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Abstract

The new checklist of Putorana liverworts was compiled based on examination of recent collections
and summarizing of literature data. It includes 118 species, 47 of them are new for the plateau. The
most interesting records are Odontoschisma francisci, Saccobasis polymorpha, Endogemma caespiticia
and Marchantia romanica. The occurrence of 26 taxa mentioned in the literature was not re-confir-
med. In general terms, the flora is typical for continental Hemiarctic with very limited number of taxa
showing East Asian (Apotreubia nana) and amphi-oceanic (Cordaea flotoviana, Lophozia savicziae,
Odontoschisma francisci, Saccobasis polymorpha) distribution.

Pesrome

CocTaBieH HOBBIIf aHHOTHPOBAHHBIN CIIMCOK MEYeHOYHHUKOB I1aTo IlyTopana, oCHOBaHHBIH Kak
Ha HEJABHUX KOJIJIEKLHUAX, TaK U Ha 00O0OIIEHNHU JUTEPaTypHbIX AaHHBIX. Criucok BkaodaeT 118
BUJIOB, B TOM 4Hcie 47 npuBoAsTcs Ais Iuiarto Brnepsble. Hanbosee MHTEPECHBIMH HaXOAKAMH
sBisitorest Odontoschisma francisci, Saccobasis polymorpha, Endogemma caespiticia u Marchantia
romanica. Pacupoctpanenue 26 BUJOB, yKa3aHHbBIX B JIUTEpaType, HE MOATBEPHKAEHO, U 4acTh U3
HUX MOIVIa OBITh NMpHUBEJCHA Ha OCHOBaHUM OLIMOOYHBIX ompeneneHuil. B o0mux yeprax ¢aopa
TUIIMYHA I KOHTHHEHTAJIbHOI [MIOApPKTHKH C OrpaHUYEHHBIM KOJMYECTBOM BHJIOB, ITOKA3bIBa-
IOLIMX BOCTOuHOaszuarckue (Apotreubia nana) nnu ampuokeanndeckue (Cordaea flotoviana,
Lophozia savicziae, Odontoschisma francisci, Saccobasis polymorpha) cBsizu renatukodiopsl.
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INTRODUCTION

Putorana Plateau is large volcanogenic massif com-
posed by Siberian traps. It is located in East Siberian
subarctic zone, with the most extent lying northward of
Polar Circle. Putorana Plateau was referenced in the
World Heritage List by UNESCO (http://whc.unesco.org/
en/list/1234) as the area of great importance for arctic
and subarctic ecosystems conservation. Despite large
size, high variation in ecosystems and relative accessi-
bility, Putorana Plateau was out of particular attention
of hepaticologists until recently. The Swedish expedi-
tion to Siberia in 1875 and 1876 years (that was the
great advance in northern Asia bryophyte flora knowl-
edge and the first occasion in 1876 when professional
bryologist, H.-W. Arnell, collected bryophytes in Asian
Russia), worked near, but outside of the plateau. The
plateau remained completely unexplored in the view of

liverworts, until the 1970th when A.L. Zhukova conduct-
ed field works in the area. Her works (Zhukova 1986a,
1986b) founded the basis for Putorana liverwort flora rec-
ognition. Thereafter two bryologists visited Putorana and
had the occasion to collect liverworts, but both never pub-
lished the complete lists of their collections. T.N. Otnyuk-
ova collected some Lophozia those were studied twenty
years later by Bakalin (2005), while E.N. Andreeva col-
lected large collection of hepatics that remains untreated
and only a few new records are published (Andreeva,
2009). Therefore it was the good chance to enrich the
pool of available data on hepatics when one of us (Fedos-
ov) has visited the plateau with the main purpose of Mus-
ci flora exploration. The basic purpose of the present ac-
count is to provide an updated checklist of the liverwort
flora of Putorana Plateau in the light of modern taxono-
my and taxa understanding.
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STUDY AREA

Putorana Plateau is a strongly dissected mountain
massif of ca. 250 000 km?. It is situated in south-western
part of Taimyr Municipal District of Krasnoyarsk Terri-
tory, between 67th and 70th latitudinal parallels. The pla-
teau is originated in north western part of the Siberian
craton due to volcanic activity in early Mesozoic. The
relief in Putorana Plateau is quite uniform and composed
by numerous basaltic or andesite strata of clinkers that
formed flat surfaced mountains with the tops of ca. 1000—
1200 m alt. (the highest is ca. 1700 m). The erosion of
edges of these layers caused in alternation of flat terrace-
like surfaces and steep rocky slopes. Deep narrow lake
depressions of tectonic origin with steep rocky slopes are
mostly confined to western part of the plateau and ex-
tended latitudinally. In that western part Putorana Pla-
teau is interrupted just before Norilsk-Rybninsk Depres-
sion by the steep slope ca. 800 m high between depres-
sion bottom and upraised plain (Parmuzin, 1964).

The area covered by our field network is situated in
northern and southern shores of Glubokoe Lake and near
adjacent watersheds (Fig.1). Northeastern part of study
area characterized by middle-mountain landscapes with
altitudinal variation of vegetation. Mountain peaks reach
800—-1000 m alt., while the waterline in Glubokoe Lake
is about 50 m alt. These hilly mountains composed most-
ly by neutral andesites, whereas basic basaltic layers and
sedimentary rock outcrops occur in lower part of slopes
(mostly in creek canyons). Flat terrace-like surfaces in
lower belt are usually covered by forest or tundra. In up-
per belt (higher than 750-800 m alt.) flat surfaces are
mostly occupied by rock fields, with cliffs and snowbeds
common on steep slopes.

Southwestern part of studied area is occupied by allu-
vial boggy lowland with numerous lakes. The relief be-
comes more hilly (with elevations to 100 m alt.) in north-
eastern edge of the depression as well as southward where
Paleozoic calcareous bedrock outcrops occur. Extensive
ice fields developed in valleys of creeks are one of char-
acteristics of the area.

The climate is continental, with the average of annual
temperature —9.6°C and mean temperature of the warm-
est month (July) +14.3°C. The annual precipitation reach-
es 500-800 mm per year. Snow cover persists 7.5-9
months per year, and only for 3—4 summer months the
average of monthly temperature exceeds zero. One of re-
markable features of the studied area is severe wind re-
gime, e.g. Noril’sk City situated ca. 65 km westward of
the studied area is included to the top-5 windy settlements
of the world (Parmuzin, 1964).

VEGETATION
The studied area is situated within northern taiga sub-
zone, where spruce dominated communities (Picea obo-
vata) reach their northern limit worldwide. These open
to merely dense forests are characterized by essential ad-
mixture of Larix sibirica and occur in closed (i.e., sur-
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rounded by mountains) lake depressions with milder mi-
croclimatic conditions, especially on exposed slopes in
low elevation. Ground cover in spruce dominated com-
munities is represented by Betula nana, Salix glauca, Vac-
cinium uliginosum, Pyrola spp., Orthilia spp., Equise-
tum pratense, Pleurozium schreberi, Hylocomium splen-
dens, Hylocomiastrum pyrenaicum, Ptilium crista-cas-
trensis, Barbilophozia lycopodioides, etc., along with oth-
er widespread and boreal vascular plants and mosses (no-
menclature of vascular plants, mosses and liverworts fol-
lows Pospelova & Pospelov, 2007, Ignatov et al., 2006
and Konstantinova, Bakalin ef al., 2009, corresponding-
ly). The proportion between larch and spruce moves from
spruce dominating to larch dominating in less warm places
(e.g., N-facing slopes in low elevation). In the communi-
ties with larch dominating (although still with spruce
participation), the proportion of hypoarctic species increas-
es that correlate with of instead with decreasing with num-
ber and ability of boreal taxa. The areas where primary
coniferous forest was disturbed by fire are occupied by
open birch (Betula tortuosa) communities with few sur-
vived larch and spruce trees. It is characterized by well
developed bush and herb ground cover (Salix spp., Sor-
bus sibirica, Betula nana, Rosa acicularis, Rubus arcti-
cus, Vaccinium minus, V. uliginosum, Carex arctisibiri-
ca, C. quasivaginata, Pleurozium schreberi, Dicranum
spp., Hylocomium splendens, Ptilium crista-castrensis,
Polytrichum commune, P. juniperinum, Sciuro-hypnum
reflexum, etc.).

Willow-sedge-moss bogs are distributed in thermokarst
depressions and mostly composed by Salix pulchra, Car-
ex cespitosa, C. cinerea, C. globularis, and mosses like
Sphagnum balticum, S. teres, Paludella squarrosa, Scor-
pidium revolvens, Loeskypnum badium, Calliergon gigan-
teum, Warnstorfia sarmentosa, etc. 1ll-drained slopes of
ridges are covered by dwarf birch (Betula nana) domi-
nated communities with Ledum decumbens, Vaccinium
minus, Dicranum elongatum, D. undulatum, Sphagnum
girgensohnii, S. capillifolium, S. compactum, S. russowii,
Polytrichum commune, etc. Willow (Salix dasyclados, S.
Jjenissejensis) thickets near creeks have the ground cover
formed by Delphinium elatum, Cirsium helenioides, Poa
palustris, Carex juncella, Sciuro-hypnum spp., Plagiom-
nium spp., Brachythecium jacuticum, Calliergonella lind-
bergii, Cratoneuron filicinum, Pohlia wahlenbergii, Aul-
acomnium palustre, Brachythecium turgidum, Drepano-
cladus polygamus, Schljakovia kunzeana, etc.

