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Abstract

Zentral’no-Lesnoj Biosphere Nature Reserve is situated in the Russian plain, in the southern
part of Valdaj Hills, 56°26'-56°36'N — 32°42'-33°05'E, 240-300 m alt.; its territory is 230 sq.
km. 150 species of mosses and 45 hepatics have been found in the reserve (not including
doubtful literature records). An annotated list and dicussion on general bryophyte com-
plexes of reserve are given. A collection of V. Medvedskaya-Romanenko, made in 1938 allows
evaluation of changes in bryoflora since that time. The main changes: (1) epixylic hepatic
flora has become poorer,and somerare species (Bazzania tricrenata,Diplophyllum taxifolium)
are probably disappeared; (2) Hamatocaulis vernicosus, a moss of minerotrophic bogs, has
not been recollected; (3) southern epiphytic mosses have probably become rarer (Anomodon
viticulosus, Hypnum vaucheri haven't been found); Leucodon sciuroides and Anomodon
longifolius were found on only one trunk each. Pylaisiella selwynii can be considered to
have recently become established in the flora of this area.

Pesiome

HenrpanbHo-JlecHo#t OGnochepHbIi 3aOBEAHUK PACTIONOXEH Ha Pycckoil paBHHMHE, y FOXHBIX
orporos Baiaiickoii Bo3BsiieHHOCTH,56°26'-56°36'c.1m1.— 32°42'-33°05'8.11.,240—300 M HA7 YP.
M.; ero Teppuropus coctasiser 230 kB. kM. B 3anoBejnuke BoisiBiaeno 150 BII0B MXOB U 45
neyenounukos (He BKJIOYass COMHUTEJbHbIE JUTepaTypHble gamnbie). [IpuBogutcs
AHHOTUPOBAHHBIN CIICOK BUJOB M OYEPK OCHOBHBIX MOXOBBIX KOMILIEKCOB 3alOBE/HUKA.
Kousnexiust B. Mejse/ickoii-Pomanenko, co6pantast B 1938 1., 1103BOJISIET OIIEHUTD N3MEHEHSI
Bo duiope, npoucieiie ¢ Toro Bpemerin. OCHOBHBIMU M3 HUX MOXHO CUUTATH CJIEYIONIHE:
(1) crana Gexuee (opa SMUKCUIBHBIX MEYEHOUHUKOB, HEKOTOPbIE U3 KOTOPBIX, OYEBUJIHO,
ucuesnu (Bazzania tricrenata, Diplophyllum taxifolium); (2) Hamatocaulis vernicosus,
TUNUYHBIH ITpecTaBuTe b MuHepoTpodubix 6oor, ucues; (3) Taxke pexe craau smuduTh
¢ Gosiee 10kHbIM pactipoctpanenueM (Anomodon viticulosus w Hypnum vaucheri ne GbLin
naiigennt, a Leucodon sciuroides uw Anomodon longifolius Gblin Haiienbl TOJIbKO Ha OAHOM
nepese Kaskblit). Pylaisiella selwynii, no-BuuMoMy, HelaBHO IIPOHUKJIA B JAHHBL DAoL,

INTRODUCTION

Zentral ' no-Lesnoj (Central Forest) Bio-
sphere Nature Reserve is situated in the Rus-
sian plain, in the southern part of Valdaj Hills
with altitudes 240-300 m, at 56°26'-56°36'N
— 32°42'-33°05'E. The biome is considered as
southern taiga. Mean annual temperature is
+3.8°C,annual precipitation — 707 mm,vary-
ing from 560 to 960 mm (see also Fig. 1).

Average frost-free period is 114 days (from 80
to 230 days), snow-cover period — 148 days
(from 122 to 176), snow depth — 18 cm (from
9 to 28 cm) on the open places and 56 cm
(from 31 to 78 cm) in the forest. Hydrother-
mic coefficient (precipitation : evaporation)
is 1.8 (in summer 0.5-0.9), which accounts
for the predominance of spruce taiga in the veg-
etation.
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The territory of the Nature Reserve is a plain
watershed which includes sources of numerous
streams and creeks without developed valleys.
The main of them are Mezha Creek of the Baltic
Sea Basin and Zhukopa Creek and Tyud’'ma
Creek of the Volga River Basin. All of them are
only few meters wide and have very shallow
slopes, without eroded precipitous banks. The
bed rock is formed by the Upper Devonian lime-
stones, which are covered by Quaternary depos-
its of (2)10-20(50) m thick hiding nearly all the
ancient relief. These deposits are composed mostly
by moraine clay and loam, with scattered gra-
nitic boulders, with the upper layer of fine loessy
loam and at places of sand.

The Nature Reserve was organized in 1932, but
in 1951-60 it was closed and its forests were part-
ly cut. In 1960 it was resurrected with the area of
210 sq. km (including areas of two small disap-
peared villages), and in 1995 20 sq. km were add-
ed. The present territory of the reserve however
excludes some areas which belonged to the reserve
before its shutdown in 1951. Some roadsides and
abandoned fields at or in close proximity to the
edge of reserve were also included in our study.

Now 95% of the territory of reserve are cov-
ered by forests, 4% — by bogs, about 1% — by
abandoned fields and abandoned hay-meadows
and roadsides. 47% of the forests are dominated
by Picea abies'; 41% — by secondary forests of
Betula pendula, B. pubescens, Alnus incana and
Populus tremula, representing various stages of

! — The nomeclature of vascular plants is according to
Czerepanov (1995)

natural and anthropogenic successions of spruce
forests; 10% — by boggy and swampy pine for-
ests; 1% — by swampy Alnus glutinosa stands.

Spruce forests are represented by three classes
— (1) Vaccinio-Piceetea Br.-Bl. 1939, boreal
forests with several associations dominated by
Ozxalis acetosella, Majanthemum bifolium, Vac-
cinium myrtyllus, Dryopteris and Athyrium
ferns, Pleurozium schreberi, Hylocomium splen-
dens, Sphagnum girgensohnii, etc.; (2) Quer-
co-Fagetea Br.-Bl. 1931, spruce forests with Tilia
cordata, Acer platanoides, Ulmus laevis, Cory-
lus avellana and constant presence of nemoral
herbs (Galium odoratum, Asarum europaeum,
Aegopodium podagraria, Milium effusum); and
(3) Alnetea glutinosae Br.-Bl. et Tx. 1943, in-
cluding rich-soil swampy vegetation.

BRYOPHYTE VEGETATION

The considerable part of all spruce forests
(45%) is represented by Eu-Piceetum sphag-
netosum, the typical boreal spruce forests with
Sphagnum dominating in the lower layer. These
communities are found in an equilibrium sta-
tus of paludification and terresterization pro-
cesses. The composition of Sphagna depends on
the level of paludification. The most common is
meso-oligotrophic series, with Sphagnum gir-
gensohnii as a dominant species mixed with S.
russowii, S. capillifolium and S. wulfianum.
In these communities Pleurozium schreberii and
Hylocomium splendens are found on hummocks
and strongly decomposed remains of trees and
stumps. In more paludified forests Hypnales are
almost eliminated by the rapid expansion of
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S. angustifolium, S. magellanicum and S. flex-
uosum, while species of Sphagnum sect. Acuti-
folia are shifted to drier places (hummocks, etc.).
In the mesotrophic and eutrophic paludified for-
ests the flat places and depressions have rather
poor moss cover (not more than 15 %), of Calli-
ergon cordifolium, Calliergonella cuspidata,
Brachythecium rivulare, etc.; on hummocks are
S. squarrosum, S.palustris and S. teres.

In spruce forests of nemoral structure and
with rather well-developed herbaceous layer
bryophytes are confined mostly to the strongly
decomposed wood. In such habitats Brachyth-
ecium oedipodium,Rhytidiadelphus squarrosus
var. calvescens, R. triquetrus, Cirriphyllum
piliferum, Plagiomnium ellipticum, Plagiochila
porelloides, Pleurozium schreberi, Hylocomium
splendens, Climacium dendroides, Rhodobryum
roseum are the most common; in more wet places
— Brachythecium rivulare and Calliergon cordi-
folium, which are especially abundant along wet
trails (with Plagiomnium ellipticum, P. medi-
um, Rhytidiadelphus squarrosus).

Commonly occurring under upturned roots
of windfall trees Atrichum flavisetum, Dicranel-
la heteromalla, Ceratodon purpureus, Polytrichas-
trum spp., Schistostega pennata.

The epiphytic bryoflora on trunks of Picea
and Betula is rather poor and composed of a
few acidophilous species — Dicranum scopari-
um, Orthodicranum montanum, Hypnum palle-
scens,Sanionia uncinata,etc.). Epiphytes of as-
pen are more numerous; especially abundant are
Neckera pennata (at 1-10 and more meters above
ground) and Homalia trichomanoides (at 0 to
1 m); also very common are Orthotrichum spe-
ciosum, Pylaisiella polyantha, Serpoleskea sub-
tilis and Radula complanata; O. obtusifolium,
Ulota crispa and Pylaisiella selwynii are not
so common, but in most places of the reserve
with aspen stands they could be found. Isotheci-
um alopecuroides, Anomodon longifolius and
Leucodon sciuroides were found only once. In
the lower 1-1.5 m of aspen trunk are common
Brachythecium reflexum, B. salebrosum, Plagi-
omnium cuspidatum, Sanionia uncinata, Hyp-
num pallescens, etc., and also some species, which
typically grow on the forest floor: Climacium
dendroides, Rhytidiadelphus triquetrus, Eu-
rhynchium pulchellum, E. angustirete, Mnium
stellare, Thuidium philibertii.

