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INTRODUCTION

The genus Sciuro-hypnum was segregated

from Brachythecium by Ignatov & Huttunen

(2002). Previously, the species of the genus were

placed in Brachythecium in two sections: sect.

Reflexa and sect. Plumosa (Brotherus, 1925; Ny-

holm, 1965, etc.). Species of Sciuro-hypnum dif-

fer from species of Brachythecium in the mostly

small size of plants, almost always autoicous sex-

ual condition (except S. latifolium, S. flotow-

ianum), and rough seta. Among species of

Brachythecium, the combination of autoicous sex-

ual condition with rough seta is very rare in Rus-

sia and is known only in B. rutabulum and in some

populations of B. campestre.

The present paper is based on revision of her-

barium materials from the main Russian herbaria

(IRK, LE, MHA, MW, SASY, VLA). A discus-
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Abstract

There are thirteen species of genus Sciuro-hypnum in the Russian bryoflora: S.

altaicum, S. brotheri, S. curtum, S. flotowianum, S. glaciale, S. latifolium, S. oedi-

podium, S. ornellanum, S. plumosum, S. populeum, S. reflexum, S. starkei, and  S.

uncinifolium. Hypnum jeniseense is synonymized with Sciuro-hypnum reflexum.

Morphological descriptions and distribution of taxa are given. Analysis of nuclear

ITS1-2 data demonstrates the distinct segregation of three groups within the genus:

(1) S. brotheri, S. flotowianum, S. plumosum, S. populeum, S. uncinifolium; (2) S.

curtum; and, (3) S. latifolium, S. oedipodium, S. ornellanum, S. glaciale, S. reflexum,

S. starkei. In the last group, the variability is very low and species differ from each

other by just one substitution in nrITS, or are totally identical in this spacer.

Резюме

Род Sciuro-hypnum включает в бриофлоре России 13 видов: S. altaicum, S.

brotheri, S. curtum, S. flotowianum, S. glaciale, S. latifolium, S. oedipodium, S.

ornellanum, S. plumosum, S. populeum, S. reflexum, S. starkei, S. uncinifolium. Hypnum

jeniseense отнесен в синонимы Sciuro-hypnum reflexum. Приводятся морфо-

логические описания и географическое распространение видов. Анализ после-

довательностей ядерного ITS1-2 показывает четкое подразделение рода на 3

группы: (1) S. brotheri, S. flotowianum, S. plumosum, S. populeum, S. uncinifolium;

(2) S. curtum; (3) S. latifolium, S. oedipodium, S. ornellanum, S. glaciale, S. reflexum,

S. starkei. В последней группе вариабельность ITS очень незначительна, так что

виды отличаются либо единичной заменой или же не отличаются вовсе.

Признаки листа и ветвления, однако позволяют различать вполне определенные

морфотипы, имеющие, как правило, специфическое распространение и, таким

образом, заслуживающие признания в качестве независимых таксонов.
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sion of molecular phylogenetic data is given after

the species descriptions. Specimens examined are

generally given  by one citation for each adminis-

trative unit of Russia.

Sciuro-hypnum (Hampe) Hampe, Linnaea 38:

220. 1874. – Hypnum subg. Sciuro-hypnum Hampe,

Flora 50: 76. 1867, Lectotype: Hypnum plumosum

Hedw. = S. plumosum (Hedw.) Ignatov & Hut-

tunen.

Chionobryum Glow., Oesterr. Bot. Z. 63: 279.

1913.  Type: C. venturii (De Not.) Glow. (= Bryum

venturii De Not., = Scuiro-hypnum glaciale).

Cratoneurella H. Rob., Bryologist 65: 140.

1962. Type: C. uncinifolia (Broth. et Par.) H. Rob-

inson, syn. nov. (= Brachythecium uncinifolium

Broth. et Par., = Sciuro-hypnum uncinifolium)

Plants small to large, light to deep green, be-

coming brownish or rarely whitish with age. Stems

prostrate, with central strand, loosely, rarely more

densely, julaceously or rarely complanately foli-

ate, irregularly to at places regularly pinnately

branched, branches straight or curved, foliage

somewhat denser than that of stem and more of-

ten complanate. Axillary hairs 2-3(-5)-celled, 1-2

basal cells brownish, 1-2(-3) upper cells hyaline, up-

permost cell obtuse, rarely indistinctly tapered to

distal end. Pseudoparaphyllia acute to shortly

acuminate. Stem leaves loosely to closely imbri-

cate, erect to patent or reflexed, ovate to ovate-

lanceolate, acuminate or acute, indistinctly pli-

cate to smooth; margin serrate to subentire; costa

reaching mid-leaf to percurrent, ending without

spine, more rarely in a spine; laminal cells ovate

to linear, thin- to moderately thick-walled, smooth

(except S. starkei); alar cells isodiametric, large

and thin-walled or small and thick-walled, alar

group isodiametric, gradually transiting to laminal

cells, more rarely sharply delimited. Branch leaves

narrower than stem leaves, with more strongly ser-

rate margins and costa more often ending in a

spine. Autoicous, very rarely dioicous. Pericha-

etial leaves with reflexed acumina. Seta rough or

very rarely smooth. Capsule inclined to horizon-

tal, more rarely erect. Annulus separating by frag-

ments. Operculum conic, more rarely shortly ros-

trate. Peristome xerocastique, perfect. Spores small.

Calyptra naked. Hygromesophytic to xeromeso-

phytic.

The genus includes ca. 40 species, distributed

in all continents, but mostly in cold climates of both

hemispheres (only one species, S. plumosum, is

widespread in temperate zone and tropical moun-

tains (at alpine, but also at middle elevations).

Ochyra et al. (2003) claimed that the genus

Sciuro-hypnum should be abscribed to Hampe, not

to (Hampe) Hampe. This change looks small, but

leads to a change of generitype from Hypnum (Sci-

uro-hypnum) plumosum to Sciuro-hypnum bor-

genii Hampe, which would result in a major tax-

onomic change. Contrary to that, Ignatov & Hut-

tenen suggested invoking Art. 33.2 of the Saint

Louis Code, so the generic name is treated as a

transfer from Hypnum subgen. Sciuro-hypnum

1867. Thus, the present circumscription of the

genus Sciuro-hypnum is given the authority cita-

tion (Hampe) Hampe.

1. Costa reaching 0.8-1.0 of leaf length ........ 2

— Costa reaching 0.3-0.8 of leaf length ........ 8

2. Leaves lanceolate to ovate-lanceolate; basal

cells relatively small and uniform across leaf

base, forming opaque area across leaf base

(rarely below small cells in leaf corners there

are few enlarged pellucid cells) ................ 3

— Leaves ovate to ovate-triangular; basal cells

more or less enlarged, but if only weakly so,

then they not forming opaque area across leaf

base ........................................................... 5

3. Leaves reflexed, with acumens secund, or

sometimes turned to all sides; Far East ......

........................................ 4. S. uncinifolium

— Leaves  straight, not secund; throughout Rus-

sia .............................................................. 4

4. Operculum conic; autoicous; leaves gradual-

ly tapered to apex and gradully transiting to

acumen; costa percurrent in more or less stiff

acumen; plants usually yellow- to brownish-

green; throughout Russia ..... 3. S.populeum

— Operculum rostrate; dioicous; leaves lance-

olate to broadly lanceolate, rather abruptly

shortly acuminate; costa vanishing at base of

acumen or within it, but usually not filling it,

so the most apical part is rather slender and

sometimes twisted, especially in branch leaves;

plants usually pure green; Caucasus and

Kaliningrad Province ....... 2. S. flotowianum

5. Median laminal cells 8-15:1; alar cells en-

larged, clearly delimited; stem rather regu-
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larly branging; branch leaves rigidly spread-

ing ...........................................13. S. starkei

— Median laminal cells 3-7(-10):1; alar cells not

enlarged or if enlarged not forming clearly

delimited group; branch leaves appressed or

more rarely spreading, but not so rigidly and

regularly (rather rigidly only in S. altaicum

that has no regular branching) .................. 6

6. Branch leaves rigid, widely spereading to re-

flexed;  Altai and Kuznetsky Alatau ............

.............................................. 9. S. altaicum

— Branch leaves appressed to erect, rarely erec-

topatent; widespread species ................... 7

7. Plants irregularly and sparsely branched; stem

leaves closely imbricate, acute or very short-

ly acuminate from broadly ovate or ovate-tri-

angular base, shortly and narrowly decurrent;

quadrate alar cells in relatively small group,

not much enlarged; arctic-alpine species ....

...................................... 10. S. glaciale p.p.

— Plants rather regularly pinnately branched;

stem leaves rather distant to loosely imbricate,

longly acuminate from ovate to deltoid base,

broadly and longly decurrent; quadrate alar

cells usually enlarged, sometimes not enlarged;

widespread species ................ 8. S. reflexum

8. Leaves ovate-lanceolate, concave-channeled,

straight or occasionally secund; subquadrate

cells forming extensive opaque area across

entire leaf base (sometimes cells in leaf cor-

ners enlarged, but in this case they are sepa-

rated from laminal cells by more or less broad

belt of small cells, similar to juxtacostal ba-

sal cells); plants often rich golden or some-

times copper-red ................. 1. S. plumosum

— Leaves from ovate or broadly ovate base rel-

atively abruptly acuminate, or broadly ovate

and acute or apiculate; plants mostly green,

occasionally yellowish or brownish ......... 9

9. Alar cells moderately thick-walled, so alar

group or all cells across leaf base look

opaque..................................................... 10

— Alar cells thin-walled, forming more or less

conspicuous pellucid group in leaf corners or

just proximal to decurrency .................... 12

10. Robust moss with reflexed leaves; Far East

............................................... 5. S. brotheri

— Leaves erect-appressed (occasionally erecto-

patent) ...................................................... 11

11. Leaves distinctly concave, ovate, shortly

acuminate; stem leaves closely imbricate;

widely distributed but usually quite rare arc-

to-alpine species, growing mostly above tree-

line ................................ 10. S. glaciale p.p.

— Leaves slightly to moderately concave, ovate-

lanceolate, acuminate; plants loosely to close-

ly foliate, sometimes imbricate; mountain

species, growing in Caucasus in upper forest

belt and in Chukotka ........ 7. S. oedipodium

12. Plants medium-sized to large, loosely foliate;

branch foliage ±complanate; leaves serrate;

alar group slightly to moderately delimited;

capsule elongate-cylindric, horizontal to pen-

dent .......................................... 6. S. curtum

— Plants medium-sized, densely foliate, so stem

and branches imbricate to julaceous; leaves

entire or serrulate; alar group well delimited;

capsule relatively shortly elongate to ovoid,

inclined to horizontal .............................. 13

13. Plants pale green or yellow-green to whitish;

leaves acuminate to longly apiculate, entire,

ovate-triangular, slightly concave, appressed or

erect; usually dioicous .......... 12. S. latifolium

— Plants green; leaves broadly acute and usual-

ly shortly apiculate, serrulate, broadly ovate-

triangular, strongly concave, resulting in ju-

laceous habit of plants; autoicous ...............

...................................... 12. S.   ornellanum

1. Sciuro-hypnum plumosum (Hedw.) Igna-

tov & Huttunen, Arctoa 11: 270. 2002 [2003]. –

Hypnum plumosum Hedw., Sp. Musc. Frond. 257.

1801. – Brachythecium plumosum (Hedw.) Bruch

et al., Bryol. Eur. 6: 8. 1853. Type (conserved):

Austria (see Hedenäs & Isoviita, 1996).

Brachythecium plumosum var. densirete

(Broth. & Paris) Takaki, J. Hattori Bot. Lab. 15:

55. – Brachythecium densirete Broth. & Paris,

Rev. Bryol. 31: 62. 1904.

Illustrations (based on Russian material): Ig-

natov (1998); Ignatov & Ignatova (2004).
Plants small to medium-sized,  in rather dense or

loose tufts, deep green, brownish to bronze or reddish

golden, not rare with reddish ferrugineous spots on some

of leaves, usually glossy. Stems prostrate, to 5 cm long,

rather densely foliate, irregularly branched, branches ter-

ete foliate, to 6 mm long. Axillary hairs 3-4-celled, to 55-

80 x 9-11 μm. Stem leaves erect-appressed to erect, dense-
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ly to moderately densely imbricate, straight or some-

what falcate, 1.4-2.0 x 0.4-0.9 mm, ovate-lanceolate or

lanceolate, widest at 1/4–1/7 of leaf length, concave or in

narrower leaves concave-channeled, gradually tapered to

apex, shortly acuminate, slightly rounded to base, rather

narrowly decurrent, smooth or indistinctly plicate, costa

to 0.35-0.65 of leaf length, 35-60 μm wide at base, fastly

narrowing in its lower portion, ending smoothly or in a

small indistinct spine; margin serrulate, plane or recurved

just above leaf insertion; laminal cells 30-80 x 5.5-9 μm,

elongate, often somewhat flexuose, smooth; basal cells in

3-7 rows across the base, shortly ovate, ca. 10μm wide,

thick-walled, forming opaque area across the base; some-

times few cells in leaf corners below opaque zone are

larger and transparent. Branch leaves smaller, margin more

strongly serrate. Autoicous; sporophytes frequent. Seta

cherry red, 12-24 mm, rough, but sometimes weakly so.