Wet lake shores are occupied by peat moss dominated
mires with Betula nana, Salix spp., Carex chordorrhiza,
C. rotundata, Sphagnum angustifolium, S. fuscum, and
other peat mosses, Aulacomnium palustre, Polytrichum
strictum, Blepharostoma trichophyllum var. brevirete,
Odonoschisma macounii, O. elongatum, Schistochilop-
sis opacifolia, Harpanthus flotovianus, Scapania hyper-
borea, S. irrigua, etc. Eroded surfaces of peat hillocks
provide suitable habitat for more mesophytic taxa like Psi-
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Fig. 1. Collecting lo-
calities in studied flora
(see also Table 1). Filled
Ba circles —locality 1, filled
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Table 1. Collecting localities (see also Fig. 1)
N Coordinates

1 69.24719-69.31105° N; 89.28407-90.13857° E
2 69.27294-69.33057 °N; 89.94539-89.97137° E

3 69.32219-69.35777° N; 89.81084-90.20816° E

4 69.15651-69.16889° N; 89.63550-89.63342° E

5 69.20409° N; 89.65153° E
6 69.30131-69.30680° N;89.10136-90.08388° E

cality 6.
(al
Locality Date(s)
Glubokoe Lake southern shore surroundings.  12-15.VII, 19-24.VII, 31.VII,
50-850 m alt. 4. VIII
Glubokoe Lake northern shore, 16-18.VIL

Changa Stream mouth. 50-250 m alt.
Watershed between Glubokoe and Lama Lakes
(Lamskie Mts.), creek valley eastward of
Changa Creek valley. 600-950 m alt.
Imangda abandoned settlement vicinity,
Kyuhta Ridge. 100-238 m alt.

21.VII, 23.VIL, 24.VIL, 2. VIIL.

27.VII

Amdunda field with late ice melting. 60—100 m alt. 26.VII.

Glubokoe Lake northern shore, creek valley

30.VIL, 3.VIIL

castward of Changa Creek valley. Ca. 50-600 m alt.

lopilum spp., Dicranella spp., Calypogeia integristipu-
la, C. muelleriana, Barbilophozia barbata, Cephaloziel-
la divaricata, Endogemma caespiticia, Schistochilopsis
grandiretis, etc. The lakeside meadows distributed in more
dry conditions than mires and composed mostly by Equi-
setum arvense, Chamaenerion latifolium, Deschampsia
glauca, Ranunculus propinquus, Carex eleusinoides, As-
ter sibiricus). Willow thickets that intermingle these mead-
ows include Salix lanata, S. hastata, S. phylicifolia, An-
gelica decurrens, Ranunculus propinquus, Trollius
asiaticus, Calamagrostis spp., Aulacomnium palustre,

Scorpidium spp., Tomentypnum nitens, Loeskypnum ba-
dium, Sphagnum cf. teres, Philonotis tomentella, Stra-
minergon stramineum, Cephaloziella varians, Chiloscy-
phus polyanthos, Scapania cuspiduligera and other bryo-
phytes.

Birch-dominated (Betula tortuosa) open forests are
common in hilly surfaces of high terraces. They include
Duschekia friticosa, Salix phylicifolia, S. rhamnifolia, Poa
palustris, P. nemoralis, Delphinium elatum, Cardamine
macrophylla, Geranium albiflorum, Saxifraga aestivalis,
Pleurozium schreberi, Brachythecium mildeanum, B.
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Jacuticum, Hylocomiastrum pyrenaicum, Climacium den-
droides, Dicranum polysetum, D. majus, Sciurohypnum
reflexum, and S. latifolium.

Low lakeside terraces (up to 15 m above waterline)
are covered by open larch forests with herbaceous cover
composed mostly by Pyrola spp., Orthilia spp., Stellaria
peduncularis, Saxfraga spinulosa, S. aestivalis, Rubus
arcticus, Lycopodium dubium, as well as several mosses
and lichens like Rhytidium rugosum, Polytrichum juni-
perinum, P. piliferum, Cladonia arbuscula, C. rangiferi-
na, C. coccifera, and Cetraria laevigata. The eroded
slopes of these lakeside terraces are covered by mesic
meadows composed by Calamagrostis langsdorffii, Trise-
tum agrostideum, Poa pratensis, Elymus macrourus,
Chamaenerion angustifolium, Galium boreale, Solidago
dahurica, Erigeron acris and numerous pioneer bryo-
phytes (Nardia geoscyphus, Polytrichum spp., Pohlia spp.,
Dicranella spp., Bryum spp., Buxbaumia aphylla, Cerat-
odon purpureus, Trichodon cylindricus, etc.).

The timberline altitude varies from 350 to 600 m a.s.l.
(although single larch trees occur even up to 800 m alt.)
depending on exposition and steepness of slope. Rather
moist depressions in upper part of forest belt and some-
what above, in alder-dominated communities, are char-
acterized by Duschekia fruticosa, Salix glauca, S. reticu-
lata, Ledum decumbens, Betula nana, Saxifraga nelsoni-
ana, S. hieracifolia, Hylocomiastrum pyrenaicum, San-
ionia uncinata, Polytrichastrum alpinum, Dicranum ma-
Jjus, Plagiomnium curvatulum, etc. These communities
house rare Saccobasis polymorpha. The alder communi-
ties alternate above with alpine meadows composed by
Potentilla nivea, P. stipularis, Papaver spp., Hedysarum
arcticum, Dianthus repens, Phlojodicarpus villosus, etc.
Steep rocky slopes in gorges on the same elevation are
occupied by sparse alpine meadows with Polemonium
boreale, Stellaria fischeriana, Hierochloe alpina, Ceras-
tium beeringianum, Papaver pulvinatum, Potentilla nivea,
Hedysarum arcticum and several bryophytes (Hylocomi-
astrum pyrenaicum, Racomitrium lanuginosum, Kiaeria
blyttii, Rhytidium rugosum, Pogonatum urnigerum, Cyn-
odontium strumiferum, Arctoa fulvella, Psilopilum cavi-
folium, Polytrichastrum alpinum, Pohlia spp., Anthelia
Jurartzkana, Calypogeia muelleriana, Pseudolophozia
sudetica, Gymnomitrion concinnatum, etc.).

The vegetation above timberline represents mosaic of
meadows, mountain tundra and mires in snowbed habi-
tats and rock fields. Rock fields distributed on the top of
the plateau include single individuals of Saxifraga niva-
lis, Luzula confusa, Potentilla hyparctica, Novosieversia
glacialis, Oxytropis nigrescens and occasional spots cov-
ered by bryophytes (Hylocomium splendens var. obtusi-
folium, Rhytidium rugosum, Bucklandiella microcarpa,
Racomitrium lanuginosum, Dicranum septentrionale,
Ptilidium ciliare, Isopaches bicrenatus, etc.). In more
moist (and tentatively having milder micro-climate con-
ditions) places of upper elevation (well drained terraces
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and steep gravely slopes) xeric Dryas-dominated tundra
occurs. It includes Dryas octopetala subsp. subincisa, Hi-
erochloe alpina, Deschampsia borealis, Carex melano-
carpa, Eritrichium villosum, Minuartia macrocarpa, Sax-
ifraga spp., Hylocomium splendens var. obtusifolium, Rhy-
tidium rugosum, Aulacomnium turgidum, Dicranum spp.,
Blepharostoma trichophyllum, Sphenolobus minutus, etc.
Less drained gentle slopes are covered by more wet tun-
dras dominated by dwarf shrubs. They are composed by
Salix reptans, S. polaris, Dryas octopetala subsp. subin-
cisa, Arctous alpina, Cassiope tetragona, Ledum decum-
bens, Vaccinium minus, V. uliginosum subsp. microphyl-
lum, Carex arctisibirica, Hylocomium splendens var. ob-
tusifolium, Rhytidium rugosum, Bucklandiella microcar-
pa, Dicranum spp., etc. Depressions or wet rocky slopes
with numerous streams below snowbeds are occupied by
swampy sedge-moss tundra with Salix reptans, S. pul-
chra Eriophorum vaginatum, Carex concolor, C. misan-
dra, Arctagrostis latifolia, Stellaria ciliatosepala, Cas-
trolychnis apetala, Lagotis minor, Valeriana capitata,
Bryum cyclophyllum, Scorpidium revolvens, Campylium
stellatum, Loeskypnum badium, Meesia uliginosa, Di-
cranum elongatum, Tomentypnum nitens, Aulacomnium
palustre, Brachythecium cirrosum, B. udum, Orthotheci-
um chryseon, Blindia acuta, Cinclidium spp., Schistidi-
um papillosum, Cinclidium spp., Sphagnum girgensoh-
nii, S. warnstorfii, Warnstorfia sarmentosa, Cephalozia
bicuspidata, Fuscocephaloziopsis albescens, Lophozia
savicziae, Marchantia quadrata, Tritomaria quinqueden-
tata, Odontoschisma francisci, and Pellia neesiana.

