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Fig. 2. Kurzia makinoana.
A — shoots in a mat, dorsal view; B — mat, dorsal view; C, D — leaves; E, F — underleaves. Scales:
1 mm for A; 3 mm for B; 100 pum for C—F. A from Bakalin, Klimova K-31-22-18, B from Bakalin,
Klimova K-39-26-20, C—F from Bakalin K-72-6-15 (VBGI).

In the northern part of the Russian Far East (although in the Southern Kuril
Islands sometimes too), the species is more often found in wetland communities
(swamps, wet coastal tundras, Larix swampy forests), where it grows on the late-
ral sides of mossy hummocks together with Riccardia decrescens (Steph.) S. Hatt.,
Mylia anomala (Hook.) Gray, Fuscocephaloziopsis loitlesbergeri (Schi n.) Véana
et L. Soderstr. The swampy habitats are somewhat resembling of those in which
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Fig. 4. Lepidozia reptans.

A — shoots in a mat, dorsal view; B — cells with oil bodies in leaf lobes; C — mat, dorsal view;
D — elater with spores. Scales: 2 mm for A; 5 mm for B; 100 um for B, D. A from Bakalin, Klimova
K-34-14-18, B from Bakalin P-39-7-14, C from Bakalin P-37-24-14,

D from Bakalin, Klimova Kh-49-7-19 (VBGI).

The main habitat type of Lepidozia reptans is decaying wood, where the species oc-
curs with various obligate or facultative epixylous taxa: Fuscocephaloziopsis lunulifolia
(Dumort.) Vana et L. Soderstr., Crossocalyx hellerianus (Nees ex Lindenb.) Meyl., Lo-
phozia guttulata (Lindb.) A. Evans, Ptilidium pulcherrimum (Weber) Vain., Neoortho-
caulis attenuatus (Mart.) L. Soderstr. et al., Riccardia palmata (Hedw.) Carruth. In the
southern parts of the area, the listed taxa are supplemented by Fuscocephaloziopsis ca-
tenulata subsp. nipponica (S. Hatt.) Vana et L. Séderstr., Mylia verrucosa Lindb., Baz-
zania denudata (Torr. ex Gottsche et al.) Trevis., Nowellia curvifolia (Dicks.) Mitt.,

B61



Bakalin, Klimova. Revision of Lepidozia and Kurzia in the Russian Far East

Scapania apiculata Spruce throughout the Far East, and also Scapania hirosakiensis
Steph. ex Mll. Frib. in the Sakhalin Region. Meantime, the species’ habitat is not lim-
ited by its distribution on decaying wood. It also grows in pure patches or mixed with
mosses and some liverworts (in the south of the territory with Metacalypogeia cor-
difolia (Steph.) Inoue, Bazzania denudata, Blepharostoma neglectum Vilnet et Baka-
lin) on damp shaded rocks and soil and even damp depressions in swampy forests (for
example, in Sakhalin Island it is found in communities dominating by Picea glehnii
(F. Schmidt) Mast. — a quite peculiar component of lower areas in insular southern
Far East).

