District (43°52'27"N 135°14'07"E), 116 m alt., P-11-2-14, leg. Bakalin V.A.
3.VIL.2014 (VBGI), Partizansk town, s.n., leg. Komarov V.L.. 6.1X.1913 GI), Przhevalskogo Range (43°51'30"N 132°28'36"E), 230 m
alt., P-6-4-10, leg, Bakalin V.A. 3.V1.2010 (V§GI), Sestra Mt., 213163, leg. Melick H. van 7.IX.2010 (VBGI), (42°49'39"N 132°59'38"E), 300
m alt., P-47-21-08, leg. Bakalin V.A. 14.VII1.2008 (VBGI), (42°49'39"N 132°59'40"E), 320 m alt., P-69-13-08, leg. Bakalin V.A. 17.X.2008
GI), (42°49'39"N 132°59'38"E), 300 m alt., P-70-1-11, leg. Bakalin V.A. 21.IX.2011 WBGD, 42°50'19"N 133°00'13"E), 7 m alt.,
-71-1-08, leg. Bakalin V.A. 17.X.2008 (VBGI), Starovarvarovl%a Settl. (43°51'55"N 132°55'33"E), 180 m alt., P-3-1-10, leg. Bakalin V.A.
3.V1.2010 GI), Ussuriysky State Nature Reserve (43°38'30"N 132°33'16"E), 330 m alt., P-63-9-08, leg. Bakalin V.A. 15.X.2008 (VBGI),
(43°38'43"N 132°33'20"E), 215 m alt., P-64-12-08, leg. Bakalin V.A. 15.X.2008 (VBGI), (43°38'43"N 132°33'20"E), 215 m alt., P-64-6-08,
leg. Bakalin V.A. 15.X.2008 (VBGI), (43°41'33"N 132°33'54"E), 230 m alt., P-68-16-08, leg, Bakalin V.A. 16.X.2008 (VBGI), SAKHALIN
PROV.,, «Wladimiroff», 123, leg. Faurie U. X.1907 (KYO), Vaida Mt. (49°52'21"N 143°28'38"E), 947 m alt., S-32-17a-06, S-32-41-06, leg.
Bakalin V.A. 20.VIIL.2006 (VBGI), (49°5221"N 143°28'38"E), 950 m alt., S-32-20a-06, leg. Bakalin V.A. 20.VIIL.2006 (VBGI).

Porella grandiloba 1indb.
JAPAN. AICHI PREE, Nukata-gun, 5861, leg, Takaki N. 3.V1.1949 (VBGI), GIFU PREE, Yoro-gun, 5316, leg. Takaki N. 21.X1.1948
(VBGI), HOKKAIDO PREFE, Kushiro-gun, s.n., leg. Takida K. 18.VII1.1978 (VBGI), KYOTO PREE, Kibune (37°07'18"N 135°45'46"E),
300 m alt., ]-3-26-14, leg. Bakalin V.A. 22.11.2014 (‘%BGI). REPUBLIC OF KOREA. JEOLLABUK PROV. (35°29'13"N 126°50'22"E),
250 m alt., Kor-13-09-11, leg. Bakalin V.A. 15.V.2011 (VBGI), GANGWON PROV. 838 06'40"N 128°21'38"E), 580 m alt., 4273, leg. Choi
S.S. 28.VIIL.2009 (VBGI), (37°17'30"N 128°36'50"E), 270 m alt., Kor-12-5-15, leg. Bakalin V.A. 24.IV.2015 (VBGI), (3703%'46"N
128°51'14"E), 675 m alt., Kor-14-3-15, leg. Bakalin V.A. 25.1V.2015 (VBGI},{EOLLAB K PROV. (35°50'34"N 127°45'33"E), 1200 m alt.,
Kor-11-6-08, leg. Bakalin V.A. 26.V1.2008 (VBGI), (35°49'53"N 127°42'41"E), 720 m alt., Kor-14-32-08, leg. Bakalin V.A. 27.V1.2008
(VBGI), (35°51'59"N 129°43'07"E), 690 m alt., Kor-17-50-08, leg. Bakalin V.A. 1.VIL.2008 (VBGD, GYEONGNAM PROV. (35°21'15"N
127°34'10"E), 760 m alt., Kor-16-6-09, leg. Bakalin V.A. 19.VI.2009 (VBGI), Seorak Mt. (38°07'40"N 128°26'55"E), 1250 m alt., Kor-7-29-
11, leg. Bakalin V.A. 11.V.2011 (VBGI), JEOLLABUK PROV. (35°46'57"N 129°42'46"E), 810 m alt., Kor-16-15-08, leg. Bakalin V.A.
30.V1.2008 (VBGI), (35°51'32"N 127°44'50"E), 1400 m alt., Kor-7-15-08, leg, Bakalin V.A. 24.V1.2008 (VBGI). RUSSIA. KHABAROVSK
TERR., Anyui River (49°22'36"N 137°43'11"E), 200 m alt., Kh-72-12-09, %eg. Bakalin V.A. 21.1X.2009 (VBGI), Bolshekherhtsirsky State
Nature Reserve, s.n., leg. Gambaryan SK. s.d. (VBGI), Kazakevichevo Settl,, s.n., leg. Gambaryan S.K. 24.VIL.1975 (VBGI), Korfovskoye
Settl., s.n., leg. Gambaryan S.K. sg. (VBGI), s.n., leg. Gambaryan SK. 18.VIL.1975 (%/ BGI), PRIMORSKY TERR., Anisimovka Settl., s.n.,
leg. Bardunov L.V. 20IX.1977 (VBGI), s.n., leg. Bardunov L.V. 20.IX.1977 (VBGI), Baranovskogo Miocene Volcano (43°39'01"N
1§1°55'02"E), 100 m alt., P-1-6-10, leg, Bakalin V.A. 18.V.2010 (VBGI), (43°39'07"N 131°55'10"E), 5§m alt., s.n., leg. Gorobets K.V. 12.