Moist rocky ground just below snowbeds is occupied
by close communities of saxicolous bryophytes (Sanionia
uncinata, Niphotrichum canescens, Racomitrium lanug-
inosum, Bucklandiella sudetica, Bryum spp., Pogonatum
dentatum, P. urnigerum, Cnestrum alpestre, Andreaea
spp., Grimmia spp., Hymenoloma crispulum, Lescuraea
saxicola, Brachythecium turgidum, Kiaeria starkei, Arc-
toa fulvella, Hygrohypnella polaris, Ochyraea alpestris)
and sparse vascular plants (Festuca brachyphylla, Des-
champsia borealis, Luzula confusa, Minuartia rubella,
Arabis petraea subsp. septentrionalis, Saxifraga nivalis,
Novosiever-sia glacialis, Eritrichium villosum, Endocel-
lion glaciale, etc.).

Limestone rocky outcrops occurring in lower belt are
covered by open larch forest alternating with xeric Dryas-
dominated tundra. These outcrops provide suitable habitat
for several rare (in the area) bryophytes, like Encalypta
mutica, E. longicolla, Didymodon spp., Seligeria tristi-
choides, Orthotrichum anomalum, Jungermannia atrovi-
rens, Mesoptychia badensis, Mannia sibirica, etc.

The present list is mainly based on the collection made
by Fedosov in the period from 12 of July to 3 of August,
2015. The list of collecting localities is given in Table 1,
they are also mapped in Fig. 1. In total, 177 specimens
were collected; they were identified by Bakalin (leafy he-
patics) and Borovichev (Marchantiales). The primary
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checklist compilation and literature review was done by
Yanov. As identification was based on the study of ‘dry
plants’ morphology, we have no data on oil bodies. It could
result in misidentification of some Lophozia species.

SPECIES LIST
In the present list of hepatics taxa are arranged al-
phabetically. Nomenclature follows Konstantinova et al.

(2009), with few recent updates. The species name is

followed by locality number preceded by ‘L’ letter (in

accordance with the Table 1), description of ecological
features of the taxon in the area treated, list of accompa-
nying taxa (if any) and field numbers of the specimens.

Aforementioned information is sometimes supplement-

ed by some notes or literature references. Specimens are

kept in VBGI, with duplicates in MW and (for some

Marchantiales) in KPABG. New records for Putorana

Plateau are marked by asterisk.

*Aneura pinguis (L.) Dumort. L1, 2 — On peat in wet depres-
sions of minerotrophic bogs and on silty alluvium along lake
shore. 15-0317, 15-0787.

Apotreubia nana (S. Hatt. & Inoue) S. Hatt. & Mizut. — Re-
corded by Zhukova (1986a), but not found in our collections.

*Arnellia fennica (Gottsche) Lindb. L2 — Soil in Dryas and
Cassiope-dominated tundra. With Blepharostoma trichophyl-
lum var. brevirete, Mesoptychia heterocolpos var. heterocol-
pos, Sphenolobus minutus. 15-0380. Recorded nearby from
Dudinka (Lindberg & Arnell, 1889)

Anthelia juratzkana (Limpr.) Trev. L1 — Humificated and fine
mineral soil on eroded slopes and cliff crevices. With Blasia
pusilla L., Calypogeia muelleriana, Fuscocephaloziopsis
pleniceps, Gymnomitrion concinnatum, Pseudolophozia su-
detica, Solenostoma hyalinum. 15-0019, 15-0144, 15-0234,
15-0243. Also recorded by Zhukova (1986b).

*Barbilophozia barbata (Schmid. ex Schreb.) Loeske L2, 3, 4,
6 — Bare or covered with fine soil cliff ledges, relatively dry
peat, mesic rotten wood. In pure mats or with Ptilidium cili-
are and Trilophozia quinquedentata. 15-0298, 15-0689, 15-
0761, 15-0769, 15-0830.

B. hatcheri (Evans) Loeske L3, 6 — Fine soil at cliff bases and
dry tundras. In pure mats or with Cephalozia bicuspidata,
Sphenolobus minutus. 15-0782, 15-0839. Also recorded by
Zhukova (1986Db).

*B. lycopodioides (Wallr.) Loeske L1. — Soil in birch-spruce-
larch forest. 15-0412, 15-0426. Recorded nearby from Kure-
jka River lower course (Zhukova & Kudryavtseva, 1975).

Blasia pusilla L. L1 — Humificated soil or mineral ground on
eroded slopes. Together with Anthelia juratzkana, Calypoge-
ia muelleriana, Solenostoma hyalinum. 15-143, 15-0144, 15-
0152, 15-0953. Also recorded by Zhukova (1986b).

Blepharostoma trichophyllum (L.) Dumort. var. brevirete
Bryhn et Kaal. L1, 2, 3 — Moist soil or mineral ground in
mesic tundras as well as along streams and lake shore. In
pure mats or together with Arnellia fennica, Cephaloziella
divaricata, Mesoptychia bantriensis, M. heterocolpos var.
heterocolpos, Odontoschisma macounii, Schljakovia kunzea-
na, Schljakovianthus quadrilobus, Scapania crassiretis, S.
degenii, S. hyperborea, S. irrigua, Schistochilopsis opacifo-
lia, Sphenolobus minutus, Trilophozia quinquedentata. 15-
0071, 15-0091, 15-136, 15-0197, 15-0274, 15-0296, 15-0380,
15-0503, 15-0508, 15-0893. Zukova (1986b) recorded for
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Putorana Plateau B. trichophyllum without indication of the
variety. In our collection the only var. brevirete was found,
whether the record by Zhukova (l.c.) belongs to the same va-
riety or var. trichophyllum remains unclear.

*Calypogeia integristipula Steph. L1, 4 — Fine soil in the crev-
ices of limestone outcrops and mesic eroded peat of tussock
side in peat-moss mire. In pure mat or together with Cepha-
loziella spinigera. 15-0403, 15-0718.

*C. muelleriana (Schiffn.) Miill. Frib. L1. — Humificated soil
in eroded slope and eroded peat in tussock side of peat-moss
bog. With Anthelia juratzkana, Blasia pusilla, Cephalozia
bicuspidata, Gymnocolea inflata, Solenostoma hyalinum. 15-
0144, 15-0425.

C. neesiana (C.Massal. & Carestia) Miill. Frib. — Recorded by
Zhukova (1986b), but we suspect that this record may be based
on misidentification of C. integristipula. The specimen on
which this record was based could not be studies in the course
of this account preparation.

C. sphagnicola (Arnell & J.Perss.) Warnst. & Loeske L2 — Bare
peat of peat moss tussock in the mire. Together with Fusco-
cephaloziopsis pleniceps, Cephaloziella spinigera, Mylia
anomala, Schljakovia kunzeana, Scapania hyperborea. 15-
0327, 15-0416. Also recorded by Zhukova (1986b).

Cephalozia bicuspidata (L.) Dumort. L1, 2, 3 — Fine soil along
snowbeds, stream sides, on moist cliff ledges; on eroded peat
in peat-moss bogs. In pure mats or with Barbilophozia hatch-
eri, Calypogeia muelleriana, Cephaloziella cf. divaricata, C.
uncinata, Odontoschisma francisci, Endogemma caespiticia,
Gymnocolea inflata, Lophozia longiflora, Odontoschisma
elongatum, Fuscocephaloziopsis albescens, Riccardia lati-
frons, Saccobasis polymorpha, Scapania hyperborea, Schis-
tochilopsis incisa, Schljakovia kunzeana, Sphenolobus minu-
tus. 15-0241, 15-0260, 15-0425, 15-0525, 15-0613, 15-0620,
15-0839. Also recorded by Zhukova (1986b).

C. macounii (Austin) Austin — Recorded by Zhukova (1986b),
but we suspect that this record may represent the misidentifi-
cation of Fuscocephaloziopsis leucantha or something else.
The specimen on which this record was based could not be
studies in the course of this account preparation.

*Cephaloziella divaricata (Sm.) Schiffn. L1, 2 — Bare peat in
minerotrophic bogs. With Blepharostoma trichophyllum var.
brevirete, Cephalozia bicuspidata, Lophozia ventricosa var.
ventricosa, Odontoschisma elongatum, Scapania hyperborea,
S. irrigua, Schljakovia kunzeana, Schljakovianthus quadri-
lobus var. glareosa, Trilophozia quinquedentata. 15-0296, 15-
0310, 15-0431. Recorded nearby from Dudinka by Lindberd
& Arnell (1889).