Broad-leaved trees, especially Acer pla-
tanoides and Ulmus scabra are similar to Pop-
ulus tremula in epiphyte composition,but some-
what poorer, probably because these trees are
much rarer in the reserve.

On fallen logs at earlier stages of decay
Sanionia uncinata and Callicladium haldani-
anum are especially abundant; later — Plagio-
thecium laetum, Tetraphis pellucida, Chiloscy-
phus profundus, Ptilidium pulcherrimum, Ca-
lypogeia spp. and also species which occur on
litter (Brachythecium oedipodium,etc.).

In the large concentric oligotrophic raised bogs
many species of Sphagna occur: (1) on hummocks
in the younger parts of hummock-hollow complexes
— S. angustifolium and S. magellnicum; (2) on
hummocks in the older parts of these complexes
and on northern slopes — S. fuscum, and rarely S.
rubellum; (3) in wet hollows of the upper part of
the slope — S. fallax; (4) in relatively drained
hollows in the middle of slope is characteristic S.
balticum, and in more wet hollows — S.majus, S.
cuspidatum and Cladopodiella fluitans; the two
latter species also prefer unforested hummock-
hollow complexes; (5) in the lower part of slopes
in hollows with high water level and pools with
mesotrophic conditions there are common S. cus-
pidatum and S. jensenii.

Interesting is the very rare occurrence of
Ambly stegiacean pleurocarps in bogs: Callier-
gon stramineum, Drepanocaldus aduncus, Warn-
storfia exannulata, and W. fluitans have been
found in a very few places.

There are very few springy fens with scat-
tered black alder, but they are very interesting,
since only there have been found Tomentyp-
num nitens and Helodium blandowii.

As usual in Central Russia, open places such
as bare soil along roads and abandoned fields
are rather rich in bryophytes (Anthoceros agres-
tis, Pohlia annotina-group, Atrichum tenellum,
Barbula spp., Dicranella spp., Trematodon am-
biguus, Pottia truncata, Philonotis fontana,
Scapania curta, S. irrigua, etc.).

On granitic boulders Brachythecium popu-
leum, Schistidium apocarpum, Racomitrium
heterostichum, Grimmia muehlenbeckii are es-
pecially common, more rare are Hedwigia cilia-
ta, Grimmia ovalis, Racomitrium microcarpon;
on shaded rocks in forests mosses are usually
not so interesting, here occur such widespread
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species as Sanionia uncinata, Hypnum palle-
scens, Dicranum scoparium, etc.

In streams Fontinalis antipyretica and
Scapania undulata are very common, and along
banks Conocephalum conicum is also common.

HISTORY OF STUDIES

In 1938 the bryophytes of the reserve were stud-
ied by V. F. Medvedskaya-Romanenko. Some spe-
cies of hepatics from her collections were reported
by T. T. Trofimov (1948), who referred to her manu-
script. Unfortunately these studies found no fur-
ther developement and the manuscript of Medved-
skaya-Romanenko also disappeared in time of the
Second World War. Fortunately in 1996 her col-
lection was found in the herbarium of the
Zentral no-Czernozemnyj Nature Reserve in Kursk.
There is no explanation how this collection came
there. Now it is deposited in the Herbarium of the
Moscow University (MW). Specimens from this
collection are of great interest, since they allow the
confirmation of records of some very rare species
in the flora of Central Russia. Specimens of hepat-
ics from this collection were revised by Potemkin,
of mosses — by Ignatov. The collection contains
mostly one specimen of each species. Labels are
headed by Komarov Botanical Institute (LE), and
judging from the very low percent of incorrect
identifications, Medvedskaya-Romanenko was ex-
tensively consulted in this institution, but no di-
rect evidences of this have been found.

In the 1970s studies concerned mostly he-
patics: in 1970-72 extensive collections were made
by M. P. Akhminova and in 1976 by A. L. Zhuk-
ova. In their publications (Akhminova, Zhukova,
1976; Zhukova, 1978) 46 species were reported,
including 5 species reported by Trofimov (1948).
Collections of Akhminova and Zhukova are in
Komarov Botanical Institute (LE), but in fact
only selected specimens were deposited in the
main collection of this herbarium, so for some
species we were unable to find any voucher spec-
imens. Some of these species were found in other
localities in neighboring regions and can be as-
sumed as rare species, not found by us due to
their rarity: Cephalozia loitlesbergeri, Cepha-
loziella rubella, Chiloscyphus minor, Fossomb-
ronia wondrachekii, Tritomaria exsectiformis.

However some other species have never been
found near the Zentral'no-Lesnoj Reserve, and
in view of the absence of voucher specimens, can
be considered as doubtful: Calypogeia trichoma-

nis, Chiloscyphus latifolius, C. cuspidatus, Scapa-
nia uliginosa, etc. These species are commented
upon in a special chapter after the main list.

Akhminova also collected moss specimens,
which are presented in the Herbarium of Koma-
rov Botanical Institute.

In the 1985 M. S. Botch and E. O. Kuzmina
studied Sphagna in the reserve. Their collection
is deposited in the herbarium of Zentral'no-Les-
noj Reserve and were used for the present study.
In the late 1980s and 90s numerous specimens
were collected in the course of geobotanical stud-
ies by Minayeva and Kurayeva (collections in
the herbarium of the reserve and in MW), Igna-
tov (collections in MW).

CHANGES IN THE BRYOPHYTE FLORA
IN 60 YEARS

Some species of mosses are absent in the col-
lection of Medvedskaya-Romanenko, but they
certainly grew in the reserve at that time
(Brachythecium rivulare, Bryum argenteum, Pla-
giomnium ellipticum, etc.). Though this collec-
tion is rather complete, these species were occa-
sionally not included in it. Some weedy species
may have recently appeared (Atrichum tenellum,
Barbula unguiculata, Eurhynchium hians, Campy-
lium chrysophyllum, Dicranella schreberiana,
Didymodon fallax, Physcomitrium pyriforme,
Pohlia andalusica, P. annotina, P. bulbifera), but
we have insufficient information about this.

Pylaisiella selwynii probably also appeared
in the reserve rather recently — it is quite prob-
ably that this species expanded its distribu-
tion in XX centure due to the increasing of as-
pen stands in South and Middle taiga of Cen-
tral Russia.

More interesting are the species absent from
recent studies but present in collections of
Medvedskaya-Romanenko and /or collections
of Akhminova & Zhukova. Several groups can
be recognized:

1. Epixylic hepatics. We failed to find two
species found only by Medvedskaya-Romanen-
ko — Bazzania tricrenata, Diplophyllum taxi-
folium, and several species reported by Akhmi-
nova and Zhukova — Anastrophyllum helleri-
anus, Cephalozia connivens, Lophozia ascendens,
Tritomaria exsectiformis. We have no explana-
tion of their apparent absence during the re-
cent studies. There are many places with rather
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rich hepatic flora (especially in swampy alder
forests). The fact that old-cut conifer forests
differ from virgin conifer forests primarily by
the declining of epixylic hepatics has also been
reported from different parts of the world (cf.
Norris, 1990).

2. Anomodon viticulosus [not found] and
Leucodon sciuroides [found only once] — these
species occur in Central Russia in old broad-
leaved forests and also on trunks of Populus
tremula. Important to mention, that both Ano-
modon and Leucodon abruptly decreased in
the neighboring Moscow Province during the
twentieth century (Ignatov & Ignatova, 1990).
The decreasing of these species is likely a result
of extensive clear-cuttings in 1950s. Some other
species clearly belong to this group, Isothecium
alopecuroides, Anomodon longifolius, and prob-
ably also Metzgeria furcata. They were not
found by Medvedskaya-Romanenko and found
in recent years, but on only a single trunk each.

Hypnum vaucheri probably also belongs to
this group — this species is extremely rare in
Central Russia: in the taiga zone of lowland it
is the only locality.

3. Hamatocaulis vernicosus occurs in Cen-
tral Russia on wet meadows and in miner-
otrophic bogs - habitats becoming much rarer
in recent time in Central Russia (cf. Ignatov,
Ignatova, 1990). Probably it grew with Tomen-
typnum, but now the latter species occurs in
very small quantity in alder fen.

BRYOPHYTE FLORA

The species, which identifications have not
been confirmed by the authors, are marked by
“—7 before their names. For rare species the num-
ber of quadrate (qu.) where they were found is
indicated. Abbreviations: MR — collection of
Medvedskaya-Romanenko (1938, MW); AZ1976
— Akhminova & Zhukova, 1976; 21978 — Zhuk-
ova, 1978 (LE); A1983 — Akhminova, 1983;
BK1985 - Sphagnum collections of Botch and
Kuzmina (herbarium of the reserve); 1990s —
collections of Ignatov (MW), Kuraeva (MW)
and Minaeva (MW), identified mostly by Igna-
tov & Ignatova (mosses excl. Sphagnum), Mi-
naeva (Sphagnum) and Potemkin (hepatics).