Selected specimens examined: Primorye Territory, Chuguevsky District, Lazovskaya Mt. area,
43°39'06”N, 133°35'03"E, 1250 m a. s. |., 14 1X 2014, Bakalin P-37-24-14, ibid., Zov Tigra National
Park, upper course of Ussuri River, 43°39'45"N, 134°24'32"E, 820 m a. s. I., 15 X 2014, Bakalin
P-39-7-14; Terneysky District, middle Sikhote-Alin, Bezymyannaya River basin, 45°54'12.3"N,
137°19'03.2"E, 541 m a. s. I, 25 VIII 2017, Klimova Prim-98-7-17; Sakhalin Region, Shikotan
Island, Ploskaya Mt., 43°48'08.4"N 146°38'45.8"E, 340 m a. s. I., 27 V111 2007, Bakalin K-47-23-07;
Kunashir Island, Ozernaya River mouth area, 43°53'04"N 145°27'43"E, 100 m a. s. |., Bakalin K-46-3-
06, ibid., Gornaya River valley, 44°26'22"N 146°12'10"E, 220 m a. s. I., 30 V111 2018, Bakalin, Klimova
K-34-14-18; Sakhalin Island, Korsakovsky District, Bolshoe Vavayskoe Lake area, 46°34'38.7"N
143°18'32.8"E, 10 m a. s. |., 27 1X 2016, Bakalin S-43-5-16, ibid., Nogliksky District, East-Sakhalin
Mts., 50°35'27”"N 143°31'18"E, 130 m a. s. I, 16 VII 2017, Bakalin S-28-6-17 (all in VBGI);
Khabarovsk Territory, Imeni Lazo District, middle Sikhote-Alin, 47°4'11.8"N 136°41'44.9"E, 730
ma.s. I, 5 VIII 2018, Klimova Khab-77-15-18; Vaninsky District, northern Sikhote-Alin, Bol’shoy
Yan Range, 50°19'52.5”"N 139°12'47.5"E, 1237 m a. s. I, 08 VII 2021, Klimova, Y. D. Maltseva
Khab-56-7-21; Ayano-Maysky District, Pribrezhnyi Range, 56°25'26.4”"N 137°58'16.3"E,82ma.s. |,
3 VII 2019, Bakalin, Klimova Kh-49-6-19, ibid., Ayan Settl. area, 56°27'43.7"N 138°12'04.1"E, 54 m
a.s. I, 2 VI1 2019, Bakalin, Klimova Kh-49-7-19; Amur Region, Zeisky District, Tukuringra Range,
s.d., N. N. Stetsura, s. n. (all in VBGI).

Lepidozia subtransversa Steph., 1897, Bull. Herb. Boissier, 5(2): 95. (Figs. 5-7)

Choi, Bakalin (2012) supplied the morphological description of this species basing
on a specimen collected in the Russian Far East. The description below is a revised
version of the previous one, and is updated including morphological parameters ob-
served in newly collected materials.

Description based on the specimens examined. Plants 20—60 x 0.8—
1.4 mm, prostrate to ascending, yellowish green to whitish green, usually 1—2-pin-
nate to rarely 3-pinnate. Rhizoids scarce, developed near underleaf bases of ventral
flagelliform branches and flagelliform parts of terminal branches. Stem branching
Frullania-type, lateral branches usually elongate, become to depauperate ‘flagellae’,
the ventral intercalary branches are abundant, stem cross section 320—450 x 450—
650 um, outer cells slightly thick-walled in 1—2 layers, 25—32.5 x 20—25 pum, trigones
moderate in size, concave, inner cells subisodiametric 15-32 pm in diam., slightly
thick-walled, trigones concave to rarely triangular, moderate in size to small. Leaves
contiguous, subtransversely inserted, obliquely quadrate, distinctly convex, asymmet-
rical (dorsal lobe larger), main stem leaves 0.7—0.9 x 0.7—0.9 mm, branch stem leaves
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0.7-0.9 x 0.6—0.75 mm, all 3—4-lobed for 2/5—3/5 of the leaf length, lobes triangu-
lar, acute to acuminate, terminating by (1)2-celled uniseriate acute apex, 7—15 cells
wide at the base, antical lobe usually larger, sinus acute to subacute. Cells subquad-
rate, slightly thick-walled, trigones moderate in size, concave, in the midleaf oblong
25.0-37.5 x 17.5—25.0 um to subisodiametric (25)30—33 x (28)30—33 um, near the
apex 20—25 x 20—25 um, at the base 20—50 x 20—33 um; cuticle smooth, oil bodies
7—15 per cells, spherical (2.5—4.0 um in diam.) to shortly fusiform and ellipsoidal
(4-5 x 2.5-3.0 pm), smooth surfaced, homogeneous. Underleaves transversely in-
serted, subquadrate, concave, on main stem 0.65—0.75 x 0.35—0.45 mm, on branches
0.40—0.55 x 0.35—0.45 mm, 4-lobed for 0.3—0.4 of the underleaf length, lobe lingulate
to lanceolate, 6—8 cells wide at base. Sexual condition undeterminable in the Russian
plants, reported as dioicous (lwatsuki, 2001). Sporophytes unknown.

The species is usually not very variable, and plants from Livadiyskaya (Falaza) Mt.
in Sikhote-Alin Mt. system and the Badzhal Range (as well as in regions outside the
Far East) are quite similar. However, plants from Kedrovaya Pad’ Nature Reserve
(East Manchurian Mts.) are smaller, with the width of the largest lobe at the base only
7—10 cells and are characterized by smaller sizes than usual.

