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the studied northernmost part of this range; rather,
it has quite dry watersheds (Figs. 2E, 2F). The first
record of Mylia anomala for Sikhote-Alin Mts. was
made in boggy moss-dwarf shrub tundra (Fig. 3B).

Lichen communities on rock fields in upper
parts of mountain slopes and watersheds (Figs. 1B,
1E, 2E, 2F), with dominance of fruticose, foliose,
and crustose lichens (Vasilyev, 2006a; Pimenova,
2016), are distributed through all collecting areas
including Bikin River valley (characterized by low
elevations), where vast rock fields on valley sides
are not related to the mountain tundra. This is an
intrazonal kind of habitat, and some taxa look a -
liated with it rather than with any altitudinal ve-
getation belt. For instance, several species growing
on rock fields and distributed generally in the tun-
dra and crooked forest belts (above 1350 ma. s. I.)
as Scapania sphaerifera, Sphenolobus saxicola, Lo-
phoziopsis excisa, also commonly occur in the cre-
vices of rock fields situated within the true forest
belt at elevations between 400 and 500 m a. s. I. in
the middle Sikhote-Alin. We observed the same
regularity in the rock fields distributed within the
forest belt at elevations 1400—1450 m a. s. I. in the
southern Sikhote-Alin (Klimova, unpublished).
However, in common sense, arctic-montane and
arctic-boreal taxa are concentrated in the moun-
tain tundra belt in the Sikhote-Alin Mts.

The crooked forest belt, or subalpine belt in
a broad sense (dominating mostly by Pinus pumila,
but also includes Betula lanata (Regel) V. N. Vas-
sil. and Alnus fruticosa Rupr. crooked forests, and
thickets of subalpine shrubs), is typical plant for-
mation for upper parts of the mountain slopes in
the Sikhote-Alin (Figs. 1E, 1F, 2C, 2D, 2E, 3C).
It is well represented in all collecting areas, ex-
cluding the Bikin River valley (collecting area D),
where specimens were collected in valley commu-
nities not higher than 506 m a. s. . The lower ex-
tremes and the length of the belt vary greatly de-
pending on the site. The lower limit of the Pinus
pumila belt varies from 1000 to 1300 m a. s. |. on
the ridge in the headwaters of Srednyaya Amgu

River (Vasilyev, Kolesnikov, 1974). Within the
middle Sikhote-Alin, we observed its lower limit
at 1300 m a. s. I. Vysokaya Mt. has a narrow, but
very well-defined “band” of P. pumila thickets be-
tween 1500 and 1600 m a. s. I. (Krestov, 2000).
Although, according to our observations, in some
parts of the western and northern slopes, the con-
tinuous thickets of P. pumila extend downward to
1430 m a. s. I. In the Sikhote-Alin Biosphere Re-
serve, the P. pumila belt is stretched from 1200 to
1300—1500 m a. s. I. (Kolesnikov, 1938). We ob-
served the same in the Glukhomanka Mt. area. The
altitudinal diapason of the P. pumila belt and can-
opy density strongly depends on exposition and
steepness of slopes (Vasilyev, 2006b). According
to our observations, on narrow watersheds of the
ranges between 1400 and 1500 m a. s. |. P. pumila
often forms hardly passable thickets ca. 2 meters
high, intermingled with spots of tundra communi-
ties and small rock fields (Glukhomanka Mt., ridge
in the headwaters of Srednyaya Amgu River).
The floristic composition of P. pumila belt is spe-
cies-poor (Krestov, 2000). It seems to be even
more true for liverworts than for vascular plants.
At the same time, Cephaloziella arctogena, Lo-
phoziopsis longidens, and Neoorthocaulis attenuatus
occur on living and decaying P. pumila trunks. For
Neoorthocaulis attenuatus it is the most common
habitat in the middle Sikhote-Alin, according to
our observations.

Pinus pumila thickets border Betula lanata and
Alnus fruticosa crooked forests (Krestov, 2000),
thickets of subalpine shrubs (Weigela middendorf-
fiana C. Koch, Rhododendron aureum Georgi),
and alpine tall grass meadows, those beginning at
about 1000 m a. s. I. and above. All mentioned com-
munities can deeply penetrate each other using
mesorelief and watercourses. Krestov (2000)
conditionally considers them as an entire subal-
pine meadow-shrub-forest floristic complex (belt)
(Figs. 1F, 2C). Kolesnikov (1969) regarded Be-
tula lanata communities, subalpine tall grass mead-
ows, and Pinus pumila thickets as a single belt. The

Fig. 1. Collecting area A (Sikhote-Alin Biosphere Reserve): A — the top of Glukhomanka Mt. (1570—1590 m a. s. I.),
dwarf shrub-lichen tundra intermingled with Pinus pumila thickets; B — the foot of the Glukhomanka Mt. top, P. pumila
thickets with rock fields and spots of dwarf shrub-lichen tundra (1560 m a. s. I.); C, D — pure mats of Solenostoma
rossicum on bare clayish soil of cryogenic origin in dwarf shrub-lichen tundra (1536 m a. s. I.); E — dark coniferous forest
with Betula lanata admixture at the border with Pinus pumila thickets (1520—1530 m a. s. I.), the white arrow points
to the N-facing rock field slope of the second top of Glukhomanka Mt. — collecting place of Tetralophozia setiformis
(1531 ma. s. 1.); F — crooked forest belt on a spur of Glukhomanka Mt.: dense Pinus pumila thickets cover watersheds,
turning below into subalpine meadows and Betula lanata forest; G — Abrek area, sea coastal slopes covered with
Quercus mongolica forests and xeric coastal vegetation, rocks in the forest in upper part of the slope — habitat of Riccia
sorocarpa and Targionia hypophylla; H — coastal cli s with crevices, the white arrow points to the habitat of Cephaloziella
divaricata, Frullania parvistipula, Lophocolea minor, Reboulia hemisphaerica and Scapania mucronata
(Photos by K. G. Klimova, A—F: August 2017, G, H: September, 2017).
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Fig. 2. Collecting area B (Srednaya Amgu River valley, Tuman Mt.): A, B — Pinus koraiensis-Picea forests with
admixture of Abies and broadleaved trees (Populus maximowiczii, Ulmus laciniata, Acer mono, Tilia amurensis, etc.)
in river canyon (480—490 m a. s. |. at the canyon bottom); C, D — crooked forest belt formed by dense Pinus pumila
thickets on watersheds and Betula lanata forests in valleys of temporary watercourses and lower parts of the slopes,
white arrow points to collection place of Anastrophyllum assimile (1392 ma. s. I.); E — rock fields with P. pumila thickets
on watersheds (1460 m a. s. |.); F — dwarf shrub-lichen stony tundra on a watershed in the foreground, Kurortnaya Mt.
(1581 ma. s. I.) covered with rock fields in the background (Photos by K. G. Klimova, August 2017).
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Gambaryan S. K. collected liverworts during the
preparation of her account on the Sikhote-Aline
Reserve liverwort flora (Gambaryan, 2000, 2001).
Thus, in our research, we paid more attention to
vegetation belts that were largely undercollected
in her works (these are all belts upper, especially
the mountain tundra belt and dark coniferous fo-
rest belt). In Pinus koraiensis—broadleaved deci-
duous forests, liverworts were collected in the
Bikin River valley (collecting area D). According
to our observations, Pinus koraiensis—broadleaved
forests house the highest taxonomical diversity of
Porella L. and Frullania; besides, Odontoschisma
denudatum (predominantly epixylous taxon in
East Asia) does not occur higher than these ve-
getation types.

Pinus koraiensis-Picea forests with admixture
of Abies and broadleaved trees as Populus maximo-
wiczii, Ulmus laciniata, Acer mono, Tilia amurensis,
etc., are an intermediate link between spruce-fir
and Pinus koraiensis—broadleaved forests (At-
las lesov.., 2005; Vasilyev, 2006d; Pimenova,
2016), but may be considered as part of the Pi-
nus koraiensis—broadleaved forest belt. Due to the
temperature inversion, these forests occur from
320 ma.s. I. (Vasilyev, 2006d) to 500—700 ma.ss. I.
(Pimenova, 2016). These peculiar mixed forests
are distributed in the upper reaches of Srednyaya
Amgu River (collecting area B) (Figs. 2A, 2B). In
such a kind of dark coniferous forest (Picea ajan-
ensis, Abies nephrolepis, and Pinus koraiensis with
Betula L. and Acer L. admixture), Apotreubia nana
was collected by the first author — a rare species
with highly disjunctive distribution (Bakalin, Vil-
net, 2017). Summarizing, mixed forest type in the
present account includes all types of forests con-
sisting of coniferous and broadleaved trees with
invariable (at least as admixture) participation of
Pinus koraiensis.

A wide band of coastal Quercus L. forests
dominated by Quercus mongolica situated at 0 to
300 m a. s. I. and stretches along the coast of
the Sea of Japan (Krestov, 2000; Pimenova, 2016).

They cover all Abrek area (the Sikhote-Alin Bio-
sphere Reserve area, collecting area A) (Fig. 1G).
Several predominantly xerophytic taxa such as Ric-
cia sorocarpa, Targionia hypophylla, and Frullania
parvistipula, were collected there (Figs. 1G, 1H).

In the river valleys, where a few species were
collected, there are intrazonal forest commu-
nities of Salix spp., Chosenia arbutifolia (Pall.)
A. K. Skvortsov, Populus suaveolens Fisch. s. I. in
combination with broadleaved, Pinus koraiensis—
broadleaved and spruce-fir forests (Krestov, 2000).

Material and Methods

The present account is based on collections
made by the first author in August—Septem-
ber 2017 and collection made together with Ms.
Y. D. Maltseva in June 2021. In total, 855 speci-
mens were collected. Besides, Dr. K. A. Korznikov
has collected liverworts at our request in the
Bikin River valley in June and July of 2019 and
passed them into our disposal. As a result, we re-
ceived from him 74 specimens, 64 of which con-
tained liverworts. Also from the same area in 2019,
we received four liverwort specimens from Dr.
M. N. Koldaeva. The detailed information on col-
lecting localities is placed in the List of collecting
localities: all collecting localities a grouped by four
collecting areas (A, B, C, D). Fig. 4 shows the in-
dicated liverwort collecting areas in the middle Si-
khote-Alin. Figs. 1—3 show some landscapes where
liverworts were collected.

The specimens were collected using the route
method. The collections were identified using
the material and technical base of the Botanical
Garden-Institute FEB RAS (upright microscope
Olympus CX—31, stereo microscopes Zeiss Stemi
2000 and Olympus CZX-16). All collected mate-
rials are kept in the VBGI Herbarium.

For the species listed in the Discussion section,
floristic elements and area types were defined fol-
lowing Bakalin (2009) with some additions and
updates.

Fig. 3. Collecting area C (VVysokaya Mt., Ozyornoe Plateau): A — dwarf shrub-lichen stony tundra on the plateau-like top
of Vysokaya Mt. (1740 m a. s. I.); B — small areas of boggy moss-dwarf shrub tundra dominated by the representatives
of the genus Sphagnum L. on the N-facing slope of VVysokaya Mt. (1622 m a. s. I.), white arrow points to collection place
of Mylia anomala; C — N-facing cli s in Betula lanata crooked forest on a spur of Ozyornoe Plateau — collecting place of
Frullania subarctica, Herbertus arcticus and Scapania gymnostomophila, as well as Lejeunea japonica and Cheilolejeunea
obtusifolia (1364 m a. s. |.); D — swampy areas in dark coniferous forests on Ozyornoe Plateau (ca. 1500 ma. s. I.);

E — various types of bog communities surrounded by dark coniferous forests on Ozyornoe Plateau (ca. 1500 m a. s. l.);
F — Sphagnum hummocky bog with Andromeda polifolia L., Oxycoccus sp., Drosera rotundifolia L. — collecting place of
Calypogeia sphagnicola, Cladopodiella fluitans, Fuscocephaloziopsis loitlesbergeri, Mylia anomala, Scapania paludicola,
Schljakovia kunzeana (ca. 1500 m a. s. I.); G — lichen-moss-dwarf shrub tundra on elevated meso-relief element
surrounded with di erent types of bogs; H — clayish soil of cryogenic origin in lichen-moss-dwarf shrub tundra (G) —
collecting place of Solenostoma rossicum (Photos by K. G. Klimova, June 2021).
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Fig. 4. The map indicates the collecting areas of liverworts
in the middle Sikhote-Alin.
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Collecting localities