HEPATICAE
Anastrophyllum hellerianum (Nees ex Lindenb.)
Schust. — Z1978: on decaying logs and soil in
spruce and pine forests.
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A. minutum (Schreb.) Schust. — MR1938: on rot-
ten log.

Aneura pinguis (L.) Dum. — Z1978: in Alnus gluti-
nosa forest, on soil; 1990s: on decaying wood in
swampy alder stand, rare.

Anthoceros agrestis Paton (A. punctatus auct.) —
AZ1976; Z1978; 1990s: on soil in abandoned field
(“Stulovskoye”).

Barbilophozia attenuata (Mirt.) Loeske — MR1938:
spruce forest with Sphagnum, associated with Or-
thodicranum montanum; AZ1976: spruce forest
with Sphagnum and Vaccinium myrtillus, on
strongly rotten log.

B. barbata (Schmid. ex Schreb.) Loeske — MR1938:
rotten log.

Bazzania tricrenata (Wahlenb.) Lindb. — MR1938:
on rotten log, 5.VIIT.1938 (with Anastrophyllum
minutum) .

B. trilobata (L.) S. Gray — AZ1976: Z1978: in
mesic and boggy spruce forests on soil, rotten
logs and trunk bases; 1990s: spruce forest with
Sphagnum and Vaccinium myrtillus, base of Bet-
ula trunk.

Blasia pusilla L. — MR1938: banks of creeks and
streams; AZ1976 & Z1978: on bare soil near roads,
peat, in dry ponds, swampy and mesic forests;
1990s: common along wet forest roads, on soil.

Blepharostoma trichophyllum (L..) Dum. — MR1938:
on rotten log; AZ1976 & Z1978; 1990s: widespread
in almost all types of forests on rotten logs and
sometimes at base of trunks.

Calypogeia integristipula Steph.— MR1938 (as C.
neesiana): on rotten log of spruce and among
Sphagna with Cephalozia lunulifolia; 71978 (as
C. neesiana?): boggy spruce and pine forests, on
soil; 1990s: common in alder and spruce forests
and edges of bogs, on rotten wood of stumps and
logs, on soil under upturned roots and tree-base
hummocks (in alder swamps).

C. muelleriana (Schiffn.) K. Muell. - MR1938, on
rotten logs; AZ1976 & 71978 (as C. trichomanis
p.p.); 1990s: in all types of spruce forests, alder
swamps and in boggy pine forest on rotten logs
and soil under upturned roots.

C. suecica (H. Arnell & J. Perrs.) K. Muell. — Z1978
(as C. trichomanis p.p.); 1990s: on strongly rot-
ten logs (qu. 74, 79).

Cephalozia bicuspidata (L.) Dum. — MR1938: on
rotten log; 1990s: not rare in Sphagnum bogs and
alder swamps, on peat under upturned roots and
on rotten wood.

C. connivens (Dicks.) Lindb. — AZ1976: on rotten
logs in rather mesic spruce forests with Lophozia
ascendens, L. incisa, Nowellia, Blepharostoma;
71978: in wet and mesic spruce forests and in
boggy pine forest on rotten logs.

—C. loitlesbergeri Schiffn. — Z1978: on soil in Al-
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nus glutinosa forest. The occurrence of this species
in the reserve is very likely.

C. lunulifolia (Dum.) Dum. (incl. C. affinis Lindb.
ex Steph.) — MR1938: among Sphagna with Ca-
lypogeia integristipula; AZ1976: moist and mesic
spruce forests, on rotten logs; Z1978: in all types
of spruce forests and in boggy pine and Alnus
glutinosa forests on rotten logs; 1990s: in mesic
and boggy spruce and mixed forests, rather rare.
Differentiation of C. affinis from C. lunulifolia
is based primarily on their sex distribution (auto-
icous vs. dioicous). When plants are sterile, their
correct identification is impossible because of vir-
tually no reliable distinctions exist (cf. Schuster
1974), so C. affinis is included here into synony-
my of C. lunulifolia.

C. pleniceps (Aust.) Lindb. — Z1978 (as C. affinis
p.p. & C. connivens p.p.) and 1990s: spruce forest
near small stream, on rotten wood (qu. 72).

—Cephaloziella rubella (Nees) Warnst. — Z1978: on
soil in spruce forest with Vaccinium myrtyllus. The
occurrence of this species in the reserve is very likely.

—Chiloscyphus minor (Nees) Engel et Schust. — Z1978:
on rotten wood in mixed spruce forest and on
wood bridge. The occurrence of this species in the
reserve is very likely.

Ch. polyanthos (L.) Corda (incl. Ch. pallescens
(Ehrh.) Dum. & Ch. fragilis (A.Roth) Schiffn.)
— MR1938: on bark of Alnus glutinosa and on
soil along stream; AZ1976: wet meadows, dry creek
beds, rotten wood; Z1978: also in swampy alder
and spruce forests; 1990s: rather common in wet
spruce and alder forests, along streams and creeks,
on soil, in deep to moderate shade. Extensive over-
lapping of variability ranges of northern species
of Chiloscyphus s.str. and absence of reliable qual-
itative criteria for their differentiation persuade
us to follow I. Jarvinen (1983) and distinguish
the only species, Ch. polyanthos.

Ch. profundus (Nees) Engel et Schust. (= Lophoc-
olea heterophylla (Schrad.) Dum.) — MR1938:
rotten log near stream; AZ: 1976; Z1978 (also as
Lophocolea bidentata); 1990s: very common on
rotten logs in forests, rare on litter. Investigation
of numerous specimens attributed by Zhukova
(1978) to Lophocolea bidentata showed that they
represent xylicolous and /or sciophylous phases
of the exceedingly polymorphous Ch. profundus.

Cladopodiella fluitans (Nees) Buch — MR1938: in
spruce forest with Sphagna (27.1X.1938); 1990s: in
hollows of Staroselsky Mokh and Katin Mokh bogs.

Conocephalum conicum (L.) Und. — MR1938: creek
banks; AZ1976 & Z1978: in dry bed of Mezha
Creek; 1990s: on banks of creek, dry stream bed
and in springy alder bog.

Diplophyllum taxifolium (Wahlenb.) Dum. —
MR1938: on rotten log, 5.VIIT.1938.

—Fossombronia wondraczekii (Corda) Dum ex Lindb.
— AZ1976 & 71978: along edge of arable field
and near trail across meadow. The occurrence of
this species in the reserve is very likely.

Frullania dilatata (L.) Dum. — MR1938: Picea +
Vaccinium myrtyllus forest, on Sorbus trunk;
AZ1976 (as Frullania sp.) & 7Z1978: on trunk of
Populus tremula in spruce forest; 1990s: mesic spruce
forest, on maple trunk, in single locality (qu. 93).

Jamesoniella autumnalis (DC.) Steph. — MR1938:
on bark of aspen log and on decorticated logs;
AZ1976: mesic spruce forests, on rotten log, and
also on sandy soil; 1990s: mixed spruce forests, at
bases of aspen trunks, sporadically.

Jungermannia caespiticia Lindenb. — 1990s: in aban-
doned fields and cuvettes, on soil. It is quite prob-
able that AZ1976 & Z1978 have reported this spe-
cies as Plectocolea obovata. This species is super-
ficially very similar to J. caespiticia and P. obo-
vata was reported from the same habitats where
J. caespiticia grows now. No specimens identified
as P. obovata were found in LE.

Kurzia pauciflora (Dicks.) Grolle — MR1938: Sta-
roselsky Mokh, with Sphagnum balticum in Car-
ex-Sphagnum community.

Lepidozia reptans (L.) Dum. — MR1938: rotten logs;
AZ1976 & Z1978: common in all types of forests;
1990s: common on rotten logs in forests and oc-
casionally on bark of alive trees.

Liochlaena lanceolata Nees (= Jungermannia leian-
tha Grolle) — Z1978: Alnus glutinosa forest, on
rotten log; 1990s: on rotten wood in only one
alder swamp, but rather abundant there (qu. 97).

Lophozia ascendens (Warnst.) Schust. — AZ1976:
mesic spruce forests, on rotten logs.

L. bicrenata (Hoffm.) Dum. — 1990s: in abandoned
field, on soil.

L. incisa (Schrad.) Dum. — MR1938: on rotten
log; AZ1976: wet and mesic spruce forests, on
rotten logs.

L. longidens (Lindb.) Macoun — AZ1976: mesic
spruce forests, on rotten logs; 1990s: birch forest
near stream, on old log, rather rare.

L. ventricosa (Dicks.) Dum. — MR1938; AZ1976:
mesic spruce forest, on rotten log; 1990s: rare, on
rotten wood in alder swamp (qu. 97).

Marchantia polymorpha L. s. 1. — MR1938: near
Mezha Creek among Carex vesicaria; AZ1976 (also
as M. aquatica): in wet and secondary places and
in dry bed of Mezha Creek; 1990s: common on
disturbed places (roads, clear-cuttings), also in
springy mire on bare peat, along creeks, meadows.