Capsule reddish brown, slightly to moderaty inclined,

ovate, slightly curved dorsally, 1.3-2.0 mm long; opercu-

lum high conic, sharp. Spores 14-19 μm.

SPECIMENS EXAMINED: EUROPE: Bashki-

ria: Kuyantavskie Bolota, 980 m, 29.VI.1996 Baishe-

va (MW); Karelia: Pudozh Distr., Vodlo 30.VIII.1976

Volkova (LE); Perm Prov.: Basegi reserve, Vilva Riv-

er, Ignatov & Bezgodov #171 (MHA);

CAUCASUS: Kabardino-Balkaria: Malyj Che-

gem, 890 m, Ignatov et al., #05-1601 (MHA); Kara-

chaevo-Cherkessia: Teberda Reserve, Amanauz Riv-

er, 2000 m 7.IX.2005 Ignatov (MHA); Krasnodar Ter-

ritory: Temryuk, Golub #557 (MHA);

ASIA: Altai Rep.: Bolshoi Shaltan Creek 540 m,

7.VI.1989 Zolotukhin (MHA); Kayakkatuyarykskij

Creek 2100 m, Ignatov #7/134 (MHA); Ust-Sema 350

m, Ignatov #24/119 (MHA); Buryatia: Turali Cape,

26.VIII.1956 Bardunov (MHA); Chita Prov.: Batakan

28.VIII.1963 Bardunov (MHA); Chukotsky Autono-

mous District: Zalif Kresta, Aegvekinot, 19.VIII.1977

Afonina (LE); Inachpak Cape, Chelyuskin Strait

(64°46’N, 172°47’W), 29.VIII.2001 Afonina (LE); Vran-

gel Island, upper course of Neizvestnaya River,

26.VII.1987 Sekretareva (LE); Kamchatskaya Prov.:

Ostryj Tolbachik, 570 m, 6.VIII.2006 Czernyadjeva #8

(LE); Bannaya River, 250 m 12.VIII. 2002 Czernyadje-

va #67 (MHA); Irkutsk Prov.: Snezhnaya River

17.VII.1960 Dutina (MHA ex IRK); Khakasia: Askiz

Distr., Malyj Zub Mt. 850 m 21.VIII.1970 Vasiliev (MHA

ex IRK); Khabarovsk Territory: Upper Bureya River,

1600 m, Ignatov #97-131 (MHA); Primorsky Territo-

ry: Olkhovaya Mt., 520 m, Ignatov & al., #06-2419

(MHA);  Sakhalinskaya Prov.: Kuril Islands, Kunash-

ir, Tyatya Volcano, 1250 m, Ignatov #06-1842 (MHA);

Taimyrsky Autonomous District: Kotuy River, Fedo-

sov #05-167 (MW) .

Habitats. Wet and shaded rocks, especially

cliff and rock outcrops besides creeks, including

temporarily flooded ones, occasionally wet soil;

in Far East (as well as in China and Japan) also

sometimes on bark of tree bases and fallen trunks.

From sea level to 2650 m (Caucasus); 2100 m

(Altai); 1650 m (Khabarovsk Territory); 1450 m

(Kunashir).

Distribution. Nearly cosmopolitan species,

known from all continents from Arctic (e.g. in

Chukotka) to tropics where it occurs at high and

middle elevations (in Hawaii, Papua New Gui-

nea, etc.). In Russia it is widespread in mountain

areas, avoiding lowland regions where rocky sub-

strates are rare; records from the Middle Europe-

an Russia other than from Ural Mts. (Ignatov &

Ignatova, 2004) are based on misidentifications

or unconfirmed literature records.

Differentiation. In most cases Sciuro-hypnum

plumosum can be identified under the stereomi-

croscope or handlens by its rich yellow-bronze

color with ferruginaceous or copper-red strips, fre-

quent presence of sporophytes with rough seta and

also the characteristic leaves. The last are ± rigid,

‘very strict’ due to being ‘shallowly channeled’

throughout, and never plicate (although plicae

may be seen in microscope slides due to not flat

leaf, especially leaf base). Microscopic charac-

ters include (1) thick walls of laminal cells; (2)

relatively short leaf cells; (3) opaque basal cells;

and (4) costa broad in lower part of leaf and quick-

ly narrowing above.

Worldwide this species is very polymorphic,

but within each region the variability is relatively

small. The species is variable especially in the

width of leaves as well as in their falcateness.

Plants from dryer habitats (especially from

trunks in East Asia, including Russian Far East)

have more narrow leaves and narrower cells and

were described as ‘Brachythecium densirete’ that

however do not require taxonomic recognition

(Ignatov & Koponen, 1996). Superficiall they are

similar to S. populeum.

Northern populations from + permanently wet

rocks have sometimes strongly falcate leaves.

Northern and alpine plants often have broad

leaves abruptly contracted to narrow acumen. In

such phenotypes, small basal cells sometimes are

restricted to leaf corners, not reaching the costa.
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The intergradation between these extremes

does not allow to segregate them in a satisfacto-

ry way, although special study on this variability

was not yet done.

2. Sciuro-hypnum flotowianum (Sendtn.) Ig-

natov & Huttunen, Arctoa 11: 270. 2002 [2003].

– Hypnum flotowianum Sendtn., Denksch. Bay-

er. Bot. Ges. Regensburg 3: 146. 1841 ‘floto-

wianum’.                                                    Fig. 1.

Type: Germany (see Karttunen, 1990).

Cirriphyllum reichenbachianum (Huebener)

Wijk & Margad., Taxon 8: 73. – Hypnum reichen-

bachianum Huebener, Flora 30: 657, 4. 1847.

Cirriphyllum velutinoides (Schimp.) Loeske

& M. Fleisch., Allg. Bot. Z. Syst. 3: 22. 1907. –

Eurhynchium velutinoides Bruch et al., Bryolo-

gia Europaea 5: 228. 1854.

Plants rather small to medium-sized,  in rather dense

or loose tufts, light green, yellowish to brownish with

age, glossy. Stems prostrate, to 5 cm long, rather dense-

ly foliate, irregularly branched, branches terete foliate,

to 6 mm long, but often most branches are sympodial,

with indefinite growth. Axillary hairs 3-celled, to 60 x

10 μm. Stem leaves erect-appressed to erect, densely

to moderately densely imbricate, straight, 1.2-1.9 x 0.35-

0.85 mm, ovate to lanceolate, widest at 1/4–1/7 of leaf

length, more or less fastly contracted to short acumen,

often twisted below apex, not or only slightly narrowed

to insertion, shortly decurrent, concave (broader leaves)

or concave-channeled (narrower leaves), smooth, costa

to 0.75-0.95 of leaf length, 50-75 μm wide at base and

remains quite wide almost throughout, ending in a spine;

margin serrulate to serrate, recurved at places, often at

considerable distance; laminal cells 45-75 x 6-8 μm,

longly rhombic to elongate, thick-walled; basal cells

9 10

Fig. 1. Sciuro-hypnum flotowianum (Sendtn.) Ignatov & Huttunen (from Krasnodar Territory, Khosta, Ignatov

& Ignatova: 1-6,8 – from 5.VIII.2002; and 7, 9-11 – from 1.VIII.2002, MHA): 1 – habit; 2 – upper leaf cells; 3-5 –

leaves from small-leaved shoot; 6-7 – mid-leaf cells; 8, 11 – basal leaf cells; 9-10 – leaves from large-leaved shoot.

Scale bars: 2 mm for 1; 1 mm for 3-5, 9-10; 100 μm for 2, 6-8, 11.

11
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across the base in 2-5 rows shorter, wider in larger

leaves or not wider in narrower leaves, and often with 1

row of more enlarged and pellucid cells still below these

basal cells (probably at join with the stem); these  most

basal cells to 50 x 15  μm. Branch leaves only slightly

differentiated, smaller and narrower. Dioicous, sporo-

phytes are not known in Russia. [Seta cherry red, 8-12

mm, rough. Capsules reddish brown, inclined, ovate to

oblong, slightly curved, 1.4-1.8 mm long; operculum

high conic and moderately longly rostrate, sharp. Spores

14-18  μm].

SPECIMENS EXAMINED: CAUCASUS: In-

gushetia: Lyazhginsky waterfall, 12.VII.2004 Bersano-

va (MHA); Kabardino-Balkaria: Chegem, 1000 m,

5.VIII.2002 Ignatov, Ignatova & Kharzinov (MHA);

Krasnodar Territory: Khosta, 5.VIII.2002 Ignatov &

Ignatova (MHA).

Habitats. On soil, rocks (limestones) and ex-

serted roots in forest; from sea level to 1000 m alt.

Distribution. In Russia this species occurs

only in Caucasus and is known also from Kalin-

ingrad Province (Napreenko, in prep.). In the

former region it is more or less common along

the Black Sea coast, with scattered localities in

more inland mountains. Mainly a European spe-

cies, known from most countries of Central and

South Europe, and also in Armenia, Azerbaijan,

Georgia, Ukraine.

Differentiation. The relationship of S. floto-

wianum with S. populeum was neglected for a long

time by most authors due to placement of the two

taxa in different genera, based largely on the shape

of operculum. It seems that only Limpricht (1896)

noted their similarity, although also placing them

in different genera. The operculum of S. floto-

wianum is more or less rostrate, whereas that of

S. populeum and S. plumosum is usually referred

to as conic or high conic with a short, broad beak.

In fact, some phenotypes of S. plumosum have a

capsule shape only little different from that of S.

flotowianum.

Slender phenotypes of S. flotowianum with

narrow leaves can be confused with S. populeum;

however, the former species has leaves distinctly

concave in their most portion (vs. slightly con-

cave at base only),  leaves broadest at 1/3–1/5 of

leaf length (vs. ca. 1/10), more shortly and abrupt-

ly (vs. longly and gradually) narrowed to leaf apex

and often (vs. never) twisted shortly below apex.

Differences in leaf structure result in different fo-

liage: shoots of  S. flotowianum are more or less

closely imbricate, whereas in S. populeum leaves

are erect and their upper parts extend beyond the

‘closed’ outline formed by closely arranged leaf

bases. Also, S. populeum is often yellowish,

whereas S. flotowianum is pure green (at least in

Russia where it usually grows in rather shaded

places). Dioicous sexual condition, broad costa,

concave leaf, and short cells together evidence a

similarity with Cirriphyllum crassinervium, but

that species differs in a costa ending at 1/2–2/3 of

leaf length.

3. Sciuro-hypnum populeum (Hedw.) Ignatov

& Huttunen, Arctoa 11: 270. 2002 [2003] – Hyp-

num populeum Hedw., Sp. Musc. Frond. 270. 70 f.

1-6. 1801. – Brachythecium populeum (Hedw.)

Bruch et al., Bryol. Eur. 6: 7, pl. 535. 1853.

Type: Sweden, in G (see Hedenäs, 1996).

Illustrations (based on Russian material): Ig-

natov (1998); Ignatov & Ignatova (2004).
Plants small to medium-sized, in rather dense or

loose tufts, green, yellowish green to brownish yellow,

sometimes shiny, especially when young. Stems pros-

trate, to 5 cm, straight to slightly flexuose, rather densely

to rather loosely foliate, more or less regularly branched,

branches to 7 mm, straight to slightly curved, terete

foliate. Axillary hairs 2-3-celled, to 40-70 x 7-11 μm.