A. Sikhote-Alin Biosphere Reserve, Glukhomanka
Mt., Spornyi Stream valley, Abrek Mt. area. Al. Spornyi
Stream valley, NE-E-facing rocks near stream in conife-
rous forest with deciduous trees admixture, 45°09'30.6"N
135°53'41.4"E, 637 m a. s. I, 15, 21 VIII 2017, Klimo-
va Prim-72. A2. ibid., moist NW-facing rocks in conife-
rous forest with deciduous trees admixture, 45°09'51.2"N
135°53'54.4"E, 671 m a. s. I, 15 VII1 2017, Klimova Prim-
73. A3. Glukhomanka Mt., coniferous forest with Betula
and Acer admixture on SE-E-facing slope, 45°10'17.5”"N
135°50'34.6"E, 977 m a. s. I, 16 VII1 2017, Klimova Prim-
74. A4. ibid., Betula lanata forest on N-NW-facing slope;
Pinus pumila thickets at the edge of Betula lanata forest,
the ridge of the mountain, 45°10'33.7"N 135°49'44.4"E,
1375 ma. s. I, 17 VIII 2017, Klimova Prim-75. A5. ibid.,
dwarf shrub-lichen tundra with clumps of Pinus pumila,
the ridge of the mountain, 45°10'28.4"N 135°48'41.0"E,
1537 ma. s. I, 17 VIII 2017, Klimova Prim-76. A6. ibid.,
dwarf shrub-lichen tundra with clumps of Pinus pumi-
la and small rockfields on slopes, the ridge of the moun-
tain, 45°10'39.2"N 135°48'26.7"E, 1572 m a. s. |., 18 VIII
2017, Klimova Prim-77. A7. ibid. rock field with tundra
spots and clumps of Pinus pumila, the ridge of the moun-
tain, 45°10'41.8"N 135°48'08.0"E, 1553 m a. s. I, 18,
19 VIII 2017, Klimova Prim-78. A8. ibid., coniferous fo-
rest with Betula admixture in a valley between the main
top and the second top of Glukhomanka Mt., 45°10'42.0"N
135°48'04.8"E, 1532 m a. s. I, 19 VII1 2017, Klimova Prim-
79. A9. ibid., Picea-Betula-Acer scattered forest with big
boulders and blocks covered by humus and mosses, in a
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valley between the main top and the second top of Glu-
khomanka Mt., 45°10'37.0”"N 135°48'04.3"E, 1527 m a. s. |,
19 VIII 2017, Klimova Prim-80. A10. Second top of Glu-
khomanka Mt., rock fields on slopes with spots of Pinus
pumila thickets and small spots of dwarf shrub-lichen tun-
dra, 45°10'44.3"N 135°48'00.8"E, 1532 m a. s. I, 19 VIII
2017, Klimova Prim-81. Al11. ibid., NE-facing slope, Betu-
la forest with Rhododendron aureum and Pinus pumila un-
derstory surrounded by P. pumila thickets, 45°10'30.5"N
135°48'46.3"E, 1516 m a. s. I, 19 VIII 2017, Klimova
Prim-82. A12. ibid., source of Spornyi Stream, SE-facing
steep slope, meadow with P. pumila and young Betula trees,
45°10'20.3"N 135°48'58.0"E, 1559 m a. s. I., 20 V111 2017,
Klimova Prim-83. A13. ibid., source of Spornyi Stream,
SE-facing steep slope, Betula forest with Acer and Pinus
pumila, 45°10'06.8”N 135°49'05.7"E, 1299 m a. s. |, 20 VIII
2017, Klimova Prim-84. Al4. Upper course of Spornyi
Stream, cli s along the stream surrounded by Betula-Acer
forest, 45°10'05.4"N 135°49'17.5"E, 1180 m a. s. I., 20 V111
2017, Klimova Prim-85. A15. ibid., rocky outcrops in
Abies forest with Acer, 45°10'08.4"N 135°49'26.4"E, 1119,
20 VI11 2017, Klimova Prim-86. A16. Spornyi Stream val-
ley, streambed in coniferous forest with deciduous trees ad-
mixture, 45°10'14.7"N 135°49'51.4"E, 999 ma. s. ., 20 V111
2017, Klimova Prim-87. A17. ibid., place of confluence with
the first tributary, E-facing slope, coniferous forest with
deciduous trees admixture, 45°10'08.3"N 135°50'55.0"E,
822 ma.s. |, 21 VIII 2017, Klimova Prim-88. A18. ibid.,
swampy depression in coniferous forest with deciduous
trees admixture, 45°10'13.0”"N 135°51'51.2"E, 745 m a.s. |.,
21 VIl 2017, Klimova Prim-89. A19. ibid., little pond
and small stream with sluggishly flowing water in Picea-
Abies with Populus forest, 45°10'08.7"N 135°52'03.2"E,
728 m a. s. |, 21 VIII 2017, Klimova Prim-90. A20.
ibid., confluence of Pravyi Spornyi Stream and Spornyi
Stream, coniferous forest with deciduous trees admixture,
45°09'25.7"N 135°54'09.4"E, 630 m a. s. I., 22 VIII 2017,
Klimova Prim-91. A21. Abrek Mt. area, coastal cli s with
xerophytic coastal vegetation, 45°04'06.7"N 136°43'00.8"E,
27ma.s. 1., 51X 2017, Klimova Prim-112. A22. ibid., coastal
rocks with coastal vegetation, NE-facing side of the rock,
45°03'58.0"N 136°42'34.8"E, 4 ma.s. |, 51X 2017, Klimova
Prim-113. A23. Abrek Mt. area, NE-facing side of coastal
cli , big crevice, 45°03'51.5"N 136°42'21.4"E, 11 ma.s. |,
5 IX 2017, Klimova Prim-114. A24. ibid., S-SE-facing
coastal rocks in scattered Quercus forest, 45°03'53.9”"N
136°42'21.2"E, 86 ma.s. I, 51X 2017, Klimova Prim-115.
B. Srednyaya Amgu River valley, Tuman Mt.,
Kurortnaya Mt. area. B1. S-facing little narrow stream
valley to Srednyaya Amgu River, mixed forest around
rocky streambed and rocks, 45°53'57.0"N 137°19'10.3"E,
467 m a. s. |, 24 VIII 2017, Klimova Prim-92. B2. S-fa-
cing slope of Srednyaya Amgu River valley, mixed forest
(Abies, Acer, Ulmus, Tilia, Pinus koraiensis), 45°53'55.4"N
137°19'09.6"E, 450 m a. s. I., 24 V111 2017, Klimova Prim-
93. B3. Srednyaya Amgu River canyon, mixed forest (Acer,
Alnus, Picea, Pinus koraiensis), N-NE-facing rocks along the
river, shaded by Alnus hirsuta, 45°53'48.9”"N 137°19'00.8"E,
451 ma.s. I, 24 V111 2017, Klimova Prim-94. B4. ibid., E-
and SE-facing slopes, open glade in mixed forest; mixed
forest, 45°53'48.0”"N 137°18'59.6"E, 485 m a. s. |, 24 VIII
2017, Klimova Prim-95. B5. ibid., E-facing slope of the
canyon, rocks along river, 45°53'45.9"N 137°18'56.0"E,
489 m a. s. I, 24 V111 2017, Klimova Prim-96. B6. Bezy-
myannaya River basin, inundated forest along small stream,
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45°54'14.9"N 137°18'58.3"E, 535 m a. s. I., 25 VIII 2017,
Klimova Prim-97. B7. ibid., coniferous valley forest with Be-
tula admixture, 45°54'12.3"N 137°19'03.2"E, 541 m a. s. |,
25 V111 2017, Klimova Prim-98. B8. Srednyaya Amgu Ri-
ver canyon, coniferous forest with Betula and Acer admix-
ture along river banks; NE-facing rocks along river banks,
45°53'32.4"N 137°18'02.5"E, 601 m a. s. I, 25 VIII 2017,
Klimova Prim-99. B9. ibid., N-facing rocks along river bank
below mixed forest on a slope above; little steep stream
valley to Srednyaya Amgu River, N-facing rocks; rocks in
Abies forest with Acer and Ulmus admixture; 45°53'52.1"N
137°19'04.8"E, 443 m a. s. |., 26 V111 2017, Klimova Prim-
100. B10. ibid., "Chyornyi Shaman’ Waterfall area, N-facing
rocks, 45°53'43.8"N 137°18'50.9"E, 478 m a. s. |, 26 VIII
2017, Klimova Prim-101. B11. ibid., side narrow rocky
stream valley. N-facing rocks, 45°53'47.3”"N 137°19'01.4"E,
484 ma.s. 1., 26 VIII 2017, Klimova Prim-102. B12. Tuman
Mt. surroundings, NW-facing slope to source of Ustalyi
Stream, Betula forest with Alnus and Acer admixture, and
Pinus pumila, Rhododendron aureum, and Weigela sparse
understory, 45°53'16.8"N 137°15'15.7"E, 1186 m a. s. |,
28 VIII 2017, Klimova Prim-103. B13. Ridge between
Tuman Mt. and Kurortnaya Mt., small rock field surroun-
ded by Pinus pumila thickets, 45°53'00.5”"N 137°15'27.7"E,
1471 ma.s. 1., 29 VIII 2017, Klimova Prim-104. B14. ibid.,
rock field on W-facing slope, 45°52'41.2”"N 137°15'19.6"E,
1454 ma. s. I, 29 VII1 2017, Klimova Prim-105. B15. ibid.,
rock field shaded by P. pumila, 45°52'37.6”"N 137°15'17.6"E,
1472 ma.s. 1, 29 V111 2017, Klimova Prim-106. B16. ibid.,
foot of Kurortnaya Mt., rock field with spots of dwarf shrub
tundra and P. pumila clumps, 45°51'49.5”"N 137°14'18.1"E,
1466 m a. s. |, 30 VIII 2017, Klimova Prim-107. B17. Tu-
man Mt. surroundings, N-facing slope to source of Ust-
alyi Stream, rocky outcrops in Betula forest with Alnus
and Acer admixture and Pinus pumila, Rhododendron
aureum, and Weigela sparse understory, 45°53'15.7"N
137°15'20.5"E, 1247 m a. s. I, 31 V111 2017, Klimova Prim-
108. B18. Ridge between Tuman Mt. and Kurortnaya Mt.,
N-facing slope, Ustalyi Stream basin, rocky outcrops and
small rock fields surrounded by Pinus pumila thickets; lit-
tle temporary stream valley with Alnus, Pinus pumila, and
Betula, 45°52'28.3”"N 137°14'33.9"E, 1392 m a. s. |., 31 V111
2017, Klimova Prim-109. B19. ibid., N-facing slope, Ustalyi
Stream basin, rocky outcropsand small rock fields surround-
ed by Pinus pumila thickets, 45°52'28.6"N 137°14'31.1"E,
1422 ma. s. |, 31 VIII 2017, Klimova Prim-110. B20. Be-
zymyannaya River valley, deciduous forest, 45°58'13.1"N
137°18'57.4"E,382ma.s. ., 2 1X 2017, Klimova Prim-110a.
B21. Srednyaya Amgu River valley, N-NE-facing rocks in
mixed forest (Populus, Ulmus, Acer, Abies, Pinus koraiensis),
45°53'54.1"N 137°19'12.1"E, 424 m a. s. |., 3 1X 2017, Kli-
mova Prim-111.

C. Vysokaya Mt., Ozyornoe Plateau. C1. N-facing slo-
pe of VVysokaya Mt., Perevalnyi Stream basin, Picea-Abies
forest with Acer in understory along temporary stream
watercourse, 45°59’00.0”"N 136°36'53.2"E, 1139 m a. s. |,
17 V1 2021, Klimova, Maltseva Prim-24. C2. ibid., stream
valley in coniferous forest with deciduous trees admixture,
45°58'53.8"N 136°36'52.7"E, 1191 ma.s. 1., 17 V1 2021, Kli-
mova, Maltseva Prim-25. C3. ibid., stream valley in conife-
rous forest with deciduous trees admixture, 45°58'48.2"N
136°36'55.3"E, 1273 m a. s. |., 17 VI 2021, Klimova, Malt-
seva Prim-26. C4. ibid., head of nameless stream, Alnus
fruticosa and Pinus pumila crooked forest, 45°58'35.0"N
136°37'09.5"E, 1462 m a. s. I, 18 VI 2021, Klimova,

Maltseva Prim-27. C5. ibid., head of nameless stream, dwarf
shrub-lichen tundra with clumps of Rhododendron aureum
and dwarf Pinus pumila, 45°58'33.9"N 136°37'08.9"E,
1489 ma.s. |, 18 VI 2021, Klimova, Maltseva Prim-28. C6.
NE-facing slope of Vysokaya Mt., dwarf shrub-lichen tun-
dra with small rock fields and rocky outcrops, 45°58'23.5”"N
136°37'10.4"E, 1658 ma. s. I, 18 V1 2021, Klimova, Maltse-
va Prim-29. C7. The top of VVysokaya Mt., dwarf shrub-li-
chen stony tundra on a small plateau with rocky outcrops
along its edges, 45°58'13.0”"N 136°37'08.9"E, 1739 ma.s. I,
18 VI 2021, Klimova, Maltseva Prim-30. C8. Area near
the top of Vysokaya Mt., large rocky blocks with spots of
dwarf shrub-lichen tundra on W-facing slope, 45°58'06.8"N
136°37'06.5"E, 1716 m a. s. |, 18 VI 2021, Klimova, Mal-
tseva Prim-31. C9. N-facing slope of Vysokaya Mt., le-
vel place at the foot of the slope with dwarf shrub-mossy
boggy tundra with clumps of Pinus pumila and Alnus fru-
ticosa, 45°58'26.9"N 136°36'54.1"E, 1622 m a. s. |., 18 VI
2021, Klimova, Maltseva Prim-32. C10. N-facing slope of
Vysokaya Mt., dwarf shrub-lichen tundra with spots of
vegetation (Pinus pumila, Alnus fruticosa, Rhododendron
aureum) on W-facing slope, 45°58'16.1"N 136°36'44.5"E,
1618 ma.s. ., 19 VI 2021, Klimova, Maltseva Prim-33. C11.
SW-facing gentle slope of VVysokaya Mt., coniferous forest,
45°58'09.9”N 136°36'38.1"E, 1551 m a. s. I, 19 VI 2021,
Klimova, Maltseva Prim-34. C12. West spur of Vysokaya
Mt., N-facing rocks with spots of dwarf shrub-lichen tun-
dra surrounded by Pinus pumila and Alnus fruticosa dense
thickets, 45°58'15.9”N 136°36'25.3"E, 1557 ma.s. |, 19 VI
2021, Klimova, Maltseva Prim-35. C13. N-facing slope of
Vysokaya Mt., Perevalnyi Stream basin, Picea-Abies forest
with admixture of deciduous trees (Betula, Acer, Sorbus) on
a steep slope in stream valley, 45°58'40.1”"N 136°36'57.1"E,
1399 m a. s. I, 19 VI 2021, Klimova, Maltseva Prim-36.
C14. ibid., coniferous forest on a steep slope, 45°58'42.1"N
136°37'05.3"E, 1373 m a. s. I, 19 VI 2021, Klimova, Mal-
tseva Prim-37. C15. E-facing slope of Vysokaya Mt., the
head of Pravaya Porozhistaya River, rocky outcrops in
upper part of a stream valley surrounded by dwarf shrub
lichen stony tundra and thickets of subalpine shrubs (Pi-
nus pumila, Alnus fruticosa, Rhododendron aureum) and
young trees of Betula lanata, 45°58'24.7"N 136°37'31.7"E,
1502 ma.s. |, 20 VI 2021, Klimova Prim-38. C16. NW-fac-
ing slope of Vysokaya Mt., Perevalnyi Stream basin, nar-
row stream valley with rocks along temporary water-
course in crooked Alnus fruticosa and Betula lanata forest,
45°58'25.9"N 136°36'49.4"E, 1598 m a. s. ., 21 VI 2021,
Klimova Prim-39. C17. ibid., narrow stream valley in Betula
lanata forest with conifers admixture and Weigela in under-
storey, 45°58'28.2"N 136°36'44.4"E, 1505 m a. s. |., 21 VI
2021, Klimova Prim-40. C18. ibid., narrow stream valley in
Abies dominating forest with deciduous trees admixture,
45°58'31.1"N 136°36'39.5"E, 1426 m a. s. |, 21 VI 2021,
Klimova Prim-41. C19. Ozyornoe Plateau area, Lugovoi
Stream head, vast heterogeneous swamp surrounded by co-
niferous forest, 45°51'39.4"N 136°39'03.1"E, 1495 m a. s. |,
25 VI 2021, Klimova, Maltseva Prim-41a. C20. ibid., Picea
dominating coniferous forest with little pond with boggy
area around it, 45°51'40.0"N 136°38'56.1"E, 1502 m a. s. I,
25 VI 2021, Klimova, Maltseva Prim-42. C21. ibid., Picea
dominating coniferous forest, 45°51'39.3"N 136°38'44.0"E,
1523 m a. s. I, 25 VI 2021, Klimova, Maltseva Prim-43.
C22. Ozyornoe Plateau area, forest lake area with boggy
shore surrounded with Picea dominating coniferous forest,
45°51'29.1"N, 136°37'32.6"E, 1514 m a. s. |., 25 VI 2021,
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Klimova, Maltseva Prim-44. C23. ibid., forest pond with
boggy banks surrounded with Picea dominating coniferous
forest, 45°51'33.0"N 136°37'43.2"E, 1525 m a. s. |, 25 VI
2021, Klimova, Maltseva Prim-45. C24. Ozyornoe Plateau
area, Lugovoi Stream head, moss-Carex swamp; Sphagnum
hummocky swamp with Andromeda polifolia, Oxycoc-
cus sp., Drosera rotundifolia, 45°51'38.0"N 136°38'59.4"E,
1501 m a. s. I, 25, 27 VI 2021, Klimova, Maltseva Prim-
46. C25. ibid.,, temporary streambed, 45°51'43.2"N
136°39'21.0"E, 1499 m a. s. |., 26 VI 2021, Klimova, Mal-
tseva Prim-47. C26. Ozyornoe Plateau area, coniferous fo-
rest, 45°51'46.8"N 136°39'35.2"E, 1501 ma.s. ., 26 V1 2021,
Klimova, Maltseva Prim-48. C27. ibid., eastern fringe of the
plateau, coniferous forest, 45°51'51.2"N 136°40'29.1"E,
1526 ma.s. l., 26 V1 2021, Klimova, Maltseva Prim-49. C28.
ibid., small eastern spur of the plateau, N-facing rocky out-
crops and rocks on narrow ridge in Betula lanata crooked
forest, 45°51'49.8"N 136°40'57.5"E, 1398 m a. s. |., 26 VI
2021, Klimova, Maltseva Prim-50. C29. ibid., small eas-
tern spur of the plateau, N-facing rocks on a ridge in Be-
tula lanata crooked forest, 45°51'48.5"N 136°41'07.3"E,
1364 ma.s. 1., 26 V12021, Klimova, Maltseva Prim-51. C30.
Ozyornoe Plateau area, Lugovoi Stream head, coniferous
forest, 45°51'40.1"N 136°39'14.0"E, 1495 m a. s. |., 26 VI
2021, Klimova, Maltseva Prim-52. C31. ibid., bare clay-
ish soil of cryogenic origin in lichen-moss-dwarf shrub
tundra on elevated meso-relief element surrounded with
di erent types of swamps, 45°51'31.8"N 136°39'04.5"E,
1511 ma.s. 1., 27 V1 2021, Klimova, Maltseva Prim-53. C32.
Western slope of the Ozyornoe Plateau, upper course of
Zelyonyi Stream, an old logging road surrounded by Alnus
thickets, 45°51'17.5”"N 136°34'43.5"E, 1060 m a. s. ., 27 VI
2021, Klimova, Maltseva Prim-54. C33. ibid., coniferous for-
est along an old logging road, 45°51'32.7"N 136°33'44.0"E,
1022 ma.s. I., 27 VI 2021, Klimova, Maltseva Prim-55.