Metzgeria furcata (L.) Dum. - 1990s: mixed forest,
on trunk of aspen, one collection (qu. 92).

Mylia anomala (L.) Dum. — MR1938: on Spha-
gna at bases of spruce trees; 1990s: hummocks
in oligotrophic bogs.
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Nowellia curvifolia (Dicks.) Mitt. — MR1938: deco-
rticated rotten logs; AZ1976: mesic spruce forests,
on rotten logs; 1990s: on rotten wood in flood
plain forest of small Mezha tributary; in mesic
spruce forests.

Pellia endiviifolia (Dicks.) Dum. - 1990s: alder swamps
and wet sides of meadows, on soil, sporadic.

—P. epiphylla (L.) Corda — AZ1976: dry creek bed,
dry log with alluvium, bare soil under upturned roots
of trees in spruce forest; Z1978: on soil and rotten
logs in forests, creek banks and abandoned fields.

P. neesiana (Gott.) Limpr. — MR1938: banks of
creeks and streams in forest; AZ1976: in spruce
forests on bare soil and on disturbed places; 1990s:
common in creek beds and bare soil in different
types of forests.

Plagiochila asplenioides (L..) Dum. s.1. (incl. P. porel-
loides (Torrey ex Nees) Lindenb., P. major (Nees)
S. Arnell) — MR1938: on moist soil, on rotten
logs in spruce forests and near Mezha Creek;
AZ1976 & 71978: widespread in different types
of forests; 1990s: common in spruce forests and
fern + Filipendula ulmaria meadows,on soil, lit-
ter and decaying wood.

Ptilidium pulcherrimum (G. Web.) Vaino -
MR1938: on bark of fallen trunks; AZ1976 &
71978: common everywhere in the reserve on trunks
and rotten logs; 1990s: very common on trunks
and rotten logs in forests, occasionally also on
granite boulders in meadows.

Radula complanata (L.) Dum. — MR1938: on bark
of leafy trees; AZ1976 & Z1978; 1990s: common on
aspen (rarer on Ulmus, Acer, Tilia) trunks in vari-
ous types of forests, mostly dominated by spruce.

Riccardia latifrons (Lindb.) Lindb. — MR1938: on
rotten logs (as R. multifida and R. sinuata);
AZ1976: mesic spruce forest, on soil with Blasia
and Calypogeia muelleriana; 1990s: rotten log,
rare (qu. 79).

R. palmata (Hedw.) Carruth. — MR1938: on rot-
ten logs.

Riccia fluitans L. — 1990s: flood plain of Tudovka
River, old river bed: on clayish bar and in water.

R. glauca L. — 1990s: abandoned field (“Stu-
lovskoye”), on soil.

—R. sorocarpa Bish. — Z1978: abandoned field,
on soil.

Scapania apiculata Spruce — MR1938: on rotten
decorticated logs (2 collections); 1990s: on rot-
ten log in mixed forests (glade between quad-
rates 74 and 89).

S. curta (Mart.) Dum. — AZ1976: on Trifolium field;
71978: abandoned fields; 1990s: in abandoned
field, on forest edge, in cuvettes, on soil.

S. irrigua (Nees) Nees — Z1978: in mixed spruce
forest on soil and rotten logs; 1990s: wet mead-
ows and cuvettes, on soil.

S. undulata (L.) Dum. — MR1938, somewhat rotten
tree branches at banks of Mezha Creek; AZ1976 &
71978; 1990s: in dry creek beds, on soil, gravel
and rotten logs, common in Mezha Creek Basin.

Trichocolea tomentella (Ehrh.) Dum. — 1990s:
swampy Alnus glutinosa forest, on wet peat among
hummocks, very rare (qu. 55).

~Tritomaria exsectiformis (Breidl.) Schiffn. ex
Loeske — AZ1976 & Z1978: mesic spruce forest, on
rotten log.

MOSSES

Abietinella abietina (Hedw.) B.S.G. — MR1938:
wet depressions near a creek; 1990s: dry edge of
Betula forest (98 qu.).

Amblystegium serpens (Hedw.) B.S.G. — MR1938: rot-
ten log, on trunk; 1990s: on trunks of Ulmus, Populus,
Betula, dry fallen logs, on granite boulders — relative-
ly rare species, almost absent in boreal forests.

A. varium (Hedw.) Lindb. — 1990s: grows in the
similar habitats and sometimes with the previous
species, but occurs rarer. Found in swampy black-
alder and spruce forests and in wet meadow.

Anomodon longifolius (Brid.) Hartm. — 1990s: the
only collection in lower part of aspen trunk (h —
0.3-0.7 m) in old aspen stand in 89 qu.

A. viticulosus (Hedw.) Hook. et Tayl. — MR1938:
on maple trunk with Leucodon.

Atrichum flavisetum Mitt. — MR1938: under up-
turned roots; 1990s: under upturned roots in all
types of forests.

A. tenellum (Roehl.) B. S. G. — 1990s: on bare soil
in abandoned fields, wet meadows, cuvettes, verti-
cal banks of rut of forest-road; relatively rare.

A. undulatum (Hedw.) P. Beauv. — MR1938: on
soil; 1990s: on bare soil (often of old dig-outs of
moles) and sometimes also on rotten logs in spruce
and alder forests, at forest edges and along trails.
Sometimes grows on soil under upturned roots of
trees in secondary forests, but in this habitat much
rarer than A. flavisetum.

Aulacomnium palustre (Hedw.) Schwaegr. -
MR1938: complex spruce forest; on meadow near
Fedorovskoye; 1990s: widespread in Sphagnum
bogs, in wet spruce forests (especially in Sphag-
num and Vaccinium myrtyllus types), along wet
roads and cuvettes, in wet meadows; common.

Barbula convoluta Hedw. — 1990s: rare on soil near
banks of roads and bridges (with calcareous or
concrete material nearby).

B. unguiculata Hedw. — 1990s: rare on soil in aban-
doned field and soil banks of roads.

Brachythecium albicans (Hedw.) B.S.G. — 1990s:
relatively dry forest edges, on soil and granitic
boulders.

B. mildeanum (Schimp.) Schimp. ex Milde —
MR1938: on rotten log; 1990s: on wet soil in
meadows and abandoned fields.
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B. oedipodium (Mitt.) Jaeg. — MR1938: Picea
+Owxalis forest; 1990s: very common in different
types of spruce forests, on soil, rotten logs and
trunk bases.

B. populeum (Hedw.) B. S. G. — 1990s: on granitic
boulders in both open and shaded places; occa-
sionally at tree bases.

B. reflexum (Starke) B. S. G. — MR1938: in many
types of forests on litter and on trunk bases; 1990s:
very common in spruce and alder forests on litter,
fallen logs, trunk bases.

B. rivulare B.S.G. — 1990s: widespread in wet forests,
meadows, near springs, along trails and roads, on soil,
peat and on fallen log covered by alluvium.

B. roteanum De Not. — 1990s: on aspen trunks in
mixed forests. Collected in few places, but proba-
bly has wider distribution.

B. rutabulum (Hedw.) B. S. G. — MR1938: wet clear-
cutting, at bases of stumps; 1990s: rare in spruce
and alder forests, on moist soil and rotten logs,
rather rare.

B. salebrosum (Web. et Mohr) B.S.G. — MR1938:
on soil in mesic spruce forest, on clear-cutting;
1990s: very common on rotten logs and trunk bases
in spruce forests and occasionally also on soil in
mesic meadows and forests and on boulders.

B. starkei (Brid.) B.S.G. — 1990s: on decaying wood
and litter in spruceforests and ferns+Fili pendula
meadows.

B. velutinum (Hedw.) B.S.G. — 1990s: in spruce
forests on rotten logs, litter and soil, sometimes in
ferns+Filipendula meadows and at base of aspens.

Bryum algovicum Sendtn. ex C. Muell. = 1990s:
abandoned field (“Stulovskoye”), on soil.

B. argenteum Hedw. — 1990s: along roads and on
granitic boulders, relatively rare.

B. caespiticium Hedw. — MR1938: forest planta-
tion; 1990s: on rather dry meadows and second-
ary places.

B. pallens Sw. — 1990s: wet soil in secondary places.

B. pallescens Schleich. ex Schwaegr. — 1990s: one
collection from cuvette.

B. pseudotriquetrum (Hedw.) Gaertn. et al. —
MR1938: banks of Mezha Creek, meadow near Fe-
dorovskoye (with B. weigelii); 1990s: swampy
spruce and alder forests, springy mires, wet places
in flood valleys and in secondary places (roads,
cuvettes); scattered.

B. subelegans Kindb. — 1990s: rare, on trunks of
aspen (qu. 92).

B. uliginosum (Brid.) B.S.G. — 1990s: abandoned
field, on soil.

B. weigelii Spreng. — MR1938: meadow near Fe-
dorovskoye (with B. pseudotriquetrum).

Callicladium haldanianum (Grev.) Crum -
MR1938: rotten logs; 1990s: relatively common

in mesic mixed spruce forests, on fallen logs and
bases of Populus, Betula, Salix; more rare in boggy
oligotrophic forests.