C. elachista (J.B.Jack ex Gottsche & Rabenh.) Schiffn. — Re-
corded by Andreeva (2009) from Kapchuk Lake environs, but
not found in our collections.

C. grimsulana (J.B.Jack ex Gottsche & Rabenh.) Lacout. —
Recorded by Zhukova (1986b), but not found in our col-
lections. The record by Zhukova (l.c.) may be based on C.
varians.

C. spinigera (Lindb.) Jgrg. L1, 2 — Bare peat on hummock sides
in minerotrophic bogs, also moist crevices between rocks in
rock field. With Calypogeia integristipula, C. sphagnicola,
Mylia anomala, Tetralophozia setiformis. 15-0212, 15-0327,
15-0403. Also recorded by Zhukova (1986b).

C. uncinata R.M. Schust. L1, 2 — Moist mineral ground in cliff
crevices and snowbeds. With Cephalozia bicuspidata, Fus-
cocephaloziopsis albescens, Preissia quadrata, Riccardia
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latifrons, Sphenolobus minutus. 15-0241, 15-0478. Also re-
corded by Zhukova (1986b).

*C. varians (Gottsche) Steph. L1, 6 — Wet silty alluvium near
lake shore and fine soil near stream. In pure mats or with
Pseudolophozia sudetica, Scapania hyperborea. 15-0777,15-
0919.

*Chiloscyphus polyanthos (L.) Corda L1 — Alluvium in tem-
porarily flooded area along lake shore. With Pellia neesiana.
15-0944.

*Cordaea flotoviana Nees L2 — Meadow near stream in place
with late snow melting. In pure mats. 15-0278.

Diplophyllum taxifolium (Wahlenb.) Dumort. L1 — Fine soil
in cliff crevices. Together with Gymnomitrion concinnatum,
Isopaches bicrenatus, Schistochilopsis opacifolia. 15-0479.
Also recorded by Zhukova (1986b).

*Endogemma caespiticia (Lindenb.) Konstant., Vilnet & A.V.
Troitsky L1 — Humificated soil and eroded peat in slopes.
With Cephalozia bicuspidata, Odontoschisma francisci, Gym-
nocolea inflata, Mylia anomala, Sphenolobus minutus. 15-
0404, 15-0427, 15-0620.

Fossombronia alaskana Steere & Inoue — Recorded by Andre-
eva (2009) from Talnakh Mts., but not found in our collec-
tions.

Fuscocephaloziopsis albescens (Hook.) Vana & L.Soderstr.
[=Pleurocladula albescens (Hook.) Grolle] L2, 3 — Moist soil
in spotty tundras and snowbeds. With Cephalozia bicuspida-
ta, Cephaloziella uncinata, Lophozia longiflora, L. saviczi-
ae, L. ventricosa var. ventricosa, Riccardia latifrons, Scapa-
nia cf. irrigua, Sphenolobus minutus, Trilophozia quinque-
dentata. 15-0241, 15-0864, 15-0883, 15-0914. Also recorded
by Zhukova (1986b).

E connivens (Dicks.) Vana & L. Soderstr. — Recorded by Zhuk-
ova (1986b), but we suspect that this record may represent
the misidentification of F. pleniceps or something else. The
specimen on which this record was based could not be stud-
ies in the course of this account preparation.

*F. leucantha (Spruce) Vana & L. Soderstr. L2 — Over peat in
wet depression in minerotrophic bog. With Mylia anomala.
15-0305.

E loitlesbergeri (Schiftn.) Vana & L. Soderstr. — Recorded by
Zhukova (1986b). The specimen on which this record was
based could not be studies in the course of this account prep-
aration.

E lunulifolia (Dumort.) Véana & L. Soderstr. — Recorded by
Zhukova (1986b), but not found in our collections.

*F. pleniceps (Austin) Lindb. L1, 3, 5 — Moist soil in snow-
beds, eroded peat of minerotrophic bogs and swampy mead-
ows, also on humificated soil in eroded slopes. With Anthelia
Jjuratzkana, Calypogeia sphagnicola, Lophozia ventricosa var.
ventricosa, Lophoziopsis cf. pellucida, Nardia geoscyphus,
Scapania hyperborea, Scapania irrigua, Schistochilopsis
grandiretis, Schljakovia kunzeana, Sphenolobus minutus,
Trilophozia quinquedentata. 15-0019, 15-0416, 15-0439, 15-
0669, 15-0834, 15-0881, 15-0888.

*Gymnocolea inflata (Huds.) Dumort. L1, 4. — Moist soil in
depressions near lake, wet bare peat in peat moss bogs. In
pure mats or with Calypogeia muelleriana, Cephalozia bi-
cuspidata, Lophozia ventricosa var. ventricosa, Mylia anom-
ala. 15-0188, 15-0189, 15-0425, 15-0719. Recorded nearby
from Dudinka (Lindberg & Arnell, 1889).

Gymnomitrion concinnatum (Lightf.) Corda L1, 2 — Cliff crev-
ices filled by fine soil or not, spots of bare ground on slopes.
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In pure mats or with Anthelia juratzkana, Diplophyllum tax-
ifolium, Isopaches bicrenatus, Pseudolophozia sudetica,
Schistochilopsis opacifolia. 15-0799, 15-0234, 15-0243, 15-
0479. Also recorded by Zhukova (1986b).

Haplomitrium hookeri (Sm.) Nees — Mapped by Schuster and
Konstantinova (1996), but whether the point in the map is
referable to Putorana Plateau is not known for us.

*Harpanthus flotovianus (Nees) Nees L2 — Peat moss hum-
mock in minerotrophic bog. In pure mat. 15-0300. Recorded
nearby from “Vershinskoye” (Lindberg & Arnell, 1889).

Isopaches bicrenatus (Schmidel ex Hoffm.) H. Buch L1, 2 —
Cliff ledges covered with fine soil, mesic ground in snow-
beds, dry eroded peat in peat-moss bog, compressed sandy
soil near dune top. In pure mats or with Diplophyllum taxifo-
lium, Gymnomitrion concinnatum, Lophozia silvicola, Lo-
phozia ventricosa var. ventricosa, Nardia insecta, Schis-
tochilopsis opacifolia, Trilophozia quinquedentata. 15-0035,
15-0053, 15-0382, 15-0400, 15-0479, 15-0504, 15-0507. Also
recorded by Zhukova (1986b).

*Jungermannia atrovirens Dumort. L1 — Cliffs near waterfall
in stream canyon. In pure mat. 15-0475. Recorded nearby
from Kurejka River lower course (Zhukova & Kudryavtseva,
1975).

*J. polaris Lindb. L4 — Fine soil in niche near base of lime-
stone outcrop. In pure mat. 15-0698.

J. pumila With. L1 — Moist cliff ledge and crevices near or
aside of streams. In pure mats or with Lophoziopsis polaris,
Scapania gymnostomophila. 15-0115, 15-0482. Also record-
ed by Zhukova (1986b).

Lophozia ascendens (Warnst.) R.M. Schust. — Recorded for
the plateau by Zhukova (1986), but not found in our collec-
tions. The record may be based on greengemmous modifica-
tion of Lophoziopsis longidens.

*L. cf. guttulata (Lindb. & Arnell) A. Evans L1. — Moist soil in
larch-spruce open forest. With Neoorthocaulis binsteadii,
Schljakovia kunzeana. 15-0015. The plants are characterized
by large trigones in leaf cells and longer than wide leaves,
but in the absence of oil bodies we are doubt in the identifi-
cation of the taxon from such unusual habitat.

L. longiflora (Nees) Schiffn. L1, 3 — Moist humificated soil in
eroded slopes, alder communities near streams and Dryas
dominated spotty tundras. With Cephalozia bicuspidata, Fus-
cocephaloziopsis albescens, Saccobasis polymorpha, Scapa-
nia irrigua, S. obcordata, Schljakovia kunzeana, Trilopho-
zia quinquedentata. 15-0013, 15-0434, 15-0613, 15-0703, 15-
0883. Also recorded by Zhukova (1986b).

L. murmanica Kaal. L1 — Eroded peat in peat-moss bog. With
Trilophozia quinquedentata. 15-0398. Also recorded (as Lo-
phozia groenlandica (Nees) Macoun) by Zhukova (1986b).

*L. savicziae Schljakov L2, 3 — Moist soil near snowbeds. In
pure mats or with Lophoziopsis polaris, Fuscocephaloziop-
sis albescens, Scapania cf. irrigua, Scapania obcordata,
Schistochilopsis opacifolia, Sphenolobus minutus. 15-0169,
15-0351, 15-0356, 15-0914.

L. silvicola H. Buch L1, 2 — Decaying wood, humificated soil
on eroded slopes and fine soil in snowbeds. In pure mats or
with Odontoschisma francisci, Isopaches bicrenatus, Mylia
anomala, Trilophozia quinquedentata. 15-0035, 15-0069, 15-
0344. Also recorded by Bakalin (2005).