D. Bikin National Park, Bikin River valley. D1. Bikin
River valley, UI'ma Mt. area, Pinus koraiensis mixed forest
on slope, 46°41'34.8"N 135°45'48.2"E, 221 m a.s. ., 23 VI
2019, Korznikov Bik-1-1. D2. ibid., Ul'ma Mt. surround-
ings, Pinus koraiensis mixed forest on slope, 46°41'36.2"N
135°45'39.3"E, 190 m a. s. |., 23 V1 2019, Korznikov Bik-1-
2. D3. ibid., UI'ma Mt. area, Pinus koraiensis mixed forest
on ridge, 46°41'36.2"N 135°46'06.2"E, 227 m a. s. |., 23 VI
2019, Korznikov Bik-1-3-1. D4. Bikin River valley, UI'ma
Mt. surroundings, broadleaved (Ulmus japonica, Fraxinus
mandshurica) riparian forest, 46°41'31.1"N 135°45'27.6"E,
188 m a. s. I., 23 VI 2019, Korznikov Bik-1-3-5. D5. ibid.,
Pinus koraiensis mixed forest on slope, 46°42'08.8"N
135°46'10"E, 188 m a. s. I., 23 VI 2019, Korznikov, Bik-1-
4, Bik-1-4a. D6. ibid., Picea swampy forest, 46°42'16.5"N,
135°45'35.6"E, 233 m a. s. |, 23 VI 2019, Korznikov Bik-
1-5. D7. Bikin River valley, Pinus koraiensis mixed forest,
46°41'59.3"N 135°41'40.7"E, 183 m a. s. |, 24 VI 2019,
Korznikov Bik-2-1, Bik-2-1la. D8. ibid., II'movaya Ri-
ver branch, Pinus koraiensis mixed forest, 46°40'44.6"N
135°43'49.7"E, 193,195,200 ma.s. I., 24 V1 2019, Korznikov
Bik-3-1. D9. ibid., Otrozhistaya River, bottom of Pyatac-
hkovaya Mt., Pinus koraiensis mixed forest in the valley,
46°42'13.8"N 136°06'40.8"E, 234 m a. s. |, 25 VI 2019,
Korznikov Bik-4-1. D10. ibid., Khomyakova Area, broad-
leaved (Phellodendron amurense) riparian forest in the val-
ley, 46°38'18”"N 137°05'47.4"E, 392 m a. s. |., 28 VI 2019,
Korznikov Bik-5-1-1, Bik-5-1-2. D11. Bikin River valley,
Khomyakova Area, broadleaved riparian forest in the val-
ley, 46°38'17.9"N 137°05'48.1"E, 393 m a. s. |., 29 VI 2019,
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Korznikov Bik-5-1-3, Bik-5-1-4. D12. ibid., Picea-Abies val-
ley forest, 46°38'26.8”N 137°05'11.7"E, 402 m a. s. |., 30 VI
2019, Korznikov Bik-5-2. D13 ibid., Picea-Abies valley
forest on slope, 46°38'33.5”N 137°05'17.7"E, 407 m a. s. |,
30 VI 2019, Korznikov Bik-5-3. D14. ibid., Abies-Picea
valley forest, 46°38'33.5”"N 137°05'17.3"E, 408 m a. s. |,
30 VI 2019, Korznikov Bik-5-3-3. D15. Watershed be-
tween Klyuchevaya and Bikin River, secondary Betu-
la forest, 46°38'49.2”"N 137°05'26"E, 408 m a. s. I., 30 VI
2019, Korznikov Bik-5-4. D16. ibid., secondary Betula fo-
rest, 46°38'40.3"N 137°04'36.1"E, 581 ma. s. |., 30 V1 2019,
Korznikov Bik-5-5. D17. Bikin River basin, Zeva River
valley, Larix cajanderi post fire forest on rockfield slope,
46°37'22.3"N 137°09'38.5"E, 444 m a. s. |, 2 VII 2019,
Korznikov Bik-6-1. D18. ibid., Larix cajanderi sparse post
fire forest on slope with Populus tremula and Juniperus sibi-
rica understory, 46°37'25.6"N 137°09'43.8"E, 506 m a. s. .,
2 V11 2019, Korznikov Bik-6-2. D19. Upper course of Bikin
River, swamp with scattered Larix cajanderi trees and Le-
dum palustre, 46°48'44.5"N 137°16'08.5"E, 504 m a. s. I,
3 VII 2019, Korznikov Bik-7-1, Bik-7-2. D20. ibid., near
San’kin Zaliv Area, secondary Picea-Abies forest on rock-
field slope, 46°42'20.1"N 137°13'25.7"E, 483 m a. s. |,
4 VIl 2019, Korznikov Bik-9-1, Bik-9-1a, Bik-9-2. D21.
ibid., secondary Picea forest on N-facing slope, 46°41'53.8"N
137°13'33.2"E, 448 ma.s. |.,4 V11 2019, Korznikov Bik-10-1.
D22. ibid., Novozhilovo Area, Picea jezoensis-Abies nephro-
lepis forest, 46°47'22.3"N 137°13'22.9"E, 489 ma.s. ., 4 V11
2019, Korznikov Bik-11-1. D23. Left bank of Bikin River,
steep N-facing slope, cli s under forest canopy in the foot
of the slope, 46°41'59”N 135°41'40.9"E, 149 ma.s. ., 24 VI
2019, Koldaeva. D24. Right bank of Zeva River (left trib-
utary of Bikin River), gravelly barrens in SE-facing slope,
46°37'26.4"N 137°09'38.9"E, 523 m a. s. |, 2 VII 2019,
Koldaeva. D25. Right bank of Kilou River, middle part of
N-facing slope, cli between large rocky outcrop and gra-
velly barrens field, 46°41'51.2"N 137°13'38.8"E, 494 ma.s. .,
4 V11 2019, Koldaeva.

Results

Based on our studies and published data, there
are 159 species, one subspecies, and one variety
known in the liverwort flora of the middle Sikho-
te-Alin. Among them, 71 species, one subspecies,
and one variety are first reported for the area. Nine
taxa are new to Sikhote-Alin Mts.: Anastrophyl-
lum assimile, Calypogeia sphagnicola, Cephaloziella
arctogena, Cladopodiella fluitans, Fuscocephalo-
ziopsis loitlesbergeri, Herbertus arcticus, Lophozia
murmanica, Mylia anomala, Scapania parvifolia
var. grandiretis. Abovementioned taxa and Anthe-
lia juratzkana, Apotreubia nana, Cephaloziella ru-
bella var. bifida, Frullania subarctica, Fuscocepha-
loziopsis pleniceps, Scapania gymnostomophila, in
total 15 taxa, are new to the Primorye Territory.
Thirty-one species are newly recorded for the liv-
erwort flora of Sikhote-Alin Biosphere Reserve in
comparison to the last published checklist (Cher-
dantseva, 2016). Taking into account various ta-
xonomical changes (for 17 species in total), taxa
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excluded from the Reserve flora and newly re-
corded species, 118 species of liverworts are cur-
rently known for the Sikhote-Alin Biosphere Re-
serve. Thirty-nine liverwort species are listed for
the first time for Bikin National Park, and this is
the first report of liverworts in Bikin National Park
as a whole.

The names of taxa in the list are arranged al-
phabetically, nomenclature follows Soéderstrom
et al. (2016), with the exception for 1) Solenosto-
mataceae, where narrow genus concept was adop-
ted, 2) acceptance of Pseudolophozia distinct from
Barbilophozia, 3) new concept of Schistochilopsis
according to Bakalin et al. (2020a), 4) the nar-
row species concept in Blepharostoma (the last fol-
lowing to Bakalin et al., 2020b) and 5) new con-
cept of taxa in Calypogeia according to Bakalin
et al. (2022a), 6) acceptance of Sandea distinct
from Conocephalum following to Akiyama and
Odrzykoski (2020). In cases when Blepharostoma
species were identified without paying attention
to characters of oil bodies (before 2020), they are
given in the list as Blepharostoma trichophyllum s. I.
All identifications of Calypogeia integristipula be-
fore 2021 left as they are, since identification of the
liverwort collection 2021 showed the presence in
the middle Sikhote-Alin as Calypogeia integristi-
pula, as well as recently described for science Ca-
lypogeia pseudointegristipula, the issue about the
frequency of occurrence of the latter remains un-
certain. These two morphologically similar taxa
are well distinguished by molecular genetic me-
thods and by morphology in the living state, while
their distinguishing in previously dried material
is questionable (details are provided by Baka-
lin et al,, 2022a). Certainly, we were not able
to check all the materials by molecular-genetic
methods.

The lack of modern phylogenetic studies that
would confirm or refute the position of ‘small spe-
cies’ within Chiloscyphus does not allow us to treat
C. fragilis and C. rivularis in the rank of varieties
(despite that the concept is quite common now),
because it commonly results in the neglect of taxa.
We would like to attract further attention to these
taxa until their taxonomic status is identified.
Therefore, in the present account, we prefer to fol-
low the species concept of Schljakov (1982), who
described di erentiation features with their con-
geners in detail.

Annotations. 1) Presence and the frequency
of occurrence of reproductive structures with the
following abbreviations: per. — perianths, ant. —
androecia, arch. —archegonia, spor.—sporophytes,

gemm. — gemmae; very common (cc) — more than
65%, common (c) — 40—65%, frequent (f) — 20—
39.9%, sporadic (s) — 5—19.9%, rare (r) — 0.1—
4.9%. If the record is based on a single specimen,
the data on the frequency of occurrence of repro-
ductive structures is not provided. 2) Brief de-
scription of habitat corresponding to each ve-
getation belt where the species was recorded, the
habitats are listed for each species separately for
each belt from upper to lower. 3) Collecting loca-
lities according to the List of collecting localities
above and Fig. 4, where capital letters correspond
to collecting areas and numbers correspond to col-
lecting points in each area, then altitudes in me-
ters above sea level in square brackets correspond
to collecting areas and localities. If there are any
altitude records in a noticeable gap from others,
they are provided after acomma, e. g., “150, 1000—
1300”. The elevation spans are provided sepa-
rately for each group of collecting localities (A, B,
C, D). 4) Associated taxa for species included in
the Red Data Book of Russia (Krasnaya..., 2024)
or newly recorded for the Sikhote-Alin or the Pri-
morye Territory. 5) Field numbers of the selected
specimens examined, three or fewer for each spe-
cies. Since the vast majority of taxa are commonly
growing intermixed, one specimen may be the base
for several species records; in this case, we provide
the notice “kept under ...”, which means that the
cited specimen is kept under another species in the
herbarium. 6) If there were previous records of the
species for the area treated, the reference and the
species name, if the nomenclatural approach in the
cited paper di ers from the accepted one here, as
well as the area for which the species was recorded,
are given. Since the work of Gambaryan (2001)
relates exclusively to the modern territory of the
Sikhote-Alin Biosphere Reserve, we do not pro-
vide the name of the reserve each time this work
is cited in the list. Some nomenclatural notes are
provided, where necessary.

New species for Sikhote-Alin Mts. are marked
with two exclamation marks ('), new for the Pri-
morye Territory — with one exclamation mark (1),
new for the Sikhote-Alin Biosphere Reserve —
with an asterisk (*), new for Bikin National Park —
with a double dagger ($). Rare species included in
the last edition of the Red Data Book of Russia
(Krasnaya..., 2024) are underlined.

Anastrophyllum assimile (Mitt.) Steph. — Humus
covering boulder and vertical surface of a small cli in
narrow valley with temporary watercourse in crooked
forest of Alnus fruticosa, Pinus pumila and Betula lanata.
Mixed with Diplophyllum taxifolium, Marsupella emar-
ginata, Scapania crassiretis, Tritomaria quinquedentata.
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B18 [1392]. Prim-109-10-17. For the housing vegeta-
tion community see Figs. 2C, D.

Anastrophyllum michauxii (F. Weber) H. Buch —
(per. — ¢, ant. — ¢, spor. — s, gemm. — s) — Usually de-
caying and rotten wood in di erent types of dark coni-
ferous forests, once on humus covering rocks in niche
in dwarf shrub-lichen tundra. A3, 5, 8 [977—1537], B7,
8, C11, 20, 26, 27, 30. Prim-99-10-17 (kept under Cros-
socalyx hellerianus), Prim-36-2-21, Prim-52-7-21. Gam-
baryan (2001).

FAneura pinguis (L.) Dumort. — (ant. — s) — De-
caying decorticated wood in di erent types of dark co-
niferous and mixed forests; decaying Betula platyphylla
trunk in secondary Betula forest. A2, 18 [671—745],
C14, 33 [1022, 1373], D16 [581]. Prim-73-10-17, Prim-
37-2-21, Bik-5-5-1. Gambaryan (2001).

IAnthelia juratzkana (Limpr.) Trevis. — (per. — cc,
spor. — cc) — Clayish soil on a spot of bare ground of
cryogenic origin in tundra belt, soil covering vertical
surface of rocks on the border of tundra and crooked fo-
rest belts (thickets of Pinus pumila, Alnus fruticosa, Rho-
dodendron aureum, and young trees of Betula lanata).
Mixed with Gymnomitrion parvitextum, Pseudolopho-
zia sudetica, Solenostoma pseudopyriflorum, S. rossicum,
Trilophozia quinquedentata. C7, 15 [1502, 1739]. Prim-
30-10-21, Prim-38-2-21.

1Apotreubia nana (S. Hatt. et Inoue) S. Hatt. et
Mizut. — (gemm.) — Rotten log on a riverbank sur-
rounded by dark coniferous forest with Pinus koraiensis,
Betula and Acer admixture. Mixed with Blepharostoma
trichophyllum s. I., Cephalozia otaruensis, Fuscocepha-
loziopsis leucantha, Lepidozia reptans, Mylia verrucosa,
Schistochilopsis cornuta, Tritomaria exsecta. B8 [601].
Prim-99-12a-17.

TAsterella leptophylla (Mont.) Grolle — N-facing
vertical surface of rocks in Pinus koraiensis—broad-
leaved forest. D8 [195]. Bik-3-1-3.

¥Barbilophozia barbata (Schreb.) Loeske — Hu-
mus and clayish soil in tundra belt; humus mixed with
plant debris covering rocks, Betula lanata trunk base in
crooked forest belt; basalt boulders in Picea-Abies val-
ley forest; humus covering basalt boulders and crevi-
ces between them in Larix cajanderi post-fire forest on
rock field slope. A4, 14 [1180, 1375], B9 [443], C7, 15,
28 [1398—1739], D17, 18, 24 [402—523]. Prim-100-43-
17, Prim-38-7-21, Bik-6-2-1. Gambaryan (2001).

B. hatcheri (A. Evans) Loeske — (gemm. — ¢) —
Humus covering rocks in crevice on rock field in tundra
belt; sandy soil covering W-facing rocks in mixed forest.
B1, 15 [467, 1472]. Prim-92-1-17, Prim-106-11-17.

B. lycopodioides (Wallr.) Loeske — Gambaryan
(2001). Gambaryan used the Schljakov’s (1980) species
concept in her papers that regards B. hatcheri as the va-
riety within B. lycopodioides. Since we did not study the
specimen on which this record is based, we cannot defi-
nitely state if the report by Gambaryan belongs to B. ly-
copodioides s. str. or to B. hatcheri.

fBazzania denudata (Torr. ex Gottsche, Lindenb. et
Nees) Trevis. — Humus, including that covering boul-
ders and rocks in niches and crevices on rock fields, in
tundra belt; humus and decaying wood in crooked forest
belt; humus, including that covering boulders and rocks,
bark of living roots, decaying and rotten wood in dark
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coniferous and mixed forests; sandy soil covering rocks
in inundated forest. A4, 7, 9, 15, 17, 18, 20 [630—1553],
B4, 6, 7, 8, 9, 10, 12, 13, 15, 18, 21 [424—1472], C12,
20, 30 [1495-1557], D2 [190]. Prim-80-2-17, Prim-
35-1-21, Bik-1-2-3. Zerov (1966) as Bazzania ovifolia
(Steph.) S. Hatt., the upper reaches of Takema (Kema)
River; Gambaryan (2001) as B. ovifolia.

*B. manczurica Bakalin — Covering rocks in niche
between blocks on a rock field in tundra belt; covering
boulder on riverbank in dark coniferous forest with Pi-
nus koraiensis, Betula and Acer admixture; sandy soil
covering rocks in mixed forest. A7 [1553], B4, 8 [485—
601]. Prim-78-2-17, Prim-95-5-17, Prim-99-7-17.

B. parabidentula Bakalin — Humus, including
that covering Betula roots in Betula crooked forest;
trunk bases and roots of Betula, decaying and rotten
wood, humus, including that covering boulders in dark
coniferous forests; humus covering boulders in mixed
forest. A8, 9, 11 [1516—1532], B18 [1392], C13, 20,
30 [1399-1502]. Prim-109-9-17, Prim-36-4-21, Prim-
52-15-21. Gambaryan (2001) as Bazzania bidentula
(Steph.) Yasuda; Zerov (1966) as B. bidentula, Ven-
chal’'naya Mt., Kanikheza (Zmeinaya) River (Bikin
River basin).

B. tricrenata (Wahlenb.) Trevis. — Humus and hu-
mus mixed with plant debris covering boulders in niches
on rock fields in tundra belt; covering rocks in dark co-
niferous forest; sandy soil covering rocks in mixed forest.
A7 [1553], B8, 15, 18, 21 [424—1472]. Prim-78-9-17,
Prim-99-2-17, Prim-106-14-17. Zerov (1966), Gam-
baryan (2001), Sikhote-Alin Biosphere Reserve.

¥B. trilobata (L.) Gray — Humus in Betula crooked
forest; humus, plant debris, rotten wood, and Picea roots
in dark coniferous and mixed forests. A17, 18 [745, 822],
B7, 12 [541, 1186], C14, 20, 33 [1022—1502], D6 [233].
Prim-88-5-17, Prim-42-18-21, Bik-1-5-1. Kolesnikov
(1938), Gambaryan (2001), Sikhote-Alin Biosphere
Reserve; Zerov (1966), the upper reaches of Takema
(Kema) River, Kanikheza (Zmeinaya) River (Bikin
River basin).

Blasia pusilla L. — Gambaryan (2001).

*Blepharostoma cf. minor Horik. — Humus cov-
ering rocks in niche in dwarf shrub-lichen tundra.
A5 [1537]. Prim-76-7-17.

B. neglectum Vilnet et Bakalin — (per. —s, ant. —s,
spor. — s) — Humus mixed with plant debris covering
vertical surface of N-facing rocks, pure humus, decaying
wood in crooked forest belt; rotten and decaying wood
(often standing died tree trunks), humus, including that
covering decaying wood, Betula lanata trunk base, and
Picea root in dark coniferous forests; humus on a stream
bank in mixed forest. C3, 4, 12, 13, 20, 21, 22, 26, 27, 29,
30 [1273—1557]. Prim-43-3-21 (kept under Trilophozia
quinquedentata), Prim-48-3-21, Prim-49-1-21.