VIIL.2009 (VBGI), Bol’shekherhtsirsky State Nature Reserve, s.n., leg. Gambaryan SK. 17.IX.1982 (VBGI), Bol’shoi Pelis Island, s.n., leg.
Gambaryan S.K. 17.VIL.1997 (VBGI), s.n., leg. Gambaryan S.IK. 2.Vlg[.l997 GI), (43°01'43"N 133°01'24"E), 300 m alt., P-69-9-00, leg.
Bakalin V.A. 7.X.2006 (VBGI), s.n., leg. Voroshilov V.N. 08.1X.1953 (VBGI), Elomovsky Stream (43°14'45"N 133°43'02"E), 500 m alt.,
P-68-24-00, leg. Bakalin V.A. 6.X.2006 (VBGI), (43°14'45"N 133°43'02"E), 500 m alt., P-68-26-06, leg, Bakalin V.A. 6.X.2006 (VBGI),
(43°14'05"N 133°44'07"E), 350 m alt., P-74-35-11, leg. Bakalin V.A. 23.IX.2011 (VBGI), Furugelma Island, s.n., leg. Chubar’ E. 22.VIIL.1995
éV’BGI), Glubinnoye Settl.,, s.n., leg. Gambaryan S,K.%S.VI,1991 GI), s.n., leg. Gambaryan S.K. 20.06.1991 GI), s.n., leg, Gambaryan
I 20.VI1991 (VBGI), s.n., leg Bakalin V.A. 19.V1.1991 (VBGI), Kedrovaya River (43°05'34"N 131°31'18"E), 290 m alt., P-2-2-07, %e .
Bakalin V.A. 17.V.2007 (VBGI%, (43°05'34"N 131°31'18"E), 290 m alt., P-2-7-07, leg. Bakalin V.A. 17.V.2007 (VBGI), (43°05'38"N
131°30'35"E), 500 m alt., P-3-12-07, leg, Bakalin V.A. 18.V.2007 (VBGI), s.n., leg. Bakalin V.A. 13.VII1.1976 (VBGI), Kiy Bay (43°02'00"N
134°10'00"E), 40 m alt., s.n., leg. Cherdantseva V.Ya. 22.VIIL.2007 (VBGI), Krasnoarmeisky District, s.n., lee. Gambaryan S.IK. 18.VI1.1991
GI), Lazovsky Pass (43°31'09"N 133°36'27"E), 590 m alt., P-42-1-12, leg. Bakalin V.A. 19.1X.2012 (VBGI), (43°29'36'"N 133°34'48"E),
850 m alt., P-67-14-06, leg. Bakalin V.A. 5.X.2006 GI), (43°29'36"N 133°34'48"E), 850 m alt., P-67-18-00, leg. Bakalin V.A. 5.X.2006
(VBGI), Lazovsky State Nature Resetve, s.n., leg, Gambaryan S.K. X.1986 (y BGI), s.n., leg. Gambaryan SK. 1.X.1986 (VBGI), s.n., leg.
Gambaryan S.K. 52.VTII.1987 (VBGI), Litovka (%alaza) Mt. (43°07'10"N 132°47'31"E), 550 m alt., P-15-67-12, leg. Bakalin V.A. 25.V1.201
%)V'BGI), (43°07'08"N 132°45'45"E), 450 m alt., P-39-13-12, leg. Bakalin V.A. 18.1X.2012 Gl), <43°07'08"N 132°45'45"E), 400 m alt.,
-40-19-12, leg. Bakalin V.A. 18.IX.2012 (VBGI), Livadiyskaya (Pidan) Mt. (43°08'01"N 132°42'01"E), 290 m alt., P-49-2-08, leg. Bakalin
V.A. 6.X.2008 (VBGI), (43°06'30"N 132°41'33"E), 400 m alt., P-51-1-08, leg. Bakalin V.A. 6.X.2008 (VBGI), (43°06'05"N 132°41'29"E),
440 m alt., P-52-4-08, leg. Bakalin V.A. 6.X.2008 (VBGI), Lozovyi Settl., s.n., I% . Voroshilov V.N. 28.1X.1953 (VBGI), Lozovyi (Chandolaz)
Range (43°01'43"N 133°01'24"E), 300 m alt., P-69-22-00, leg. Bakalin V.A. 7.X.2006 (VBGI), Luk’yanovka Settl. (43°08'50"N 132°42'05"E),
140 m alt., 142-2-04, leg. Bakalin V.A. 24.X.2004 (KPABG106969, duplicate in VBGI), Margaritovka River (43°37'06"N 134°22'26"E), 645
m alt., P-81-21-07, P-81-22.07, leg, Bakalin V.A. 20.IX.2007 (VBGI), Matveeva sland, s.n., leg. Gorobets K.V. 2.VIL1997 (VBGI),
Milogradovka River (43°27'00"N 134°19'00"E), 340 m alt., s.n., leg. Cherdantseva V.Ya. 21.VII1.2007 (VBGI), Muravyova-Amurskogo
Peninsula (43°12'33"N 131°59'49"E), 60 m alt., P-11-14-12, leg. Bakalin V.A. 9.V1.2012 (VBGI), (43°14'04"N 132°04'41"E), 70 m alt., P-2-
3-08, leg. Bakalin V.A. 14.V1.2008 (VBGI), (43°14'04"N 132° 4'41"]52, 70 m alt., P-4-6-08, leg, Bakalin V.A. 14.V1.2008 (VBGI), s.n., leg,
Gambaryan SK. 08.V.1977 (VBGI), Olkhovaya Mt. (43°20'50"N 133°39'22"E), 1000 m alt., P-45-27-10, leg. Bakalin V.A. 11.IX.201
GI), (43°20'50"N 133°39'22"E), 900 m alt., P-66-92-00, leg. Bakalin V.A. 4.X.2006 (VBGI), Peishula, s.n.,%e . Cherdantseva V.Ya. 13.