Stem leaves erect-appressed to erect, imbricate to some-

what loosely arranged, straight, 1.2-2.0 x 0.4-0.6(-0.8)

mm, lanceolate to ovate-lanceolate, widest at 1/7–1/10

of leaf length, gradually tapered to apex, shortly acumi-

nate, slightly rounded to base, moderately broadly and

longly decurrent,  slightly concave in lower leaf, smooth

or indistinctly plicate, with two submarginal plicae,

costa to 0.8-1.0 of leaf length, 40-60 μm wide at base,

gradually narrowing along its length, geniculate below

acumen; margin serrulate to subentire, plane or recurved

at places (more commonly at base); laminal cells 25-70

x 6-8 μm, rather thick-walled, elongate or sometimes

rhomboidal, ranging from 3:1 to 8:1 in different popula-

tions, smooth; basal cells subquadrate and ovate in 3-5

rows, relatively small, 7-12(-15) μm wide, thick-walled,

forming opaque area across the base, indistinctly de-

limited from above cells. Branch leaves smaller and nar-

rower, costa somewhat serrate dorsally, margin more

strongly serrate. Autoicous; sporophytes frequent. Seta

dark to reddish brown, 8-15 mm, rough, sometimes

slightly so, especially in lower part. Capsule dark to

reddish brown, slightly to moderately inclined, ovate,

slightly curved dorsally, 1.3-1.5 mm long; operculum

high conic and sometimes somewhat beaked. Spores

12-16 μm.
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SPECIMENS EXAMINED: EUROPE: Bashki-

ria: Kulgunino, 550 m 13.IX.1990 Ignatova (MHA);

Chelyabinsk Prov.: Vilyaj, 15.VII.1958 Romakhina

(LE); Karelia: Pudozhsky Distr., Pesochnoe Lake,

9.IX.1976 Volkova (LE); Leningrad Prov.: Shugovitsy

14.V.1985 Ignatov (MHA); Lipezk Prov.: Plyushchan-

ka 14.VIII.1963 Samsel (MHA); Moscow Prov.: Mel-

dino, 18.VII.1996 Ignatov & Ignatova (MHA);

Novgorod Prov.: Uzhin Lake, 10.VIII.1981 Morozo-

va  (MHA); Orel Prov.: Zusha River 11.VI.1988 Makri-

din (MHA); Pskov Prov.: Mikhailovskoye 17.VIII.

2005 Afonina (MHA);  Rostov Prov.: Krasnosulinsky

Distr., Kundryuchja River, 6.V.1993 Babenko (MHA);

Smolensk Prov.: Smolenskoe Poozerie Nat. Park, Dgo

19.VII.2004 Ignatov (MHA); Tver Prov.: Kamenka,

16.VIII.1994 Notov (MW); Vologda Prov.: Kubinskoe

See 4.IX.1891 Zickendrath (MW); Voronezh Prov.:

Gubarevo, 27.VII.1982 Popova (MHA).

CAUCASUS: Adygeya: Caucasian Reserve, Psea-

shko 27.VIII.1939 Palamarchuk (LE); Dagestan: Khiv,

18.V.1988 Bochkin (MHA); Ingushetia: Leimi,

14.VIII.2004 Bersanova (MHA); Kabardino-Balka-

ria: Belaya Reczka, 650 m, 25.VIII.2005 Ignatov et al.

(MHA); Karachaevo-Cherkessia: Teberda Reserve,

Amanauz River 1800 m Ignatov & Ignatova 05-3448

(MHA); Krasnodar Territory: Khodzhokh, 21.VII.1960

Tyuremnov (MW); Severnaya Ossetia: Tsei River 1920

m, L.I. Abramova (MHA);

ASIA: Altai Republic: Teletskoye Lake, Karagai,

440 m, Ignatov #0/446 (MHA); Altaisky Territory:

Zmeinogorsk Distr., Sautkhino, 3.VII.1913 N.I.Kuz-

netsov (LE); Buryatia: Bolshaya Cheremshanaya Riv-

er, 25.VII.1956 Bardunov (IRK); Irkutsk Prov.: Sly-

udyanka, 8.VI.2005 Ignatov & Kazanovsky (MHA);

Kemerovo Prov.: Tisulsk Distr., Kozhukh Creek,

12.IX.1971 Vasiliev (IRK); Khabarovsk Territory:

Bolshekhekhzirsky reserve, Korfovskaya Mt., 9.VIII.

1983 Cherdanrseva & Kutovaya (LE); Khakasia: Kha-

rasip (Karasibo) River, 600 m, 12.VIII.1968 Bardunov

(IRK); Krasnoyarsk Territory:Eniseisk, 1912,

Zhuravlev (LE); Primorsky Territory, Olkhovaya Mt.,

1450 m, Ignatov & al., #06-2578 (MHA); Sakhalin-

skaya Prov.: Sakhalin, Aniva Distr., Susunai 24.IX.

1966 Ardeeva (IRK); Kunashir, Golovnin Volcano, 150

m, Ignatov #06-3190 (MHA).

Habitats. Rocks, especially granite boulders,

but sometimes also limestones, not rare on con-

crete faces, occasionally trunks of deciduous trees.

From sea level to 2600 m (Caucasus), 2400 m

(Altai), 1550 m (Primorsky Territory).

Distribution. Throughout Holarctic except

Arctic and boreal regions with no rocky substrates.

Records from Chukotka and Kamchatka were not

confirmed, so in Siberia this is a rather southern

species. In Europe it is reported from most prov-

inces (but is absent in the xeric South-East near

Caspian Sea and rare in the north); common also

in Caucasus. This species occurs in almost all

European countries; in North America from Alas-

ka and Greenland to ca. 35-40°N in U.S.A.; in

Asia southwards to China (Yunnan, Hunan), Ja-

pan, Turkey.

Differentiation. Sciuro-hypnum populeum can

be recognized by the combination of percurrent

costa with the opaque basal cells. This combina-

tion is characteristic also for the next species,

which has a restricted distribution in the Russian

Far East and differs in smaller, curved or reflexed

leaves. Growing on wet rocks, S. populeum may

have broader leaves, causing a problem of sepa-

ration from S. reflexum; the latter species howev-

er never has all stem leaves strict and erect, as in

S. populeum.

4. Sciuro-hypnum uncinifolium (Broth. &

Paris) Ochyra & Zarnowiec in Cens. Cat. Polish

Mosses 175, 2003. – Brachythecium uncinifoli-

um Broth. & Paris, Rev. Bryol. 31: 64. 1904. –

Cratoneurella uncinifolia (Broth. & Paris) H.

Robinson, Bryologist 65: 142. 1963 [1962].

Type: Japan, Honshu, in H-BR (see Czer-

nyadjeva & Ignatov, 2006).

Illustrations (based on Russian material):

Czernyadjeva & Ignatov, 2006.
Plants small, in dense or loose tufts, green to yel-

low brown. Stems to 4 cm, prostrate, flexuose, terete

foliate, irregularly pinnate branching, branches to 6 mm,

straight to slightly curved, terete foliate, glossy. Axil-

lary hairs 3-4-celled, 60-100 x 7-9 μm. Stem leaves

closely imbricate, with appressed basal parts and wide

spreading to reflexed acumens which sometimes being

secund, 0.8-1.3 x 0.4-0.8 mm, ovate or triangular-ovate,

widest at 1/8–1/10 of leaf length, gradually or abruptly

narrowly acuminate, moderately to distinctly constricted

to base, rather narrowly decurrent, not plicate, margin

serrulate, plane or recurved below the broadest point of

leaf; laminal cells 25-50 x 5-8 μm, elongate, smooth;

basal cells across leaf base subquadrate and shortly ovate

in 7-10 rows, relatively small, 7-12(-15) x  6-10(-15)

μm, thick-walled, forming extensive opaque area; angu-

lar cells somewhat more enlarged, forming indistinct

group or not apparent.  Branch leaves similar to stem

leaves. Autoicous; but sporophytes are rare. Pericha-

etia conspicuous due to widely reflexed inner pericha-

etial leaves. Seta dark brown, 8-11 mm, rough. Capsule

dark to reddish brown, inclined, ovate, slightly curved
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Fig. 2. Sciuro-hypnum brotheri (Paris)

Ignatov & Huttunen (from Kunashir,

Ignatov, #06-1779, MHA): 1 – habit (dry);

2 – upper leaf cells; 3-4 – mid-leaf cells;

5-6 – stem leaves; 7-8 – branch leaves; 9

– basal leaf cells. Scale bars: 2 mm for 1;

1 mm for 5-8; 100 μm for 2-4, 9.
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dorsally, ca 1.5 mm long; operculum conic. Spores 15-

18 μm.

SPECIMENS EXAMINED: ASIA: Kamchat-

skaya Prov.: Elovka Creek, 100 m, 31.VIII.2003 Czer-

nyadjeva (LE, MHA); Esso, 1260 m, 12.VIII.2003

Czernyadjeva  # 93 (LE); Sakhalinskaya Prov.: Sa-

khalin, Vaida, 600 m, Ignatov #06-103 (MHA); Kuril

Islansd, Kunashir, Tyatya, 1250 m, Ignatov #06-1746

(MHA); Ruruy, 20 m, Ignatov #06-1941 (MHA).

Habitats. On rocks, rotten logs, tree bases.

Distribution. In Russia known only from Pa-

cific Islands (Sakhalin, Kurils) and Kamchatka.

Outside Russia in Japan and probably China (judg-

ing from illustrations, specimens not seen) and

Alaska in North America. From sea level to eleva-

tion of elfin forests. Sporophytes only from one

collection (Belaya River in Sakhalin, 50 m alt., Ig-

natov #06-194, 06-200).

Differentiation. Sciuro-hypnum uncinifolium

can be recognized by narrow shoots due to close-

ly appressed leaf bases with rigidly reflexed to

squarrose or secund acumens. This species com-

bines the characters of S. reflexum (leaf shape and

reflexed acumen) and S. populeum (opaque cells

across the leaf base); according to molecular phy-

logenetic analysis (see below), it is more close to

the latter species.

5. Sciuro-hypnum brotheri (Paris) Ignatov &

Huttunen, Arctoa 11: 270. 2002 [2003].  – Brachyth-

ecium brotheri Paris, Index Bryol. (ed. 2) 2: 139.

1904. – Hypnum flexicaule Broth., Hedwigia 38:

240. 1899.                                     Fig. 2

Protologue: Yezo: Prov. Ishikari, Yyozankei

(Tokobuchi n. 221).
Plants medium-sized to robust,  in rather loose tufts,

light green to yellowish or brownish with age, glossy.

Stems prostrate to arching, to 7 cm long, rather densely

terete foliate, remotely and irregularly branched,

branches terete foliate, to 10 mm long. Axillary hairs 3-

4-celled, to 65-90 x 12-15 μm. Stem leaves moderately

densely imbricate, spreading below, often with reflexed

acumens, when wet usually squarrose, 2.3-2.9 x 1.1-

1.45 mm, broadly ovate or ovate-triangular below, wid-

est at 1/7–1/10 of leaf length, gradually or somewhat

abruptly tapered to narrow acumen, rounded to cor-

date base, rather narrowly decurrent, slightly concave

below, smooth or indistinctly plicate, costa to 0.5-0.8

of leaf length, 60-80 μm wide at base, ending smoothly

or in a small indistinct spine; margin serrulate, plane or

recurved just above leaf insertion; laminal cells 70-140

x 6-8 μm; basal cells wider in 5-8 rows across the base, to

15(-20) μm wide, and especially larger just proximal to

decurrency, to 25 μm wide, forming conspicuous pellu-

cid group gradually or quite abruptly delimited from

neighboring cells. Branch leaves smaller and narrower,

margin more strongly serrate. Autoicous, sporophytes

rather frequent. Seta cherry red, 15-25 mm, rough. Cap-

sules reddish brown, inclined to horizontal, ovate to

oblong, slightly curved, ca. 2.0 mm long; operculum

conic. Spores 9-12 μm.

SPECIMENS EXAMINED: ASIA: Sakhalin-

skaya Prov.: Sakhalin, Gornozavodsk, IX.1966, Cher-

dantseva (VLA); Kuril Islands, Kunashir, Tyatya, 200

m, Ignatov #06-1779 (MHA).

Habitats. This species grows on soil on slopes

of ravines, under tall-herb canopy, and along roads

across dense Sasa communities, on rotten logs,

trunk bases (on Picea). It is sporadic in south Kuril

Islands, and more rare in Sakhalin. All records

were from low elevations, 0-200 m alt.

Distribution. Outside Russia S. brotheri is

known in Japan; it was also reported from China,

but this needs to be confirmed.

Differentiation. Sciuro-hypnum brotheri can

be recognized by large plants, dense terete foli-

age, reflexed or wide-spreading leaves, costa end-

ing far below apex, long laminal cells (often >100

μm) and relatively narrow decurrencies, not always

easily separated from stem.

6. Sciuro-hypnum curtum (Lindb.) Ignatov,

comb. nov. – Hypnum curtum Lindb., Musci Scan-

dinavici 35. 1879. – Brachythecium curtum

(Lindb.) Limpr., Laubm. Deutschl., 3: 101. 1896.

Type: Sweden, H-SOL (Piippo, 1983).

Illustrations (based on Russian material): Ig-

natov (1998, as Brachythecium oedipodium); Ig-

natov & Ignatova (2004, as Sciuro-hypnum oedi-

podium).