L. ventricosa (Dicks.) Dumort. L1, 2, 3, 5 — Moist peat, mineral
ground, moist soil along streams and lake shores in various
types of communities. In pure mats or with Cephaloziella di-
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varicata, Fuscocephaloziopsis albescens, F. pleniceps, Gym-
nocolea inflata, Isopaches bicrenatus, Lophoziopsis longidens,
L. polaris, Mesoptychia heterocolpos var. heterocolpos, Nar-
dia geoscyphus, Odontoschisma elongatum, Pellia neesiana,
Scapania curta, S. irrigua, Schljakovia kunzeana, Trilophozia
quinquedentata. 15-0005,15-0014, 15-0022, 15-0049, 15-0189,
15-0294, 15-0310, 15-0400, 15-0439, 15-0441, 15-0501, 15-
0540, 15-0592, 15-0594, 15-0595, 15-0618, 15-0699, 15-0864,
15-0888. Also recorded by Zhukova (1986b).

Lophozia wenzelii (Nees) Steph. — Recorded by Zhukova
(1986b), but not found in our collections.

Lophoziopsis excisa (Dicks.) Konstant. & Vilnet. L1 — Wet soil
near stream along boggy lake shore. Together with Mesopty-
chia heterocolpos var. heterocolpos, Scapania irrigua. 15-
0090. Also recorded by Zhukova (1986b).

L. longidens (Lindb.) Konstant. & Vilnet L1, 3 — Decaying wood
and cliff crevices in alder and larch communities. Lophozia
ventricosa var. ventricosa, Trilophozia quinquedentata. 15-
0236, 15-0447, 15-0501, 15-0609. Also recorded by Zhuko-
va (1986b).

*L. cf. pellucida (R M. Schust.) Konstant. & Vilnet L3 — Soil
near stream in boggy meadow with rare willow shrubs. With
Fuscocephaloziopsis pleniceps, Scapania irrigua Schis-
tochilopsis grandiretis, Trilophozia quinquedentata. 15-0881.

L. polaris (R.M. Schust.) Konstant. & Vilnet L1, 2, 3 — Soil
and mineral ground near snowbed and streams. With Junger-
mannia pumila, Lophozia cf. savicziae, Lophozia ventricosa
var. ventricosa, Schljakovia kunzeana, Scapania gymnosto-
mophila, Scapania irrigua, Scapania obcordata, Schis-
tochilopsis opacifolia, Trilophozia quinquedentata. 15-0169,
15-0359, 15-0482, 15-0595, 15-0612, 15-0618, 15-0848. Also
recorded by Zhukova (1986b).

Lepidozia reptans (L.) Dumort. — Recorded by Zhukova (1986b),
but not found in our collections.

Mannia gracilis (F. Weber) D.B. Schill & D.G. Long L4 —Niche
at limestone cliff base, on soil. 15-0664, 15-0632. Also re-
corded by Zhukova (1986D).

M. pilosa (Hornem.) Frye et L.Clark — Recorded by Andreeva
(2009) from Kapchuk Lake environs, but not found in our
collections.

*M. sibirica (Mill. Frib.) Frye & L.Clark L4 — Niche at lime-
stone cliff base, on soil. 15-0636.

Marchantia quadrata Scop. (Preissia quadrata (Scop.) Nees
L1, 2 — CIliff ledges and crevices filled by soil near streams
and snowbeds. In pure mats or with Cephaloziella uncinata,
Scapania gymnostomophila, Pseudotritomaria heterophylla.
15-0150, 15-0229, 15-0330, 15-0364, 15-0470, 15-0478, 15-
0926. Also recorded by Zhukova (1986b).

M. polymorpha subsp. ruderalis Bischl. & Boissel.-Dub. L1 —
Boulders near streams, humificated soil on slopes. 15-0139,
15-0394. Also recorded by Zhukova (1986b).

M. polymorpha L. subsp. polymorpha (= M. aquatica (Nees)
Burgeff) — recorded by Zhukova (1986b), but not found in
our collection.

*M. romanica (Radian) D.G. Long, Crandall-Stotler, L.L. For-
rest & Villarreal [=Bucegia romanica Radian] L1 — Brook
canyon under small snow bed on NW slope of Sunduk Mt.,
on soil in cliff crevice. 15-0116.

*Marsupella condensata (Angstr. ex C.Hartm.) Lindb. ex Kaal.
L3 — Moist rocks near snowbed. In pure mats. 15-0906.

*Mesoptychia badensis (Gottsche ex Rabenh.) L. Soderstr. &
Vana L4 — Fine soil filling niche at the base of limestone
cliff. In pure mats. 15-0701.
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M. bantriensis (Hook.) L. Soderstr. & Vana L1 — Wet soil near
swampy lake shore. Together with Blepharostoma trichophyl-
lum var. brevirete, Scapania hyperborea, Schljakovia kun-
zeana. 15-0091. Also recorded by Zhukova (1986b).

M. collaris (Nees) L. Soderstr. & Vana L1 — Alluvial sediments
in temporarily flooded area near lake shore. With Schljak-
ovianthus quadrilobus, Pellia neesiana, Scapania cuspidulig-
era. 15-0943. Also recorded by Zhukova (1986b).

*M. gillmanii (Austin) L. Soderstr. & Vana L1, 3 — Mountain
peat-moss bog, on hummock. 15-0418, 15-0859.

M. heterocolpos (Thed. ex Hartm.) L. Soderstr. & Vana var.
heterocolpos L1, 2 — Moist to wet soil near streams and bog-
gy lake shores, also on mesic cliff ledges and on soil in Dryas
and Cassiope dominating tundra. In pure mats or with Arnel-
lia fennica, Blepharostoma trichophyllum. var. brevirete, Lo-
phozia ventricosa var. ventricosa, Lophoziopsis excisa, Scapa-
nia degenii, S. irrigua, S. obcordata, Schljakovia kunzeana,
Schljakovianthus quadrilobus var. glareosa, Sphenolobus
minutus, Trilophozia quinquedentata. 15-0005, 15-0090, 15-
0187, 15-0197, 15-0274, 15-0380, 15-0508. The record of
Lophozia heterocolpos (Thed.) M. Howe in Zhukova (1986)
is probably referable to this variety.

*M. heterocolpos var. arctica (S.W. Arnell) L. Soderstr. & Vana
L3. — Bare soil in mountain mire. In pure mats. 15-0849.
*M. sahlbergii (Lindb.) A.Evans L1 — Wet peat in minerotrophic

bog. With Trilophozia quinquedentata.

Mpylia anomala (Hook.) Gray L1, 2, 4 — Moist peat in hum-
mocks in peat-moss bogs, rarer wet depressions in places with
late snow melting. With Calypogeia sphagnicola, Cephaloz-
iella spinigera, Fuscocephaloziopsis leucantha, Gymnocolea
inflata, Lophozia cf. silvicola, Odontoschisma francisci. 15-
0069, 15-0305, 15-0327, 15-0719. Also recorded by Zhuko-
va (1986b).

*Nardia geoscyphus (De Not.) Lindb. L1 — Humificated soil in
eroded slope, silty alluvium along lake shore. With Fusco-
cephaloziopsis pleniceps, Lophozia cf. ventricosa var. ven-
tricosa, Scapania irrigua, Schljakovia kunzeana, Solenosto-
ma hyalinum. 15-0045, 15-0439, 15-0793.

*N. insecta Lindb. L1 — Humificated soil in eroded slope. With
Isopaches bicrenatus. 15-0504.

Neoorthocaulis attenuatus (Mart.) L. Soderstr., De Roo &
Hedd. — Recorded by Zhukova (1986b), but not found in our
collections.

N. binsteadii (Kaal.) L. Soderstr., De Roo & Hedd. L1 — Soil in
larch-spruce open forest. With Schljakovia kunzeana, Lopho-
zia cf. guttulata. 15-0015. Also recorded by Zhukova (1986b).

*QOdontoschisma elongatum (Lindb.) A. Evans L1, 2 — Wet
peat in minerotrophic bogs. With Cephalozia bicuspidata,
Cephaloziella divaricata, Lophozia ventricosa var. ventricosa,
Scapania hyperborea, S. irrigua, Schljakovia kunzeana, Schi-
Jjakovianthus quadrilobus var. glareosa, Trilophozia quinque-
dentata. 15-0310, 15-0321, 15-0431. Recorded nearby from
Dudinka by Lindberg & Arnell (1889).

*0. francisci (Hook.) L. Soderstr. & Vana L1 — Fine soil in
moist eroded slopes and snowbeds. With Cephalozia bicusp-
idata, Endogemma caespiticia, Lophozia cf. silvicola, Mylia
anomala. 15-0069, 15-0620.

O. macounii (Austin) Underw. L1 — Moist cliff ledges (also
near waterfalls). With Blepharostoma trichophyllum var.
brevirete, Mesoptychia heterocolpos, Scapania hyperborea,
Solenostoma subellipticum, Trilophozia quinquedentata. 15-
0497, 15-0508, 15-0509, 15-0790. Also recorded by Zhuko-
va (1986b).