VIL.1974 (VBGI), Popov Island, s.n., leg. Gambaryan S.K. 10.X.1979 (VBGI), s.n., leg. Gambaryan SK. 5.VI%I.1976 (VBGL), s.n., leg,
Bardunov L.V. & Cherdantseva V.Ya. 20.IX.1987 (VBGI), Pravaya Sokolovka River (44°02'00"N 134°12'00"E), 600 m alt., #07-559, leg,
Tgnatov M.S. 14.VIIL.2007 (VBGI), Sinegornaya Pad’ (43°04'02"N 133°36'37"E), 230 m alt., P-73-23-11, leg. Bakalin V.A. 22.1X.2011
g%yBGI), Solnechnaya Pad’ (43°23'45"N 134°11'59"E), 360 m alt.,, P-43-18-12, leg. Bakalin V.A. 20.I1X.2012 (VBGI), (43°26'32"N
34°13'20"E), 800 m alt., P-45-15-12, leg, Bakalin V.A. 21.IX.2012 (VBGI), Tsentralnoye Settl., s.n., leg. Konovalova T. et al. 7.X.1995
(VBGI), Ussuriysky State Nature Reserve %43°36'29"N 132°14'59"E), 130 m alt., P-1-13-08, leg. Bakalin V.A. 28.V.2008 (VBGI), (43°40'39"N
132°29'06"E), 200 m alt., P-60-12-08, leg. Bakalin V.A. 14.X.2008 (VBGI), (43°40'39"N 132°29'06"E), 200 m alt., P-60-14-08, leg, Bakalin
V.A. 14.X.2008 (VBGI), (43°41'50"N 132°33'19"E), 230 m alt., P-66-3-08, leg. Bakalin V.A. 16.X.2008 (\/BGI&, Yasnaya River, s.n., leg.
Gambaryan S.K. 09.VIL.1994 (VBGI), Yastrebovka Mt., 300 m alt., s.n., leg. éambaryan S.K. 25.1X.1981 (VBGI), SAKHALIN PROV.,
«Kimonai», 119, leg. Faurie U. 21.IX.1908 (KYO), «Wladimiroff, 2, leg. Faurie U. X.1907 (KYO), Belaya River (47°15'17"N 142°48'47"E),
70 m alt, S-25-12-06, leg. Bakalin V.A. 12.VIIL.2006 (VBGI), (47°15'16"N 142°48'47"E), 70 m alt., S-25-18-006, leg. Bakalin V.A. 12.
VIIL.2006 (VBGI), Ietivaya River (46°26'58"N 143°23'08"E), 85 m alt., S-65-23-09, leg. Bakalin V.A. 16.1X.2009 GI), Iturup Island
(45°20'02"N 148°37" 4"E§, 13 m alt.,, K-69-4-15, leg. Bakalin V.A. 9.IX.2015 (VBGI), (45°19'51"N 148°37'35"E), 20 m alt., K-73-11a-15,
leg. Bakalin V.A. 13.I1X.2015 (VBGI), Kunashir Isélgand (44°28'59"N 146°05'38"E), 50 m alt., K-42-13-06, leg. Bakalin V.A. 1.IX.2006
GI), Mereya River (46°38'24"N 142°54'05"E), 6 m alt., S-24-20-00, leg. Bakalin V.A. 11.VII1.2006 (VBGI), Nabil’sky Range (50°46'00"N
143°16'58"E), 800 m alt., S-29-11a-06, leg. Bakalin V.A. 16.VIIL.2006 GI), (50°46'01"N 143°16'58"E), 800 m alt., S-29-122-006, leg.
Bakalin V.A. 16.VIIL.2006 (VBGI), Nevelsk Town (46°43'04"N 141°57'34"E), 30 m alt., S-69-12-09, leg. Bakalin V.A. 17.1X.2009 (VBGI%,
46°43'04"N 141°57'34"E), 30 m alt., S-69-13-09, leg. Bakalin V.A. 17.IX.2009 (VBGI), Vaida Mt. (49°52'21"N 143°28'38"E), 950 m alt.,
-32-10-00, leg. Bakalin V.A. 20.VIIL.2006 (VBGI), Yuzhno-Sakhalinst City area (46°58'14"N 142°47'27"E), 150 m alt., S-84-1-15, leg,
Bakalin V.A. 23.1X.2015 (VBGI).