B. primum Vilnet et Bakalin — Clayish soil wall in
a bed of temporary stream in grass meadow surrounded
by dark coniferous forests. C25 [1499]. Prim-47-6-21.

¥B. trichophyllum (L.) Dumort. — (per. —f) — Died
Pinus pumila trunks, humus, including that covering
rocks, boulders in niches on rock fields in crooked for-
est belt; bark of decaying and living roots, rotten and
decaying wood in dark coniferous forests; humus, in-
cluding that covering boulders and rocks, rotten and
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decaying wood in mixed forests; sandy soil covering
rocks and rotten wood in inundated forest. A4, 9, 17,
18 [745-1527], B1, 4, 3,6, 7, 8,9, 12, 13, 15, 17, 18,
21 [424—1472], C13 [1399], D19 [504]. Prim-95-14-17,
Prim-104-15-17, Prim-106-1-17. Kolesnikov (1938),
Gambaryan (2001), Sikhote-Alin Biosphere Reserve.
Both cited authors used a broad species concept in this
genus and to which species the reports of B. trichophyl-
lums. I. belong is not clear.

*Calycularia laxa Lindb. et Arnell — (per. — s,
ant. — f, arch. — r, spor. — r) — Humus and humus
mixed with plant debris, often those covering rocks in
crooked forests, dark coniferous and mixed forests. Al,
2,14,15[637-1180], B3, 4, 8,9, 17, 18 [443—1392], C3,
4,12, 13, 16 [1273—-1598]. Prim-72-13-17, Prim-94-3-
17, Prim-39-6-21.

*Calypogeia integristipula Steph. — (gemm. —s) —
Humus covering rocks and boulders in niches on rock
fields and in streambeds of temporary watercourses in
tundra belt and Pinus pumila crooked forest; humus and
rotten wood in Betula crooked forest; humus, humus
mixed with plant debris, rotten wood in dark conifer-
ous and mixed valley forests; covering coastal rocks in
niche. A5, 6,9, 11, 18, 21 [27, 745-1572], B7, 12, 13, 16,
18 [541-1472], C20 [1502]. Prim-80-7-17, Prim-104-4-
17, Prim-42-3-21.

C. muelleriana (Schi n.) Mull. Frib. — Gambaryan
(2001).

C. neesiana (C. Massal. et Carestia) Mull. Frib. —
Humus in dark coniferous forest with Pinus koraiensis,
Betula and Acer admixture along riverbanks. B8 [601].
Prim-99-4-17. Gambaryan (2001).

C. pseudointegristipula Bakalin, Troizk. et Mal-
tseva — Humus mixed with plant debris covering
vertical surface of N-facing rocks, humus wall in Al-
nus fruticosa and Pinus pumila crooked forest; rotten
and decaying wood, humus covering decaying wood in
Picea-Abies forest; humus on a stream bank in mixed
forest. C3, 4, 12, 13, 20 [1273—1557]. Prim-26-1-21,
Prim-35-13-21 (kept under Lophozia guttulata), Prim-
42-6-21.

IIC. sphagnicola (Arnell et J. Perss.) Warnst. et
Loeske — Plant debris on lateral sides of the hummocks
in hummocky Sphagnum bog. Mixed with Cephalozia
bicuspidata, Cladopodiella fluitans, Fuscocephaloziop-
sis loitlesbergeri, Mylia anomala, Schljakovia kunzeana.
C24 [1501]. Prim-46-10-21. Presumable all the speci-
mens previously recorded for Sikhote-Alin from Tar-
doki-Yani Range (Bakalin, 2015) as C. sphagnicola,
may belong to recently described C. pseudosphagnicola
Bakalin, Troizk. et Maltseva (Bakalin et al., 2022a). The
systematic position was identified by molecular-genetic
analysis for only one of the specimens collected there
and before named as C. sphagnicola. Therefore, the pre-
sent report is presumable the new record of the taxon
for Sikhote-Alin. For the housing vegetation commu-
nity see Fig. 3F.

*C. suecica (Arnell et J. Perss.) Mull. Frib. — Rot-
ten wood in dark coniferous forest; decaying and rotten
wood, humus covering boulder in mixed forest. A3, 17,
18, 20 [630—977], B7 [541], C21 [1523]. Prim-74-2-17,
Prim-91-2-17, Prim-43-2-21 (kept under Nowellia cur-
vifolia).

*Cephalozia bicuspidata (L.) Dumort. — (per. —
cc, ant. — cc, arch. — r, spor. — s, gemm. — r) — Hu-
mus, humus covering boulders and rocks in tundra
belt; humus, humus covering rocks, Sphagnum debris,
decaying Alnus fruticosa and Pinus pumila trunks in
crooked forests; humus, decaying wood in dark conif-
erous and mixed forests; plant debris on lateral sides of
the hummocks in hummocky Sphagnum bog. A5, 6, 7,
13,17 [822—-1572], B12, 15, 18, 19 [1186—1472], C2, 4,
6,9, 14,22,24 [1191-1658]. Prim-76-4-17, Prim-88-9-
17, Prim-27-16-21.

*C. otaruensis Steph. — (per. — ¢, ant. — s) — Hu-
mus covering rocks in niches in tundra belt; humus and
decaying wood in dark coniferous and mixed forests;
rotten wood in inundated forest. A5, 6, 19 [728—1572],
B6, 8 [535—601], C30 [1495]. Prim-76-11-17, Prim-77-
4-17, Prim-90-3-17 (kept under Solenostoma sp.).

I*Cephaloziella arctogena (R. M. Schust.) Kon-
stant. — (per. — f, ant. — f, spor. — f, gemm. — ¢) —
Humus covering rocks in niche between boulders
in dwarf shrub-lichen tundra; died and living trunks
(lying part) of Pinus pumila in P. pumila crooked fo-
rest on a ridge. With Diplophyllum taxifolium, Lophozi-
opsis longidens, Neoorthocaulis attenuatus, Ptilidium
pulcherrimum, Tritomaria exsecta. A4, 5 [1375, 1537].
Prim-76-12-17, Prim-75-2-17. All specimens collected
for A4 (Prim-75) are identified with some doubts (un-
der confertum), because of the lack of generative re-
production structures.

*1C. divaricata (Sm.) Schi n. — (per. — ¢, ant. —
c) — Crevice between basalt boulders in secondary Pi-
cea-Abies forest on W-facing rock field slope; sandy
soil and plant debris covering coastal cli . A23 [11],
D20 [483]. Prim-114-8-17, Bik-9-1-4. For habitat see
Fig. 1H.

1*C. rubella (Nees) Schi n. var. bifida (Schmidel ex
Ho m.) Douin — (per., ant., arch.) — Humus covering
rocks in niche in dwarf shrub-lichen tundra. Mixed with
Calypogeia integristipula, Lepidozia reptans. A5 [1537].
Prim-76-10-17.

Cheilolejeunea obtusifolia (Steph.) S. Hatt. —
Covering vertical surface of N-facing rocks on a ridge
in Betula lanata crooked forest; covering rocks in deep
river canyon surrounded by mixed forest. BS [489],
C29 [1364]. Prim-96-3-17, Prim-51-4a-21.

*Chiloscyphus fragilis (Roth) Schi n. — Hu-
mus covering boulders along stream and rocks in deep
river canyon surrounded by mixed forest. A17 [822],
B9 [443]. Prim-88-4-17, Prim-100-10-17.

C. pallescens (Ehrh. ex Ho m.) Dumort. — Gam-
baryan (2001).

C. polyanthos (L.) Corda — (per., ant.) — Bark of
decaying wood in mixed forest. A19 [728]. Prim-90-7-
17. Gambaryan (2001).

C. rivularis (Schrad.) Hazsl. — Gambaryan (2001).

lICladopodiella fluitans (Nees) H. Buch — (per. —
¢, ant. — ¢) — Plant debris, including Sphagnum debris
in hollows between hummocks, lateral sides of the hum-
mocks in hummocky Sphagnum bog. Mixed with My-
lia anomala, Scapania paludicola, Schljakovia kunzeana.
C24 [1501]. Prim-46-12-21. For housing vegetation
community see Fig. 3F.
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Cololejeunea macounii (Spruce) A. Evans — (per. —
cc, ant. — cc) — Rocks along river in Abies and mixed
forests. B5, 9, 21 [424—489]. Prim-96-3-17, Prim-100-
29-17, Prim-111-9-17.

C. ornata A. Evans — (per., ant.) — Plant debris
covering sandy soil in rocky streambed surrounded by
mixed forest. B1 [467]. Prim-92-12-17. Gambaryan
(2001).

FfConocephalum salebrosum Szweyk., Buczk. et
Odrzyk. — (ant. — s) — Soil covering N-facing rocks
on narrow ridge in Betula lanata crooked forest; humus
near streambeds and ponds, sandy soil mixed with plant
debris covering rocks in mixed forests; clayish soil near
stream, mosses and plant debris in inundated forests.
A16, 19 [728, 999], B1, 3, 6 [451-535], C28 [1398],
D4 [188]. Prim-87-1-17, Prim-50-15-21, Bik-1-3-5.
Kolesnikov (1938) as Fegatella conica (L.) Corda, Gam-
baryan (2001) as Conocephalum conicum (L.) Dumort.,
Sikhote-Alin Biosphere Reserve.

Crossocalyx hellerianus (Nees ex Lindenb.)
Meyl. — (gemm.) — Rotten log on a riverbank sur-
rounded by dark coniferous forest with Pinus koraiensis,
Betula and Acer admixture. B8 [601]. Prim-99-10-17.

*Diplophyllum sibiricum Bakalin et Vilnet —
(per. — cc, ant. — ¢, arch. — s, spor. — f) — Humus, hu-
mus covering vertical surface of rocks and rocky out-
crops in tundra belt; covering vertical surface of rocks
in crooked forest belt; rotten log on a riverbank and Pi-
cea root in dark coniferous forest with Pinus koraiensis,
Betula and Acer admixture; sandy soil covering rocks
along river, humus covering rocks in mixed forest. A1,
2 [637—671], B3, 8 [451, 601], C7, 16, 29 [1364—1739].
Prim-72-2-17, Prim-94-8a-17, Prim-51-11-21.

D. taxifolium (Wahlenb.) Dumort. — (per. — s,
ant. — r, gemm. — s) — Humus and humus mixed with
plant debris, including those covering rocks and boul-
ders in niches and crevices in tundra belt; humus, humus
covering rocks and boulders in crooked forest belt and
in dark coniferous forests; humus, rocks, fine soil and
sandy soil covering rocks, once on rotten wood in mixed
valley forest. A1, 2, 5, 6, 7, 8, 9, 10, 12, 14, 15 [637—
1572], B3, 4, 8,9, 12, 13, 15, 16, 18, 19, 21 [424—-1472],
C6, 7, 12, 16 [1557—1739]. Prim-85-1-17, Prim-110-
1-17, Prim-29-8-21. Kolesnikov (1938), Gambaryan
(2001), Sikhote-Alin Biosphere Reserve.

FfDouinia plicata (Lindb.) Konstant. et Vilnet —
(per. — r, gemm. — f) — Over rocky blocks, outcrops
and boulders in niches in tundra belt; humus and rotten
wood in Betula crooked forest; Picea trunk bases and hu-
mus covering boulders in dark coniferous forests; crevi-
ces between basalt boulders in Larix cajanderi post-fire
forest on rock field slope. A6, 7, 10 [1532—1572], B7, 8,
12, 13,12 [541—-1471], C6, 7, 8, 10, 13, 15 [1399—1739],
D17 [444]. Prim-98-22-17, Prim-38-13-21, Bik-6-1-12.
Kolesnikov (1938) as Diplophyllum plicatum Lindb.,
Gambaryan (2001) as Macrodiplophyllum plicatum
(Lindb.) Perss., Sikhote-Alin Biosphere Reserve.

Frullania appendiculata Steph. — Gambaryan
(2001).

F. austinii J. J. Atwood, Vilnet, Mamontov et Kon-
stant. — Betula and Sorbus trunks in Betula lanata
crooked forest; Abies trunks in dark coniferous forests;
bark of fallen Populus maximowiczii trunk in mixed
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forest; crevice in sea coastal cli . A3, 23 [11, 977], B9,
20, 21 [382—443], C28 [1398]. Prim-100-49-17, Prim-
114-10-17, Prim-50-17-21. Reports are based on trans-
fer of all Asiatic specimens before named as F. bolanderi
to F. austinii (cf. Mamontov et al., 2020). Gambaryan
(2001) as Frullania bolanderi Austin.

F. pseudoinflata Mamontov, Vilent et Konstant. —
Mamontov et al. (2020), Bikin River valley, vicinity of
Verkhny Pereval Settl.

fF. crispiplicata Yuzawa et S. Hatt. — (per. —cc) —
Fraxinus mandshurica and Ulmus japonica trunks in
broadleaved riparian forest. In pure mats. D10, 11 [392—
393]. Bik-5-1-2, Bik-5-1-4. Gambaryan (1997), Bikin
River valley, vicinity of Verkhny Pereval Settl.

¥F. davurica Hampe — (arch. — s) — Over rocks,
mosses and lichens in Betula lanata crooked forest; rocks
and Abies nephrolepis trunks in dark coniferous forests;
Betula trunks, bark of fallen Populus maximowiczii trunk,
soil covering rocks in waterfall area in deep river canyon
in mixed forest. A17, 18 [745-822], B9, 10, 21 [424—
478], C28, 29 [1364—1398], D13 [407]. Prim-100-31-17,
Prim-50-16-21, Bik-5-3-1. Gambaryan (2001).

F. inflata Gottsche — Gambaryan (2001).

F. jackii Gottsche — Kolesnikov (1938), Sikho-
te-Alin Biosphere Reserve. At that time the cited work
was published, F. davurica was commonly included in
F. jackii. Since we did not see the specimens on which
this record was based, we cannot state to which species
this record definitely belongs. Mamontov, Vilnet and
Schafer-Verwimp (Ellis et al., 2022), Sikhote-Alin Bio-
sphere Reserve.

*tF. koponenii S. Hatt. — (per. — ¢, ant. — s) —
Abies trunks in dark coniferous and mixed forests; Be-
tula, Phellodendron amurense and Tilia amurense trunks
in broadleaved forests, including riparian forests; co-
vering upper surface of coastal cli , humus mixed with
plant debris in coastal cli crevice. A3, 22, 23 [4, 11,
977], B9, 20, 21 [382—443], D10, 11 [392—393]. Prim-
113-2-17, Prim-100-48-17, Bik-5-1-3.

F. muscicola Steph. — Bark of fallen Populus maxi-
mowiczii trunk in mixed forest. B21 [424]. Prim-111-22-
17. Gambaryan (2001).

F. parvistipula Steph. — Over coastal rocks in scat-
tered Quercus forest, covering crevice in coastal cli . In
pure mats. A23, 24 [11, 86]. Prim-114-9-17, Prim-115-
4-17. Gambaryan (2001). For habitat see Fig. 1H.

F. sinensis Steph. — (per. — cc, spor. — f) — Bark of
fallen Populus maximowiczii trunk, Abies trunk in mixed
forest. B21 [424]. Prim-111-21-17.

IF. subarctica Vilnet, Borovich. et Bakalin — Co-
vering N-facing rocks on a ridge in Betula lanata croo-
ked forest. In pure mats. C29 [1364]. Prim-51-8-21. For
the housing vegetation community see Fig. 3C.

*F. takayuensis Steph. — (per. — cc, ant. — ¢) —
Abies and Betula living trunks, died trunks and trunk
bases of Abies and Picea in dark coniferous forests; Picea
trunk in mixed forest. A3, 8,17 [822—1532], C13[1399].
Prim-74-6-17, Prim-88-19-17 (kept under Lejeunea ja-
ponica), Prim-36-16-21.

¥F. taradakensis Steph. — Tilia amurensis trunk in
Pinus koraiensis—broadleaved forest. D2 [190]. Bik-1-2-
2. Gambaryan (2001).
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Fuscocephaloziopsis leucantha (Spruce) Vana et
L. Soderstr. — (per. — f, ant. — r, spor. — r) — Once
on humus shaded by herbs on subalpine meadow; de-
caying log in Betula lanata crooked forest; decaying
and rotten wood in dark coniferous and mixed forests,
once on Picea root in dark coniferous forest. A8, 12, 18,
20 [630—1559], B7, 8, 9 [443—601], C13, 17, 20, 21, 26,
30 [1399—1523]. Prim-100-25-17 (kept under Lophozia
guttulata), Prim-43-1-21, Prim-52-5-21 (kept under Lo-
phozia silvicola). Gambaryan (2001) as Cephalozia leu-
cantha Spruce.

IIF. loitlesbergeri (Schi n.) Vana et L.Soder-
str. — (per., spor.) — Plant debris on lateral side of the
hummock in hummocky Sphagnum bog. Mixed with
Calypogeia sphagnicola, Cephalozia bicuspidata, Fus-
cocephaloziopsis pleniceps, Mylia anomala. C24 [1501].
Prim-46-11-21. For the housing vegetation community
see Fig. 3F.