The species is quite easily recognizable even in the field due to its transversely
inserted and distinctly convex leaves, as well as lateral branches commonly become
“flagellae’ with depauperate leaves, which are much more common in it than in Lep-
idozia reptans. When microscopying, wide leaf lobes are noticeable, with the largest
(antical) is varying from 7 to 15 cells wide at the base.

There is some uncertainty regarding the delineation of this species from the west-
ern North American Lepidozia filamentosa with which L. subtransversa was often syn-
onymized earlier. However, after a critical study by Hattori (1966), the subspecific
and later species rank of L. subtransversa was generally accepted. Di erentiating cha-
racteristics given by Hattori (1966: 269) are as following: “(1) plants are more robust
in L. subtransversa than in L. filamentosa; (2) pinnae longer (1—2 cm long) in L. sub-
transversa, whereas in L. filamentosa short, slender, and loose; (3) leaves on pinnae
usually denser and larger in L. subtransversa than in L. filamentosa”. All listed distinc-
tions may be environmentally induced and further study is required on this issue.

Distribution. A species has a distinct East Asian range, extending from the sou-
thern tip of the Far East to southwestern China and Taiwan. Lepidozia subtransversa
crosses the Tropic of Cancer and occurs in the Hoang Lien Son Range in the North
Vietnam (at altitudes above 2000 m a. s. |., Bakalin et al., 2023). Lepidozia kashyapii
described from India by D. Singh and D. K. Singh (2012) appears to be a small form of
L. subtransversa developed in highly unfavorable conditions.

The species locations in the Russian Far East are at the northern extreme of its
range, and its distribution is restricted to the southernmost tip of the Far Eastern
mainland. The species was first observed in Russia in the Livadiysky Range of the
southern Sikhote-Alin. Further (Bakalin et al., 2017), Lepidozia subtransversa was re-
ported from the Eastern Manchurian Mts. (Kedrovaya Pad’ Nature Reserve). At last,
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Fig. 5. Lepidozia subtransversa.
A — plant habit, dorsal view; B — shoot, fragment, ventral view; C—F — leaves.
Scales: a— 2 mm for A; b — 1 mm for B; ¢ — 1 mm for C—F.
All from Bakalin Kh-24-6-16 (VBGI).
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Fig. 6. Lepidozia subtransversa.
A—H — leaves; I-K — underleaves; L — leaf lobe cells (fragment of C). Scales: a — 1 mm for A—K;
b — 100 pm for L. All from Bakalin Kh-24-6-16 (VBGI).
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Fig. 7. Lepidozia subtransversa.
A —shoot, fragment, dorsal view; B — cells with oil bodies in leaf lobe; C — midleaf cells with oil
bodies. Scales: 2 mm for A; 100 um for B, C.
All from Bakalin Kh-24-6-16 (VBGI).

the species was recently published basing on collection from the Badzhal Range in the
Khabarovsk Territory near 50°N and that is the northernmost report of the species
worldwide (Bakalin, Klimova, 2023).

Ecology. Two of three occurrences in the Russian Far East origin from a mixed
forest, conventionally belonging to the southern variant of the “Ussuri taiga” and in-
cludes a wide range of broadleaved (Acer L., Fraxinus L., Juglans L., Phellodendron
Rupr., Kalopanax Miq., Quercus L.) and coniferous [Abies nephrolepis (Trautv. ex
Maxim.) Maxim., Taxus cuspidata Siebold et Zucc., Pinus koraiensis Siebold et Zucc.;
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in Kedrovaya Pad’ Nature Reserve coniferous species are limited to temperate Man-
churian Abies holophylla Maxim.] trees, and the both locations are below 400 m a. s. I.
This habitat data contrast to those on the distribution of the species in Japan and
China, where Lepidozia subtransversa is found in subalpine communities (Hattori,
Mizutani, 1958; Mizutani, Chang, 1986). Although it should be noted that by subal-
pine communities in these works authors mean oroboreal forests, but not crooked fo-
rests composed by Pinus pumila (Pall.) Regel. The potential ability to be distributed in
those communities was showed in the Russian Far East by the distribution of the spe-
cies on the Badzhal Range (Bakalin, Klimova, 2023), where the species was observed
in oroboreal communities (with dominance of Picea ajanensis Fisch. ex Carriére and
Abies nephrolepis) at altitudes from 550 up to 1310 ma.s. I.