Porella oblongifolia S Hatt.
JAPAN. AICHI PREFE, Minamishitara-gun, 300 m alt., 30653, leg. Takaki N. 12.1X.1963 (VBGI), SAITTAMA PREE, Chichibu Mts., 500 m
alt, s.n., leg. Inoue H. 23.1V.1974 (VBGI), SHIGA PREE, Kanzaki-gun, 13552, leg, Takaki N. 5.V.1952 (VBGI), TOKYO PREE, Nishitama,
Mt. Mitake (holotype of Porella oblongifolia), 9209, leg. Hattori S. %lil.\].194l (TNS-174590). REPUBLIC OF KOREA. JEOLLABUK
PROV,, Deokgyu Mts. (35°49'53"N 127°42'41"E), 724 m alt., Kor-14-22-08, leg. Bakalin V.A. 27.V1.2008 (VBGI). RUSSIA. PRIMORSKY
TERR., Anikin Stream (43°41'06"N 132°28'11"E), 235 m alt., P-61-23-08, leg. Bakalin V.A. 14.X.2008 (VBGI), (43°41'23"N 132°29'47"E),
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240 m alt., P-62-3-08, leg. Bakalin V.A. 14.X.2008 (VBGI), Elomovsky Stream (43°14'45"N 133°43'05"E), 570 m alt., P-34-11-14, P-34-29-
14, leg. Bakalin V.A. O.%X.2014 (VBGI), S43°14'45"N 133°43'02"E), 500 m alt., P-68-13-06, leg. Bakalin V.A. 6.X.2006 (VBGI), Lazovsky
Pass a3°29'36"N 133°34'48"E), 850 m alt., P-67-23-006, leg. Bakalin V.A. 5.X.2006 (VBGI), Muravyova-Amurskogo Peninsula, s.n., leg.
Voroshilov V.N. 4.VIIT1.1952 (VBGI), Ussuriysky State Nature Reserve (43°41'23"N 132°29'47"E), 240 m alt., P-62-17-08, leg, Bakalin V.A.

14.X.2008 (VBGI), Yastrebovka Mt, s.n., leg. Gambaryan S.K. 25.1X.1981 (VBGI).

Porella obtusata vat. macroloba (Steph.) S. Hatt. & M.X. Zhan
RUSSIA. AMUR PROV,, “Sergeevsky Utyos” Nature Monument % 0°41'27.2"N 127°20'17.1"E), 146 m alt., Am-63-5-18, leg, Krestov PV.
22.IX.2018 (VBGI), Am-63-14-18 leg. Bakalin V.A. 22.1X.2018 (VBGI).

Porella 1%Ilalyf)bgllla (L1) Pfeiff.
CHINA. INNER MONGOLIA PROV.,, Huang Gang Liang National Park (43°31'15"N 117°31'12"E), 1690 m alt., China-31-8-10, leg.
Bakalin V.A. 4.VII1.2010 (VBGI), Saihanwula State Nature l%eserve (44°11'44"N 118°43'27"E), 1500 m alt., China-27-2-10, leg, Bakalin
V.A. 2.VII1.2010 (VBGI), Xi Ha Tu Geological Park (43°57'16"N 117°31'11"E), 1760 m alt., China-35-8-10, leg. Bakalin V.A. 6.VII1.2010
(VBGI). GEORGIA. ADJARA, Mtirala (41°40'30"N 41°52'58"E), 400 m alt., G-12-94-13, leg, Bakalin V.A. 12.V.2013 (VBGI), KAKHETI,
TLagodekhi, s.n., leg. Tigishvili K. 24.V1.1978 (VBGI), MTTULETIT, Dushet, s.n., leg. GulmnaEarashvi]j V. 2V.1969 (VBGI), SVANETI,
Mestia, 1550 m alt., s.n., leg. Chikovani N. 2.111.1975 (VBGI). MOLDAVIA. STRASHENSKY DISTRICT, s.n., leg. Shabanova 22.V1.1956
GI). RUSSIA. AMUR PROV,, Tukuringra Range (53°53'23"N 127°23'24"E), 330 m alt., 2016_Br_0056, leg. Dudov S.V. & Kozhin M.V.
2.IX.2016 (VBGI), (53°53'25"N 127°23'46"E), 420 m alt., Br-0555-2013, leg. Dudov S.V. 4.VIIL.2013 (VBGI), (53°53'22"N 127°23'24"E),
345 m alt., Br-12-121, leg. Dudov S.V. 21.VI11.2012 (VBGI), KAMCHATKA TERR., Mednyi Island (54°46'45"N 167°35'00"E), 50 m alt.,
K-53-16-04, leg. Bakalin V.A. 2.VIL.2004 (KPABG106965, duplicate in VBGI), (54°46'45"N 167°35'00"E), 50 m alt., K-53-18-04, leg.
Bakalin V.A. 2.%711.2004 KPABG106697), Anyui River 49°22%6"N 137°43'11"E), 200 m alt., Kh-72-3-09, leg. Bakalin V.A. 21.1X.200
(VBGI), Komsomol’sky State Nature Reserve, s.n., leg. Cherdantseva V.Ya. 27.V1.1985 (VBGI), PRIMORSKY TERR., Dalnegorsk Town
(44°34'50"N 135°32'58"E), 470 m alt., P-37-7-16, leg. Bakalin V.A. 26.VII1.2016 (VBGI), (44°35'12"N 135°33'24"E), 505 m alt., P-63-
11-11, P-63-12-11, leg. Bakalin V.A. 15I1X.2011 (VBGI), (44°37'02"N 135°39'22"E), 300 m alt., P-64-2-11, leg. Bakalin V.A. 16.1X.2011
GI), Gorbusha g%:ttl., s.n., leg. Gambaryan SK. 13.VIL1976 (VBGI), Lazovsky State Nature Reserve, s.n., leg. Gambaryan SK.