NB: Ignatov & Milyutina (2007, present vol-

ume) found that the species widely distributed in

Eurasia and called in recent literature Sciuro-hyp-

num (Brachythecium) oedipodium belongs in fact

to S. curtum.
Plants medium-sized to robust, in loose tufts, often

forming extensive covers; deep green, more rarely yel-

lowish or brownish-green, glossy. Stems to 10 cm, pros-

trate or arching, somewhat flexuose, terete foliate, ±reg-

ularly pinnately branched; branches to 10 mm, often

curved or flexuose, indistinctly to often distinctly com-

planate foliate. Axillary hairs 2-4-celled, to 120 x 11

μm. Stem leaves patent, loosely arranged, 1.4-2.4 x 0.8-

1.5 mm, ovate or ovate-triangular, widest at 1/7–1/10

of leaf length, gradually acuminate, rounded to base,
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with decurrencies proximally broad, but fastly tapered

and very narrow along most of their length, slightly

concave, not or indistinctly plicate, margins plane, ser-

rulate to serrate; costa weak, reaching 0.4-0.75 of leaf

length, 40 μm wide at base, ending without spine or in

a small spine; laminal cells linear, 70-140 x 7-11 μm,

rather thin-walled, basal cells broader and shorter in ca.

3 rows, cells just proximal to decurrency and in broad

proximal part of decurrencies larger than juxtacostal

basal cells, to 15-40 x 12-18 μm, forming pellucid group

that can be quite abruptly delimited or otherwise very

gradually transiting to neighboring cells. Branch leaves

smaller, ovate, often asymmetric at base and with mar-

gin recurved at base on one side, acute, narrowly decur-

rent; costa often ending in prominent spine and some-

times with several additional teeth dorsally, but in some

leaves weak, vanished without any spines, margin more

strongly serrulate to coarsely serrate above; basal cells

large across the base. Autoicous; sporophytes frequent.

Seta reddish, 17-32 mm, rough. Capsule reddish brown,

oblong, horizontal to pendent, curved, especially when

young (forming sometimes arch of 180-270°), ca. 2.0

mm long; operculum conic. Spores 13-16 μm.

Specimens examined: see Ignatov & Milyuti-

na (2007).

Habitats. In mesic boreal forests (spruce, pine)

and tall-herb meadows on litter, debris, soil rich

in humus, rotten logs, occasionally mineral soil

and tree bases. In spruce forests (with Oxalis ace-

tosella, ferns, Rhytidiadelphus subpinnatus, Pla-

giomnium affine, etc.) of European Russia, this

species often dominates. Further to the East it is

not so common, but having scattered localities in

south Yakutia, Amurskaya Province and Kam-

chatka, where it grows mostly in tall-herb com-

munities (sometimes mixed with conifer trees),

as well as in fern-dominated spruce forests. Main-

ly lowland plant, reaching 1150 m in South Ural,

2050 m in Altai.

Distribution. In Russia, S. curtum occurs

throughout the boreal zone, essentially corre-

sponding to distribution of Picea, and avoiding

territories with only Larix forests. Additional dis-

cussion on distribution and map are given by Ig-

natov & Milyutina (2007, present volume).

Differentiation. Sciuro-hypnum curtum is very

variable in appearance, becoming very slender and

loosely foliate in deep shade. It can usually be rec-

ognized by: (1) non-plicate, ovate to ovate-triangu-

lar leaves; (2) relatively short costa, often ending at

0.4-0.6 of leaf length; (3) pellucid group just proxi-

mal to decurrency or sometimes extending to most

of leaf base; (4) frequent presence of sporophytes;

and (5) strongly curved capsules. Brachythecium

rutabulum specimens from deeply shaded habitats

may have nearly plane leaves and a habit that su-

perficially resembles S. oedipodium. Brachy-

thecium rutabulum, however, usually is densely

foliate in better developed parts, stem leaves are

more shortly acuminate and in general their basal

part is more ovate and more concave.

Another problem is the distinction of S. cur-

tum from S. oedipodium, which is discussed by

Ignatov and Milyutina (2007, this volume).

7. Sciuro-hypnum oedipodium (Mitt.) Igna-

tov & Huttunen, Arctoa 11: 270. 2002 [2003]. –

Hypnum oedipodium Mitt., J. Proc. Linn. Soc.,

Bot. 8: 32. 1865. – Brachythecium oedipodium

(Mitt.) Jaeg., Ber. Thatigk. St. Gallischen Natur-

wiss. Ges. 1876-77: 330 (Gen. Sp. Musc. 2: 396.

1878.

Type: USA, Idaho; in NY (cf. Piippo, 1983; Ig-

natov & Milyutina, 2007, current volume).

Illustrations (based on Russian material): Ig-

natov & Milyutina (2007, this volume).

NB: Ignatov & Milyutina (2007, present vol-

ume) found that the species widely distributed in

Eurasia and called in recent literature Sciuro-hyp-

num (Brachythecium) oedipodium belongs in fact

to S. curtum, while S. oedipodium is mainly an

american species, with a few localities in Eurasia.
Plants medium-sized to robust, in loose tufts, light

green to pale green and stramineous, glossy. Stems to 7

cm, ascending, arching, often curved distally, terete fo-

liate, irregularly pinnate; branches to 7 mm, often curved,

terete foliate. Axillary hairs 2-4-celled, to 50-100 x 12-

15 μm. Stem leaves erect, imbricate or sometimes erec-

topatent, 1.3-2.3 x 0.7-1.1 mm, ovate, widest at 1/5–1/

9 of leaf length, acuminate, gradually rounded to base,

more or less broadly decurrent;  concave, not or slightly

plicate; margins plane or often recurved below the broad-

est part of leaf, serrulate; costa moderately weak, reach-

ing 0.55-0.75 of leaf length, ending without spine; lam-

inal cells 50-100(-120) x 8-12 μm, 5-12:1; basal cells

near costa broader and shorter in ca. 3 rows, in leaf

corner broader, subquadrate to short rectangular, 15-25

x 12-16 μm, moderately thick-walled, forming exten-

sive alar group of 10-15 x 7-10 cells, extending upward

and forming proximal part of decurrency. Branch leaves

smaller, gradually acuminate, decurrent; costa strong,

ending usually without spine, margin slightly serrulate.

Autoicous; sporophytes frequent. Seta reddish-orange,

15-20 mm, rough but often rather indistinctly so. Cap-

sule reddish-orange, usually rather shortly ovoid, inclined
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to horizontal, not curved or slightly curved dorsally, ca.

1.2-1.5 mm long, operculum conic. Spores 13-16 μm.

Specimens examined: see Ignatov & Milyuti-

na (2007).

Habitats. In Caucasus on soil in pine forest

and in grasslands in upper forest and subalpine

belts, at 2050-2400(-2750) m; in Chukotka in the

hot spring area.

Distribution. In Russia, S. oedipodium is

known from few places in Caucasus, at 2050-2750

m alt. and in one locality in Chukotka. Addition-

al discussion on distribution and map are given

by Ignatov & Milyutina (2007).

Differentiation. Sciuro-hypnum oedipodium

is characterized by the large size of the plant, rel-

atively densely arranged leaves, costa ending in

mid-leaf, numerous subquadrate and not much

enlarged alar cells, rough seta, and short capsule.

 8. Sciuro-hypnum reflexum (Starke) Igna-

tov & Huttunen, Arctoa 11: 270. 2002 [2003]. –

Hypnum reflexum Starke in F. Weber et D. Mohr,

Bot. Taschenb. 306. 1807. – Brachythecium re-

flexum (Starke) Bruch et al., Bryol. Eur.  6: 12.

1853. Protologue: In putridis arbb. truncis “unter

dem Schneeberg” Selig. [Austria].

Brachythecium reflexum var. pacificum

Renauld & Cardot, Botanisches Centralblatt 44:

422. 1890; B. starkei var. pacificum (Renauld &

Cardot) E. Lawton, Moss Fl. Pacific Northwest.

297. 1971; Eurhynchium pacificum (Renauld &

Cardot) Kindb., Eur. N. Amer. Bryin. 1: 101. 1897.

Hypnum jeniseense Lindb. & Arnell,  Kongli-

ga Svenska Vetenskapsakademiens Handlingar

23(10): 133. 1890. – Brachythecium jeniseense

(Lindb. & Arnell) Paris, Index Bryol., 175. 1894.

Lectotype: “326a), !, Hypnum jeniseiense n.sp. c.

fr., Sibiria: Jenisei, Krasnojarsk, 56°n.l., på mult-

nade löf i skogga, 11/6 1876 H. Wilh. Arnell” (H-

SOL 1155001!).

Illustrations (based on Russian material): Ig-

natov (1998); Ignatov & Ignatova (2004).
Plants small to rather robust, in loose to rather dense

tufts, green to dark, yellowish or brownish green, not

glossy or occasionally glossy. Stems 3-6(-15) cm, pros-

trate to arching, terete foliate, irregularly to fairly regu-

larly pinnate branched; branches 5-10 mm, often curved,

terete foliate. Axillary hairs 3-celled, to 120 x 10 μm.

Stem leaves more or less loosely arranged, occasionally

to imbricate, appressed to stem by their bases and with

spreading to reflexed acumen or more rarely reflexing

just from leaf base; 1.0-2.0 x 0.5-1.2 mm, deltoid-ovate

or ovate, broadest at 1/5–1/8 of leaf length; gradually to

abruptly long-acuminate, rounded to base and longly

and broadly decurrent; concave in basal part, not pli-

cate; margin plane or recurved below, serrate to serru-

late throughout or in acumen entire, occasionally sub-

entire througout; costa reaching 0.8-1.0 of leaf length,

40-50 μm wide at base; laminal cells 25-60(-95) x 6-12

μm, towards base wider and forming extensive laxly

areolated area, in leaf corners moderately to distinctly

enlarged (to 20 x 15 μm), forming moderately pellucid

to moderately opaque area. Branch leaves usually close-

ly imbricate, narrowly ovate to lanceolate; margin more

strongly serrate, costa ending in a spine. Autoicous,

sporophytes frequent. Seta 8-13 mm, rough. Capsule

dark red-brown or occasionally rather light brown, in-

clined to horizontal, shortly ovate to occasionally ovate-

cylindric, and if longer then curved, 1.0-1.5 mm long;

operculum conic. Spores 11-21 μm.

SPECIMENS EXAMINED: EUROPE: Archan-

gelsk, Kargopol, 4.VII.2001 Churakova (MHA); Bash-

kortostan Republic: Bretyak, 500 m, 12.IX.1990 Ig-

natova (MHA); Belgorod Prov.: Nature Reserve ‘Les

na Vorskle’ 1.VII.2003 Nemykin (LE); Chelyabinsk

Prov.: Troitsky training forestry station, 14.VII.1989

Bezgodov #34 (MW); Chuvashia: Prisursky Reserve,

V.1999 Moshkovsky (MHA); Kaluga Prov.: Zhukovsky

Distr., Olkhovo 20.IV.1986 Bochkin (MHA); Kareli-

an Republic: Poyakonda, 30.VII.1985 L.I. Abramova

(MW); Komi Republic: Pechero-Ilychsky Reserve,

Smirnova #119 (MW); Kostroma Prov.: Manturovo

Distr., Khalbuzh 20.VIII.1997 Lazareva (MHA); Kur-

sk Prov.: Kazatskaya Steppe, 200 m, 14.VIII.1996 Ig-

natov (MHA); Leningrad Prov.: Shugovitsy 14.V.1985

Ignatov (MHA);  Маri El Republic: Nature Reserve

‘Bolshaya Kokshaga’, 23.VIII.1998 Czenyadjeva (LE);

Moscow Prov.: Solnechnogorsk Distr., Sergeevka

29.V.1986 Ignatov (MHA); Murmansk Prov., Polar-

Alpine Botanical Garden, 31.VII.1998 Ignatov & Ig-

natova (MHA); Nenetsky Autonomous District:

Bolshezemelskaya Tundra, Varandei-Enei-Laya,

23.VII.1931 Sambuk & al. (LE); Nizhnij Novgorod

Prov.: Kerzhensky Reserve, 100 m, 11.IX.1999 Igna-

tov (MHA); Novgorod Prov.: Valdai Distr., 27.VI.1983

Morozova (MHA); Perm Prov.: Vishera State Reserve,

Bolshaya Moiva River, 470 m, 28.VI.1994 Bezgodov

(PPU); Pskov Prov.: Mikhailovskoye 17.VIII.2005

Afonina (LE exs 243 ex MHA); Ryazan Prov.: Rya-

zan 19.VII.1996 Ignatov (MHA); Saratov Prov.:

Zhiguli, 26.VII.1945 Semenova-Tian-Shanskaya (LE);

Sverdlovskaya Prov.: Ivdel Distr., Blagodatsk,

1.VIII.1948 Gorchakovsky (LE); Tatarstan, Volzhsko-

Kamsky Reserve, 50-100 m, 16.VIII. 2003 Ignatov &

Ignatova (MHA); Tula Prov., Krapivna, Seregin #М-

945 (MHA); Udmurtia, Malopurginsky Distr., Gozh-

nya, 6.VII.2000 Puzyrev (MHA); Vladimir Prov.:

.
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Fig. 4. Sciuro-hypnum reflexum ‘var. pacificum’ (1-3 – from Kamchatka, 20.VIII.2004 Czernyadjeva #103,
MHA; 4 – from Novosibirsk Prov., 16.VII.1995 Pisarenko, IRK); 1 – stem leaf; 2 –  habit; 3 – mid-leaf cells; 4 –

basal leaf cells. Scale bars: 2 mm for 2; 1 mm for 1; 100 μm for 3-4.