376

*Oleolophozia perssonii (H. Buch & S.W. Arnell) L. Soderstr.,
De Roo & Hedd. L1 — Mineral soil near snowbed. In pure
mats. 15-0100, 15-0146. RF.

Orthocaulis atlanticus (Kaal.) H. Buch — Recorded by Zhuko-
va (1986b), but not found in our collections. The record may
be based on misidentification of Neoorthocaulis binsteadii.

Pellia epiphylla (L.) Corda — Recorded by Zhukova (1986b),
but not found in our collections.

P, neesiana (Gottsche) Limpr. L1, 2 — Wet boulders near streams,
moist to wet soil along streams, mineral soil in minerotrophic
bogs, alluvium along lake shore. With Chiloscyphus polyan-
thos, Lophozia ventricosa var. ventricosa, Mesoptychia col-
laris, Schljakovianthus quadrilobus, Scapania cuspiduligera,
S. irrigua. 15-0294, 15-0401, 15-0540, 15-0943, 15-0944.
Also recorded by Zhukova (1986b).

*Plagiochila arctica Bryhn & Kaal. L2 — On peat in peat moss
dominated minerotrophic bog. 15-0293. Recorded nearby from
Kurejka River lower course (Zhukova & Kudryavtseva, 1975).

*Protolophozia elongata (Steph.) Schljakov L1 — Alluvial fine
soil and stones near stream and swampy lake shore. With
Scapania irrigua, Solenostoma subellipticum, Tritomaria
scitula. 15-0483, 15-0941.

*Pseudolophozia sudetica (Nees ex Huebener) Konstant. &
Vilnet L2, 6 — Fine soil in snowbeds and near streams. With
Anthelia juratzkana, Cephaloziella varians, Gymnomitrion
concinnatum. 15-0243, 15-0777.

*Pseudotritomaria heterophylla (R M. Schust.) Konstant. &
Vilnet [=Tritomaria heterophylla R.M. Schust.] L1 — CIliff
ledge in stream canyon. With Preissia quadrata, Scapania
gymnostomophila. 15-0470.

Ptilidium ciliare (L.) Hampe L2, 4 — Bare peat in minerotrophic
bogs and soil covering cliff ledges. In pure mats 15-0298, 15-
0689. Also recorded by Zhukova (1986b).

P. pulcherrimum (Weber) Vain. L1, 6 — On birch branches and
on fine soil at cliff base. 15-0177, 15-0752. Also recorded by
Zhukova (1986b).

Radula prolifera Arnell — Recorded by Zhukova (1986b), but
not found in our collections.

*Riccardia latifrons (Lindb.) Lindb. L2 — Fine soil near
snowbed in rocky slope. With Cephalozia bicuspidata, Ceph-
aloziella uncinata, Fuscocephaloziopsis albescens, Sphenolo-
bus minutus. 15-0241.

Riccia glauca L. — Recorded by Zhukova (1986b), but not found
in our collections.

*Saccobasis polymorpha (R.M. Schust.) Schljakov L3 — Moist
shaded soil in alder communities. With Cephalozia bicuspi-
data, Lophozia longiflora, Scapania irrigua, Schljakovia
kunzeana. 15-0613, 15-0703.

Sauteria alpina (Nees) Nees — Recorded by Zhukova (1986b),
but not found in our collections.

Scapania crassiretis Bryhn L1, 3 — Moist cliffs near water-
falls, stones and soil near snowbeds. With Blepharostoma
trichophyllum var. brevirete, Scapania mucronata, Sphenolo-
bus minutus, Trilophozia quinquedentata. 15-0211, 15-0213,
15-0503, 15-0870. Also recorded by Zhukova (1986b).

*S. curta (Mart.) Dumort. L1 — Humificated soil in eroded slope.
With Lophozia ventricosa var. ventricosa 15-0441.

S. cuspiduligera (Nees) Miill. Frib. L1 — Alluvium in willow-
shrub community in temporarily flooded area on lake shore.
With Mesoptychia collaris, Pellia neesiana, Schljakovian-
thus quadrilobus. 15-0943. Also recorded by Zhukova
(1986b).
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*S. degenii Schiffn. ex Miill. Frib. L1 — Mesic cliff ledges.
With Blepharostoma trichophyllum var. brevirete, Mesopty-
chia heterocolpos, Odontoschisma macounii, Schistochilop-
sis opacifolia, Sphenolobus minutus, Trilophozia quinque-
dentata. 15-0494, 15-0508.

S. gymnostomophila Kaal. L1 — CIiff ledges in stream can-
yons. With Jungermannia pumila, Lophoziopsis polaris, Pre-
issia quadrata, Pseudotritomaria heterophylla. 15-0470, 15-
0482. Also recorded by Zhukova (1986b).

*S. hyperborea Jgrg. L1 — Cliffs near waterfalls, peat in peat-
moss mires, silty alluvium along lake shore. With Blepharos-
toma trichophyllum var. brevirete, Calypogeia sphagnicola,
Cephalozia bicuspidata, Cephaloziella cf. divaricata, C. vari-
ans, Fuscocephaloziopsis pleniceps, Mesoptychia bantrien-
sis, Odontoschisma elongatum, O. macounii, Schljakovia
kunzeana. 15-0091, 15-0416, 15-0431, 15-0497, 15-0919.

S. irrigua (Nees) Nees L1, 2, 3 — Moist to wet soil and peat in
mires, eroded slopes, temporarily flooded area near lake
shores, streams in various communities, including snowbeds.
In pure mats or with Blepharostoma trichophyllum var
brevirete, Cephaloziella divaricata, Fuscocephaloziopsis al-
bescens, F. pleniceps, Lophozia longiflora, L. savicziae, L.
cf. ventricosa var. ventricosa, Lophoziopsis excisa, L. cf.
pellucida, L. polaris, Mesoptychia heterocolpos var. hetero-
colpos, Nardia geoscyphus, Odontoschisma elongatum, Pel-
lia neesiana, Protolophozia elongata, Saccobasis polymor-
pha, Schistochilopsis grandiretis, Schistochilopsis hyperarc-
tica, Schljakovia kunzeana, Schljakovianthus quadrilobus var.
glareosa, Solenostoma hyalinum, S. subellipticum, Trilopho-
zia quinquedentata. 15-0090, 15-136, 15-0294, 15-0296, 15-
0312, 15-0428, 15-0435, 15-0436, 15-0429, 15-0433, 15-
0540, 15-0580, 15-0595, 15-0618, 15-0703, 15-0793, 15-
0881, 15-0914. Also recorded by Zhukova (1986b).

*S. lingulata H. Buch L1 — CIliff near waterfall. In pure mat.
15-0495.

*S. mucronata H. Buch L1 — On soil in cliff crevice in stream
canyon below snowbed. With Scapania crassiretis. 15-0211.

*S. obcordata (Berggr.) S.W. Arnell L1 — On soil or mineral
ground near snowbeds and streams. With Lophozia longiflo-
ra, L. cf. savicziae, Lophoziopsis polaris, Mesoptychia het-
erocolpos var. heterocolpos, Schistochilopsis opacifolia, Schi-
Jjakovianthus quadrilobus, Trilophozia quinquedentata. 15-
0169, 15-0187, 15-0434, 15-0542.

*8. scandica (Arell & H. Buch) Macvicar var. scandica L1 —
Mineral soil along small brook below snowbed. 15-0193

*S. scandica var. grandirelis (Schljakov) Schljakov L1 — Hu-
mificated soil on eroded slope. 15-0440.

S. simmonsii Bryhn & Kaal. — Recorded by Zhukova (1986b),
but not found in our collections.

S. spitsbergensis (Lindb.) Miill. Frib. — Recorded by Zhukova
(1986b), but not found in our collections.

*Schistochilopsis grandiretis (Lindb. ex Kaal.) Konstant. L3
— Wet soil in boggy meadow with rare willow shrubs near
stream. With Fuscocephaloziopsis pleniceps, Lophoziopsis
cf. pellucida, Scapania irrigua, Trilophozia quinquedentata.
15-0881.

*S. hyperarctica (R.M. Schust.) Konstant. L1 — Soil near
snowbed, humificated soil and on eroded slope. With Scapa-
nia cf. irrigua. 15-0113, 15-0436.

S. incisa (Schrad.) Konstant. L2 — Soil covering cliff ledge near
stream canyon. With Cephalozia bicuspidata. 15-0260. Also
recorded by Zhukova (1986b).
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S. opacifolia (Culm. ex Meyl.) Konstant. L1, 3 — Moist miner-
al ground near snowbeds, in Dryas-dominated tundra, cliff
crevices partly filled with soil. With Blepharostoma tricho-
phyllum var. brevirete, Diplophyllum taxifolium, Gymnomi-
trion concinnatum, Isopaches bicrenatus, Scapania degenii,
Sphenolobus minutus, Trilophozia quinquedentata. 15-0169,
15-0226, 15-0479, 15-0494 15-0893. Also recorded by Zhuk-
ova (1986b).