Unlike Lepidozia reptans, for which the main habitat is decaying wood, L. subtrans-
versa has not been observed in that habitat in the Russian Far East. It grows on wet
rocks, stones and humus along watercourses, and forms pure mats. Once, in the Livadi-
ysky Range, it is found mixed with Marsupella emarginata (Ehrh.) Dumort. (errone-
ously listed as M. tubulosa Steph. in Cherdantseva et al., 2013) and Lophozia lantrato-
viae Bakalin. In general, in the south of the Russian Far East the species is quite rare
and has never been found with reproductive structures. It may have a shrinking range
and population monitoring is necessary.

Specimens examined (since this taxon, unlike the others Lepidoziaceae mentioned in this work,
is a regional rarity, we present a list of all studied specimens of Lepidozia subtransversa from the
Russian Far East): Primorye Territory, Shkotovsky District, southern spoors of Litovka (Falaza)
Mt., 43°06'48"N, 132°45'39"E, 399 ma.s. ., 9 VI1 2011, S. S. Choi #R5059 (JNU, duplicate in VBGI);
Khasansky District, Kedrovaya Pad’ Nature Reserve, 43°05'18”"N 131°31'19"E, 330 m a.s. |, 11 V11
2015, Bakalin P-41-4-15 (VBGI); Khabarovsk Territory, Badzhal Range, 50°17'10”"N 134°42'49"E,
550 m a. s. I, 31 VII 2016, Bakalin Kh-14-18-16; ibid., 50°20’17”"N 134°39'23"E, 1310 m a. s. |,
9 V111 2016, Bakalin Kh-24-6-16; ibid., 50°18'18"N 134°44'29"E, 650 m a. s. |., 12 V111 2016, Bakalin
Kh-26-4-16 (VBGI).

Discussion

The family Lepidoziaceae in Russia is represented by three genera, including Ba-
zzania with six species (while Bazzania flaccida (Dumort.) Grolle is known only in the
Caucasus and B. denudata (Torr. ex Gottsche, Lindenb. et Nees) Trevis., B. manczurica
Bakalin, B. parabidentula Bakalin are known only in the Far East and South Sibe-
ria), Kurzia with two species (including K. makinoana known only in the Far East
and K. pauciflora known only in the European part of Russia) and Lepidozia with two
species, of which L. subtransversa is known only in the south of the Far East (Bakalin,
2016; Choi, Bakalin, 2012; Konstantinova et al., 2009).

The representatives of Lepidoziaceae are especially few in number in the northern
parts of the Russian Far East. Chukotka houses one species only — Lepidozia reptans,
and from one locality only. Although relatively ‘southern’ (for our area) taxa such
as hemiboreal Bazzania parabidentula and B. denudata penetrate to Kamchatka, they
are known in the latter only from a very limited number of localities. There are no

B67



Bakalin, Klimova. Revision of Lepidozia and Kurzia in the Russian Far East

di erentiating northern species within this family in the Russian Far East; all species
known in the north are known in the southern part of the Russian Far East too.

At the same time, even this ‘depauperate’ Lepidoziaceae flora turns out to be rela-
tively rich in comparison with the rest of Russia. There are only two species that are
not found in the Russian Far East, but are found in other regions of Russia. These
are Bazzania flaccida, known from the Caucasus, and Kurzia pauciflora, found in the
northwestern European Russia. On the other hand, most representatives of Lepido-
ziaceae of the Russian Far East are not found outside treated area in the rest of Rus-
sia. This applies entirely to Lepidozia subtransversa, Kurzia makinoana, and, in part, to
Bazzania parabidentula and B. denudata (both known in South Siberia). In general,
throughout the entire territory of Russia, with the exception of the Atlantic regions of
the European part, the Caucasus, the southern flanks of Siberia, and the Far East, the
“guaranteed” representative of Lepidoziaceae (even in that case except for the Arctic)
is only Lepidozia reptans.
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