Vladimir, Seregin #М-137 (MHA); Vologda Prov.:

Sokol Distr., Shorega Creek, 22.IX. 1990 Ignatov

(MHA); Voronezh Prov.: Voronezhsky Reserve,

9.VII.1982 Popova (MHA).

CAUCASUS: Adygeya: Oshten Mt., 1700 m,

20.VII.1935 Vasilieva (LE); Kabardino-Balkaria:

Adyl-Su River, 2650 m, X-1994 I.Pospelov #33 (MW);

Karachaevo-Cherkessia: Teberdinsky Reserve, 2850 m,

Ignatov & Ignatova #05-3228 (MHA); Krasnodar

Territory: Caucasian Reserve, Abago Mt., 1860 m,

6.VII.1960 Artamonov (MW); Caucasian Reserve, As-

sara Peak, 19.VII.1951 Ariskina (LE).

ASIA: Altai Republic: Ayukol, 1450 m, Ignatov

#0/1637 (MHA);  Altaisky Territory, Riddera, 25.VIII.

1947 Polyakov (MHA); Buyatia: Chivyrkuy, 20.VIII.1991

Anenkhonov (MHA); Chita Prov.: Kyrinsky Distr.,

Sokhondo, 1700 m, VI-1990 Arbuzova (MW);

Chukotsky Autonomous District: Anadyr Distr.: Dlin-

naya River 10.VII.1988 Kuzmina (LE); Irkutsk Prov.:

Kunerma River, 10.VII.1983 Bardunov (MHA); Kam-

chatskaya Prov.: Pushchino, 13.IX.1978 Afonina (LE);

Khabarovsk Territory: Upper Bureya River, Med-

vezh’e Lake, 1600 m, 9.VIII.1997 Ignatov (MHA);

Khanty-Mansiisky Autonomous District: Berezo-

vo Distr., Torgovaya River, 500 m, 2.VIII.1948 Ku-

vaev (MW); Surgut, 18.VIII.2000 Czernyadjeva &

Kuzmina (LE); Kommander Islands: Bering Island,

15.V.1929 Kardikova (LE);  Koryakskaya Autono-

mous District: Karaginsky Island 1910 anonymous

(LE); Krasnoyarsk Territory: Turukhansk Distr., Ba-

khta, 22.VIII.1992 Shcherbina (MW); Magadan Prov.:

Ola Distr., Luzhina Bay, 6.IX.1977 Blagodatskikh (LE);

Primorsky Territory: Sikhote-Alin Mountains,

Olkhovaya Peak, 1600 m, 2.X.2006 Ignatov et al.,

(MHA); Sakhalinskaya Prov.: 12 km NW from

Makarov 18.IX.1956 Bukhtieva (LE); Kuril Islands,

Kunashir, Ruruy 800 m, 29.VIII. 2006 Ignatov (MHA);

Taimyrsky Autonomous District: Putorana, Kapchuk

Lake, VII.1979 Norin (LE);Tomsk Prov.: Tomsk Dis-

tr., Dubrovino 24.V.1913 Kuznetsoff #2133 (LE); Yaku-

tia: Patomskoe Nagorie (140 km upstream frem Pilka

River), 23.VII.1999 Ivanova (MHA); Neryungri Dis-

tr., 1540 m, 21.VIII.1989 Volotovsky & Stepanova

(MHA); Yamalo-Nenetsky Auonomous District: Ya-

mal, 6.VIII.2000 Smirnova (MW).

Habitats and Distribution. The species grows

on fresh fallen logs, stumps, and tree bases of

Fig. 3. (page 74)  Sciuro-hypnum reflexum  ‘var. pacificum’  (1, 3, 8, 10, 12, 16 – from the lectotype of Hypnum

jeniseense Lindb. & Arnell, Krasnojarsk, H-SOL; 2, 4-7, 9, 11, 13-15 – Novosibirsk Prov., 16.VII.1995 Pisarenko,

IRK). 1, 9-11 – habit; 2-4 – branch leaves; 5-8 – stem leaves; 12-14 – mid-leaf cells; 15 – upper leaf cells; 16 – basal leaf

cells. Scale bars: 1 cm for 1; 2 mm for 9-11; 1 mm for 2-8; 100 μm for 12-16.
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1 mm

Fig. 5. Sciuro-hypnum altaicum (Ignatov)

Ignatov (from Malaya Belaya, Ignatov &

Ignatov 18.VIII.2004 (MHA). 1 – habit; 2-4 –

branch leaves; 5-7 – stem leaves; 8 – upper leaf

cells; 9-10 – mid-leaf cells; 11 – basal leaf cells.

Scale bars: 2 mm for 1; 1 mm for 2-7; 100 μm

for 8-11.
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leafy, more rarely coniferous trees, and also on

rocks and on soil in forests and under tall-herb

vegetation. Up to 2850 m (Caucasus), 1900 m (Al-

tai), 1600 m (Sikhote-Alin).

Sciuro-hypnum reflexum is a very common

species in many regions of Russia, being absent

however in most territory of Yakutia, where it is

known only in most southern and western parts

of this region. It is apparently absent also in more

continental parts of Chukotka and Magadan Pro-

vince, neighboring to Yakutia. Also S. reflexum is

absent in xeric regions of Lower Volga River and

lowlands of Cis-Caucasus, and, from the other side,

in high Arctic islands.

The habitat preference of S. reflexum is some-

what shifting from Europe to Asia. In Central Eu-

ropean Russia this is a species characteristic to

hardwood trunk bases, and in this region it is more
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common in hemiboreal and north temperate types

of forest, than in boreal ones. In Kola Peninsula

and Ural, in wet cold mountain climate, S. reflex-

um is exceedingly common and grows ‘every-

where’ in Betula and Picea forests, on tree bases,

fallen logs, rocks and also litter.

In eastern part of Russia, S. reflexum occurs at

lower elevations mainly in oceanic climate in Kuril

Islands and Kamchatka, whereas in Khabarovsk

and Primorsky Territories it occurs at higher eleva-

tions, 1000-1600 m, rather avoiding hardwood-co-

nifer and hardwood forests at lower elevations. This

is quite a contrast with European Russia and west-

ern part of Siberia (and Eastern North America),

where bases of broad-leaved trunks are the most

common substrate for this species.

This inconsistency in ecology may indicate the

presence of cryptic species; however, our attempts

to delimit any group within the S. reflexum s.l.

were not successful.

Variation. The most common phenotype of

the species, occurring throughout Northern Hemi-

sphere and most common in Europe, is that of

relatively small plants with curved branches hav-

ing rather julaceous foliage and short laminal cells.

There are two more or less contrasting phe-

notypes that correspond with ‘Brachythecium re-

flexum var. pacificum’ (Fig. 4) and ‘Brachytheci-

um jeniseense’ (Figs. 3-4), and for ease of discus-

sion called ‘var. pacificum’  and ‘jeniseense’, where-

as the most common phenotype called ‘typical S.

reflexum’.

‘Var. pacificum’ is more common in the west-

ern North America and north of Russian Far East.

It includes plants with long stems that are regu-

larly but distantly branched. The leaves have a

very long acumen and laminal cells 50-80(-95) μm

long. Some collections look very different from

the ‘typical S. reflexum’. However, our attempts

to sort out ‘var. pacificum’ from ‘typical S.

reflexum’was not successful due to too gradual

transition between them. According to labels, ‘var.

pacificum’  grows usually on soil in meadows, in

the environment with the stable humidity during

the plant development. Plants from other regions

in similar habitats also often have longer laminal

cells comparatively with plants from trunks, rocks

and fresh logs (i.e. developed in the situation of

fluctuating humidity).

In analysis of nuclear ITS we found  three

specimens with one peculiar substitution in ITS2,

and all three belong to ‘var. pacificum’. However

some other collections of ‘var. pacificum’ do not

belong to this haplotype (Figs 6, 7). Therefore at

moment we hesitate to segregate ‘var. pacificum’

even at the status of variety due to absence of

clear morphological delimitation.

A second phenotype strikingly different from

‘typical S. reflexum’ is that of ‘jeniseense’. This is a

large plant of the size of Sciuro-hypnum curtum,

with large stem leaves, but usually contrastingly

smaller branch leaves. Stem leaves are not appressed

by their bases, often spreading at wide angle from

their bases and then gradually reflexed; they are

rather soft and twisted when dry; branch leaves

are appressed to erect. Basal areolation of stem

leaves is very lax, cells very variable, often rather

narrow, cf. 10:1; branch leaves are usually narrowly

acute, and their laminal cells are usually rather

short, ca. 4:1. When the whole specimen is com-

posed of shoots with enlarged leaves it looks totally

different from the ‘typical S. reflexum’. However dur-

ing our study we saw in some collections of rather

‘typical S. reflexum’ individual shoots with much

larger leaves reflexing from their base, and also in

collection of mostly ‘jeniseense’ certain sympodial

shoots approaching to ‘typical S. reflexum’ (leaves

smaller, with appressed bases).

Lindberg & Arnell (1890) indicated close affin-

ity of Hypnum jeniseense to S. reflexum, but noted

that the former differs from the latter in larger plant

size, more lax leaf areolation and longer cells, more

weakly serrulate leaf margin, and more weakly

roughened seta; however these characters are

variable and can not be diagnostic for a separate

species. Dioicous sexual condition of Hypnum je-

niseense, mentioned in its protologue, was incor-

rectly identified, as well as costa that was de-

scribed as ending in mid leaf. Sometimes costa is

not reaching leaf apex, but in most leaves it is

disappearing in narrow part of acumen, although

very weak above and difficult so see as acumen is

usually turned and folded in slides.

It seems that the development of phenotype

of  ‘jeniseense’ is also dependent on more wet

condition of growth and at least sometimes is rais-

ing after a shoot damage. A certain analogy with

the vegetative shoots in Salix bearing sometimes

drastically enlarged leaves would probably be

appropriate. Therefore a taxonomic segregation
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of these plants is not necessary. As we think that

Hypnum (Brachythecium) jeniseense (Fig. 3) is

an example of this phenotype, so this name is here

reduced to synonymy with S. reflexum. Ignatov,

Afonina, Ignatova  et al. (2006) incorrectly synon-

ymized Hypnum jeniseense with S. starkei. Plants

that more or less agree with ‘jeniseense’ are espe-

cially common in Kamchatka, Kuril Islands and

wet regions in South Siberian mountains. In Cau-

casus and Urals, there are plants with the densely

arranged and rather rigid, large, broadly ovate stem

leaves with narrow laminal cells, while branch

leaves are rather similar to ‘typical reflexum’, in-

cluding short laminal cells. ITS sequence data in-

dicate their position among S. reflexum (see Figs.

6-7, under ‘cf.  jeniseense’).

9. Sciuro-hypnum altaicum (Ignatov) Ignatov,

Arctoa 15: 73. 2006 [2007]. – Eurhynchium altai-

cum Ignatov, Arctoa 7: 141. 37-38. 1998. – Kind-

bergia altaica (Ignatov) Ignatov & Huttunen,

Arctoa 11: 262. 2002 [2003].                    Fig. 5.

Type: Russia, Altai, in H-BR (cf. Ignatov, 1998).

Illustrations (based on Russian material): Ig-

natov (1998), as Eurhynchium altaicum and also

as Brachythecium reflexum from Kaitanak.
Plants medium-sized, in loose tufts or growing by

solitary plants, dark or yellowish or brownish green,

not glossy. Stems prostrate, to 8 cm long, loosely foli-

ate, remotely and irregularly branched, branches to 14

mm long, terete foliate. Axillary hairs 2-4-celled, to 40-

100 x 9-12 μm. Stem leaves rigid, spreading to squar-

rose, 1.3-1.9 x 0.6-1.1 mm, broadly ovate-triangular,

widest at 1/6–1/10 of leaf length, acuminate, broadly

rounded to cordate at base; longly and moderately nar-

rowly decurrent; not concave, not plicate; costa reach-

ing >0.9 of leaf length, 70-100 μm wide at base, ending

smoothly or occasionally in a spine; margin recurved

below, serrulate throughout; laminal cells 20-60 x 4-10

μm, very uneven, rather thick-walled; towards base cells

wider and shorter in several rows; in leaf corner wider,

forming more or less distinctly delimited alar group.

Branch leaves smaller and narrower, more gradually

acute, with costa ending in strong spine or several spines

or occasionaly without spine. Autoicous; sporophytes

frequent. Seta rough, 10-15 mm. Capsule inclined to

horizontal, ovate, 1.0-1.4 mm long; operculum conic.

Spores 18-20 μm.