Schljakovia kunzeana (Huebener) Konstant. & Vilnet L1, 2, 3
— On fine soil and humus along watercourses, lake shores in
various types of communities; peat in minerotrophic bogs.
With Blepharostoma trichophyllum var. brevirete, Calypo-
geia sphagnicola, Cephalozia bicuspidata, Cephaloziella
divaricata, Fuscocephaloziopsis pleniceps, Lophozia cf. gut-
tulata, L. longiflora, L. ventricosa var. ventricosa, Lophozi-
opsis polaris, Mesoptychia bantriensis, M. heterocolpos,
Nardia geoscyphus, Neoorthocaulis binsteadii, Odontoschis-
ma elongatum, Saccobasis polymorpha, S. hyperborea, S.
irrigua, Schljakovianthus quadrilobus, Solenostoma hyali-
num. 15-0005, 15-0013, 15-0015, 15-0022, 15-0091, 15-0296,
15-0311, 15-0314, 15-0416, 15-0431, 15-0432, 15-0618, 15-
0703, 15-0793. Also recorded by Zhukova (1986b).

Schljakovianthus quadrilobus (Lindb.) Konstant. & Vilnet var.
quadrilobus L1, 2 — Wet soil and peat near snowbeds, swampy
lake shores and streams. With Blepharostoma trichophyllum
var. brevirete, Mesoptychia collaris, Pellia neesiana, Scapa-
nia cuspiduligera, S. obcordata, Schljakovia kunzeana. 15-
0071, 15-0314, 15-0542, 15-0943. Also recorded by Zhuko-
va (1986b).

*S. quadrilobus var. glareosa (Jorg.) Konstant. & Vilnet L1, 2
— Wet soil in Betula nana dominated community; peat in min-
erotrophic bog. With Blepharostoma trichophyllum var.
brevirete, Cephaloziella divaricata, Mesoptychia heterocol-
pos var. heterocolpos, Odontoschisma elongatum, Scapania
irrigua, S. obcordata, Schljakovia kunzeana, Trilophozia
quinquedentata. 15-0187, 15-0296, 15-0312.

*Solenostoma hyalinum (Lyell) Mitt. L1 — Silty alluvium near
lake shore. With Nardia geoscyphus, Scapania irrigua, Schlja-
kovia kunzeana. 15-0793.

S. sphaerocarpum (Hook.) Steph. — Recorded by Zhukova
(1986b), but not found in our collections.

S. subellipticum (Lindb. ex Heeg) R.M. Schust. L1 — Alluvium
in willow-shrub community in temporarily flooded area along
lake shore. With Odontoschisma macounii, Protolophozia
elongata, Scapania irrigua. 15-0790, 15-0941. Also record-
ed by Zhukova (1986b).

Sphenolobus minutus (Schreb.) Berggr. L1, 2, 3 — Mesic soil
filling cliff crevices, near snowbeds, eroded mesic peat in
minerotrophic bogs. In pure mats or with Arnellia fennica,
Barbilophozia hatcheri, Blepharostoma trichophyllum var.
brevirete, Cephalozia bicuspidata, Cephaloziella uncinata,
Fuscocephaloziopsis albescens, F. pleniceps, Gymnocolea
inflata, Lophozia savicziae, Mesoptychia var. heterocolpos,
Mylia anomala, Riccardia latifrons, Scapania crassiretis, S.
degenii, Schistochilopsis opacifolia, Sphenolobus minutus,
Trilophozia quinquedentata. 15-0241, 15-0356, 15-0380, 15-
0427, 15-0494, 15-0503, 15-0834, 15-0839. Also recorded
by Zhukova (1986b).

8. saxicola (Schrad.) Steph. — Recorded by Zhukova (1986b),
but not found in our collections.

Tetralophozia setiformis (Ehrh.) Schljakov L1. — Boulders and
crevices between them in rockfields. In pure mats or with

Cephaloziella spinigera. 15-0106, 15-0212. Also recorded by
Zhukova (1986b).

Trilophozia quinquedentata (Huds.) Bakalin L1, 2, 3, 6 — Mesic
to moist soil in eroded slopes, various tundras, along water-
courses, lakes, also cliffs and their crevices, eroded peat in
minerotrophic bogs; one of the most common species in study
area. In pure mats or with Barbilophozia barbata, Blepharos-
toma trichophyllum var. brevirete, Fuscocephaloziopsis al-
bescens, F. pleniceps, Cephaloziella divaricata, Isopaches
bicrenatus, Lophozia longiflora, L. murmanica, Lophozia
silvicola, L. ventricosa var. ventricosa, Lophoziopsis
longidens, L. cf. pellucida, L. polaris, Mesoptychia hetero-
colpos, M. heterocolpos var. heterocolpos, Odontoschisma
elongatum, O. macounii, Scapania crassiretis, S. degenii, S.
irrigua, S. obcordata, Schistochilopsis grandiretis, S. opac-
ifolia, Schljakovianthus quadrilobus var. glareosa, Sphenolo-
bus minutus. 15-0035, 15-0064, 15-0065, 15-0086, 15-0178,
15-0185, 15-0187, 15-0206, 15-0236, 15-0247, 15-0267, 15-
0272, 15-0274, 15-0310, 15-0398, 15-0494, 15-0496, 15-
0508, 15-0509, 15-0612, 15-0761, 15-0881, 15-0883, 15-
0834, 15-0848, 15-0864, 15-0870, 15-0893. Also recorded
by Zhukova (1986b).

T. exsecta (Schmidel) Schiffn. ex Loeske — Recorded by Zhuk-
ova (1986b), but not found in our collections.

T. exsectiformis (Breidl.) Schiffn. ex Loeske — Recorded by
Zhukova (1986b), but not found in our collections.

T. scitula (Taylor) Jorg. L1, 4 — On mineral ground near snow-
beds and in filling cliff (also limestone) crevices. In pure mats
or with Lophozia ventricosa var. ventricosa, Protolophozia
elongata. 15-0191, 15-0483, 15-0699. Also recorded by Zhuk-
ova (1986b).

DISCUSSION
In total 70 species were previously recorded for Pu-

torana Plateau in various literature sources. We found 92

species, 47 of them are new for the plateau, while 26 of

previously recorded taxa were not collected. Therefore,
the summarized list of liverworts known in Putorana Pla-
teau counts 118 taxa. The number of taxa found in our

collections is relatively high and comparable with, e.g.,

Eriechka River (Fedosov et al., 2015) in Anabar Plateau,

where thoroughness of collecting and area size was near-

ly the same. In the latter locality, 66 species of liverworts
were recorded. Higher species number on Putorana Pla-
teau can be explained by more wide diversity of habitats.

The majority of previously recorded taxa that were
not collected in 2015 are undoubtful, with the exception
of five taxa records that may be based on misidentifica-
tion. These are as follow: 1) Calypogeia neesiana may
represent the misidentification of C. integristipula, the
species common in the area, but not mentioned by Zhuk-
ova (1986b); 2) Cephalozia macounii is the species of
mostly sub-Atlantic boreo-temperate distribution, hardly
expected in continental Hemiarctic; 3) Fuscocephalozi-
opsis connivens is rather cool temperate taxon with sub-
oceanic distribution, and its record for Putorana Plateau
may be based on F. pleniceps, that is relatively common
in our collections, but not mentioned by Zhukova (1986b);

4) Lophozia ascendens is not known elsewhere in Hemi-

arctic, and the report in Zhukova (1986b) may be based
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on misidentification of Lophoziopsis longidens that some-
times produces green gemmous modifications; 5) Ortho-
caulis atlanticus has a northern amphi-Atlantic distribu-
tion, and its records from Siberian Subarctic are likely
erroneous and referable to Neoorthocaulis binsteadii, a
highly polymorphic and morphologically convergently in-
tergrading to Orthocaulis atlanticus in northern Asia.

Even at the first sight, the present list has strong ‘neg-
ative’ peculiarity in poor presence of Gymnomitriaceae
that are mostly associated with acidic rocks and rarely
occur on rocks of neutral and basic reaction. We found
only one species of Marsupella (M. condensata, new for
the plateau), one species of Gymnomitrion (G. concinna-
tum, also recorded by Zhukova, 1986b) and no Prasan-
thus. Noticeably, this trait joins the present flora with re-
cently studied hepatic flora of the upper course of Eriech-
ka River (Fedosov ef al., 2015). In the latter flora, only
one species of Marsupella and two species of Gymnomi-
trion were recorded, although altitude variation and orog-
raphy could suggest much larger number of the latter fam-
ily members.

The majority of taxa that are newly recorded for the
Putorana Plateau are quite expectable in the area if the
landscape variation would be taken into account. Never-
theless some records deserve additional comments:

1) Odontoschisma francisci is distributed mostly in
the areas under oceanic air masses influence and it was
previously unknown so far northward in East Siberia (al-
though known in western and South Siberia). Its occur-
rence in the area may indicate either the relatively high
humidity due to Atlantic cyclones, or a relic nature.