Calliergon cordifolium (Hedw.) Kindb. — MR1938:
sprucetalder forest with Filipendula; 1990s: al-
der, spruce and pine swamps and wet meadows,
common throughout the reserve.

C. giganteum (Schimp.) Kindb. — MR1938:
sprucetalder forest with Filipendula; 1990s: in
flood valley of small creeks, in wet bogging mead-
ows, occasionally in alder swamps; relatively rare.

C. stramineum (Brid.) Kindb. — 1990s: among Sph-
agnum and on peat under upturned roots of fall-
en pines in big peat bogs and sometimes on soil in
wet spruce forests and old clear-cuttings.

Calliergonella cuspidata (Hedw.) Loeske —
MR1938: opening in the forest and along streams,
also meadow near Fedorovskoye; 1990s: in springy
mires, alder swamps, wet meadows and abandoned
field, along trails in forests; very common.

C. lindbergii (Hedw.) Hedenaes — 1990s: in rather
open forests, edges of forest, meadows; on soil, oc-
casionally on boulders and bases of trunks, spo-
radically.

Campylium chrysophyllum (Brid.) J. Lange — 1990s:
found only once on soil in abandoned field (“Stu-
lovskoye”).

C. sommerfeltii (Myr.) J.Lange — 1990s: in forests
on rotten wood and sometimes on soil nearby,
also on soil on slopes to the bed of a small tempo-
rary creek and soil under upturned roots of fall-
en trees.

C. stellatum (Hedw.) C.Jens. — 1990s: on alder
swamp in Kvashenka Creek and in wet cuvettes
of road; only two localities.

Ceratodon purpureus (Hedw.) Brid. — MR1938:
open places; 1990s: very common on dry soil in
wind-fall areas, also in forests under upturned roots,
on soil and boulders in meadow, in abandoned
fields, along roads and other disturbed places.

Cirriphyllum piliferum (Hedw.) Grout — MR1938:
wet types of vegetation; 1990s: very common
throughout reserve in spruce and alder forests and
in ferns+Filipendula meadows,on soil, litter,and
old decaying logs.

Climacium dendroides (Hedw.) Web. et Mohr —
MR1938: Picea+Alnus incana+Fili pendula+Calli-
ergon cordifolium; 1990s: common in wet spruce
and alder forests and in meadows, occasionally in
mesic forests; on soil, boulders, rotten logs, bases
of trunks (especially on aspen).

Cratoneuron filicinum (Hedw.) Spruce — MR1938:
on calcareous rocks near springs; 1990s: one lo-
cality: in springs at bank of Zhukopa Creek.

Dichelyma falcatum (Hedw.) Myr. — MR1938: In
Mezha Creek, on fallen logs.
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Dicranella cerviculata (Hedw.) Schimp. — 1990s:
in Sphagnum bogs and swampy spruce forests, un-
der upturned roots; rare.

D. heteromalla (Hedw.) Schimp. — MR1938: at
Betula bases and under upturns in forest, on plots
near laboratory; 1990s: occurs on most soil blocks
under upturned roots of fallen trees, in all types
of forests.

D. rufescens (Dicks.) Schimp. — 1990s: one collec-
tion in cuvette.

D. schreberiana (Hedw.) Hilp. — 1990s: Fedor-
ovskoye, on soil in cuvette and in disturbed plac-
es at forest edge.

D. subulata (Hedw.) Schimp. — 1990s: [has not
been not found in the reserve, but collected in
wet cuvette of a road near Vysokoye, 12 km from
Fedorovskoye, so it is expected in reserve soon].
This locality is the first in Tver Province and neigh-
boring regions.

D. varia (Hedw.) Schimp. — 1990s: in abandoned
fields and cuvettes, on bare loamy soil.

Dicranum bonjeanii De Not. — MR1938: meadow
near Fedorovskoye; [1990s: has not been found
in the reserve, but collected in wet cuvette of a
road near Vysokoye, 12 km from Fedorovskoye].

D. fragilifolium Lindb. — 1990s: the only locality
in swampy spruce forest, on rotten log (92 qu.).

D. fuscescens Turn. — MR1938: on rotten logs,
stumps, tree bases in spruce forests; 1990s: in dif-
ferent types of boreal spruce forests, typically at
bases of Betula trunks, and sometimes rotten logs;
sporadically.

D. polysetum Sw. — MR1938: in forest; 1990s: spo-
radically on soil, hummocks, stumps and rotten
logs in spruce and swampy alder forests, typically
in small quantity.

D. scoparium Hedw. — MR1938: Picea+Oxalis for-
est, on soil; 1990s: very common in all types of
forests on rotten logs, trunks of both leafy and
conifer trees, on soil and granitic boulders.

Didymodon fallax (Hedw.) Zander — 1990s: in
abandoned fields, strongly trampled places in
meadows, cuvettes of roads; on soil.

Ditrichum cylindricum (Hedw.) Grout — MR1938:
open place in forest plantation; 1990s: sporadical-
ly in abandoned fields, along roads, under upturned
roots of trees in windfalls, on bare soil.

D. pusillum (Hedw.) Hampe — 1990s: in abandoned
fields, disturbed edges of forests and cuvettes of
roads, on soil banks, sporadically.

Drepanocladus aduncus (Hedw.) Warnst. — 1990s:
in flood valleys of small crecks and streams in the
reserve, rather rare; more common in buffer zone of
the reserve in wet meadows and disturbed places.

Eurhynchium angustirete (Broth.) T. Kop. —
MR1938: at bases of aspen; 1990s: mesic spruce

forest, along trails, mixed stands in flood valleys;
on litter, sporadically and occasionally on bases
of aspens.

E. hians (Hedw.) Sande Lac. — 1990s: few locali-
ties: in mesic Alnus incana forest, on boulder; along
a road at border of forest and grazed meadow;
meadows in flood valley of Zhukopa Creek.

E. pulchellum (Hedw.) Jenn. — MR1938: Picea
+Oxalis forest, on rotten fallen branch; 1990s:
mesic spruce forests, on aspen trunks; rather rare.

Fissidens adianthoides Hedw. — MR1938: at base
of the bank of Mezha Creek; 1990s: several local-
ities (36, 38, 53, 97 qu.) in black-alder swamps (on
peat of hummocks at tree bases) and in moist Al-
nus incana forest, on soil and boulders.

F. bryoides Hedw. — MR1938: at banks of Mezha
Creek; 1990s: very rare on soil under upturned roots
of trees in valley of Mezha and its tributaries.

Fontinalis antipyretica Hedw.— MR1938: in Mezha
Creek; 1990s: on soil and roots of trees in Mezha,
Zhukopa Creeks and their tributaries with per-
manent or temporary flowing (in latter case creek
beds are narrow and with rather abrupt banks).

Funaria hygrometrica Hedw. — MR1938: clear cut-
ting, old fire place, in forest plantation; 1990s: on
bare soil on disturbed places, both artificial and
windfalls; sporadically.

Grimmia muehlenbeckii Schimp. — 1990s: on granit-
ic boulders in different parts of the reserve (both in
meadows and not very dense forests); one of the
most widespread acidophylous epilithic species.

G. ovalis (Hedw.) Lindb. — 1990s: in meadow near
Fedorovskoye, on granitic boulder; the single col-
lection.

Hamatocaulis vernicosus (Mitt.) Hedends —
MR1938: Picea+Alnus incana+Filipendula+Calli-
ergon cordifolium.

Hedwigia ciliata (Hedw.) Beauv. — MR1938: on
boulders at edge of forest; 1990s: in meadow near
Fedorovskoye, on granitic boulders.

Helodium blandowii (Web. et Mohr) Warnst. —
MR1938: complex spruce forest; 1990s: in the sin-
gle locality in Alnus glutinosa swamp (36 qu.), on
open springy places, on hummock.

Herzogiella seligeri (Brid.) Twats. — 1990s: moist
spruce forest, rotten wood; in few localities.

Homalia trichomanoides (Hedw.) B.S.G. —
MR1938: on bark of Alnus glutinosa; A1983: ep-
iphytic in spruce forests; 1990s: on bases of trunks
of Populus tremula, Ulmus, Acer, Alnus, and Sor-
bus; common in many types of forests.

Hylocomiastrum umbratum (Hedw.) Fleisch. —
MR1938: spruce forest with Oxalis and Majan-
themum, on rotten wood; 1990s: in mixed spruce
forests, on litter and rotten logs and twigs and
also along forest trails; sporadically.
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Hylocomium splendens (Hedw.) B.S.G. — MR1938:
rotten logs; 1990s: not rare in most types of for-
ests, on litter, rotten logs, trunk bases.

Hypnum pallescens (Hedw.) Beauv. — MR1938:
mesic spruce forest, rotten log; 1990s: in mixed
forests, on bases of trunks, rather common; some-
times also on granitic boulders.

H. vaucheri Lesq. — MR1938: on rotten logs (with
Syntrichia ruralis). Both species of this collec-
tion are rather xeric and usually epilithic, and
grow on rotten logs only in dry and open places.

Isothecium alopecuroides (Dubois) Isov. — 1990s:
mesic spruce forest, on trunk of Populus tremula,
found only once (76 qu.).