SPECIMENS EXAMINED: ASIA: Altaisky Ter-

ritory: Zmeinogorsk Distr., Malaya Belaya River,

16.VI.1910 Keller (H-BR 3027); same, 17.VIII.2004

M.S. & M.M.Ignatov (MHA); Altai Republic: Tarota

Range, 1250 m, 14.VIII.1944 N.Lebedeva (MW);

Kaitanak River, 1500 m, 10.VII.1966 A.G.Krylov &

Reczan (LE, MHA); Kemerovo Prov.: Kiya River, 400

m, 6.IX.1971 A.Vasiliev (IRK, MHA).

Habitats and Distribution. This species has

been described originally by a single plant found

among collections of Keller from 1910 identified

by Brotherus as Oxyrrhynchium praelongum [Eu-

rhynchium praelongum, Kindbergia praelonga].

In 2004 M.S.Ignatov & M.M. Ignatov under-

took an expedition to the locus slassicus and found

this species, although only in small quantity. The

species grows here in a restricted area where a

slightly elevated mountains (ca. 510 m elev. in val-

leys) are covered by quite soft deposits, and small

streams have quite deep beds, surrounded by

wall-like banks. All the collections were made from

these banks, on humus-rich soils. However, addi-

tional collections allow to understand the varia-

tion of the species and link to it some unusual

specimens placed in S. reflexum with question-

mark. The latter are more branched than plants

from type locality, and have more strongly reflexed

both stem and branch leaves; costa, as has been

revealed, is usually percurrent although when en-

ging below is ending in a spine. All the collections

are from the especielly humid areas of the West-

faced macroslope of Altai and Kuznetsky Alatau,

at 400-1500 m elevation, on soil in Abies+Pinus

sibirica or Betula+Picea forests.

Differentiation. The sequence of ITS of S.

altaicum was found to be totally identical with

some populations of  S. reflexum. This raises the

value of similarity between them in at least: (1)

short cells; (2) subpercurrent costa; (3) broad de-

currency; and (4) short capsule. However, S. al-

taicum is: (1) usually larger than S. reflexum; (2)

has peculiar rigid and strongly spreading both

stem and branch leaves; and (3) the costa of the

branch leaves ends in a spine or several spines.

The distinction from Kindbergia praelonga (with

which the species was originally compared) in-

cludes: (1) free or loose-pinnate branching with

no clear differentiation between stem and branch

leaves; (2) very rigidly squarrose leaves; (3) very

narrow leaf decurrencies; (4) autoicous sexual

condition; and (5) short pseudoparaphyllia.

Widely spreading leaves are characteristic for

the S. reflexum ‘jeniseense’ that differs from S.

altaicum in (1) not so strongly reflexed stem

leaves; (2) erect (vs. reflexed) leaves of well-de-
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veloped branches; (3) leaves not so strongly con-

traced to base; (4) wider area of lax areolation in

the leaf base, and (5) often elongate stem leaves.

10. Sciuro-hypnum glaciale (Bruch et al.) Ig-

natov & Huttunen, Arctoa 11: 270. 2002 [2003].

– Brachythecium glaciale Bruch et al., Bryol. Eur.

6: 15. 542. 1853. Protologue: In depressis nivosis

inter Alpes Fauthorn et Wildgerst Helvetiae alti-

tudine 8000' W.P.Schimper anno 1842 detexit, seri-

us cl. Blytt e Norvegiae Alpe Gustafjeld dedit et cl.

Fr. Arnold e bavarica Alpe Karwendel misit.

Sciuro-hypnum glaciale var. dovrense (Limpr.)

Ochyra & Zarnowiec in Cens. Cat. Polish Mosses

174, 2003. – Brachythecium glaciale var. dovrense

Limpr., Laubm. Deutschl. 3: 112. 1896. – Brachyteci-

um reflexum var. dovrense (Limpr.) Loeske, Stud.

Morph. Syst. Laubm. 182. 1910. – Brachythecium

dovrense (Limpr.) Amann, Fl. Mouss. Suisse 2: 308.

1919.

Illustrations (based on Russian material): Ig-

natov (1998).
Plants medium-sized, in loose tufts, green to yel-

lowish- or greyish green, not glossy or rarely glossy.

Stems to 6 cm, prostrate or arching, terete foliate,

irregularly branched, branches to 8 mm, terete foliate;

sympodial branching frequent, sometimes plants al-

most without pinnate branching. Axillary hairs 2-3-

celled, to 50 x 10 μm. Stem leaves imbricate, appressed

to erect, 1.0-2.0 x 0.6-1.0 mm, ovate to ovate-triangu-

lar, widest at 1/3–1/7 of leaf length; abruptly shortly

acuminate or gradually broadly acute towards apex,

gradually rounded to base, decurrent (but decurrencies

usually remains on stem after leaf detaching), strongly

concave, not or indistinctly plicate; costa reaching 0.4-

0.95 of leaf length (variabe between populations, while

not so variable within one population), 50-55 μm wide

at base; margin plane above, recurved below, serrulate

almost throughout; laminal cells 30-70(-100) x 6-10

μm; at base wider in 4-7 rows, in leaf corners sub-

quadrate cells (12-14 μm wide) forming  ±conspicu-

ous square group ‘not especially pellucid, not espe-

cially opaque’. Branch leaves narrower; ovate-lan-

ceolate to lanceolate, more strongly serrate, costa

not ending in spine. Autoicous, but sporophytes in-

frequent. Seta orange brown, 10-17 mm, rough. Cap-

sule orange brown, inclined to horizontal, ovate,

curved dorsally, to 1.8 mm long, operculum high con-

ic. Spores 12-16 μm.

SPECIMENS EXAMINED: EUROPE: Mur-

mank Prov.: Khibiny Mts., Vudjavrchorr, 13.VIII. 1991

Likhalev (KPABG); same, 4.VIII.1969 Schljakov

(Bryophyta murmanica exs. 26, KPABG, dupl.

MHA). Nenetsky Autonomous District: Kolguev

Island, 1902 Pohle (LE). CAUCASUS: Kabardino-

Balkaria: Adyl-Su, 2900 m, X-1994 I.Pospelov #44

(MW); Karachaevo-Cherkessia: Teberda Reserve:

2900 m, 8.VIII. 1986 Ignatova (MHA); same, 2900

m, 14.IX.2005 Ignatov & Ignatova (MHA: Mosses

of Russia #189).

ASIA: Altai Republic: Katunskij Range 1900 m,

1.VIII.1915 Grano (H-BR); Terekntinskij Range 2000

m, 31.VII.1909 Keller (H); Bayas Lake 2050 m, Ig-

natov #0/449 (MHA); Chukotsky Autonomous

District: Chaplinskie Hot Spring, 13.VII.1969 Afoni-

na (MHA); Kamchatskaya Prov.: Ushkovsky Volca-

no, 1050 m, 55°58’N, 160°15’E, 20.VIII.2004 Czerny-

adjeva (MHA).Yamalo-Nenetsky Autonomous

District: Sob River, VII-1988 Czernyadjeva (LE).

Habitats. On soil, often close to streams,

brooks or melting late snow beds, and rocks; most-

ly in alpine and subalpine belts. In Caucasus at

2700-2900 m.

Distribution. Arcto-alpine species, known in

Russia in Arctic, mountains of Kola Peinisula,

North Urals, Caucasus, South Siberia, and Kam-

chatka. Despite of its broad range, the species is

very rare in Asia (and in North America), some-

what less rare in Europe, especially in Scandina-

via. Closely related (or identical?) species occur

in southern South America and subantarctic is-

lands, their comparison with Northern Hemisphe-

ran material is needed.

Differentiation. Sciuro-hypnum glaciale is

characterized by the medium-sized plant, weak

branching, julaceous foliage, and broadly ovate

concave leaves with the relatively short acumen

and without conspicuous decurrencies. The lam-

inal cells are more thick-walled compared to those

of S. reflexum. In Caucasus sometimes separation

of S. glaciale and S. oedipodium is problematic;

the short cells in the latter are essential in this

case in addition to different habits: S. oedipodi-

um grows in mesic condition within forest belt

whereas S. glaciale in more or less wet places in

alpine belt.

Variation. The costa is variable in S. glaciale

s.l., ranging from ending in mid-leaf to percurrent,

the latter described by Limpricht as Brachytheci-

um glaciale var. dovrense (‘ dovrense’). Nyholm

(1965) also accepted Brachythecium dovrense as a

variety of B. glaciale, Loeske (1910) – as a variety

of B. reflexum, Amman (1918) and Schljakov (1952)
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– as a separate species.

According to Limpricht (1896) and Nyholm

(1965), ‘var. dovrense’ is a small plant (Nyholm

suggested also its possible origin through the hy-

bridization of S. glaciale and S. reflexum), whereas

in Russia the subpercurrent costa is more charac-

teristic of large plants.

The intraspecific variation of S. glaciale in

Russia is difficult to study, as it is known from

most of regions only by a few collections, each

being relatively uniform, but somewhat different

from another ones. Some populations from Cau-

casus and Kola Peninsula have both plants with

short and long costa. This situation precludes

segreation of ‘var. dovrense’ as a separate taxon

until additional characters will be found.

11. Sciuro-hypnum latifolium (Kindb.) Igna-

tov & Huttunen, Arctoa 11: 270. 2002 [2003]. –

Brachythecium latifolium Kindb., Forh. Vidensk.-

Selsk. Christiania 1888(6): 8. 1888.

Lectotype: NW Russia, Kola Peninsula, in H-

SOL (Draper & Hedenäs, in perss).

Illustrations (based on Russian material): Ig-

natov (1998); Ignatov & Ignatova (2004).
Plants medium-sized, in loose tufts, light green to

yellowish-green and often to whitish. Stems to 6(-12) cm,

prostrate to ascending, terete foliate, irregularly to rath-

er regularly pinnate branching, branches to 8(-15) mm,

straight to curved near their ends, terete foliate. Axillary

hairs 2-3-celled, to 60 x 9 μm. Stem leaves imbricate,

erect-appressed or occasionally erect-spreading, 1.4-2.2

x 0.7-1.3 mm, ovate-triangular, widest at 1/5–1/8 of leaf

length, gradually tapered towads apex or broadly round-

ed, abruptly shortly and narrowly acuminate, sometimes

with strongly serrate ‘shoulders’ at base of acumen; rounded

to base and decurrent in broad pellucid alars; slightly to

moderately concave, not or slightly plicate; margin mostly

plane, entire or minutely serrulate in acumen and espe-

cially in place of abrupt tapering of leaf below acumen;

costa to 0.4-0.7 of leaf length, 30-45 μm wide at base,

ending without spine; laminal cells elongate, 30-75(-100)

x 6-10 μm, moderately thick-walled, smooth; basal cells

near costa short or long rectangular in 2-3 rows, slightly

broader than laminal cells, to 12 μm wide, cells in leaf

corners to 30-50 x 15-20 μm, pellucid, abruptly delimited,

forming conspicuous alar group reaching 1/2–2/3 distance

to costa. Branch leaves similar, but smaller and narrower,

almost entire, costa ending without spine. Dioicous, sporo-

phytes unknown [Seta reddish orange, 20-25 mm, rough.

Capsule orange brown, inclined to horizontal or slightly

pendent, ovate, curved dorsally, to 1.8 mm long, opercu-

lum high conic. Spores 13-16 μm].

SPECIMENS EXAMINED: EUROPE: Murman-

sk Prov.: Ponoi, 2.VIII.1972 Schljakov #487 (LE);

Nenetsky Autonomous District: Kolguev Island, 1902

Pohle (LE).

ASIA: Altai Republic: Kobiguayuk Creek, 2550

m, Ignatov #0/400 (MHA); Chukotsky Autonomous

District: Gilmimliveem, 18.VII.1977 Afonina (LE);

Kamchatskaya Prov.: Klyucheskaya group of volca-

noes, 19.VIII.2005 Czernyadjeva #40 (LE); Kha-

barovsk Territory: Ayan 25.VIII.1989 Cherdantseva

(MHA); Khanty-Mansijsky Autonomous District:

Ural, Khulga Creek, basin of Severnaya Sosva

21.VIII.1926 Gorodkov (LE); Magadan Prov.: Ola

Distr., 7.IX.1977 Blagodatskikh (LE); Yamalo-

Nenetsky Autonomous District: Tazovsky Peinin-

sula, 14.VIII. 1986 Rebristaya (LE);  Polar Urals, Sob

River, 30.VII.1924 Gorodkov (LE).

Habitats. Soil, rocks, and among other moss-

es in various mires in arctic, alpine or northern

boreal environnments.

Distribution. This species has a scattered arc-

to-alpine distribution in more northern parts of

Holarctic. It is rare in mountains of Central Eu-

rope, moderately rare in Scandinavia and Kola

Peninsula and NE European Russia; in mountains

of South Siberia it is known by single collections,

but in Kamchatka and some neighboring areas of

the Russian Far East this species is common. Simi-

larly it is not very rare in Pacific North America,

where it is spreading in high mountains south-

ward up to Colorado and New Mexico. Also S.

latifolium occurs in Greenland and Iceland.