X.1986 (VBGI), Lozovyi (Chandolaz) Range (43°01'43"N 133°01'24"E), 300 m alt., P-69-2-00, leg. Bakalin V.A. 7.X.2006 (VBGI),
(42°59'48"N 133°00'11"E), 470 m alt., P-75-11-05, leg. Bakalin V.A. 18.X.2005 (VBGI), 300 m alt., s.n., leg. Bardunov L.V. 12.I1X.1974
(VBGI), Margaritovka River (43°37'06"N 134°22'26"E), 645 m alt., P-81-24-07, leg. Bakalin V.A. 20.1X.2007 2%VBGI), Milogradovka River,
H-1955, leg. %}ambaryan SK. 27.VIL.1980 (VBGI), Ol’ginsky District (43°46'51"N 134°49'39"E), 130 m alt., P-8-1-14, leg. Bakalin V.A.
1.VIL.2014 (VBGI), Pozharsky District, s.n., leg. Gambaryan g.K. 26.V1.1993 (VBGI), s.n., leg. Gambaryan S.K. 26.V1.1993 GI), Sestra
Mt., 213164, leg. Melick H. van 7.I1X.2010 (VéGI), Sikhote-Alinsky State Nature Reserve, s.n., leg. Gambaryan SK. 11.VI1.1994 (VBGI),
Sinyaya Mt. (44°50'52"N 131°42'39"E), 610 m alt., P-2-16-11, leg. Bakalin V.A. 3.1V.2011 (VBC%), VerkhneUssuriysky Scientific Station
(44°02'00"N "134°13'00"E), 800 m alt., s.n., leg. Cherdantseva V.gYa. 14.VIIL.2007 (VBGI), (43°41'00"N 134°08'00"E), 720 m alt., s.n.,
leg. Cherdantseva V.Ya. 19.VIIL.2007 (VBGI), REP. OF ALTAI, Teletskoye Lake, s.n., leg. Ignatov M.S. 24.VI1.1991 GI), REP. OF
CRIMEA, Bakhchisaraisky District, s.n., leg. Belyanina N. et al. 23.V.1986 (VBGI), REPR. (%F %AGESTAN, Tsudakhar Settl. (42°20'01"N
47°10'01"E), 1225 m alt,, }{20—1-1 1, leg. Konstantinova N.A. 6.IV.2011 (VBGI), REP. OF KARELIA, Segozero Lake, s.n., leg. Savicz L.I.
3.VIIL.1921 GI), STAVROPOLSKY TERR., Kislovodsk City (43°53'59"N 42°45'28"E), 1160 m alt., s.n., leg. Dulin M.V. 17.X11.2015
GI). SWITZE D. CANTON OF VALAIS, Follateres (46°0726"N 7°04'36"E), 500 m alt., Switzetland-49-7-13, leg. Bakalin
V.A. 281X.2013 (VBGI). U.S.A. CALIFORNIA, Lake Co., s.n., leg. Shevock J.R. 3.VIL.1997 (MO5362027).

Porella Knulom (Ste%%éS.Hatt.
JAPAN. NIIGATA %, Sado Island, s.n., leg. Homma K. 05.1.1980 (NICH-235052), TOKYO PREF, Takao (holotype of Madotheca
spinulosa Steph.), 42, leg. Sakurai 4.IV.1909 (G00048036,/21884, G). RUSSIA. PRIMORSKY TERR., Elomovsky Stream (43°14'45"N
33°43'02"E), 500 m alt., P-68-37-00, leg. Bakalin V.A. 6.X.2006 (VBGI).

Porella ulophylla (Steph.) S.Hatt.
JAPAN. FUKUOKA PREE, Hiko-san (33°27'33"N 130°53'48"E), 570 m alt., J-4-11-14, leg, Bakalin V.A. 14.111.2014 (VBGIQ%S(’ZS'ZO"N
130°54'07"E), 800 m alt., J-7-15-14, leg, Bakalin V.A. 17.111.2014 (VBGI), ISHIKAWA PR%EE, Suzu-jinjya, 27413, leg. Takaki N. 5.X.1960
(VBGI), IWATE PREE, Chateau de Morioka (isotype of Madotheca ulophylla Steph.), 15034, leg. Faurie U. X1.1894 (KYO), OITA PREE,
Yufuin“cho, 500 m alt., s.n,, leg, Osada T. 24.111.1981 (VBGI), TOTTORI PREF, Urshibara (35°28'55"N 133°56'09"E), 42 m alt., ]-3-2-13,
leg. Bakalin V.A. 11.111.2013 (%7BGI . REPUBLIC OF KOREA. JEONNAM PROV. (34°43'17"N 126°51'45"E), 150 m alt., Kor-22-13-
09, leg. Bakalin V.A. 20.VI.2009 GI), GYEONGSANGNAM PROV,, Oknyeobong Mt. (34°50'58"N 128°41'20"E), 540 m alt., Kor-
44-12-14, leg. Bakalin V.A. 7.X11.2014 gVBGI), (34°51'38"N 128°32'25"E), 360 m alt., Kor-43-3-14, leg. Bakalin V.A. 6.X11.2014 (VBGI),
JEONNAM PROV,, Kumsan Mt. (34°45'08"N 127°58'57"E), 636 m alt., Kor-22-16-11, leg, Bakalin %A 21.V.2011 (VBGI), Oinarodo
Island (34°26'09"N 127°30'21"E), 413 m alt., Kor-18-28-11, leg. Bakalin V.A. 20.V.2011 {\f%GI), GYEONGNAM PROV,, (35°19'45"N
127°42'51"E), 1700 m alt., Kor-26-9-15, leg. Bakalin V.A. 6.V2015 (VBGI). RUSSIA. AMUR PROV,, Khingansky Reserve (49°01'N
130°27'E), s.n., leg. Gambaryan SK. 16.VIL.1991 Q’VBGI , Tukuringra Range (54°03'44"N 127°21'23"E), 465 m alt., 2014_Br_0191, leg.