Leptobryum pyriforme (Hedw.) Wils. — 1990s: in
spruce forests under upturned roots of trees and
in cuvette, on soil banks; sporadic.

Leptodictyum riparium (Hedw.) Warnst. — 1990s:
in temporary flooded valleys of creeks and streams
(92, 36 qu.).

Leskea polycarpa Hedw. — MR1938: on bark of
trunks; 1990s: on willow trunk on the forest edge.

Leucodon sciuroides (Hedw.) Schwaegr. — MR1938:
on maple with Anomodon viticulosus; 1990s: mesic
spruce forest, on trunk of Populus tremula, found
only once.

Mnium marginatum (Hedw.) With. — 1990s: one
collection in dry stream bed, on soil bank (94 qu.).

M. stellare Hedw. — MR1938: at Mezha Creek bank;
1990s: several collections — in small creek valley,
at base of Ulmus; in springy Alnus bog, on soil;
in mesic and wet spruce forests at bases of aspen
and alder trunks and under upturned roots.

Neckera pennata Hedw. — MR1938: on aspen bark,
74 qu.; A1983: epiphytic in different types of
spruce forests, especially abundant in nemoral
types; 1990s: common on aspen trees everywhere
they are; also on Ulmus and Acer, and rare on
Sorbus and Alnus; grows usually above 1 m, reach-
ing tree crowns; sometimes occurs to 20 cm above
the ground.

Oncophorus wahlenbergii Brid. — MR1938: at Bet-
ula bases; A1983: on rotten wood in different types
of spruce forests.

Orthodicranum flagellare (Hedw.) Loeske — 1990s:
rare, on rotten logs in wet forests, few localities.
O. montanum (Hedw.) Loeske — MR1938: Betula
base; 1990s: very common in mixed and spruce

forests, on rotten logs and trunk bases.

Orthotrichum anomalum Hedw. — 1990s: in mead-
ow near Fedorovskoye, on granitic boulder.

O. obtusifolium Brid. — MR1938: on bark of Alnus
glutinosa trunk; 1990s: in mixed forests, on aspen
trunks; not rare, but not so common as O. speciosum.

O. speciosum Nees — MR1938: on tree bark; 1990s:
on aspen trees everywhere they are, occasionally

also on Salix caprea, Acer, Ulmus, Tilia; from 1 m
above ground to crown.

Philonotis fontana (Hedw.) Brid. — 1990s: in aban-
doned fields and cuvettes, on wet soil.

Physcomitrium pyriforme (Hedw.) Hampe — 1990s:
common along wet forest roads on soil banks and
open peat in peaty meadows with Filipendula.

Plagiomnium affine (Bland.) T. Kop. — 1990s: scat-
tered in mesic spruce and alder forests; on litter
and old decaying logs.

P. cuspidatum (Hedw.) T. Kop. — MR1938: mesic
spruce forest; 1990s: common in mesic spruce for-
ests on soil near trunk bases and on bases of as-
pen and rotten logs; on aspens grows also in oth-
er types of forests; sporadic on soil in ferns +Fili-
pendula ulmaria meadows, wet grazed meadows
and cuvettes.

P. ellipticum (Brid.) T.Kop.— 1990s: very com-
mon in wet forests, meadows, swamps, secondary
places (trails, roadsides, cuvettes); on soil, peat or
litter, sometimes on trunk bases.

P. medium (Bruch et Schimp.) T. Kop. — MR1938:
mesic spruce forest; 1990s: in different types of
spruceand mixed forests and in Filipendula+ferns
meadows, on soil, litter and rotten logs, sometimes
among Sphagna.

P. rostratum (Schrad.) T. Kop. — MR1938: rotten
logs; 1990s: rare, in ferns+Filipendula meadow,
on rotten log and soil.

P. undulatum (Hedw.) T. Kop. — 1990s: two localities
in 3 and 36 qu.: at the border of spruce forest and
opening, and in spruce+Alnus incana forest.

Plagiothecium cavifolium (Brid.) Twats. — MR1938:
near Mezha Creek; 1990s: in flood valleys on soil
banks to creek beds, under upturned roots and at
bases of trees; occasionally in mesic spruce forests
under upturned roots of trees.

P. curvifolium Schleich. ex Limpr. — 1990s: sporadi-
cally at bases of Betula and Picea in mesic forests.

P. denticulatum (Hedw.) B.S.G. — 1990s: very com-
mon in forests on soil, at trunk bases and on rot-
ten logs.

P. laetum B.S.G. — MR1938: rotten log; 1990s: very
common, especially on logs and trunks, though there
are many records from soil.

P. latebricola B. S. G. — MR1938: rotten log of as-
pen; 1990s: few collections, in moist spruce and
alder forests, especially close to streams; on strongly
rotten logs.

Platygyrium repens (Brid.) B.S.G. — MR1938: near
creek, on fallen trunks; 1990s: several collections
on aspen trunks in mesic mixed forests.

Pleuridium subulatum (Hedw.) Rabenh. — 1990s:
soil bank near a road in Fedorovskoye.

Pleurozium schreberi (Brid.) Mitt. — MR1938: in
many types of vegetation; 1990s: very common in
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all forests,in ferns+Fili pendula meadows and on
hummocks in Sphagnum bogs; grows on soil, peat,
rotten logs and trunk bases.

Pogonatum urnigerum (Hedw.) Beauv. — 1990s: few
collections in cuvettes and under upturned roots
of trees in windfalls.

Pohlia andalusica (Hoehnel) Broth. — 1990s: aban-
doned fields (Stulovskoye, Krasnoye) and dis-
turbed places near Fedorovskoye, on soil.

P. annotina (Hedw.) Lindb. — 1990s: in abandoned
field with the previous species and also along a
road in forest, on bare soil.

P. bulbifera (Warnst.) Warnst. — 1990s: abandoned
field (“Stulovskoye”) at the border of reserve, on
soil.

P. camptotrachela (Ren. et Card.) Broth. — 1990s: soil
bank of pit in abandoned hay-meadow (Krasnoye).

P. cruda (Hedw.) Lindb. — MR1938: near a road.

P. lescuriana (Sull.) Grout — 1990s: on bare soil in
spruce forest, 29 & 92 qu.

P. nutans (Hedw.) Lindb. — 1990s: very common in
all forests at tree bases, on fallen logs, on soil, among
Sphagna, etc.

P. proligera (Kindb. ex Breidl.) Lindb. et H. Arnell
= 1990s: one collection in disturbed forest edge
near Fedorovskoye.

P. wahlenbergii (Web. et Mohr) Andrews — 1990s:
on soil in secondary places (trails, roadsides, cu-
vettes, temporary flooded depressions in open plac-
es, etc.); scattered throughout the reserve.

Polytrichastrum formosum (Hedw.) G. L. Sm. —
1990s: three localities, in very different habitats:
under upturned roots in nemoral spruce forest (72
qu.), on peat in black-alder swamp (56 qu.); on
soil in secondary stand (93 qu.).

P. longisetum (Brid.) G.L.Sm. — MR1938: (with
no more data); 1990s: in different types of spruce
forests, on soil (especially under upturned roots),
occasionally on rotten logs; common throughout
the reserve.

P. pallidisetum (Funck) G.L.Sm. — 1990s: in the
same habitats as P. longisetum and also rather
common in different types of forests.

Polytrichum commune Hedw. — MR1938: upturn-
ing roots, on wet places; 1990s: very common in
boreal spruce forests at early stages of palludifi-
cation and in mesotrophic Sphagnum bogs; in
black-alder swamps as well as in nemoral broad-
leaved+spruce forests grows under upturned roots
of trees; occurs on soil, among Sphagna, occasion-
ally on rotten logs.

P. juniperinum Hedw.— 1990s: common on soil in
windfalls and disturbed secondary forests; occa-
sionally under upturned roots and fallen logs.

P. piliferum Hedw. — MR1938: on upturning roots;
1990s: on granitic boulders in several localities.

P. strictum Brid. — MR1938: wet places in many
types of vegetation; 1990s: constantly occurs on
hummocks in Sphagnum bogs and boggy forests,
sometimes also on rotten wood.

Pottia truncata (Hedw.) Fuernr. — 1990s: on bare
soil along roads, in cuvette and abandoned field
and meadow; sporadically.

Pseudobryum cinclidioides (Hueb.) T.Kop. —
MR1938: spruce+talder forest with Filipendula,
on soil; 1990s: in alder swamps and boggy spruce
forests, sometimes along trails in boggy forests;
on wet peat, not rare.

Ptilium crista-castrensis (Hedw.) De Not. —
MR1938: on rotten logs in rather mesic spruce
forest (74 qu.); 1990s: rather rare on big rotten
logs in spruce forests.

Pylaisiella polyantha (Hedw.) Schimp. — MR1938:
on bark of trunks; 1990s: in different types of
mixed forests, on trunks (especially of aspen) and
decorticated logs.

P. selwynii (Kindb.) Crum et al. — 1990s: in sever-
al places in mixed spruce forest, on trunks of Pop-
ulus tremula at 2-7 m above ground. Most find-
ings are at 4-7 m above ground (on fallen trunks).