2) Saccobasis polymorpha is a relatively rare (and im-
perfectly studied) species known in Old World in Euro-
pean North and Beringian sector of North-East Asia. Our
new record shows a somewhat similar distributional pat-
tern with Odontoschisma francisci.

3) Endogemma caespiticia is sparsely distributed in
several regions of Siberia, although it was hitherto un-
known in its eastern part (recorded as doubtful for Arctic
Yakutia, cf. Sofronova, 2005). Due to our observation,
this species may fast spread within recent decades across
man-made habitats, at least in some areas of North Euro-
pean Russia and the Far East. However, the record from
Putorana originates from eroded slopes far from the areas
under anthropogenic influence.

4) The distribution of Marchantia romanica (= Buce-
gia romanica Radian) seems to be poorly understood. It
was regarded as a rare arctomontane taxon (Konstanti-
nova et al., 2014). However, the species frequency may
be underestimated due to its superficial similarity to
Marchantia quadrata (= Preissia quadrata) that may
cause misidentifications and/or overlookings in the fields.

In general, if to compare the flora of Putorana Plateau
and neighboring Anabar Plateau, the latter looks much
more ‘interesting’ due to the complex of rare taxa show-
ing relict, amphi-Beringian distribution pattern in Sibe-

V.A. BAKALIN, V.E. FEDOSOV, E.A. BOROVICHEV & A.V. YANOV

ria. The taxa like Frullania subarctica Vilnet, Borovich.
& Bakalin, Herbertus arcticus (Inoue & Steere) Schljak-
ov, Ascidiota blepharophylla C. Massal., Cryptocolea
imbricata R.M. Schust., Biantheridion undulifolium
(Nees) Konstant. & Vilnet , efc., are currently not known
in Putorana Plateau. Whether the latter fact reflects un-
der-collecting in Putorana or may be referred to phyto-
geographic reasons is unclear, although we tend to be in-
clined to suggest the leading role of the second reason, as
it also may be evidenced from the moss flora comparison
of the areas (cf. Fedosov et al., 2011; Borovichev et al.,
2016). The list of livirwort taxa of Putorana Plateau (ac-
cording to the present data) is composed by species rather
expected in the area, with a few exclusions mentioned
above. However, we may suggest that the current data on
the composition of Putorana Plateau liverwort flora are
quite incomplete and, probably, the further exploration
(especially in the eastern margins of the territory) will
add several new taxa to the list.

ACKNOWLEDGEMENTS
The work was partly supported by the Russian Foun-
dation for Basic Researches no. 15-34-20101. The field
work of Fedosov, partly resulted in the reported collec-
tion, was supported by Russian Science Foundation (RNF)
Project #14-50-00029, Branch “Plants”.

LITERATURE CITED

[ANDREJEVA, E.N.] AH/IPEEBA E.H. 2009. HoBble HaX0nKu PeIKHX
BUJIOB TIEYEHOYHUKOB M3 pernoHoB Poccuu. — [New rare liverwort
records from Russian Federation Regions] Arctoa 18: 281-286.

[BAKALIN, V.A.] BAKAJIMH B.A. 2005. Monorpaduueckas 00padoTka
pona Lophozia (Dumort.) Dumort. s. str. — [ The monographic study of Lo-
phozia (Dumort.) Dumort. s. str.] M., Hayka [Moscow, Nauka), 238 pp.

BOROVICHEV, E.A., VE.FEDOSOV & A.A. VILNET. 2016. An unex-
pected record of the European liverwort Scapania aspera (Scapania-
ceae, Marchantiophyta) in East Siberia. — Cryptogamie Bryologie 37(4):
1-10.

BUCH, H. 1928. Die Scapanien Nordeuropas und Sibiriens. II. System-
atischer Teil. — Societas scientiarum fennica. Commentationes bio-
logicae 3(1): 1-177.

FEDOSOV, VE., E.A. BOROVICHEYV, E.A. IGNATOVA & V.A. BAKA-
LIN. 2015. The bryophyte flora of Eriechka River upper course (SE
Taimyr), with comments on the first record of Pseudoditrichum mira-
bile in Asia. — Arctoa 24: 165—186.

FEDOSOV, VEE., E.A. IGNATOVA, M.S. IGNATOV & A.I. MAKSIMOV.
2011. Rare species and preliminary list of mosses of Anabar Plateau
(Subarctic Siberia). — Arctoa 20: 153—174.

IGNATOV, M.S., O.M. AFONINA, E.A. IGNATOVA et. al. 2006. Check-
list of mosses of East Europe and North Asia. — Arctoa 15: 1-130.

KONSTANTINOVA, N.A., V.A. BAKALIN et al. 2009. Check-list of liv-
erworts (Marchantiophyta) of Russia. — Arctoa 18: 1-64.

KONSTANTINOVA, N.A., A.A. VILNET & S. STEFANUT. 2014. On
the distribution and variability of Bucegia romanica Radian. — Arctoa
23: 137-144.

[LADYZHENSKAYA, K.I.] JJAJIbBDKEHCKASI K.1. 1953. Penkuit Bua
neyeHouHuka Mesoptychia sahlbergii (Lindb. & Arn.) Evans Bo ¢umope
CCCP. — [Rare species Mesoptychia sahlbergii (Lindb. & Arn.) in the
USSR] bomanuueckue mamepuansl omoeia cnopoewvix pacmeHuil
[Botanicheskie Materialy Otdela Sporovykh Rastenij] 9: 168—173.

LINDBERG, S.0. & H.W. ARNELL. 1889. Musci Asiae Borealis. — Kongli-
ga Svenska Vetenskapsakademiens Handlingar, n.s. 23(10): 1-163.



Liverworts of Putorana Plateau (East Siberia): an updated checklist

[PARMUZIN, YU.P.JITAPMY3H1H 1O.I1. 1964. Cpennstst Cubups. Ouepk
npupozsl. — [Middle Siberia Scetch of nature]. M., Muvicaie [Moscow,
Mysl’]: 310 pp.

[POSPELOVA, E.B. & I.N. POSPELOV] IIOCIIEJIOBA E.b., 1.H.
ITOCIIEJIOB. 2007. ®nopa cocyauctsix pacreHuil Taiimbipa n
conpezenbHbIX Tepputopuil. Yacts 1. — [Vascular flora of Taimyr and
adjacent territories. Part 1.] M., KMK [Moscow, KMK-press]: 457 pp.

SCHILL, D.B. 2006. Taxonomy and phylogeny of the liverwort genus Man-
nia (Marchantiophyta, Aytoniaceae). — PhD Thesis, University of Ed-
inburgh, Edinburgh. https:// www.era.lib.ed.ac.uk/handle/1842/7463.

SCHUSTER, RM. & N.A. KONSTANTINOVA. 1996. Studies on the
distribution of critical arctic/subarctic Hepaticae with special reference
to taxa found in Russia. — Lindbergia 21: 26-48.

[SOFRONOVA, E.V.] CO®OPOHOBA E.B. 2005. [TedeHouHbIE MXH. —
[Liverworts] B k. Peo. Janurosa H.C. Paznoobpasue pacmumens-
nozo mupa Axymuu. Hosocubupck, CO PAH [In.: Danilova, N.S. (ed.)

379

Raznoobrazie rastitelnogo mira Yakutii. Novosibirsk, Sib. Div. of Russ.
Acad. Sci.]: 92-104.

[SOFRONOVA, E.V.] CO®POHOBA E.B. 2008. HoBble Haxo/1ku nieve-
HOYHHKOB B pecnyonuke Caxa (SIkyrtus). 2. — [New liverwort records
from Republic of Sakha (Yakutia). 2] Arctoa 17: 219.

[ZHUKOVA, A.L.] KYKOBA A.JL. 1986a. Apotreubia nana 8 CoBeTckoM
Coro3e. — [Apotreubia nana in the USSR] bomanuueckuii scypran [Bo-
tanicheskij Zhurnal] T1(1): 94-97.

[ZHUKOVA, A.L.] )KYKOBA A.JL. 1986b. Ileuenounsie mxu. — [Hepat-
ics] F'opuble ¢putonenornueckue cucreMsl Cybapkruku. [Mountains
phytocoenotic systems of the Subarctic] JI., Hayka [Leningrad, Nau-
kal: 77-91.

[ZHUKOVA, A.L. & V.V. KUDRYAVTSEVA] JXYKOBA A.JlL., B.B.
KYIPABIIEBA. 1975. K ¢umope ne4eHOUYHBIX MXOB HHU30BHUIl peKku
Kypeiiku (Boctounas Cubups). — [To the liverwort flora of Kureyka
River lower course (East Siberia)] Hogocmu cucmemamuxu Huzwux
pacmenuii [Novosti Sistematiki Nizshikh Rastenij] 12: 298-306.