Dudov S.V. 15.VI§I.2014 (\/gGIQ, (54°15'45"N 126°50'53"E), 340 m alt., Br—%Z— 15, leg. Dudov S.V. 26.VIL1.2012 (VBGI), KHABAROVS
TERR., Badzhal’sky Range (50°15'43"N 134°41'48"E), 600 m alt., Kh-16-8-16, leg. Fedosov V.E. 2.VII1.2016 (VBGI), PRIMORSKY
TERR., Anuchinsky District (43°51'55"N 132°55'33"E), 280 m alt., BB5/6-14, leg. Borovichev E.A. & Bakalin V.A. 9.X1.2014 (VBGI),
Baranovskogo Miocene Volcano (43°39'07"N 131°55'10"E), 50 m alt., s.n., leg. Gorobets K.V. 12.VII1.2009 (VBGI), Bol’shoi Pelis Island,
s.n., leg. Bakalin V.A. 20.VIIT.1995 (VBGI), Khankaisky District (44°44'01"N 131°25'38"E), 461 m alt., P-3-4-11, P-3-8-11, leg. Bakalin
V.A. 41V.2011 (VBGI), Litovka (Falaza) Mt. (43°08'07"N 132°47'56"E), 400 m alt., P-20-15-12, leg. Bakalin V.A. 27.V1.2012 (VBGI),
(43°07'08"N 132°45'45"E), 400 m alt., P-40-2-12, leg, Bakalin V.A. 18.1X.2012 (\/'BGI), Luk’yanovka Settl,, s.n., leg. Bakalin V.A. 24.X.2004
KPABG106968, duplicate in VBGI), Margaritovka River (43°37'06"N 134°22'26"E), 645 m alt., P-81-15-07, leg. Bakalin V.A. 20.IX.2007
BGI), Muravyova-Amurskogo Peninsula (43°12'33"N 131°59'49"E), 64 m alt., P-11-8-12, leg. Bakalin V.A. 9.V1.2012 (VBGI), (43°45'N
32°03'E), 40 m alt., s.n., leg. Bakalin V.A. 11.X.2003 (VBGI), Ol'ga Bay (43°44'38"N 135°12'24"E), 25 m alt., P-84-18-07, leg, Bakalin
V.A. 22.IX.2007 (VBGI), Pozharsky District, s.n., leg. Gambaryan S.gk. 26.V1.1993 (VBGI), Razdol’'naya River (43°39'18"N 131°55'11"E),
20 m alt., Prim-18-2-16, leg. Klimova K.G. & Bakalin V.A. 16.X.2016 (VBGI), Stenina Island, s.n., leg. Bakalin V.A. 7.V1.1996 (VBGI),
Vladivostok City, s.n., leg. I%gakalin V.A. 11.X.2003 (KPABG105683, duplicate in VBGI), s.n., leg, Bakalin V.A. 11.X.2003 (KPABG105679,
duplicate in VBGI).

Porella vernicosa 1indb.
JAPAN. AICHI PREF, Kitashitara-gun, 10750, leg. Takaki N. 2.I1X.1951 (VBGI), FUKUOKA PREE, Hiko-san (33°28'20"N 130°54'07"E),
800 m alt., J-7-14-14, leg. Bakalin V.A. 17.111.2014 (VBGI), Tagama-gun (33°28'49"N 130°56'04"E), 1000 m alft{.,PJ—6—1—l4, leg. Bakalin V.A.
16.111.2014 (VBGI), ISHIKAWA PREF, Suzu-shi, 170malt.,2%350, eg. TakakiN. 5.X.1960 (VBGI), KOCHI PREE, Tosa-gun (33°47'28"N
133°27'40"E), 360 m alt., J-6-13-15, leg, Bakalin V.A. 24.111.2015 GI), NAGANO PREE, Shimoina-gun (35°34'07"N 138°07'05"E),
1450 m alt., 35591, leg. Yamaguchi T. 11.VII1.2015 (VBGI), SHIZUOKA PREE, Tagata-gun (34°50'02"N 138°55'56"E), 700 m alt., s.n., leg.
Higuchi M. 19.111.2001 (VBGI). REPUBLIC OF KOREA. JEONNAM PROV. (34°43'17"N 126°51'45"E), 150 m alt., Kor-22-8-09, leg.