Racomitrium heterostichum (Hedw.) Brid. —
MR1938: granitic boulders at forest edge; 1990s:
in meadows near Fedorovskoye and Krasnoye and
in qu. 98, on granitic boulder.

R. microcarpon (Hedw.) Brid. — MR1938: granitic
boulders at forest edge; 1990s: Krasnoye: on gra-
nitic boulder in forest.

Rhizomnium magnifolium (Horik.) T.Kop. — 1990s:
in wet spruce forests near streams, on soil; rather
rare (92 & 78 qu.).

R. pseudopunctatum (Bruch et Schimp.) T. Kop. —
1990s: in the same habitats as the previous species,
and also in black-alder swamps and in springy
bog with Tomentypnum; on hummocks, soil and
trunk bases (36, 56, 78, 92, 96 qu.).

R. punctatum (Hedw.) T. Kop. — MR1938: on soil
and rotten logs; 1990s: in wet forests on soil and
rotten logs, common throughout the reserve.

Rhodobryum roseum (Hedw.) Limpr. — MR1938:
on upturning roots of trees; 1990s: mesic spruce
forests and ferns+Filipendula meadows; on lit-
ter, rotten logs, bases of aspen trees; sporadic.

Rhytidiadelphus squarrosus (Hedw.) Warnst. var.
calvescens (Lindb.) Warnst. — MR1938: in mesic
spruce forest; 1990s: in different types of spruce
forests and meadows, on soil and litter.

— var. squarrosus — 1990s: in moist meadows and
grassy communities along road; not always clear-
ly differentiated from var. calvescens.

R. triquetrus (Hedw.) Warnst. — MR1938: rot-
ten logs, 74 qu.; 1990s: very common in forests
and forest edges, on soil, rotten logs, trunks of
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aspen (to 1 m high above ground).

Sanionia uncinata (Hedw.) Loeske — MR1938: mesic
spruce forest, on soil; 1990s: very common through-
out the reserve on trunks and rotten logs, and also
on soil in disturbed places in forest.

Schistidium apocarpum (Hedw.) B.S.G. — MR1938:
forest edge, on granitic boulders; 1990s: on granit-
ic boulders in meadows and not very dense forests.

Schistostega pennata (Hedw.) Web. et Mohr —
MR1938: wet forests, on upturned roots; 1990s:
common on loamy soil under upturned roots of
fallen trees.

Serpoleskea subtilis (Hedw.) Warnst. — 1990s: rath-
er common on aspen trunks whereever they are,
occasionally also on Alnus, Ulmus, Acer.

Sphagnum angustifolium (Russ.) C. Jens. — BK1985;
1990s: widely distributed in the reserve. In the
raised bogs it is found in the most oligotrophic
and dry habitats in ridges with S. magellanicum
and S.fuscum and in the oligotrophic and me-
sotrophic habitats in the edges of raised bogs, form-
ing carpets with S. flexuosum; sometimes grows
in the thickets of Phragmites australis or Carex
rostrata in the edges of bogs and in places of
minerotrophic percolation. In the oligotrophic
paludified forests rapidly spreads independently
on microrelief and displaces S. girgensohnii+S.
nemoreum+S. wulfianum+S. russowii. In the me-
sotrophic and eutrophic forests occurs in hum-
mocks and rotten trunks.

S. balticum (Russ.) Russ. ex C. Jens. — MR1938:
Staroselsky Mokh; BK1985; 1990s: common in the
raised bogs in hollows on middle part of slope, indi-
cating some drainage; also occurs in the open me-
sotrophic Sphagnum and Carex+Sphagnum swamps;
dominates in Juncus+Carex communities on slopes
of karst-funnels in raised bog “Katin mokh”.

S. capillifolium Hedw. — BK1985; 1990s: rather
common in the slightly paludified spruce forests,
more rare on the hummocks in mesotrophic forest-
ed mires and black alder fens. It occurs also in the
pine forests at the edges of raised bogs.

S. centrale C. Jens. — MR1938: complex spruce for-
est; BK1985; 1990s: rather common on hummocks
in the mesotrophic pine forests, more rare in black
alder fens. Sometimes forms the carpets on the peat
soils along the temporary streams.

S. cuspidatum Ehrh. ex Hoffm. — MR1938; BK1985;
1990s: widely distributed in all raised bogs, where
it is found in the middle- and high water level
hollows, on the edges of pools and lakes, some-
times along the streams.

S. fallax (Klinggr.) Klinggr. — MR1938: Starosel-
sky Mokh; BK1985; 1990s: widely distributed in
the reserve; it is found in low- and middle water
level hollows of upper or middle part of raised

bogs’ slopes; forms carpets in the open mesotrophic
high water level open and forested bog commu-
nities; dominates in the depressions in paludified
spruce and birch forests.

S. flexuosum Dozy et Molk. — BK1985; 1990s: the
species is widely distributed in paludified olig-
otrophic and mesotrophic forests, where it grows
in the flat habitats with middle water level; it is
also a dominant species in the drained communi-
ties of Eriophoro-Pinetum on the edges of bogs;
together with S. angustifolium and S. riparium
forms the moss cover in the Phragmites australis
and Carex rostrata thickets in the places with
limited percolation.

S. fuscum (Schimp.) Klinggr. — MR1938: Starosel-
sky Mokh; collected there also by Skvortsov in
1950s; BK1985; 1990s: common species in the
northern slopes of raised bogs, where it is forming
high hummocks and ridges together with S. an-
gustifolium and S. magellanicum.

S. girgensohnii Russ. — MR1938: complex spruce for-
ests; BK1985; 1990s: the main species in all the
types of paludified spruce forests with peat depth
usually not more then 30-35 c¢m; in black alder fens
it grows on hummocks; in the drained forests it is
not abundant but found regularly, in depressions
(windfall-made, etc.) and other +wet habitats.

S. jensenii H. Lindb. — BK1985; 1990s: found only
in the raised bogs “Katin Mokh” and “Starosel-
skij Mokh” in very wet hollows and in the edges
of pools.

S. lindbergii Schimp. ex Lindb. — MR1938: Sta-
roselsky Mokh; in 1930s was collected by Trofi-
mov in “Katin Mokh”.

S. magellanicum Brid. — MR1938: BK1985; 1990s:
species is widely distributed in all open bogs of
the reserve, where it forms ridges and hummocks
together with S.angustifolium and Polytrichum
strictum. It is also common on hummocks in the
paludified spruce and pine forests with peat depth
more than 35 cm.

S. majus (Russ.) C. Jens. — BK1985; 1990s: rather
common in raised bogs in the oligotrophic hol-
lows together with Sphagnum cuspidatum, but it
occupies habitats with comparatively lower wa-
ter level.

S. palustre L. — BK1985; 1990s: rather rare species
found in mesotrophic forested mires with pine, birch
and willow; in the black alder forests at the edges
of raised bogs and along the temporary waterflows.

S. riparium Aongstr. — MR1938: Staroselsky
Mokh; BK1985; 1990s: rather common species,
which usually forms the pure carpets in habitats
with high water level at the edges of raised bogs
with birch and willow; also common along tem-
porary waterflows in mesotrophic mires and in
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the Phragmities australis and Carex rostrata
thickets together with S. angustifolium and S.
flexuosum.

S. rubellum Wils. — BK1985; 1990s: rather rare
species, growing on ridges, hummocks and dry hol-
lows in the bogs “Katin mokh”, “Staroselskij
Mokh” and “Gulnovskij Mokh”.

S. russowii Warnst. — MR1938: BK1985; 1990s:
common in flat habitats in the paludified spruce
forests and more rare on hummocks in the
paludified pine forests.

S. squarrosum Crome — MR1938: complex spruce
forest; BK1985; 1990s: rather common in many
kinds of wet eutrophic habitats: in small depres-
sions in the rich spruce forests, in the herbaceous
and willow carrs, in the black alder fens, etc.

S. quinquefarium (Lindb. ex Braithw.) Warnst. — 1990s:
only once collected on the hummock at the base of pine
tree in the rapidly growing forested peatbog (qu. 97).

S. teres (Schimp.) Aongstr. ex Hartm. — BK1985;
1990s: sporadically distributed in eutrophic and
mesotrophic habitats with minerotrophic percola-
tion, often on disturbed substrate.

S. warnstorfii Russ. — BK1985; 1990s: rather rare
in eutrophic spring mires along the Zhukopa Riv-
er and in the minerotrophic forested carrs.

S. wulfianum Girg. — BK1985; 1990s: common spe-
cies on the slight eminencies of the microrelief in
spruce forests in the early stages of paludification.

Splachnum ampullaceum Hedw. — MR1938: on dung
at the bank of Mezha Creek.

Syntrichia ruralus (Hedw.) Brid. — MR1938: “on
rotten logs” with Hypnum vaucheri (see note un-
der that species).

Tetraphis pellucida Hedw. — MR1938: rotten log;
1990s: very common on rotten wood and wet peaty
soil in all types of forest; occasionally grows on
living trunks to 1.5 m above ground.

Thuidium delicatulum (Hedw.) B.S.G. — 1990s: one
collection from Kvashenka Creek in 37 qu., on
peat at base of black alder trunk.