FF. lunulifolia (Dumort.) Véana et L. Soderstr. —
(per. —f, ant. — s, spor. — s, gemm. — r) — Humus, hu-
mus mixed with plant debris covering rocky outcrops,
rocks and boulders, including those in niches on rock
fields and beds of temporary watercourses in tundra and
crooked forest belts; decaying and rotten wood, Picea
and Betula roots and trunk bases, humus, including that
covering boulders in dark coniferous and mixed forests.
A3, 8, A9, 11, 17, 18 [745-1532], B4, 7, 8, 9, 12, 13, 15,
17,18 [443—-1472],C12,13,17, 20, 21, 22, 26, 30 [1399—
1557], D5 [188]. Prim-80-1-17, Prim-104-11-17, Prim-
36-11-21. Gambaryan (2001) as Cephalozia lunulifolia
(Dumort.) Dumort.

IF. pleniceps (Austin) Véana et L. S6derstr. — Hu-
mus and plant debris, plant debris on lateral side of the
hummock in hummocky Sphagnum bog. Mixed with
Cephalozia bicuspidata, Fuscocephaloziopsis loitles-
bergeri, Mylia anomala. C19, 24 [1495-1501]. Prim-
41a-1-21, Prim-46-11-21. For housing vegetation com-
munity see Fig. 3F.

Geocalyx graveolens (Schrad.) Nees — Covering
rocks in river canyon in mixed forest. B21 [424]. Prim-
111-6-17. Gambaryan (2001).

Gymnomitrion parvitextum (Steph.) Mamontov,
Konstant. et Potemkin — (ant. —f, arch. —f, spor. — f) —
Covering upper and vertical surfaces of rocky outcrops
and rocks, its crevices and niches in tundra belt; fine soil
and humus covering vertical surface of rocks and boul-
ders in crooked forest belt; humus covering boulder and
rocks in dark coniferous forests. A8, 12, 15[1119, 1532—
1559], B9 [443], C7, 10, 12, 15, 16 [1502—1739]. Prim-
83-5-17, Prim-33-2-21, Prim-39-10-21. Gambaryan
(2001) as Marsupella commutata (Limpr.) Bernet.

Harpanthus flotovianus (Nees) Nees — Humus and
humus mixed with plant debris on lateral side of grass
hummock, clayish soil covering decaying decorticated
root, plant debris on boggy bank of pond in Picea do-
minating coniferous forests with ponds and boggy sites.
C20, 22, 23 [1502—1525]. Prim-42-1-21, Prim-44-2-21,
Prim-45-1-21. Gambaryan (2001).

H. scutatus (F. Weber et D. Mohr) Spruce — Clayish
soil in a bed of temporary stream in grass meadow sur-
rounded by dark coniferous forests; clayish soil covering
boulder in Betula lanata crooked forest. Mixed with Lo-
phocolea cuspidata, Marchantia latifolia, Pellia neesiana,

Solenostoma obscurum, Trilophozia quinquedentata. C25,
28 [1398, 1499]. Prim-47-2-21, Prim-50-14-21.

"Herbertus arcticus (Inoue et Steere) Schljakov —
Vertical surface of N-facing rocks on a ridge in Betula la-
nata crooked forest. Mixed with Frullania sp., Lejeunea
japonica, Radula cf. japonica, Scapania crassiretis, S. gym-
nostomophila, Sphenolobus minutus, Trilophozia quin-
guedentata, Tritomaria exsecta. C29 [1364]. Prim-51-1-
21. For housing vegetation community see Fig. 3C.

*H. dicranus (Taylor ex Gottsche, Lindenb. et Nees)
Trevis. — Fine soil covering boulder in niche on rock
field in tundra belt; covering rocks in crevices, sandy soil
and humus covering rocks in dark coniferous and mixed
forests. A10 [1532], B4, 9, 8 [443—601]. Prim-81-6-17,
Prim-95-7-17 (kept under Bazzania denudata), Prim-
100-38-17.

Isopaches bicrenatus (Schmidel) H. Buch —
(per. — ¢, ant. — cc, arch. — ¢, gemm. — ¢) — Clayish
soil on a spot of bare ground of cryogenic origin in dwarf
shrub-lichen stony tundra. C7 [1739]. Prim-30-12-21.

Jungermannia pumila With. — (per. — cc, ant. —
cc) — Wet rocks along river bank in dark coniferous fo-
rest with Pinus koraiensis, Betula and Acer admixture;
humus and sandy soil covering rocks in mixed forest.
B1, 3, 8, 9 [443—601]. Prim-94-19-17, Prim-99-14-17,
Prim-100-13-17 (kept under Solenostoma obscurum).

Lejeunea japonica Mitt. — (per. — s; ant. — s) —
Vertical surface of rocks, fine soil and clayish soil cove-
ring vertical surface of rocks and rocky outcrops in Be-
tula lanata crooked forest and Abies forest; died standing
coniferous trees and their trunk bases, Acer roots, Be-
tula trunks, covering rocks along river and in waterfall
area in mixed forests. A17 [822], B3, 9, 10 [443-478],
C28, 29 [1364—1398]. Prim-88-18-17, Prim-100-21-17,
Prim-51-15-21. Kolesnikov (1938) as Lejeunea cavifolia
(Ehrh.) Lindb.; Gambaryan (2001) as L. cavifolia and
L. japonica, Sikhote-Alin Biosphere Reserve.

Lepidozia reptans (L.) Dumort. — (per. —s) — Hu-
mus covering rocks in niches in dwarf shrub-lichen tun-
dra and rock fields in tundra belt; humus, humus co-
vering rotten wood, rotten wood in crooked forest belt;
rotten and decaying wood, Picea roots, Betula lanata
trunk base in dark coniferous forests; decaying wood, hu-
mus covering boulder, sandy soil in mixed forests; sandy
soil covering rocks in inundated forest. A3, 5, 8, 12, 17,
18 [745-1559], B1, 4, 7, 8, 12, 15, 17 [467—1472], C4,
13, 20, 30 [1399—-1502], D19 [504]. Prim-83-3-17, Prim-
48-2-21, Bik-7-1-1. Zerov (1966), the upper reaches of
the river Takema (Kema), Kanikheza (Zmeinaya) River
(Bikin River basin); Gambaryan (2001).

fLiochlaena subulata (A. Evans) Schljakov —
(per. — ¢, ant. — ¢, gemm. — cc) — Once on humus co-
vering boulder in crooked forest belt; rotten wood in
dark coniferous forests; vertical surface of rocks, sandy
soil and decaying wood in mixed forests. B1 [467], C4,
13 [1399-1462], D9 [234]. Prim-92-10-17, Prim-27-18-
21, Prim-36-8-21. Gambaryan (2001).

Lophocolea cuspidata (Nees) Limpr. — (ant. —
f) — Clayish soil in a bed of temporary stream in
grass meadow surrounded by dark coniferous forests.
C25[1499]. Prim-47-1-21.

¥L. heterophylla (Schrad.) Dumort. — (per. — cc,
ant. —cc, spor. — f) — Decaying wood in Betula crooked
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forest; decaying and rotten wood, of which decorticated
decaying logs or their parts and decorticated standing
died trees are more often, humus covering decaying log
in dark coniferous forests; covering boulder, decaying
and rotten wood in mixed forest; sandy soil covering Al-
nus trunk base in inundated forest, humus mixed with
plant debris in coastal rock crevices. A8, 17, 18, 22 [4,
745-1532], B2, 6, 8, 17 [450—1247], C11, 13, 20, 21, 30,
33 [1022—1551], D5, 12, 19 [188-504]. Prim-79-11-17,
Prim-113-1-17, Prim-43-4-21. Gambaryan (2001).

*Lophocolea itoana Inoue — Humus along stream-
bed in Betula crooked forest; plant debris covering sandy
soil in rocky streambed surrounded by mixed forest.
A13[1299], B1 [467]. Prim-84-1-17, Prim-92-12-17.

L. minor Nees — (gemm. — ¢) — Decaying and rot-
ten wood in dark coniferous and inundated forests;
sandy and fine soil covering coastal rocks, covering
rocks in scattered coastal Quercus forest. A3, 23, 24 [11,
86, 977], B6 [535], C30 [1495]. Prim-74-1-17, Prim-
114-1-17, Prim-52-8-21. Gambaryan (2001).

Lophozia guttulata (Lindb. et Arnell) A. Evans —
(per. — cc, ant. — ¢, spor. — s, gemm. — f) — Plant de-
bris in niches on rock fields, humus mixed with plant de-
bris covering vertical surface of rocks in Pinus pumila
and Alnus fruticosa crooked forests; rotten and decay-
ing wood, humus in Betula crooked forests, dark conif-
erous and mixed forests. A3, 8, 9, 11 [977—1532], B7, 9,
12, 15 [443-1472], C12, 17, 20, 30 [1495—1557]. Prim-
74-3-17, Prim-100-25-17, Prim-42-10-21. Kolesnikov
(1938), Sikhote-Alin Biosphere Reserve.

*L. lantratovae Bakalin — (gemm. — cc) — Fine
soil covering boulders in a bed of temporary water-
course in crooked forest belt; rocks, di erent types of
soil covering rocks, decaying wood, humus on decaying
wood in mixed forests. A19 [728], B3, 9, 10, 18 [443—
478, 1392], C2 [1191]. Prim-94-13-17, Prim-100-11-17,
Prim-25-2-21.

L. murmanica Kaal. — (gemm. — cc) — Soil co-
vering vertical surface of rocks on the border of dwarf
shrub-lichen stony tundra and crooked forest (Pinus
pumila, Alnus fruticosa, Rhododendron aureum with
young trees of Betula lanata). In pure mats. C15 [1502].
Prim-38-1-21. The plants in the studied specimens are
morphologically similar to L. murmanica populations
coming from the European North, but genetic relation-
ships of the European and Far Eastern populations have
never been tested and remain unclear.

*L. silvicola H. Buch — (per. — s, ant. — f, arch. —
s, spor. — s, gemm. — ¢) — Humus, humus mixed with
plant debris and plant debris covering rocks and boul-
ders in niches of rock fields in tundra belt; humus, hu-
mus mixed with plant debris covering vertical surface
of rocks, rotten wood in Alnus fruticosa and Pinus pu-
mila crooked forests; decaying and rotten wood in dark
coniferous and mixed forests. A6, 17 [822, 1572], B13,
16, 17 [1247-1471], C4, 12, 20, 22, 26, 30 [1462—1557].
Prim-77-7-17, Prim-108-2-17, Prim-44-1-21.

*L. silvicoloides N. Kitag. — (per. — c, ant. — f,
spor. — s, gemm. — ¢) — Humus covering boulders and
rocks in niches of rock fields, humus and humus mixed
with plant debris covering vertical surface of rocks, rot-
ten wood, plant debris in Alnus fruticosa and Pinus pu-
mila crooked forest; decaying and rotten wood, humus
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mixed with plant debris covering boulder in dark coni-
ferous forests. A8, 12 [1532—1559], B13 [1471], C4, 12,
20 [1462—1557]. Prim-79-13-17, Prim-83-9-17, Prim-
42-11-21.

*L. ventricosa (Dicks.) Dumort. — (per. —f, ant. —
S, spor.—s, gemm. — ¢) — Humus covering boulders and
rocks in niches on rock fields in tundra belt; decaying
wood, humus on lateral side of grass hummock, humus
covering boulder on a lake shore in dark coniferous fo-
rests. A8 [1532], B13 [1471], C20, 22 [1502, 1514].
Prim-104-12-17, Prim-42-1-21, Prim-44-3-21 (kept un-
der Schljakovia kunzeana).

fLophoziopsis excisa (Dicks.) Konstant. et Vil-
net — (per. —c, ant. — cc, arch. —s, spor. — s) — Clayish
soil at the edge of bare ground spot of cryogenic origin,
humus, including that in niches between boulders, in
dwarf shrub-lichen stony tundra; humus in crevices on
rock fields in crooked forests belt; crevice between ba-
salt boulders in secondary Picea-Abies valley forest on
rock field slope. B14 [1454, 1472], C7, 12, 13, 15 [1399—
1739], D20 [483]. Prim-105-2-17, Prim-38-8-21, Bik-9-
1-4 (kept under Cephaloziella divaricata).

*L. longidens (Lindb.) Konstant. et Vilnet —
(gemm. — cc) — Humus mixed with plant debris co-
vering rocks in niche of a rock field in tundra belt;
died trunks of Pinus pumila, Betula lanata trunk bases
in crooked forest belt; died standing decorticated tree
in dark coniferous forests; covering rocks along river-
bank in mixed forest. A4, 7, 8 [1375—1553], B9 [443],
C30 [1495]. Prim-75-1-17, Prim-78-11-17, Prim-52-12-
21 (kept under Tritomaria exsecta).

Mannia gracilis (F. Weber) D. B. Schill et
D. G. Long — (ant. — f, arch. — cc) — Humus covering
rocks in Abies forest; sandy soil and sandy soil covering
rocks in rocky streambed surrounded by mixed forest.
B1, B9 [443—467]. Prim-100-42-17, Prim-92-8-17.

Marchantia alpestris (Nees) Burge — (arch. —c,
gemm. — cc) — Clayish soil in a bed of temporary stream
in grass meadow surrounded by dark coniferous forest;
sandy soil covering rocks in mixed forest. B21 [424],
C25[1499]. Prim-111-16-17, Prim-47-1-21.

M. latifolia Gray (= M. polymorpha auct. non L.) —
(gemm. — f) — Sandy soil between boulders on river-
bank surrounded by mixed forest; clayish soil in a bed of
temporary stream in grass meadow surrounded by dark
coniferous forests. B9 [443], C25 [1499]. Prim-100-5-
17, Prim-47-2-21. Gambaryan (2001) as Marchantia
polymorpha L.

M. polymorpha L. s. str. (= M. aquatica (Nees)
Burge ) — Gambaryan (2001) as M. aquatica.

Marsupella emarginata (Ehrh.) Dumort. — (per. —
f, ant. —s, arch. — s, spor. — s) — Humus, humus mixed
with plant debris, fine soil covering rocks in niches in
dwarf shrub-lichen tundra, covering boulders and rocks,
including those in niches on rock fields, in tundra belt;
humus covering rocks and boulders in beds of tempo-
rary watercourses, covering vertical surface of rocks in
crooked forest belt; humus mixed with plant debris cov-
ering boulders, humus, fine-grained and sandy soil cov-
ering rocks in dark coniferous and mixed forests. Al, 6,
7,8,10, 14, 15 [637—1572], B4, 8, 9, 18, 21 [424—1392],
C2,4,7,12, 13, 16, 28, 29 [1191-1739]. Prim-72-1-17,
Prim-109-13-17, Prim-50-21-21. Gambaryan (2001).
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M. tubulosa Steph. — (per. — ¢, ant. — f) — Hu-
mus and sandy soil covering rocks in mixed forests. A1,
2 [637—671], B3, B21 [424—451]. Prim-72-5-17, Prim-
73-4-17, Prim-94-6-17. Gambaryan (2001). All reports
of the species made by Gambaryan are based on dry ma-
terial without taking into account the characteristics of
oil bodies; therefore, her records are uncertain.

Mesoptychia heterocolpos (Thed. ex Hartm.)
L. Soderstr. et Vana — (per.) — Clayish soil in a big ver-
tical crevice in N-facing rocks on aridge in Betula lanata
crooked forest. C29 [1364]. Prim-51-12-21.

FfMetacalypogeia cordifolia (Stephani) Inoue —
Humus in dark coniferous forest; rocks, sandy soil cov-
ering rocks, humus, humus mixed with plant debris
covering rocks, rotten and decaying wood in mixed fo-
rests; sandy soil covering rocks in inundated forest. A1,
20 [630—637], B1, 4, 8, 6, 21 [424—601], D2, 5 [188,
190]. Prim-72-14-17, Prim-94-23-17, Bik-1-4-1. Gam-
baryan (2001).

Metzgeria furcata (L.) Corda — (per.) — Betula la-
nata trunk base in dark coniferous forest with Betula ad-
mixture. A8 [1532]. Prim-79-22-17. Gambaryan (2001).

M. lindbergii Schi n. — (ant. — cc, arch. — cc) —
Humus along streambed in Betula crooked forest; Be-
tula trunk base, trunk base of died standing barked Pi-
cea, humus covering rocks in dark coniferous forests.
A8, 131299, 1532], B9 [443], C13 [1399]. Prim-79-21-
17, Prim-84-3-17, Prim-36-19-21. Gambaryan (2001) as
Metzgeria conjugata Lindb.

¥M. pubescens (Schrank) Raddi — (ant. — s,
arch. — s, spor. — s, gemm. — r) — Betula trunk base,
rocky outcrops and rocks in Betula crooked forest; hu-
mus covering rocks, Acer, Betula trunk bases and trunks
in dark coniferous forests; Acer, Betula and Picea trunks,
Alnus trunk base, Acer and Tilia roots, died standing co-
niferous trees, covering boulders and rocks, plant debris
in mixed forests; crevices between basalt boulders in
secondary Picea-Abies valley forest on rock field slope;
sandy soil covering Acer root in inundated forest. A2,
3,8, 11, 17, 18 [671-1532], B1, 9, 21 [424-535], C13,
28 [1364—1399], D22 [489]. Prim-82-1-17, Prim-51-10-
21, Bik-11-1-2. Kolesnikov (1938), Gambaryan (2001)
as Apometzgeria pubescens (Schrank) Kuwabh.