Bakalin V.A. 20.V1.2009 (VBGI), GANGWON PROV. (37°35'12"N 128°53'52"E), 1055 m alt., Kor-16-8-15, leg, Bakalin V.A. 25.1V.201
(VBGI), 37°22'37"N 128°37'38"E), 400 m alt., Kor-21-7-15, leg, Bakalin V.A. 26.1V.2015 (VBGI), JEONNAM PROV,, Duryunbong Mt.
(34°2721"N 126°37"26"E), 250 m alt., Kot-15-01-11, leg, Bakalin V.A. 18.V.2011 (VBGI), Oinarodo Island (34°26'09"N 127°30'21"E), 413
m alt., Kor-18-15-11, leg, Bakalin V.A. 20.V.2011 (VBGI), GYEONGNAM PROV. (35°21'57"N 127°34'45" ), 580 m alt., Kor-14-15-09,
leg. Bakalin V.A. 19.V1.2009 GI). RUSSIA. KHABAROVSK TERR., Anyui River 649022'36"N 137°43'11"E), 200 m alt., Kh-72-4-09,
leg. Bakalin V.A. 21.I1X.2009 GI), Badzhal’sky Range (50°15'43"N 134°41'48"E), 600 m alt., Kh-16-10-16, leg. Bakalin V.A. 2.VIIT.2016
GI), (50°15'06"N 134°40'26"E), 585 m alt., Kh-31-14-16, leg. Bakalin V.A. 14.VII1.2016 (VBGI), (50°16'52"N 134°42'45"E), 570 m alt.,
Kh-31-14-16, leg. Bakalin V.A. 30.VIL.2016 (VBGI), Korfovskoe Settl., s.n., leg. Fedchenko B.A. 1.1X.1909 (VBGI), Tardoki-Yani Range
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(48°49'43"N 138°05'44"E), 620 m alt., Kh-45-43-13, leg. Bakalin V.A. 28.VIIL.2013 (VBGI), PRIMORSKY TERR., Anuchinsky District
43°43'59"N 132°58'04"E), 280 m alt., P-4-7-10, leg. Bakalin V.A. 3.V1.2010 (VBGI), Askol’d Island, s.n., leg. Gambaryan S.K. 16.VIIL.1995
GI), Avvakumovka River (43°51'42"N l34°5§'35"E), 160 m alt., P-85-5-07, leg. Bakalin V.A. 22.1X.2007 (VBGI), Barabash-Levada
ettl. (44°44'01"N 131°25'38"E), 460 m alt., P-3-14-11, leg. Bakalin V.A. 4.1V.2011 GI), Baranovskogo Miocene Volcano (43°39'01"N
131°55'02"E), 100 m alt., P-1-5-10, leg. Bakalin V.A. 18.V.2010 GI), (43°39'07"N 131°55'10"E), 50 m alt., s.n., leg‘ Gorobets K.V.
12.VIIL.2009 (VBGI), Bol’shoi Pelis Is%md, s.n., leg. Gambaryan SK. 27.VI.1996 (VBGI), Dalnegorsk Town (44°25'12"N 135°24'21"E),
430 m alt., P-39-11-16, leg, Bakalin V.A. 27.VII1.2016 GI), Elomovsky Stream (43°14'45"N 133°43'05"E), 570 m alt., P-34-4-14, leg
Bakalin V.A. 10.1X.2014 GI), (43°14'45"N 133°43'02"E), 500 m alt., P-68-25-006, leg. Bakalin V.A. 6.X.2006 GI), Kavalerovo Settl.
(44°14'58"N 135°03'19"E), 320 m alt., P-68-9-11, leg. Bakalin V.A. 17.IX.2011 (VBGI), Kedrovaya River (43°07'04"N 131°28'23"E), 130
m alt., P-1-8-07, leg, Bakalin V.A. 16.V.2007 (VBGI), f3°07'04”N 131°28'23"E), 290 m alt., P-2-43-07, leg. Bakalin V.A. 17.V.2007 (VBGI),
s.n., leg. Vasilieva %.N. 12.X.1964 (VBGI%, Kravtsovka Village (43°22'06"N 131°38'18"E), 120 m alt., Prim-19-10-16, leg. Klimova K.G.