T. philibertii Limpr. — MR1938: on fallen rotten
logs; 1990s: Alnus incana mesic stand, on litter
and in mixed forest, on base of aspen.

T. recognitum (Hedw.) Limpr. — 1990s: in spruce
and alder forests, along trails and roads, in mead-
ows, on soil.

Tomentypnum nitens (Hedw.) Loeske — 1990s: one
locality in Alnus glutinosa bog with springs, on
hummock in open springy place (36 qu.).

Trematodon ambiguus (Hedw.) Hornsch. —
MR1938: on soil under upturned roots of spruce;
1990s: mixed spruce forests, on soil in disturbed
places at forest edges; in few places, but grows
usually in abundance.

Ulota crispa (Hedw.) Brid. — MR1938: on bark of
trees; 1990s: in mixed forests on trunks of Popu-

lus tremula and sometimes also Ulmus and Acer;
in many places, but much rarer than Orthotrichum
speciosum.

Warnstorfia exannulata (B.S.G.) Loeske — 1990s:
bogging places on road across Sphagnum bogs;
pools in meadows.

W. fluitans (Hedw.) Loeske — 1990s: on soil in
flood valleys; in hollows in Katin Mokh bog.

ERRONEOUS AND DOUBTFUL RECORDS

Calypogeia trichomanis (L.) Corda — AZ1976. All
specimens found in LE belong to C. muelleriana
and C. suecica.

Lophocolea bidentata (L.) Dum.) — AZ1976 &
71978. All specimens found in LE belong to Chilos-
cyphus profundus.

L. cuspidata (Nees) Limpr. — Z1978. No specimens
were found in LE. Probably this record was based
on misidentified Chiloscyphus profundus.

Chiloscyphus fragilis (A.Roth) Schiffn. = Ch. poly-
anthos s.1. See comment under the latter species.

Ch. pallescens (Ehrh.) Dum. = Ch. polyanthos s.1.
See comment under the latter species.

Lophozia wenzelii (Nees) Steph. — AZ1976 report-
ed this species referring to data of Medvedskaya-
Romanenko. However, in the available collection
of Medvedskaya-Romanenko this species is absent.

Marchantia aquatica (Nees) Burgeff = M. poly-
morpha L. s.1. (cf. Bischler-Causse & Boisseler-
Dubayle, 1991).

Plagiochila major Nees = P. asplenioides

Plagiochila porelloides (Nees) Lindenb. = P. asple-
nioides s.1.

Plectocolea obovata (Nees) Lindb. — AZ1976 & Z1978:
see comments under Jungermannia caespiticia.
Riccardia chamaedryfolia (With.) Grolle — MR
(as R. sinuata (Dicks.) Trev.): one specimens so
named by Medvedskaya-Romanenko appeared to

be R. latifrons.

Scapania uliginosa (Lindenb.) Dum. — Z1978: on soil
and rotten wood of woody bridge. Doubtful record.

PHYTOGEOGRAPHIC NOTES

Most moss species of the flora of the reserve
are widespread in boreal lowlands of Eastern
Europe. The absence of limestone outcrops, rich
heavy clays and big valleys and rather limit-
ed occurrence of open places result in a rather
low species number. Some widespread species
in this zone are extremely rare in the reserve
(Fissidens bryoides, Drepanocladus aduncus,
etc.). A considerable number of species occurs
in the reserve only at its edges, along roads and
in abandoned fields.

Several species with primarily western dis-
tribution occur in the reserve close to its east-
ern limit: Ulota crispa, Isothecium alopecuroi-
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des, Nowellia curvifolia, Bazzania trilobata.

The north-eastern limit has here Plagiomnium
undulatum, which is still common in Smolensk
and the western part of Moscow Provinces, but
very rare in Tver Province. The south-western limit
has Sphagnum lindbergii, which is common in
Siberia and has only few scattered localities in
boreal zone of Western Europe.

Pylaisiella selwynii is distributed in Cen-
tral Russia mostly in zone of Middle taiga (Ko-
stroma and Vologda Provinces and Karelia).
The locality in the reserve is the most south-
western in Europe. A somewhat similar distri-
bution has Hylocomiastrum umbratum, a rare
moss in the Central European lowland.

Hypnum vaucheri is very rare in Eastern
Europe: the nearest localities are on chalk out-
crops in steppe zone in the Kursk Province (ca.
600 km to the SE) and in northern Karelia (ca.
900 km to theN).Diplophyllum taxifolium,Ba-

zzania tricrenata and Kurzia paucifolia are
very rare in Central Russia. Collections of these
four species made by Medvedskaya-Romanen-
ko are the only specimens of these species from
the Central Russia.

ACKNOWLEDGMENTS

This study of Ignatov and Ignatova has been
supported by the Russian Foundation for Scientific
Researches, 96-04-48033; studies of Kurayeva and
Minayeva has been supported by the Programm
“Biodiversity” [[Togmporpamma "Buosorudeckoe
pazuoo6pasue” DIHTII “UccrenoBanus wu
pas3paboOTKK 10 TMPUOPHUTETHBIM HATPABICHUIM
Pa3BUTHA HAYKU W TEXHUKH TPa’KIAHCKOTO
nasnadenus|. We also indebted to M. S. Botch and
E. O. Kuzmina for permission to use some of their
unpublished materials. Also authors are thankful to
N. I. Zolotukhin, the vice-director of Zentral'no-Cz-
ernozemnyj Nature Reserve Reserve for making to
our disposal the collection of Medvedskaya-Romanen-
ko and to D. H. Norris for linguistic correction.

LITERATURE CITED

[AKHMINOVA, M. P.] AXMMUHOBA, M. II. 1983.
[Tpunosxenue: CocraB MXOB 110 BU/IAM U HKOJOTHIECKIM
HUIIIAM eJIOBBIX JiecoB. — [Moss composition in ecologi-
cal nishes in spruce forests] @axmopuv pezyrayuu
akocucmem enosvlx aecog [Faktory requlyazii ekosistem
elovykh lesov] JI., Hayxa [Leningrad, Nauka]: 296-298.

[AKHMINOVA, M. P. & A. L. ZHUKOVA] AXMIHOBA,
M. II., A. JI. JKYKOBA 1976. K ¢1ope Tieuenounsrx MXoB
[lenTpasbio-JlecHoro rocyapcTBeHHOTO 3aMOBEHIKA
(Kanununckoit 06a.). — [On the hepatic flora of
Zentral'no-Lesnoj State Reserve (Kalinin Province)]
Hosocmu Cucm. Huzw. Pacm. [Novosti Syst. Nizsh.
Rast.] 13: 214-219.

BISHLER-CAUSSE, H. & M. S. DUBAYLE 1991. Lecto-
typification of Marchantia polymorpha L. — J. Bryol.
16: 361-365.

[CZEREPANOV, S. K.] UEPEITIAHOB, C. K. 1995.
Cocyapuctole pactennsi Poccum m compeeabHBIX
rocyzmapets. — [Vascular plants of Russia and neigbor-
ing countries] CII6., Mup u Cemvs [Sankt-Petersburg,
Mir i Sem'ya], 991.

[IGNATOV, M. S. & E. A. IGNATOVA] UTHATOB, M. C.,
E. A. UTHATOBA 1990. Contributions to the bryophyte
flora of Moscow Province. — [Mamepuanv. x nosnanuro
6puopaopvr Mockosckoi obaacmu] B xn: Daopucmuueckue

uccaedosanus ¢ Mockoscxot obaacmu (ped. Creopyos,
A. K.), M., Hayka [In: Skvortsov, A. K. (ed.) Floristicheskie
issledovaniya v Moskovskoj oblasti]: 121-179.

JARVINEN, 1. 1983. Taxonomy and distribution of the Eu-
ropean taxa of the genus Chiloscyphus (Hepaticae, Geo-
calycaceae). — Ann. Bot. Fennici 20: 87-99.

NORRIS, D. H. 1987. Long-term results of cutting on the
bryophytes of the Sequoia sempervirens forests in North-
ern California. — Symposia Biol. Hungarica 33: 467-
473.

SCHUSTER, R. M. 1974. The hepaticae and Anthocerotae
of North America east of the hundredth meridian. Vol.
3. NY & London, Columbia University Press.

[TROFIMOV, T. T.] TPODVMOB, T. T. 1948. OcnosHbIe
JAOCTMIKECHUA B U3YUYCHUMN (l)JI()pr N PAaCTUTEJbHOCTH
PCOCP. — [Main achievments in studies of flora and
vegetation] Hayun.-metoz. 3arr. T, ynp. 1o 3anoBeaukam,
M. [Nauchno-Metodicheskie Zapiski Glavnogo Uprav-
liniya po Zapovednikam, Moscow] 10: 9-52.

[ZHUKOVA, A. L.] JKYKOBA, A. JI. 1978. Ileuenounbie
MXHU B PaCTUTEJIbHBIX coobinectBax Ilentpanbio-Jlectoro
rocyaperBennoro sanoseannka. — [Hepatics in plant
communities of Zentral'no-Lesnoj State Reserve]
Hosocmu Cucm. Huzw. Pacm. [Novosti Syst. Nizsh.
Rast. ] 15: 221-231.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