IMylia anomala (Hook.) Gray — (per. — s, ant. —
s, gemm. — c¢) — Over and among Sphagnum on animal
path and humus wall in boggy dwarf shrub-moss tundra
with clumps of Pinus pumila and Alnus fruticosa; plant
debris on lateral sides of the hummocks, among Sphag-
num on the upper side of the hummocks, Sphagnum
debris in hollows between hummocks on hummocky
Sphagnum bog. In pure mats or mixed with Calypogeia
sphagnicola, Cephalozia bicuspidata, Cladopodiella flui-
tans, Fuscocephaloziopsis loitlesbergeri, Scapania paludi-
cola, Schljakovia kunzeana. C9, 24 [1501-1622]. Prim-
32-3-21, Prim-46-10-21. For the housing vegetation
community see Figs. 3B, 3F.

M. taylorii (Hook.) Gray — (per. — f, ant. — f,
spor. —s, gemm. — r) — Humus covering rocks in niches
on rock fields in tundra belt; humus covering rocky
outcrops and rocks, boulders in streambeds of tempo-
rary watercourses, rotten wood in crooked forest belt;
rotten and decaying wood, humus covering Picea and
Betula roots, humus mixed with plant debris covering

boulders in dark coniferous forests. A8 [1532], B8, 15,
17, 18 [601-1472], C4, 12, 13, 20, 26, 27, 30 [1399—
1557]. Prim-79-16-17, Prim-108-4-17, Prim-42-9-21.
Kolesnikov (1938), Gambaryan (2001), Sikhote-Alin
Biosphere Reserve.

M. verrucosa Lindb. — (per. — f, ant. — f, spor. —
s) — Rare on humus and plant debris covering rocks in
niches on rock field in tundra belt; rotten wood, humus
covering boulder in a bed of temporary watercourse in
crooked forest belt; decaying and rotten wood, Picea
and Betula roots, humus covering boulders and decay-
ing wood in dark coniferous and mixed forests. A3, 8, 11,
17,18,19[728-1532], B8, 7,12, 15, 18 [541-1472], C1,
13, 20, 21, 26, 27, 30 [1139—-1526], D5, 19 [188, 504].
Prim-79-8-17, Prim-88-12-17, Prim-42-5-21. Koles-
nikov (1938), Gambaryan (2001), Sikhote-Alin Bio-
sphere Reserve.

Neoorthocaulis attenuatus (Mart.) L. Soderstr.,
De Roo et Hedd. — (per. — s, ant. — s, gemm. — cc) —
Living and died trunks (lying part) of Pinus pumila,
humus covering rocks in crevices and niches between
boulders on rock fields in Pinus pumila thickets, humus
covering Betula roots in crooked forest belt; decaying
and rotten wood in boggy places in subalpine dark co-
niferous forests (not lower than 1500 ma.s. 1.). A4, 8, 11,
12 [1375—1559], B13, 15, 17 [1247-1472], C20 [1502].
Prim-75-5-17, Prim-106-3-17, Prim-42-11-21 (kept un-
der Lophozia silvicoloides). Gambaryan (2001) as Ortho-
caulis attenuatus (Mart.) A. Evans.

FNowellia curvifolia (Dicks.) Mitt. — (per. — cc,
ant. — s, spor. — f) — Decaying and partly rotten de-
corticated logs in dark coniferous and mixed forests.
Al7, 18 [745-822], B7, 8 [541—601], C1, 13, 20, 21,
30 [1139—1523], D5, 19 [188, 504]. Prim-88-10-17,
Prim-42-15-21, Bik-1-4-2. Gambaryan (2001).

Odontoschisma denudatum (Mart.) Dumort. —
Gambaryan (2001), under the present name and as
0. elongatum (Lindb.) A. Evans.

FPedinophyllum truncatum (Steph.) Inoue — (per.,
ant.) — Cli sunder forest canopy. D23 [149]. Koldaeva,
VBGI 73377. Gambaryan (2001).

Pellia neesiana (Gottsche) Limpr. — (ant. — f) —
Clayish soil in a bed of temporary stream in grass
meadow surrounded by dark coniferous forests; sandy
soil and plant debris covering rocks in mixed forest.
B3 [451], C25 [1499]. Prim-94-22-17, Prim-47-1-21.
Gambaryan (2001).

*Plagiochila ovalifolia Mitt. — (per. — f) — Acer
root, rocks and humus covering rocks, including water-
fall area in river canyon, in mixed forest. A17 [822], B9,
10 [443—478]. Prim-88-22-17, Prim-100-23-17, Prim-
101-7-17.

P. porelloides (Torr. ex Nees) Lindenb. — (per. —
f, ant. — f, arch. — s) — Humus, humus covering boul-
ders near temporary watercourses, soil covering rocky
outcrops and rocks, bark of decaying wood in Betula
lanata crooked forests; humus mixed with plant debris
covering rocks and Picea root in dark coniferous forests;
rotten wood, Picea trunk base, humus mixed with plant
debris covering Betula root, covering rocks and sandy
soil covering rocks, humus near ponds in mixed forests;
Betula root, sandy soil covering decaying wood in inun-
dated forest. A13, 17, 18, 19 [728—1299], B4, 6, 7, 8, 9,
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21 [424—601], C28, 30 [1398—1495], D9 [234]. Prim-
84-4-17, Prim-52-13-21, Bik-4-1-3. Gambaryan (2001).

Plagiochila satoi S. Hatt. — (ant. — f) — Humus and
sandy soil covering rocks and boulders, including those
near watercourses in mixed forests. Al, 17 [637, 822],
B10, 21 [424—478]. Prim-88-1-17, Prim-101-9-17 (kept
under Lophozia lantratovae), Prim-111-20-17. Gam-
baryan (2001). Taxonomic status of the species is ques-
tionable (cf. So, 2001).

Plectocolea ovalifolia (Amakawa) Bakalin et Vil-
net — Covering rocks along riverbank in mixed forest.
B9 [443]. Prim-100-9-17.

fPorella caespitans (Steph.) S. Hatt. —Vertical
surface of rocks in Pinus koraiensis—broadleaved forest.
D7 [183]. Bik-2-1-4.

¥P. chinensis (Stephani) S. Hatt. — (per.) — Quer-
cus mongolica trunk in Pinus koraiensis—broadleaved
forest on a ridge. D3 [277]. Bik-1-3-1. Gambaryan
(2001).

P. faurieri (Steph.) S. Hatt. — Gambaryan (2001).

FP. gracillima Mitt. — Vertical surface of rocks in
crevice in Betula lanata crooked forest; Acer trunk in
mixed forest; upper surface of basalt rocks in secondary
Picea-Abies valley forest. A20 [630], C29 [1364], D20,
24 [483—494]. Prim-91-3-17, Prim-51-10-21 (kept under
Metzgeria pubescens), Bik-9-2-1. Gambaryan (2001).

1P. grandiloba Lindb. — Vertical surface of rocks in
Pinus koraiensis—broadleaved forest. D7, 8 [183—195].
Bik-2-1a-4, Bik-3-1-2. Gambaryan (2001).

P. platyphylla (L.) Pfei — Gambaryan (2001).

P. ulophylla (Steph.) S. Hatt. — Zerov (1954) as
Macvicaria ulophylla (Steph.) Hatt., Bikin River valley,
vicinity of Verkhny Pereval Settl., Bikin River basin:
Alchan River valley and Venchal’naya Mt., Kanikheza
(Zmeinaya) River; Gambaryan (2001) as Macvicaria
ulophylla (Steph.) Hatt.

FP. vernicosa Lindb. — (per. — s) — Rocks, clay-
ish soil covering rocky outcrops and rocks in Betula la-
nata crooked forest; covering rocks and humus covering
rocks, Populus suaveolens s.I. trunk in Abies dominating
valley forests; Betula and Tilia trunks, Acer trunk base,
N-facing and S-facing vertical surfaces of rocks in mixed
forests; basalt boulder in Larix-Picea post-fire forest.
Al17,18 [745—822], B9 [443], C28, 29 [1364—1398], D1,
8, 9, 12, 15 [193—494]. Prim-100-30-17, Prim-50-8-21,
Bik-1-1-1. Kolesnikov (1938) as Madotheca vernicosa
(Lindb.) Steph.; Gambaryan (2001) as Porella vernicosa,
Sikhote-Alin Biosphere Reserve.

Preissia quadrata (Scop.) Nees — (ant. — s) —
Covering N-facing rocks in Betula lanata crooked fo-
rest; plant debris, sandy soil covering rocks along river,
including waterfall area in mixed forests. B4, 5, 10,
11 [478—489], C29 [1364]. Prim-95-18-17, Prim-102-1-
17, Prim-51-9-21.

Pseudolophozia cf. debiliformis (R. M. Schust. et
Damsh.) Konstant. et Vilnet — (gemm. — cc) — Humus
covering rocks in niches between boulders in small rock
field surrounded by Pinus pumila thickets. B13 [1471].
Prim-104-10-17.

*P. sudetica (Nees ex Huebener) Konstant. et Vil-
net — (per. —s, spor. — s, gemm. — cc) — Humus cove-
ring vertical surface of rocks, humus in niches on rock
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fields in tundra and crooked forest belts; covering rocks
and humus covering rocks, including those near water-
courses in mixed forest. A2, 12 [671, 1559], B9, 12, 13,
15 [443—1472], C4, 12, 15 [1462—1557]. Prim-73-9-17,
Prim-27-1-21, Prim-38-10-21.

FPtilidium ciliare (L.) Hampe — Soil among mosses,
plant debris, over Sphagnum in tundra belt, including
areas at the border of Pinus pumila and Alnus fruti-
cosa crooked forest; basalt boulder in Larix-Picea-Be-
tula post-fire forest on slope. C5, 7, 9 [1489—1739],
D15 [408]. Prim-28-1-21, Prim-32-2-21, Bik-5-4-1. The
species was also collected at 1133 m a. s. |. in the head
of the Srednyaya Amgu River (collecting area B), but
the specimen was subsequently lost and cannot be cited
here. Kolesnikov (1938), Gambaryan (2001), Sikho-
te-Alin Biosphere Reserve.

FP. pulcherrimum (Weber) Vain. — (per. — c,
spor. — f) — Living and died Pinus pumila trunks, Alnus
fruticosa living trunks, humus covering rocks on rock
fields in Pinus pumila crooked forests; decaying wood
in Betula crooked forest; rotten and decaying wood, Be-
tula, Abies and Picea trunks including their bases in dark
coniferous forests; rotten wood in mixed forest; Larix
trunk in swamp with scattered Larix cajanderi trees. A3,
4,8,11,17 [822—1532], B7, 8,9, 15, 17 [443—1472], C4,
11, 13, 15, 20, 26, C27, C30 [1399—1551], D19 [504].
Prim-100-53-17, Prim-25-1-23, Bik-7-1-3. Kolesnikov
(1938), Gambaryan (2001), Sikhote-Alin Biosphere
Reserve.

fRadula complanata (L.) Dumort. — (per. — cc,
ant. — cc, spor. — s) — Vertical surface of rocks in Be-
tula lanata crooked forest; Abies, Acer, Betula, Picea, and
Populus suaveolens s. I. trunks and trunk bases in dark
coniferous forests; plant debris in temporary streambed
in grass meadow surrounded by dark coniferous forests;
living and died standing barked Abies trunks, Tilia roots,
sandy soil covering rocks along river in mixed forests.
A3, 8[977,1532], B1, 2, 3,9, 7, 21 [424-541], C13, 25,
28 [1398—1499], D13, 14 [407—408]. Prim-111-11-17,
Prim-47-7-21, Bik-5-3-3. Gambaryan (2001).

R. constricta Steph. — (gemm.) — Humus mixed
with plant debris covering W-facing rocks in Abies fo-
rest with Acer and Ulmus admixture. With Plagiochila
porelloides. B9 [443]. Prim-100-41-17. Gambaryan
(2001).

R. cf. japonica Gottsche ex Steph. — Vertical sur-
face of N-facing rocks on aridge in Betula lanata crooked
forest. C29 [1364]. Prim-51-4-21. The specimens was
identified with some doubts because plants are sterile
and the position of gynoecia is not observable.

R. obtusiloba Steph. — Soil covering rocks on rock
field in Pinus pumila crooked forest; fine soil covering
vertical surface of rocks in Betula lanata crooked forest;
humus covering rocks in Abies forest; fine-grained and
sandy soil covering rocks in mixed forest; plant debris
covering root in inundated forest. B3, 6, 9, 10, 21 [424—
535], C29 [1364]. Prim-92-15-17, Prim-101-4-17, Prim-
111-12-17.

Reboulia hemisphaerica (L.) Raddis. |. — (ant. —s,
spor. — s) — Sandy soil and humus covering SW-facing
rocks in Abies valley forest; sandy soil, sandy soil with
plant debris covering rocks, including waterfall area in
mixed forests; sandy soil covering coastal cli in crevice.
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A23 [11], B1, 4, 9, 10 [443—485]. Prim-92-4-17, Prim-
100-40-17, Prim-114-4-17. Gambaryan (2001). The
lack of subspecies identification of above mentioned col-
lections is resulted from fragmentary material that pre-
vent clear recognition of the inflorescence type.

R. hemisphaerica (L.) Raddi subsp. orientalis
R. M. Schust — (ant. — cc, arch. — cc, spor. — ¢) —
Clayish soil covering rocks in Betula lanata crooked
forest; sandy soil covering rocks, including those along
river in mixed forest. B1, 5 [467—489], C28, 29 [1364—
1398]. Prim-92-2-17, Prim-96-2-17, Prim-51-12-21.

Riccardia latifrons (Lindb.) Lindb. — (ant., arch.) —
Rotten wood in a small rocky stream valley surrounded
by mixed forest. B21 [424]. Prim-111-27-17.

R. palmata (Hedw.) Carruth. — (per. — s, ant. —
f, arch. — f, spor. — s, gemm. — s) — Rare on decaying
wood in Betula lanata crooked forest; rotten and de-
caying wood in dark coniferous and mixed forests.
A18, 19 [728—745], B7, 8 [541-601], C14, C7, 28, 30,
33 [1022—1526]. Prim-89-6-17, Prim-99-11-17, Prim-
50-20-21. Gambaryan (2001).

Riccia fluitans L. — Gambaryan (2001).

*R. sorocarpa Bisch. — (spor.) — Fine soil on
a ledge in crevice of SSE-facing coastal rocks in scat-
tered Quercus forest. A24 [86]. Prim-115-1-17. For the
housing vegetation community see Fig. 1G.

Sandea japonica Steph. ex Yoshin. — (gemm. —
f) — Sandy soil covering rocks along river in mixed
forest. B3, 21 [424—451]. Prim-94-4-17, Prim-111-15-
17. Gambaryan (2001) as Conocephalum japonicum
(Thunb.) Grolle.

Scapania apiculata Spruce — (gemm. — c¢) — De-
corticated decaying logs in dark coniferous and mixed
forests. A18 [745], C21, 30 [1495—1523]. Prim-89-4-17,
Prim-43-2-21, Prim-52-4-21. Gambaryan (2001).

*S. crassiretis Bryhn — (gemm. — c¢) — Rocks
along temporary watercourses, soil covering boulders in
a streambed in crooked forest belt; covering rocks and
humus covering rocks in mixed forests. A2 [671], B3,
18 [451, 1392], C4, 16, 28, 29 [1364—1598]. Prim-94-
15-17, Prim-109-20-17, Prim-50-5-21.

1S. gymnostomophila Kaal. — Covering vertical
surface of N-facing rocks on a ridge in Betula lanata
crooked forest; soil covering N-facing rocks in waterfall
area in deep river canyon surrounded by mixed forest.
Mixed with Herbertus arcticus, Reboulia hemisphaerica,
Scapania crassiretis. B10 [478], C29 [1364]. Prim-101-
2-17, Prim-51-1-21. For housing vegetation community
see Fig. 3C.

1S. irrigua (Nees) Nees — (per. —f, ant. — f, gemm. —
¢) — Covering rocks, humus covering boulder in a bed
of temporary watercourse in Alnus fruticosa and Pinus
pumila crooked forest; covering basalt boulder in se-
condary Picea valley forest; decaying wood near stream
in mixed forest; clayish soil on old logging road sur-
rounded by Alnus forest. A19 [728], B9, 18 [443, 1392],
C32[1060], D21 [448]. Prim-100-19-17, Prim-54-1-21,
Bik-10-1-2. Gambaryan (2001).

S. cf. lingulata H. Buch — Gambaryan (2001).

S. microdonta (Mitt.)) Mull. Frib — (gemm. —
s) — Humus and fine soil covering rocks and boulders
in niches on rock fields in tundra belt and Pinus pumila

crooked forests. A7, 10 [1532—1553], B14, 16, 18 [1392—
1466], C6, 7, 10 [1618—1739]. Prim-78-4-17, Prim-105-
1-17, Prim-29-3-21. Gambaryan (2001) as Macrodiplo-
phyllum microdontum (Mitt.) Perss.