Differentiation. Sciuro-hypnum latifolium has

alar cells that are ± abruptly differentiated, as in B.

rivulare, and the original description compares it

to this species. However S. latifolium differs from

B. rivulare in its smaller plants, entire leaves, and

shortly, but abruptly acuminate leaves. Superfi-

cially, S. latifolium is somewhat similar to S. gla-

ciale (especially ‘var. gelidum’ cf. Nyholm, 1965)

sharing the characters of concave and appressed

leaves. However, the latter species has small alar

cells and wider laminal cells.

The narrow laminal cells is a character that is

common for S. latifolium and S. starkei. These

two species are quite distinct morphologically, but

have surprisingly identical ITS sequences.

Variation. Usually S. latifolium is easy to rec-

ognize by quite pale color of plants, acute upper

leaves, more broad leaves in older parts of stem,
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and often having a peculiar small and very narrow

acumen that is usually somewhat reflexed. Leaves

are often appressed,  but when growing among

tall herbs (in wet meadows), stem turns to much

elongate and leaves erectopatent.

This species has been described as dioicous

and all the subsequent authors confirmed this.

Most of its collections are sterile or bearing only

female inflorescences. However, an autoicous

specimen was found: Yamalo-Nenetsky Autono-

mous District, 66°N–74°E, Medvezhie, Khaeya-

kha Creek, 20.VII.1989 Khusainov (MHA). In all

other characters this specimen does not differ from

S. latifolium. We can add nothing at the moment

to discussion of this strange case, except that re-

lated species, e.g. S. glaciale and S. ornellanum,

are autoicous but produce sporophytes rather rare-

ly, at least in Russia, probably because of under-

expression of male sex.  Thus it is difficult to deny

that at least some populations of S. latifolium are

autoicous but with under-represented male gender.

12. Sciuro-hypnum ornellanum (Molendo)

Ignatov & Huttunen, Arctoa 11: 270. 2002 [2003].

– Hypnum ornellanum Mol., Ber. Naturhist. Vere-

ins Augsburg 18: 185. 1865. – Brachythecium or-

nellanum (Mol.) Vent. et Bott., Atti Soc. Critt.

Ital. 3(3):161. 1884. – Scleropodium ornellanum

(Mol.) Lor., Bryol. Notizb. 69. 1865. – Cirriphyl-

lum ornellanum (Mol.) Loeske, Stud. Morph. Syst.

Laubm. 180. 1910. – Hypnum apiculigerum Lindb.

et H. Arnell, Kongl. Svenska Vetensk. Acad. Han-

dl. 23(10): 132. 1890. – Cirriphyllum apiculigerum

(Lindb. et H. Arnell) Broth., Nat. Pflanzenfam.  1(3):

1154. 1909.

Type: Italian Alps (see Ignatov, 1998).

Illustrations (based on Russian material): Ig-

natov (1998).
Plants medium-sized, in loose tufts, green to light

green, moderately glossy. Stems to 8 cm, prostrate to

ascending, terete foliate, irregularly to rather regularly

pinnate branching, branches to 10 mm, straight to curved,

terete foliate. Axillary hairs 3-celled, to 90 x 9 μm. Stem

leaves imbricate, 1.0-1.4 x 0.7-1.1 mm, broadly ovate,

widest at 1/5–1/7 of leaf length, broadly acute and often

shortly apiculate, rounded to base and broadly decur-

rent, strongly concave, not or slightly plicate, margin

plane or recurved below, serrulate to subentire; costa to

0.2-0.7 of leaf length, ca. 40 μm at base, broad below

but fastly narrowing above, ending without spine; lam-

inal cells elongate, 25-90 x 5-8  μm, rather thick-walled;

basal cells indistincly broader and shorter in few rows,

cells proximal to decurrency subquadrate to short-rect-

angular, relatively thin-walled, 20-35 x 15-25 μm, form-

ing conspicuous pellucid alar group rather distinctly

delimited from neighboring cells and reaching 1/2–2/3

of distance to costa. Branch leaves similar, but smaller,

imbricate, serrualte, costa ending without spine. Auto-

icous; sporophytes infrequent. Seta reddish brown, 15-

20 mm, rough. Capsule reddish to dark brown, ovate-

cylindric, curved, to 1.8 mm long, operculum conic.

Spores 16-20 μm.

SPECIMENS EXAMINED: EUROPE: Bashko-

rtostan Republic: Yamantau Mt., 300 m, 11.VII.1997

Solometch (LE);  Komi Republic: North Ural, Pecho-

ra River downstream Shezhi Creek mouth, 200 m, Bez-

godov & Kucherov #4563 (PPU); Murmansk Prov.:

Lavna-Tundra, Likhachev #20-1-97 (KPABG); Nenet-

sky Autonomous District: Malaya Labygei-Yaga

(tributary of Lhorei-Yaga, 8.VIII.1937 Schljakov (LE);

Perm Prov.: Olkhovochnyy Range, 880 m, Bezgodov

#4144 (PPU); CAUCASUS: Karachaevo-Cherkessia:

Upper course of Bolshoi Zelenchuk, 2000 m, 12.VIII.

1947 Blumental  (LE);

ASIA: Altai Republic: Kairu-Bazhi Peak, 2050 m

Ignatov #13/107a; 13/114a; 13/115a (MHA); Altai

Territory: Sinyukha Mt. 31.VII.1947 Polyakov (LE);

Chukotsky Autonomous District: Penkigney Bay

18.VII.1984 Sekretareva (LE); Kamchatskaya Prov.:

Pravyy Kikhchik, 240 m, 24.VII.2004 Czernyadjeva

#17 (LE); Kemerovo Prov.: Kuznetskiy Alatau,

Chemodan Mt., 971 m, Pisarenko op00074 (NSK);

Khakasia: Shirinsky Distr., Erovoe, 5.VIII.1961 Ka-

menskaya (IRK); Khanty-Mansiisky Autonomou Dis-

trict: Lyapin River, 16.VI.1949 Kildyushevsky #58

(LE); Khakasia Republic: Vorob’ev #7175 (LE);

Krasnoyarsk Territory: Turukhansk Distr., Kaetae-

ollo Lake, 18.VIII.1992 Shcherbina (MW); Taimyr-

sky Autonomous District: Byrranga Mts., Bolshaya

Bootankagi River, 28.VII.1990 Pospelova (MW); Igar-

ka, 9.VIII.1949 Tyrtikov (MHA); Yamalo-Nenetsky

Autonomous District: 25 km N of Polyarny (67°12’N,

65°40’E), 16.VII.2005 Sekretareva (LE); Polar Ural,

Sob River, VII.1988 Czernyadjeva (LE).

Habitats. It grows commonly in tall-herb

vegetation or in dwarf Betula and Salix communi-

ties with rich composition of herbs that indicates

a relatively high snow accumulation in winter. In

mountains it is most characteristic to subalpine

belt, with maximal snow cover in winter. The spe-

cies is commonly associated with Rhytidiadelphus

squarrosus, Cirriphyllum piliferum, Brachytheci-

um erythrorrhizon ssp. asiaticum, etc. In moun-

tains at 2300-2850 m (Caucasus), 1000-2050 m (Al-

tai), 200-880 m (North Urals).
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Distribution. In Russia S. ornellanum occurs

in the north of European Russia, Ural Mountains,

and throughout Asian Russia, mostly in moun-

tains, but with sporadic localities in lowlands as

well. Outside Russia it is known from mountains

of Central Europe (Italy, France, reported from

the former Jugoslavia); Georgia, Kazakhstan,

Kyrgyzstan, Alaska; in the latter found only re-

cently by Afonina & Breen (in prep.).

Differentiation. This species can be recog-

nized by its (1) julaceous foliage of stem and

branches; (2) broadly ovate, shortly acute to api-

culate leaves; (3) rather abruptly differentiated alar

group.

13. Sciuro-hypnum starkei (Brid.) Ignatov

& Huttunen, Arctoa 11: 270. 2002 [2003]. – Hyp-

num starkei Brid., Muscol. Recent. 2(2): 107.

1801. ‘starckii’ – Brachythecium starkei (Brid.)

Bruch et al., Bryol. Eur. 6: 14. 1853.

Type: SW Poland (Silesia), in H (cf. Piippo,

1983).

Illustrations (based on Russian material): Ig-

natov (1998); Ignatov & Ignatova (2004); Ignatov

& Milyutina (2007, present volume).
Plants medium-sized, in loose tufts, usually light

green, glossy. Stems to 4 cm, prostrate to ascending and

almost erect, flexuose, curved near apex, terete foliate,

usually fairly regularly pinnately branched; branches

to 7 mm, slightly curved or flexuose, terete foliate, of-

ten somewhat complanate. Axillary hairs 2-3-celled, 60-

80 x 7-9 μm. Stem leaves from erect-spreading to spread-

ing at wide angle, more or less spaced, straight or acu-

men slightly falcate or reflexed, 1.0-1.6 x 0.6-0.8 mm,

ovate-triangular, widest at 1/7–1/10 of leaf length, grad-

ually tapered to apex or shortly acuminate, more or less

abruptly rounded to base, longly and narrowly decur-

rent; not or indistincly concave, not plicate; margin ser-

rulate, plane or recurved below; costa in most leaves

percurrent or vanishing within narrow acumen or rarely

below acumen (at 0.7-0.8 of leaf length), 25-30 μm

wide at base, ending in spine and sometimes dorsally

toothed; laminal cells 35-75 x 4-6(-7) μm, elongate to

linear, somewhat flexuose, moderately thick-walled,

often distinctly prorate in upper leaf; basal cells near

costa shorter and slightly broader than laminal cells in

ca. 2-3 rows, ca. 10 μm wide, with thick and porose cell

walls; cells proximal to decurrency much enlarged, up

to 25 x 17 μm, forming conspicuous and usually well-

delimited pellucid group not reaching leaf margin. Branch

leaves smaller, ovate-lanceolate to lanceolate, often sym-

metric, rarely asymmetric at base, acuminate, narrowly

decurrent; costa in better developed leaves percurrent

and thus ending usually without spine; when costa is

shorter, then it is ending in a spine and dorsally with

several teeth; margin more strongly serrulate to coarse-

ly serrate, upper laminal cells prorate, basal cells en-

larged across the base. Autoicous; sporophytes frequent.

Seta reddish brown, 12-16 mm, rough. Capsule reddish

brown, oblong, horizontal to pendent, curved, espe-

cially when young, 1.3-1.5(-2.0) mm long, operculum

conic. Spores 12-15 μm.

Specimens examined: see Ignatov & Milyuti-

na (2007).

Habitats and Distribution. Soil, usually rich

in humus in wet places in swamps and wet boreal

forests, and rotten logs and stumps. This species

is a characteristic element of boreal forest, and,

as in case with S. curtum, it is more connected

with Picea forests, and is absent in Larix forests.

In contrast to S. curtum, S. starkei is a somewhat

more northern species, never that common in

northern variants of broad-leaved and spruce–

broad-leaves forests. Map of S. starkei distribu-

tion is given by Ignatov & Milyutina (2007,

present volume).  In mountains at 500-2100 m

(Altai), 1900-2800 m (Caucasus, Teberda), to

1650 m (Sikhote-Alin).

Differentiation. Piippo (1983) revised the dif-

ferences between B. starkei and B. curtum (in the

present circumscription). According to her treat-

ment, the former is different in (1) a smaller size;

(2) shorter cells in the stem leaves; and (3) a cos-

ta that disappears in the acumen in both stem and

branch leaves.

In most of the territory of Russia, Sciuro-hyp-

num starkei is easy to recognize by characteristi-

cally rigidly spreading branch leaves. Another

nearly unique trait is very narrow laminal cells

(probably responsible for this rigidness of leaves),

often with length to width ratio 10-15:1.

Narrow-celled phenotype of Sciuro-hypnum

reflexum,  ‘var. pacificum’ and ‘jeniseense’ were

often confused with S. starkei, apparently due to

narrow laminal cells of stem leaves. However, they

have short laminal cells of branch leaves, and

branch leaves are not rigidly spreading.

Underdeveloped plants of S. starkei (from

deeply shaded habitats, etc.) has more remote and

complanate branch leaves, resembling that of Bryh-

nia novae-angliae. However, the latter species

has not so narrow cells, costa ending at 0.7-0.8 of

leaf length and is dioicous.
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Fig. 6. 50% consensus tree of 58

shortest trees (L=102) found in parsi-

mony ratchet analysis. Jackknife

value calculated for 1000 replicates

shown below branches; percent of tree

where a clade exists shown above

branches  (L=324; RI=0; CI=1).