& Bakalin V.A. 16.X.2016 (VBGI), S43°2 '43"N 131°38'31"E), 70 m alt., P-46-10-10, leg, Bakalin V.A. 20.IX.2010 (VBGI%, Lazovsky Pass
(43°31'03"N 133°37'10"E), 550 m alt., P-41-23-12, leg. Bakalin V.A. 19.1X.2012 GI), (432°29'36"N 133°34'48"E), 850 m alt., P-67-19-
06, leg, Bakalin V.A. 5.X.2006 (VBGI), Litovka @daza Mt. (43°07'08"N 132°45'45"E), 400 m alt., P-40-23-12, leg. Bakalin V.A. 18.1X.2012
WBéI), Lozovyi (Chandolaz) Range 843"01'43 'N 133°01'24"E), 300 m alt., P-69-18-06, leg. Bakalin V.A. 7.X.2006 (VBGI), (42°58'08"N
133°02'41"E), 150 m alt., P—76—14—§5, eg. Bakalin V.A. 19.X.2005 (VBGI), Luk’yanovka Settl. (43°08'50"N 132°42'05"E), 140 m alt., 142-
6-04, leg. Bakalin V.A. 24.X.2004 (KPABG106974, duplicate in VBGI), Margatitovka River (43°37'06"N 134°22'26"E), 645 m alt., P-81-
26-07, leg. Bakalin V.A. 20.1X.2007 (VBGI), Muravyova-Amurskogo Peninsula (43°14'04"N 132°04'41"E), 70 m alt., P-4-5-08, leg. Bakalin
V.A. 14.V1.2008 (VBGI), s.n., leg. Gambaryan SK. 8.V.1977 (VBéI), Olkhovaya Mt. (43°20'50"N 133°39'22"E), 1500 m alt., P-65-8a-00,
leg. Bakalin V.A. 3.X.2006 (VBGI), (43°20'50"N 133°39'22"E), 900 m alt., P-66-22-06, leg. Bakalin V.A. 4.X.2006 GI), Povorotnaya Pad’
(4%°21'34"N 133°30'59"E), 340 m alt., P-71-1-11, leg. Bakalin V.A. 22.1X.2011 (VBGI), Razdol’naya River (43°38'59"N 131°55'09"E), 35
m alt., Prim-17-2-16, leg. Klimova K.G. & Bakalin V.A. 16.X.2016 (VBGI), Rikorda Island, s.n., leg. Gambaryan S.K. 3.VIIL.1995 (VBGI),
Sestra Mt. (42°49'39"N 132°59'38"E), 300 m alt., P-47-23-08, leg. Bakalin V.A. 14.VIIL.2008 (VBGI), (42°49'39"N 132°59'38"E), 300 m alt.,
P-47-24-08, leg. Bakalin V.A. 14.VII1.2008 (VBGI), (42°49'39"N 132°59'38"E), 300 m alt., P-70-7-11, leg, Bakalin V.A. 21.1X.2011 (VBGI),
Sikhote-Alinsky State Nature Reserve, s.n., leg. Doronina Yu.A. 14.VIIL1976 (VBGI), s.n., leg. Shemetova N.S. 16.VIL.1961 (VBGI),
s.n., leg. Doronina Yu.A. 13.VIIL.1976 GI), s.n., leg. Shemetova N.S. 30.IX.1956 (VBGI), s.n,, leg. Flyagina I.A. 15.VL.1979 (VBGI),
s.n., leg. Shemetova N.S. 21.VL.1960 (VBGI), Sinyaya Mt. (44°50'52"N 131°42'39"E), 610 m alt., P—%—18-1 , le%r. Bakalin V.A. 3.1V.2011
(VBGT, (44°50000"N 131°41'30"E), 400 m alt., P-33.8-16, leg, Bakalin V.A. 23.VIIL3016 (VBGI), (44°51447N 1314230 E), 720 m alt,
P-33-8-10, leg. Bakalin V.A. 24.VII1.2016 (VBGI), Sinegornava Pad’ §43°O4'02"N 133°36'37"E), 230 m alt., P-73-21-11, P-73-26-11, leg.
Bakalin V.A. 22.1X.2011 (VBGI), Snezhnaya Mt. (43°40'58"N 134°23'44"E), 860 m alt., P-71-8-07, leg, Bakalin V.A. 16.1X.2007 (VBGI),
(43°43'33"N 134°27'23"E), 780 m alt., P-77-9-07, leg, Bakalin V.A. 18.1X.2007 GI), (43°38'05"N 134°20'54"E), 720 m alt., P-79-1-07,
leg. Bakalin V.A. 19.IX.2007 (VBGI), Solnechnaya Pad’ (43°23'45"N 134°11'59"E), 360 m alt., P-43-14-12, leg, Bakalin V.A. 20.IX.2012
GI), Stenina Island, s.n., leg. Gambaryan S.K. 07.V1.1996 GI), Ussutiysky State Nature Reserve (43°36'29"N 132°15'00"E), 130 m

alt,, P-1°10-08, leg Bakalin Y.A- 28.V.2008 (VBGI), (43°3629"N 132°1500"E), 130 m alt,, P-1-12.08, leg. Bakalin V.A. 28.V2008 (VBGD),
(43°40'39"N 132°29'06"E), 200 m alt., P-60-6-08, leg. Bakalin V.A. 14.X.2008 (VBGI), (43°41'06"N 132°28'11"E), 235 m alt., P-61-24-08,
leg. Bakalin V.A. 14.X.2008 (VBGI), (43°41'23"N 132°29'47"E), 240 m alt., P-62-19-08, leg. Bakalin V.A. 14.X.2008 (VBGI), (43°38'30"N
1?2033'16"]—7‘), 330 m alt., P-63-12-08, leg. Bakalin V.A. 15.X.2008 (VBGI), (43°41'33"N 13g2°33'52"E), 230 m alt., P-68-22-08, leg. Bakalin
VA 16.X2008 (VBG), s, leg, Gatnbsryan S.J. 25.1X.1086 (VBGI), 5.6, leg, Komarov VL. 17.VIT11930 (VBGI), Verkhne-Ussutiysky
Sdlfnltiﬁc [S;a;ion, 561., leg. Gambaryan S.K. 20.IX.1979 GI), Vladivostok City (43°12'33"N 131°59'49"E), 60 m alt., P-11-1-12, leg,
Bakalin V.A. 9.V1.2012

Gambaryan SK. 25.1X.1981 (VBGI)

GI), (43°45'00"N 132°03'00"E), 40 m alt., s.n., leg. Bakalin V.A. 11.X.2003 (VBGI), Yastrebovka Mt., s.n., leg.
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