S. mucronata H. Buch — (per. — s, gemm. — cc) —
Sandy soil covering rocks along riverbank, including
waterfall area in mixed forest; humus covering rocks in
Abies forest; sandy soil with plant debris in crevice of
sea coastal cli . A23[11],B1,9, 10, 21 [424—478]. Prim-
92-1-17, Prim-100-44-17, Prim-114-8-17. Gambaryan
(2001).

S. paludicola Loeske et Mull. Frib. — (ant. — f) —
Plant debris on boggy banks of ponds surrounded by
Picea dominating coniferous forest; plant debris in
moss-Carex bog, Sphagnum debris in hollows between
hummocks in hummocky Sphagnum bog. C22, 23,
24 [1501—-1525]. Prim-44-4-21, Prim-45-1-21, Prim-46-
1-21. Gambaryan (2001).

*S. parvifolia var. parvifolia Warnst. — (per. — f,
ant. — s, gemm. — f) — Clayish soil on a spot of bare
ground of cryogenic origin in dwarf shrub-lichen stony
tundra, humus covering boulders in beds of tempo-
rary watercourses and in niches on rock fields in tun-
dra belt and Alnus fruticosa and Pinus pumila crooked
forests. A7 [1553], B18, 19 [1392-1422], C4, 7, 12,
16 [1462—1739]. Prim-110-3a-17, Prim-110-3a-17,
Prim-30-14-21.

1S, parvifolia Warnst. var. grandiretis Schljakov —
(per.) — Humus covering boulder in temporary stream
valley in Alnus fruticosa and Pinus pumila crooked fo-
rest. Mixed with Calypogeia integristipula, Lophozia sp.,
Solenostoma pseudopyriflorum. B18 [1392]. Prim-109-
11-17.

S. parvitexta Steph. — (per. — f, gemm. — ¢) — Hu-
mus and sandy soil covering rocks along watercourses,
once on rotten wood in mixed forest. B9, 11, 21 [424—
484]. Prim-100-14-17, Prim-102-2-17, Prim-111-18-17.

S. rufidula Warnst. — (gemm. — ¢) — Humus co-
vering boulders in temporary watercourses in crooked
forest belt. B18 [1392], C16 [1598]. Prim-109-11a-17,
Prim-39-5-21.

S. scandica (Arnell et H. Buch) Macvicar — Gam-
baryan (2001). Although Gambaryan recorded this
species, it should be noted that she followed Schlja-
kov (1981) and Potemkin (1993, 1999), and included
S. parvifolia in S. scandica. The latter arises issue, which
species is actually had in hand. The re-examination of
all previously published records of S. scandica (inclu-
ding Gambaryan specimens), which were mentioned in
Bakalin (2010) for the Primorye and Khabarovsk terri-
tories, referred all to S. carinthiaca (Choi et al., 2012).
However, one of the specimens, on which the report of
S. scandica was based in Gambaryan (2001), was con-
firmed by S. S. Choi (in shed.) as S. scandica s. str., al-
though not mentioned in his treatment. We found and
restudied this specimen: its morphology corresponds to
S. scandica s. str., but it is sterile and the valuable fea-
ture of perianth mouth (entire) was not available for
checking.

*1S. sphaerifera H. Buch et Tuom. — (gemm. —
cc) — Humus and fine soil covering rocks and boul-
ders in niches on rock fields, covering vertical surface
of rocks and rocky outcrops in tundra belt; covering
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rocks in mixed forest; crevices between basalt boulders
in Larix cajanderi post-fire forest on rock field slope. In
pure mats or mixed with Barbilophozia barbata, Bazza-
nia manczurica, Diplophyllum taxifolium, Douinia pli-
cata, Herbertus dicranus, Marsupella emarginata, Sca-
pania microdonta, Sphenolobus minutus, S. saxicola,
Tetralophozia setiformis, Trilophozia quinquedentata.
A6, 7, 10 [1532—1572], B15, 16, 21 [424, 1466—1472],
C7, 8 [1716—1739], D17 [444]. Prim-77-14-17, Prim-
31-1-21, Bik-6-1-1.

Scapania subalpina (Nees ex Lindenb.) Dumort. —
(per. — cc, ant. — s, gemm. — cc) — Fine soil, sandy soil,
and humus covering rocks and boulders in streambeds
of temporary and perennial streams in crooked forests,
dark coniferous and mixed forests. A1, 13 [637, 1299],
B12,18[1186, 1392], C13 [1399]. Prim-72-12-17, Prim-
109-16-17, Prim-36-22-21. Gambaryan (2001).

¥S. undulata (L.) Dumort. — (per. — f, gemm. —
cc) — Clayish soil in a bed of temporary stream in grass
meadow surrounded by dark coniferous forests; soil cov-
ering boulders in streambed in dark coniferous forests.
C13, 25 [1399—1499], D21 [448]. Prim-36-23-21, Prim-
47-1-21, Bik-10-1-3. Gambaryan (2001).

Schistochilopsis cornuta (Steph.) Konstant. —
(per. —c, ant. —s, spor. — s, gemm. — ¢) — Rotten wood
in dark coniferous forests; decaying and rotten wood in
mixed forests. A3, 17, 18 [745—-977], B4, 8 [485, 601],
C13, 20 [1399-1502]. Prim-89-16-17, Prim-99-4-17,
Prim-36-13-21. Gambaryan (2001).

S. incisa (Schrad.) Konstant. — (per. — f, spor. — s,
gemm. — s) — Humus and humus mixed with plant de-
bris, including that covering rocks, and rocky outcrops
in tundra and crooked forest belts, sometimes on rot-
ten wood in Betula lanata crooked forest; rotten wood,
rarely decaying wood, humus and humus covering rocks
in dark coniferous forests; clayish soil covering rocks in
mixed forest. Al, 8, A2, 15 [637—1559], B9, 12, 18 [443—
1392], C4, 7, 12, 16, 29, 30 [1364—1739]. Prim-72-15-
17, Prim-109-2-17, Prim-52-17-21. Gambaryan (2001).

Schljakovia kunzeana (Huebener) Konstant. et Vil-
net — (ant. — s) — Humus on lateral side of grass hum-
mock, humus covering decaying log partly submerged in
water, humus covering boulder on a lake shore in Picea
dominating boggy coniferous forest; Sphagnum debris,
plant debris in hummock, lateral side of the hummock in
hummocky Sphagnum bog; bare clayish soil of cryogenic
origin in lichen-moss-dwarf shrub tundra on elevated
meso-relief element surrounded with di erent types of
bogs. C20, 22, 24, 31 [1501—1514]. Prim-42-1-21, Prim-
46-17-21, Prim-53-2-21. For housing vegetation com-
munity see Fig. 3F.

*Solenostoma obscurum (A. Evans) R.M. Schust. —
(per. — f, ant. — f) — Fine soil and humus covering
boulders in streambeds of temporary watercourses
in crooked forest belt; clayish soil wall in temporary
streambed in grass meadow surrounded by dark conif-
erous forests; covering rocks, sandy soil and humus cov-
ering rocks along riverbanks, including waterfall area in
mixed forests. A2, 13 [671, 1299], B3, 4, 9, 10, 12, 18,
21 [424—-1392], C25 [1499]. Prim-84-7-17, Prim-94-7-
17, Prim-109-17-17.

*S. pseudopyriflorum Bakalin et Vilnet — (per. —
cc, ant. —f, spor. —s) — Over humus, humus and clayish
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soil covering rocks and boulders in streambeds of tem-
porary watercourses in crooked forest belt, dark conifer-
ous and mixed forests. Al, 2, 8,12, 17 [637—1559], B12,
18, 19, 21 [424—1422], C2, 4, 15, 16 [1191—1598]. Prim-
73-3-17, Prim-111-2-17, Prim-38-2-21.

1*S. rossicum Bakalin et Vilnet — (per. — ¢, ant. —
s) — Spots of bare clayish soil of cryogenic origin in
dwarf shrub-lichen tundra with clumps of Pinus pum-
ila, bare clayish soil of cryogenic origin in lichen-moss-
dwarf shrub tundra on elevated meso-relief element
surrounded with di erent types of bogs. In pure mats
or mixed with Anthelia juratzkana, Scapania sp., Schlja-
kovia kunzeana, Trilophozia quinquedentata. A5 [1537],
C7, 31 [1511, 1739]. Prim-76-3-17, Prim-30-10-21,
Prim-53-3-21. For housing vegetation community see
Figs. 1C, 1D, 3G, 3H.

¥Sphenolobus minutus (Schreb.) Berggr. —
(per. —s, ant. — s, gemm. — r) — Fine soil, humus and
humus mixed with plant debris covering rocks and
boulders in niches and crevices, including rock fields
and streambeds of temporary watercourses, humus in
animal holes in di erent types of tundra and crooked
forest belt, once on rotten wood in the latter; rocks and
boulders, humus, sandy soil and humus mixed with
plant debris covering boulders, Betula trunk base in
dark coniferous and mixed forests; crevices between
basalt boulders in Larix cajanderi post-fire forest on
rock field slope. A6, A8, A9, A10, A15 [1119-1572],
B4, B8, B9, B13, B15, B17, B18, B19 [443—-1472],
C4, C6, C9, C12, C13, C15, C16, C29 [1364—1658],
D17 [444]. Prim-110-3-17, Prim-36-18-21, Bik-6-1-
10. Gambaryan (2001).

¥S. saxicola (Schrad.) Steph. — Humus, humus
mixed with plant debris, fine soil covering rocks and
boulders in niches and crevices, including rock fields in
tundra and crooked forest belts; crevices between basalt
boulders in Larix cajanderi post-fire forest on rock field
slope. A6, 7, 10 [1532—1572], B13, 14, 16 [1454—1471],
C6,7,12,15[1502—1739], D17, 20 [444, 483]. Prim-77-
11-17, Prim-30-1-21, Bik-6-1-11. Gambaryan (2001).

¥Syzygiella autumnalis (DC.) K. Feldberg, Véana,
Hentschel et J. Heinrichs — (ant. — s) — Rocks, decay-
ing logs and trunks in dark coniferous forests; humus
and sandy soil covering rocks, Betula and Picea trunks
in mixed forests. A1, 17, 18 [637—822], B9, 21 [424—
443], D19, 22 [489-504]. Prim-26-2-23, Bik-7-2-1, Bik-
11-1-1. Gambaryan (2001) as Crossogyna autumnalis
(DC.) Schljakov.

fTargionia hypophylla L. — (spor. — c) — Covering
rocks, sandy soil covering rocks in mixed forests; fine
soil on a ledge in the niche of coastal rocks in scattered
Quercus forest. A24 [86], B1 [467], D9 [234]. Prim-115-
1-17, Prim-92-6-17, Bik-4-1-5. Gambaryan (2001). For
housing vegetation community see Fig. 1G.

*Tetralophozia setiformis (Ehrh.) Schljakov —
Vertical surface of crevice in rocky outcrop, covering
boulders in dwarf shrub-lichen tundras, fine soil co-
vering boulders on a rock field. In pure mats or mixed
with Douinia plicata, Marsupella emarginata, Scapania
microdonta, S. sphaerifera, Sphenolobus saxicola, Trilo-
phozia quinquedentata. A10 [1532], C6, 7 [1658—1739].
Prim-81-1-17, Prim-29-1-21, Prim-30-19-21. For habi-
tat see Fig. 1E.
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fTrilophozia quinquedentata (Huds.) Baka-
lin — (per. — s, ant. — s, arch. — r, spor. — r) — Hu-
mus, clayish soil on a spot of bare ground of cryogenic
origin, vertical surface of rocks, humus covering boul-
ders in niches on rock fields in tundra belt; humus and
fine soil covering rocks and boulders in streambeds of
temporary watercourses in crooked forest belt; Betula
trunk bases, humus, plant debris with humus covering
boulders and rocks, including those along river banks,
in dark coniferous and mixed forests; crevices between
basalt boulders in Larix cajanderi post-fire forest on rock
field slope. A8, 9, 13, 14 [1180—1532], B3, 4, 9, 10, 12,
13, 15,17,18 [443—-1472],C2,4, 7,11, 12,15, 16, 21, 28,
29, 30 [1191—-1739], D17, 20, 21, 25 [444—494]. Prim-
79-18-17, Prim-104-1-17, Prim-25-4-21. Gambaryan
(2001) as Tritomaria quinquedentata (Huds.) H. Buch.

Tritomaria exsecta (Schmidel ex Schrad.) Schi n.
ex Loeske — (per. — s, ant. — s, spor. — r, gemm. —
cc) — Humus covering rocks and boulders in niches on
rock fields in tundra belt; Pinus pumila lying trunks,
moss debris and humus covering boulders in stream-
beds of temporary watercourses in Pinus pumila and
Alnus fruticosa crooked forests; Betula and Picea trunk
bases and roots, rotten and decaying wood, humus,
plant debris, fine and sandy soil covering rocks, boul-
ders in Betula lanata crooked forests, dark coniferous
and mixed forests; sandy soil covering decaying wood
in inundated forest. Al, 3, 4, 5, 8, 9, 11, 12, 17, 18,
19 [637—1559], B1, 3,4, 8,9, 10, 12, 13, 17 [443—1471],
C3, 4,11, 12, 13, 16, 20, 21, 22, 26, 28, 29, 30 [1273—
1598]. Prim-76-7-17, Prim-104-7-17, Prim-42-14-21.
Kolesnikov (1938) and Gambaryan (2001), Sikho-
te-Alin Biosphere Reserve.

Excluded taxa

Bazzania bidentula (Steph.) Steph. — excluded
from the Russian flora, all records provided by Gam-
baryan (2001) and Zerov (1966) belong to other taxa,
with the most of them presumably belong to B. para-
bidentula (cf. Bakalin, 2016).

Calypogeia trichomanis (L.) Corda — this name
was used in a very broad concept in the 19% and the first
half of the 20" centuries and covered various taxa, in-
cluding C. suecica, C. muelleriana, etc. Due to dramatic
misinterpretation of this name and the real impossibility
to check oil bodies’ structure and color in the old type
specimen, the name was rejected, with C. azurea pro-
posed for the plants with blue oil bodies (Stotler, Crotz,
1985). Later (Buczkovska et al., 2018), it was found
that the true C. azurea does not occur in Pacific Asia,
where replaced by at least two species, one of which (C.
orientalis) is known in the Primorye Territory. Caly-
pogeia trichomanis was reported by Kolesnikov (1938)
for the Sikhote-Alin Biosphere Reserve. However, it is
not clear if that report refers to C. orientalis or any other
taxa of this genus.

Conocephalum conicum (L.) Dumort. — excluded
from the Russian Far East flora, all records provided by
Gambaryan (2001) were transferred to C. salebrosum
(cf. Borovichev et al., 2009).

Frullania bolanderi Austin — all previous reports
from the Russian Asia including the Sikhote-Alin Bio-
sphere Reserve (Gambaryan, 2001) presumably belong

to the recently described F. austinii (cf. Mamontov et al.,
2020).

Frullania dilatata (L.) Dumort. — was previously
recorded for the Sikhote-Alin Biosphere Reserve (Gam-
baryan, 1992, 2001). The species is most likely missing
in the Far Eastern flora due to the phytogeographic rea-
sons and its records presumably belong to other species.

Lejeunea cavifolia (Ehrh.) Lindb. — excluded from
the Russian Far East flora. Lejeunea cavifolia is absent
in the Russian Far East as well as in the whole of the
western amphi-Pacific (Bakalin, 2019), all records are
based on misidentification of L. japonica.

Lophozia longiflora (Nees) Schi n. — Gambaryan
(2001) followed Schljakov’s taxonomic concept in Lo-
phozia (Dumort.) Dumort. (Schljakov, 1980) and in-
cluded L. guttulata to the L. longiflora in the rank of va-
riety, thus she cited the record of L. guttulata reported
by Kolesnikov (1938) as L. longiflora in her paper (Gam-
baryan, 2001). To date, L. longiflora has not been col-
lected in the middle Sikhote-Alin, whereas the cited
Kolesnokov’s report is mentioned under L. guttulata.
Therefore, L. longiflora should be excluded from the liv-
erwort flora of the Sikhote-Alin Biosphere Reserve.

Metzgeria conjugata Lindb. — excluded from the
Russian Far East flora, all records provided by Gam-
baryan (2001) belong to M. lindbergii (Kostantinova et
al., 2009).

Odontoschisma elongatum (Lindb.) A. Evans —
was reported by Gambaryan (2001) for the Sikho-
te-Alin Biosphere Reserve, excluded from the liverwort
flora of the Primorye Territory (Bakalin, 2008) as based
on misidentification of O. denudatum.

Scapania bolanderi Austin — was reported by Gam-
baryan (2001) for the Sikhote-Alin Biosphere Reserve,
excluded from the Russian flora (Konstantinova et al.,
2009). The identity of the specimen is still unclear due
to the very scant material precluding further discussion
and molecular-genetic analysis.