99

70

94

99
83

86

Table 1.  Number of parsimony informative substitutions between taxa of the S. reflexum-group. Countings

were made against S. reflexum from Vologda; S. reflexum var. pacificum from Altai, S. oedipodium from Caucasus,

S. starkei from Tatarstan, S. glaciale from Caucasus (‘Caucasus 2’). After the number of substitutions are given

number of specimens where the substitution occurs; in few cases seqiences posess variation C/T and C/G – in

those cases they were count as 0.5 against C or T, and C or G respectively).  Note that one of speciemsn of

S. glaciale has only ITS2 data.

Nspecies reflexum ‘pacificum’ altaicum oedipodium starkei glaciale latifolium

8 reflexum 1 (in 2/8) 1(in 2.5/3) 0 1 (in 3.5/4) 1 (in 3/3) 2 (in 2/2) 1 (in 1/1)

3 ‘pacificum’ 0 1 2 (4/4;3.5/4) 2 (in 3/3) 3 (in 2/2) 2 (in 1/1)

1 altaicum 0 1 (in 3.5/4) 1 (in 3/3) 2 (in 2/2) 1 (in 1/1)

4 oedipodium 1 (in 0.5/4) 3  (in 3/3) 4 (in 2/2) 3 (in 1/1)

3 starkei 0 1 (in 2/2) 0

2 glaciale 0 1 (in1/1)

1 latifolium 0
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MOLECULAR STUDY OF THE SCIURO-HYPNUM

As molecular methods have recently demon-

strated their usefulness in solving difficult cases

in moss taxonomy, we studied nrITS1-2 region of

27 Sciuro-hypnum specimens (Fig. 6, Table 2). The

protocol of DNA extraction, PCR and sequencing

of ITS data was the same as described by Gardin-

er et al. (2005). This first set was supplemented by

two Genbank sequences of S. brotheri and S. gla-

ciale.

As the most of informative positions were

found in ITS2, we built the second set, that in-

cludes 7 additional ITS2 sequences from Genbank

(ITS1 were not available for them) and one acces-

sion with both ITS1&2 for S. plumosum.

Sequences were aligned manually.

Parsimony analysis was done with Nona

(Goloboff, 1994) within the Winclada (Nixon,

1999a) shell. A multi-ratchet option with five se-

quential parsimony ratchet runs was used (Nixon,

Fig. 7. Strict consensus tree of 9

shortest trees (L=133) found in par-

simony ratchet analysis of the sec-

ond set. Jackknife value calculated

for 1000 replicates shown below

branches; percent of tree where a

clade exists shown above branches.

(L=334; RI=0; CI=1).

88

69

62
77

62
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1999b). Jackknifing with 1000 replications includ-

ing was performed with Nona within the Winclada

shell.

The strict consensus tree of the set one (not

shown) was fairly unresolved, with well segre-

gated only: (1) Sciuro-hypnum curtum (sister to

all other Sciuro-hypnum); (2) S. populeum-group:

S. brotheri, S. populeum, S. plumosum, S. flo-

towianum, S. uncinifolium (sister to S. reflexum-

clade, with all other species, except S. curtum);

and (3) group of three species: S. glaciale, S. lati-

folium, S. starkei (nested within S. reflexum-

clade). The two former clades were supported by

jackknife values. The latter group was not statis-

tically supported.

The most taxonomically difficult complex of S.

reflexum, S. altaicum, S. oedipodium was not re-

solved, and the 50% majority rule tree demonstrat-

ed certain clades that appear in the majority of trees.

Two segregates, however, rather well agree with

species morphology, and one of them supports the

clade of all four specimens of S. oedipodium.

The analysis of the second set was done for

the whole alignment (gaps of ITS1 treated as miss-

ing data for specimens from Genbank) and for the

ITS2 only (after cutting off available ITS1). Topol-

ogies and support values were subidentical and

essentially similar to that obtained from the analy-

sis of the first set. The strict consensus tree of the

whole alignment is shown in Fig. 7. Three addi-

tional species, not represented in the first set, S.

plumosum, S. ornellanum and S. hylotapetum

were found in positions simlar to that found in by

Huttunen & Ignatov (2004): (1) S. plumosum in a

clade with S. populeum and S. flotowianum; (2)

S. ornellanum among the unresolved group of S.

reflexum and S. altaicum; and (3) S. hylotapetum

in a clade with S. curtum.

ACKNOWLEDGEMENTS

We thank curators of IRK, LE, MW, SASY, VLA

for specimen loan; also the first author is greatly

indebted to Richard Zander, William Buck, Lars

Hedenäs and Timo Koponen who arranged his

visit to MO, NY, S and H, respectively, which al-

lowed type studies of certain species. We also

thanks Elena Ignatova for illustration of species

and Richard Zander for correcting of English. The

work was partly supported by the RFBR grants

07-04-00013 and 06-04-49493.

AMMAN, J. 1918. Flore des mousses de la Suisse. Deuxi-

eme partie. – Lausanne, 215 pp.

BROTHERUS, V. F. 1925. Musci. — In: Engler, A. &

Prantl, K. (eds.), Die Natürlichen Pflanzenfamilien, ed.

2, W. Engelmann, Leipzig, 11: 1-522.

CZERNYADJEVA, I. V. & M.S IGNATOV 2006. The first

record of Sciuro-hypnum uncinifolium (Brachytheciace-

ae, Musci) in Russia. – J.Hattori Bot. Lab. 99: 271-274.

GARDINER, A., M. IGNATOV, S. HUTTUNEN & A.

TROITSKY 2005. On resurrection of the families

Pseudoleskeaceae Schimp. and Pylaisiaceae Schimp.

(Musci, Hypnales). – Taxon 54: 651-663.

GOLOBOFF, P. A. 1994. NONA: A Tree Searching Pro-

gram. – Program and documentation. Argentina, Tu-

cumán, published by the author.

HEDENÄS, L. 1996. Lectotypification of Hedwig names:

holarctic pleurocarpous mosses. — Candollea 54(417-

432): 417-432.

HEDENÄS, L. & P. ISOVIITA 1996. Proposals to con-

serve the names Hypnum plumosum and H. salebrosum

(Brachytheciaceae, Musci) with conserved types. –

Taxon 45: 535-537.

HUTTUNEN, S. & M. S. IGNATOV 2004. Phylogetic

analysis of Brachytheciaceae (Bryophyta) based on

morphology, and sequence level data. – Cladistics 20:

151-183.

IGNATOV, M. S. 1998. Bryophyte flora of Altai Moun-

tains. VIII. Brachytheciaceae. — Arctoa 7: 85-152.

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.

IGNATOV, M.S. & S. HUTTUNEN 2002. Brachytheci-

aceae (Bryophyta) – a family of sibling genera. – Arc-

toa 11: 245-296.

[IGNATOV, M.S. & E.A. IGNATOVA] ИГНАТОВ М.С.,

Е.А. ИГНАТОВА 2004. Флора мхов средней части

европейской России. Т. 2. – [Moss flora of the Middle

European Russia. Vol. 2] М., КМК [Moscow, KMK]: 609-

960.

IGNATOV, M. S. & T. KOPONEN 1996. On the taxon-

omy of some East Asian Brachythecium (Brachytheci-

aceae, Musci). – Ann. Bot. Fennici 33: 285-301.

IGNATOV, M.S. & I.A.MILYUTINA 2007. On Sciuro-

hypnum oedipodium and S. curtum (Brachytheciace-

ae, Bryophyta). – Arctoa 16: 47-61.

KARTTUNEN, K. 1990. Nomenclatural and taxonomic

notes on Cirriphyllum (Brachytheciaceae, Bryophy-

ta). – Taxon 39: 312-322.

LIMPRICHT, K. G. 1896. Die Laubmoose. – In: Raben-

horst, L. Kryptogamen-flora von Duetschland, Oester-

reich und der Scheiz. Bd. 3. 1-448.

LITERATURE CITED



86 MICHAEL S. IGNATOV & IRINA A. MILYUTINA

species specimen genbank #
Brachythecium rivulare Finland, Parnela 19.V.1996 (H) DQ200076&AF403651

S c i u r o h y p n u m

altaicum Altai Russia, Altai, MS Ignatov & MM Ignatov, s.n., 18.VIII.2004 (MHA) EU715334

brotheri Japan Japan, Huttunen 1432 (H) DQ200113 & DG200958

curtum(‘oedipodium’) Finland Finland, Tavastia australis, Huttunen 1438 (H) AF403649*

curtum Kamchatka Asian Russia, Kamchatka, Czernyadjeva 48-07 (MHA) EU715332

curtum Maine U.S.A., Maine, Allen 14770 (MO) EU715330

curtum New York U.S.A., New York State, Allen 27178 (MO) EU715331

curtum Tatarstan European Russia, Tatarstan, Ignatov & Ignatova 18.VIII.2003 (MHA) EU715329

curtum Vologda European Russia, Vologda, Ignatov & Ignatova 19-8-2001 (MHA) EU715333

flotowianum Poland Poland, H. & S. Bednarek, s.n. 8.VI.1985 (H) EU715343

glaciale Caucasus 1 Russia, Caucasus, Ignatova 8.VIII.1986 (MHA) AY166448*

glaciale Caucasus 2 Russia, Caucasus, Ignatov & Ignatova 05-3872 (MHA) EU715335

hylotapetum British Columbia Canada, British Columbia, Love & Rogers B27688 (H) AF403653*

latifolium Kola Peninsula 1 European Russia, Kola Peninsula, Ignatov, s.n., 31-7-1998 (MHA) EU715355

latifolium Kola Peninsula 2 European Russia, Kola Peninsula, Ignatov, s.n., 31-7-1998 (MHA) AF503534*

oedipodium Caucasus Russia, Caucasus, Ignatov & Ignatova 05-3038 (MHA) EU715345

oedipodium Alaska U.S.A., Alaska, Darigo 2641 (MO) EU715346

oedipodium Wyoming U.S.A., Wyoming, Darigo 3275 (MO) EU715347

oedipodium British Columbia Canada, British Columbia, Schofield 109936 (MO) EU715344

ornellanum Altai Asian Russia, Altai, Ignatov 16/44 (MHA) AF403593*

plumosum USA USA ,Vanderpoorten 5042 (LG) AY737457

plumosum China China, Hunan, Koponen et al., 56777 (H) DQ336922&AF403586

populeum Finland Finland, Pykдlд 7029 (H) DQ200114&AF403640

reflexum Finland Finland, Savonia australis, Huttunen 1195 (H) AF403655

reflexum Kamchatka 39 Asian Russia, Kamchatka, Chernyadjeva 5.VIII.2002 #39 (MHA) EU715351

reflexum Kamchatka 61 Russia, Far East, Kamchatka Peninsula, 25.VII.2003 Czernyadjeva #61 (MHA) EU715339

reflexum Kamchatka 116 Russia, Far East, Kamchatka Peninsula, Czernyadjeva #116 (MHA) EU715337

reflexum Khabarovsk Asian Russia, Khabarovsk Territory, Ignatov 97-177 (MHA) EU715352

reflexum Kunashir Russia, Far East, Kunashir Island, Ignatov 06-1850 (MHA) EU715336

reflexum Perm Russia, Ural Mts., Perm Prov.: 25.09.1997 Bezgodov #271 (MHA) EU715338

reflexum Vologda European Russia, Vologda Province, Ignatov & Ignatova 19.VIII.2001 (MHA) EU715353

cf. reflexum Caucasus Russia, Caucasus, Onipchenko, s.n., 14.VIII.1993 (MW) EU715342

reflexum ‘pacificum’ Kamchatka Russia, Far East, Kamchatka Peninsula, Czernyadjeva #103 (MHA) EU715340

reflexum ‘pacificum’ Altai Asian Russia, Altai, Ignatov 0/442 (MHA) EU715354

reflexum ‘pacificum’ Pakistan Pakistan, Miehe #4083 1990 (MHA) EU715341

starkei Tatarstan European Russia, Tatarstan, Ignatov & Ignatova 05-2027 (MHA) EU715348

starkei Caucasus Russia, Caucasus, Onipchenko 31-8-1983 #37-83 (MHA) EU715350

starkei Buryatiya Asian Russia, Buryatia, Kazanovsky 16.VIII.1989 (MHA) EU715349

uncinifolium Kamchatka 119 Asian Russia, Kamchatka, Czernyadjeva 119 EU267781

uncinifolium Kamchatka 49 Asian Russia, Kamchatka, Czernyadjeva N49 EU267780

Table 2. Specimen data of the genus Sciuro-hypnum used in analysis, and Genbank accession numbers

(* asterisk marked sequences of ITS2 only). If ITS1 and ITS2 have different number they are given correspond-

ingly. Two accessions of Sciuro-hypnum latifolium are from the same specimen, but from different extractions.

LOESKE, L. 1910. Studien zur vergleichenden Morphol-

ogie und der phylogenetischen Systematik der Laub-

moose. Berlin, Max Lande. 224.

NIXON, K.C. 1999a. Winclada (BETA) ver. 0.9.9. avail-

able at http://www.cladistics.com/about_winc.html.
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