Discussion

The complex history of regional flora transfor-
mation in the past results in the presence of spe-
cies belonging to various floristic elements within
its structure. Moreover, the local flora may play
the role of the ‘outpost’ for certain taxa if the re-
quired landscape does not extend beyond the lo-
cality anymore south/north or in other direc-
tions. Likely, the peculiarity of the flora may be
measured by the number and prominence of such
distribution events resulting from the combined
e ect of the distribution of community type, cli-
matic changes, rock composition, presence of im-
passable barriers, etc. Analyzing the checklist pro-
vided above, we found certain taxa that are at the
southern extreme of distribution in the Pacific
Asian mainland. These cases are discussed below.

Cephaloziella arctogena is an arctic-montane
circumpolar species, with the core of the species
range lying northward of 60°N with several loca-
tions known southward (Konstantinova, 2000;
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Konstantinova et al., 2009, 2018, 2023; Konstanti-
nova, Lapshina, 2017; Mamontov et al., 2011; Sof-
ronova, 2013; Dulin, 2014; Fedosov et al., 2020).
In the Russian Far East, the species was recorded
in many localities northward of 50°N (Kamchatka
Territory, Magadan Region), except for the re-
cord in Kunashir Island (Southern Kurils) at
44°N (Bakalin, 2010), which is lying on the la-
titude one degree south of the collection local-
ity in the middle Sikhote-Alin that is the south-
ernmost record of the species in Pacific Asian
mainland.

Cladopodiella fluitans is a boreal circumpo-
lar species, the most widely distributed in Europe
and the Atlantic coast of North America; in Rus-
sia occurs sporadically (although locally abun-
dant) from the European part of the country to the
Far East (Konstantinova et al., 2009; Dulin, 2014;
Ivchenko, Potemkin, 2015; Sofronova, 2017).
The species distribution in the Russian Far East
is somewhat similar to the distribution of Mylia
anomala, although the former occurs much more
rarely than the latter. Cladopodiella fluitans is
known in the insular and peninsular parts of the
Far East, reaching 44°N in the south (Kamchatka,
Commander lIsles, Sakhalin, Southern Kurils),
but is rare in the mainland where it does not oc-
cur southward of 50°N (Bakalin, 2010; Nyushko,
2010). The species was reported for the southern
Sikhote-Alin (Southern Primorye) at 43°N, gro-
wing on decaying wood at 260 m a. s. . (Gam-
baryan, 1992). We refer this record as probably er-
roneous, as we mentioned earlier (Klimova et al.,
2024). Cladopodiella fluitans is known much fur-
ther south, but only in insular Asia, as far as Ja-
pan (39—40°N), but only from the alpine region
(Schuster, 1974; Yamada, lwatsuki, 2006).

Frullania subarctica is an arctic-montane
subcircumpolar species, with the core of the spe-
cies range lying northward of 50°N (Vilnet et al.,
2014; Sofronova et al., 2015; Sofronova, Kopyrina,
2016; Sofronova, 2019; Fedosov et al., 2020). The
southernmost known localities for the species in
the world until now were: in mainland Asia, Tar-
doki-Yani Mt. in the northern Sikhote-Alin at
48°N (Bakalin, 2015), where the species is found
on cli sin the alpine belt at 1940—2010 m a. s. |.;
in insular Pacific Asia — Japan (Honshu 1.), at
35°N (Ellis et al., 2016), where the species is also
found on rocks in the alpine belt at 3020 m a. s. 1.
Within the area treated (middle Sikhote-Alin),
F. subarctica was found at 45°N in a very untypical
community — on quite dry rocks in Betula lanata
crooked forest (subalpine belt in broad sense) at

B38

an untypically low altitude for the mentioned la-
titude — 1364 m a. s. I. (Fig. 3C). The strictly nor-
thern exposure of the rocks on a very narrow de-
tached spur and relict occurrence character could
be possible explanations for the species occurrence
there. Therefore, the present record is the south-
ernmost in the Asian mainland.
Fuscocephaloziopsis loitlesbergeri is a boreal
montane circumpolar species sparsely distributed
across Europe in boreal coniferous forest region,
becoming more common in the north of North
Europe, Atlantic North America, South, South-
West and West Greenland, northern European
part of Russia spreading southward of South Ural
(Damsholt, 2002, 2013; Konstantinova et al., 2009;
Potemkin, 2013; Dulin, 2014; lvchenko, Potem-
kin, 2015; Mamontov et al., 2016), but is rare in
Asian part of Russia, particularly in the Russian
Far East (Bakalin, 2010; Bakalin et al., 2022b). In
the middle Sikhote-Alin, the species is collected in
a Sphagnum swamp (Fig. 4F) surrounded by co-
niferous forests on a small plateau at 1500 m a. s. I.
This is the southernmost locality in the Asian
mainland (45°N). The southernmost occurrence
of the taxon in insular Asia is in Kunashir I. at
44°N (Bakalin et al., 2022b).
Fuscocephaloziopsis pleniceps is an arctic-bo-
real circumpolar taxon with a transcontinental
distribution in North America, known from all
parts of non-glaciated Greenland, occurs in West,
Central and East Europe, but most often found in
the Northern Europe and Alps (Schuster, 1974;
Damsholt, 2002, 2013; Paton, 1999); in Russia
known from the European part, Caucasus, and Si-
beria (Konstantinova et al., 2009). In the Far East,
the species is widely distributed in Chukotka,
Magadan, and Kamchatka administrative units
(Bakalin, 2010; Bakalin et al., 2023), but becomes
rare in the southern part of the Far East, sparsely
occurring in the Amur Region and the Khabarovsk
Territory (Abramova, Bakalin, 2002; Bakalin,
2015; Bakalin, Klimova, 2023), Sakhalin and Kuril
islands (Bakalin, 2012; Bakalin et al., 2022b). In
the middle Sikhote-Alin, the species was found in
the same place and environments as previously dis-
cussed F. loitlesbergeri. Fuscocephaloziopsis pleni-
ceps was mixed with the latter, Mylia anomala,
and Cephalozia bicuspidata. It is worth mentio-
ning that there is Fuscocephaloziopsis pleniceps re-
cord in GBIF for Southern Sikhote-Alin (Sukha-
nova Range, Primorye Territory) (Melechin et
al., 2021a), but the taxonomic identity of this
specimen is uncertain. After revision of the spec-
imen (Field ID P-5-12—-10, VBGI), we cannot
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attribute it to F. pleniceps nor any other species. In
this case, the occurrence of F. pleniceps in the mid-
dle Sikhote-Alin is the first reliable record for the
Primorye Territory. In the rest of East Asia, the
species is known from the Sino-Himalayan Region
(Vana, Long, 2011) after a huge gap across tem-
perate and subtropical East Asia.

Herbertus arcticus is an arctic-montane am-
phi-Beringian species, known mainly from Alaska
in North America, Chukotka and Magadan Region
in the Russian Far East, and from the Taimyr Pe-
ninsula, North of the Krasnoyarsk Territory. The
core of the species range is north of 60°N (Schlja-
kov, 1982; Fedosov et al., 2015). The locality in
the middle Sikhote-Alin is currently the southern-
most (45°N), where the species is growing in the
same habitat as mentioned above Frullania sub-
arctica. The nearest location of the species is in
Badzhal Range at 50°N (Bakalin, Klimova, 2023),
where Herbertus arcticus was also collected in the
crooked forest belt (Fig. 3C). As it was discussed
in Fedosov et al. (2015), the species has a ques-
tionable status, and its distribution is not appro-
priately known.

Mylia anomala is an arctic-boreal circum-
polar species very widely distributed across the
North Holarctic (Schuster, 1969; Damsholt, 2002;
Konstantinova et al., 2009; Potemkin, Sofronova,
2009; Notov et al., 2015); in Pacific Asia is not rare
northward of 44°N in the insular part and north-
ward of 50°N in mainland (Bakalin, 2010; Nyus-
hko, 2010; Sofronova, 2017, 2019). In the middle
Sikhote-Alin, the species was found in the same lo-
cality (also habitat) as Fuscocephaloziopsis loitles-
bergeri discussed above. This is the southernmost
locality for the species in the Asian mainland, al-
though in insular Asia, this species reaches Hok-
kaido in Japan (Yamada, lwatsuki, 2006).

Scapania parvifolia var. grandiretis is an arc-
tic-boreal taxon with subcircumpolar rather dis-
junct distribution. In Russia, it is known from
several localities from the Kola Peninsula (Schlja-
kov, 1981; Bakalin, 2004), one in the Magadan
Region (Bakalin et al., 2023), and two localities
in the Kamchatka Territory — Northern Kam-
chatka (Choi et al., 2012). Outside Russia, the
taxon is known from Northern California, USA,
which is the southernmost locality of the taxon in
the world (Bakalin, 2012). The Kamchatka loca-
lities are the nearest confirmed ones, situated al-
most 2000 km to the north-east of the middle Si-
khote-Alin, where we found the taxon. Noticeably,
Scapania parvifolia var. grandiretis was collected
in the same locality (but not the same mat) as

Anastrophyllum assimile. Scapania parvifolia var.
parvifolia quite often occurs in subalpine and al-
pine conditions in the Sikhote-Alin Mts., but the
var. grandiretis seems to be mostly restricted to the
areas north of 59°N, excluding Californian (38°N)
and the present (45°N) records. More likely, the
taxon has a much wider distribution, and collec-
tors overlooked it in the collecting or misidenti-
fied it. However, the genetic identity of accessions
from remote from the type locality parts of range
was never tested, as well as their taxonomic status.

Either the taxa discussed above are at the
southernmost extremes of their distribution in
mainland Pacific Asia, or there is a significant gap
in distribution between the occurrences of these
species in Asia (as with the case of Fuscocephalo-
ziopsis pleniceps). Meanwhile, some species known
on the Kuril Islands and/or the islands of the Japa-
nese Archipelago are found at a more southern la-
titude than in the Asian mainland. The latter con-
firms the observation made by Bakalin (2010: 28),
who wrote: “Many of arcto-montane species... are
occurred much southward in the islands of Pacific
Ocean,... than in the continent”.

In addition to the species at the southern ext-
remes of their distribution, the taxa with generally
disjunctive distribution or whose locations in the
studied flora are significantly isolated from the
nearest known ones should be mentioned. In this
group, we see only two taxa deserving attention in
the studied flora.

The first is arctic-montane amphi-oceanic
Anastrophyllum assimile. The species occurs
north of 50°N in amphi-oceanic North America,
Greenland, and in Europe in the Alps and Norway
(Schuster, 1969; Schill, Long, 2003). Sino-Hi-
malaya contains the largest concentration of spe-
cies locations in Asia, revised by Schill and Long
(2003). Besides, the species is recorded from Bor-
neo, Papua New Guinea, Korea, and Japan (Schill,
Long, 2003). Within Russia, A. assimile was long
known only from Southern Siberia and from one
locality in the Russian Far East, from the Bureya
River basin (Konstantinova et al., 2009; Bakalin,
2010; Mamontov, 20133, b). In addition to the re-
cord mentioned above, until now there was just
one confirmed species locality in the Russian Far
East from the Badzhal Range (Bakalin, Klimova,
2023).

According to GBIF data (Melechin et al,
2021b), there is the location of the species in
Southern Sikhote-Alin on Snezhnaya Mt. (Primo-
rye Territory). However, the latter is based on mis-
identification. As we found out during additional
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study of the material, plants in the specimen (Field
ID P—73—-7-07, VBGI) belong to Anastrophyllum
michauxii. The possible reason for the misidentifi-
cation is the unusual habitat for it in the Russian
Far East and particularly Sikhote-Alin: the plants
were collected in the crevice between rocky blocks
in lichen-dwarf shrub tundra (Klimova et al.,
2024). Although the distribution of the species on
rocky substrates is quite unusual for the Russian
Far East, in other parts of the range of A. michauxii
it often occupies rocky habitats (Schuster, 1969;
Damsholt, 2002). Besides, in the work we men-
tioned, Schuster considered Anastrophyllum as-
simile as “critical’ Tertiary relict species” (Schus-
ter, 1969: 720), supporting Miiller's hypothesis
(Mdller, 1954: 749) that the species was preserved
in areas that escaped Pleistocene glaciation.

Thefinding of montane broadly Asian—Western
North American, rare in Asiatic Russia, Apotreu-
bia nana, with very disjunctive distribution in
the world was unexpected. The species is listed in
the Red Book of Russia, where known only from
the Asian part of Russia from seven localities, six
of which are in the Russian Far East (Krasnaya...,
2024). The species locality in the middle Sikho-
te-Alin is the southernmost in Russia. The general
distribution of the species was reviewed by Baka-
lin and Vilnet (2017).

Conclusion

The revealed species number (159) in the mid-
dle Sikhote-Alin is comparable with the taxonomi-
cally rich floras of administrative regions in Rus-
sia, although lying behind the richest one, like the
Murmansk or Sakhalin regions. Meanwhile, the
studied area is only a part of one administrative
unit, and such a comparison could not be quite ap-
propriate.

In general, the liverwort flora of the middle Si-
khote-Alin can be considered as boreal-temperate
circumpolar—East Asian. This makes it related to
the mountain liverwort floras of southern Sikho-
te-Alin, where the same vegetation belts are pres-
ent. Its similarity is quite pronounced, e. g., with
the liverwort flora of Zov Tigra National Park
(Klimova et al., 2024). As in the latter case, the
presence of arctic-montane taxa in the upper veg-
etation belts and temperate-subtropical and sub-
tropical taxa of predominantly East Asian distri-
bution in lower belts gives the liverwort flora of
the middle Sikhote-Alin a special peculiarity. Such
a mixture of di erent floristic elements is caused
by the transitional position of the middle Sikho-
te-Alin between the Circumboreal and East Asian
floristic regions.
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For several taxa called here ‘northern’, i. e., be-
longing to arctic-montane and boreal floral ele-
ments, the middle Sikhote-Alin is the southern
limit in their distribution in the Pacific Asian
mainland. Whereas the northern limits for south-
ern taxa in the middle Sikhote-Alin are not re-
vealed.

A ten-day research of liverworts in 2017, only on
two routes in the relatively well-studied Sikhote-
Alin Biosphere Reserve, has revealed 31 new species
for the reserve. It shows that the liverwort flora of
the reserve remains insu ciently studied. The num-
ber of species currently known for the area (118 spe-
cies) should be increased in the course of future pur-
poseful study. Along with this, the study of liverwort
distribution patterns within the Sikhote-Alin Bio-
sphere Reserve and the identification of taxonomic
diversity ‘hot points’ are necessary. Based on data
in hand and a new edition of the Red Data Book of
the Russian Federation (Krasnaya..., 2024), the im-
portance of the Sikhote-Alin Biosphere Reserve in
terms of protecting liverworts is low: among 28 pro-
tected liverwort species, only Scapania sphaerifera
is recorded for the reserve area [a widespread spe-
cies in the Asian part of Russia (Krasnaya..., 2024)].
On the other hand, the Red Data Book for such
an extensive territory as Russia cannot be a satis-
factory criterion for assessing the rarity of species
for each local area. Therefore, for a more realistic
assessment of the role of the reserve in the protec-
tion of liverworts, a more in-depth study of its liv-
erwort flora is required. As well as a re-publication
of the Red Data Book of Primorye Territory, since
the data of its previous edition (Krasnaya..., 2008)
are hopelessly out of date and do not reflect reality.
The main significance of the reserve for liverworts is
in the protection of natural, undisturbed vegetation
communities and their natural liverwort flora.

A small collection of liverworts (39 species)
made by non-hepaticologists in belonging to the
study area Bikin National Park, provided us with
the first, but not reliable, information that does not
allow us to draw any conclusions on the liverwort
flora of this national park. The data on liverwort
diversity of the latter should be seriously updated
in the future. Thus, it is too early to talk about the
importance of the national park in terms of pro-
tecting liverworts at this level of study. At present,
there is only one species in the territory, included
in the Red Data Book of the Russian Federation
(Krasnaya kniga Rossiiskoi..., 2024) — Scapania
sphaerifera. In addition, Frullania crispiplicata col-
lected in the park deserves a mention. This bore-
al-temperate East Asian species is very rare and
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known in Russia only from one locality in Yakutia
(Bakalin, 2004) and several localities in the Pri-
morye Territory (Gambaryan, 1992; Bakalin, un-
published).

The conducted research fills the gap in the data
on the liverwort diversity of the middle Sikho-
te-Alin, but the provided data, of course, are not
exhaustive. In the future, it is necessary, first of all,
to study unexplored territories in this rather large
and very sparsely populated area. Secondly, since
during the identification process, several speci-
mens of unclear taxonomical status were found,
the further understanding of taxonomic diversity
in the area treated requires wide involvement of
molecular-genetic methods and probably the de-
scription of a new-for-science species. Thirdly,
since the studies that preceded our research were
focused mainly on broadleaved deciduous and Pi-
nus koraiensis—broadleaved deciduous forests, we
paid attention mostly to upper vegetation belts,
including mountain tundra (alpine), crooked fo-
rest (subalpine), and coniferous forest (= orobo-
real) belts. The latter could bias the data towards
a greater representation of northern taxa and their
distribution. Thus, in addition to general research,
special attention to liverworts of lower vegetation
belts is necessary in the future, especially in unex-
plored areas.
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