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ON SCIURO-HYPNUM OEDIPODIUM AND S. CURTUM
(BRACHYTHECIACEAE, BRYOPHYTA)
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Abstract

Sciuro-hypnum curtum has been synonymized with S. oedipodium, but the present revision
reveals that they are two distinct species although morphological variation is very broad in both of
them. However, molecular delimitation of these two species (nrITS) is much more sharp. Sciuro-
hypnum curtum is a widespread species in boreal forests of Eurasia, and occurs also in North
America mainly in its eastern part, with solitary localities in the West. Sciuro-hypnum oedipodium
is widespread in western North America, totally absent in the eastern part of this continent, and is
known in Russia in Caucasus and in Chukotka. Brachythecium holzingeri is synonymized with S.
oedipodium.

Pesrome

Sciuro-hypnum curtum ObUT OTHECEH C CHHOHUMBI K S. oedipodium v mocnennue 25 net He
CUMTAJICS CAMOCTOSITEILHBIM BH/IOM, HO HACTOSIIEE HCCICIOBAaHHE YCTAHOBUIIO, YTO ITH JBA
BH/Ia IOBOJBHO JAJIEKH APYT OT Apyra, HECMOTPS Ha TO, YTO M3-3a CHJIBHON BapnabenbHOCTH
HEKOTOPBIE HX MOP(HOTHIIBI BHEIIHE OYCHb CXOAHBL. MOJICKY/IIPHBIC JaHHBIE I10 [IOC/IEA0BATEb-
HocTsM ITS moaTBEepXKAAIOT X BECbMA 3HAYUTENIBHBIC OTINYHS, TIPU TOM YTO KaXK/bIH U3 HUX
KOHCTaHTEH Ha MPOTSDKCHUU BCETO apeana. Sciuro-hypnum curtum MUPOKO PaCIpOCTPaHEH B
TaeKHBIX Jiecax EBpasun, Bctpedaercs Ha BocToke CeBepHONH AMEPHKH U B GAMHUYHBIX TOUKAX
Ha ee 3amnane. Sciuro-hypnum oedipodium mupoko pacrnpocTpaHeH Ha 3amnane CeBepHOU
AMepuKH, OTCYyTCTBYET Ha BOCTOKE 3TOT0 KOHTHHEHTA, a TAK)Ke BbIABICH B Poccun Ha KaBkase

u Ha Uykotke. Brachythecium holzingeri oTHeCEH B CHHOHUMEI K S. oedipodium.

INTRODUCTION

The complex of species around Scuiro-hyp-
num (formerly Brachythecium) starkei is known
to be difficult, causing considerable incongruence
of species concepts of different authors during the
XIX and most of the XX century.

A detailed overview of this history was pre-
sented by Piippo (1983), who also selected the neo-
type of Hypnum starkei Brid. and lectotypes of H.
oedipodium Mitt. and H. curtum Lindb., i.e. the
taxa in which the indefinite concepts were the main
source of taxonomic and nomenclatural confusions.

According to Piippo (1983), this complex in-
cludes two species in the Northern Hemisphere,

Brachythecium oedipodium and B. starkei (this
group of Brachythecium was later transferred to
Sciuro-hypnum by Ignatov & Huttunen (2002)).
Both these species are widespread in northern
Europe occurring also in Asia and North Ameri-
ca. The concept of Piippo received wide accep-
tance and was followed in checklists of North
America (Anderson et al., 1990), China (Redfearn
et al., 1996), Europe (Hill et al., 2006), East Eu-
rope and North Asia (Ignatov,Afonina, Ignatova
et al., 2006).

The work on the treatment of Brachythe-
ciaceae for the Flora of North America, however,
revealed certain difficulties in the application of
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Piippo’s (1983) concept. The species identical to
widespread European ‘oedipodium’ sensu Piippo
was found to be more or less widespread in New
England and neighboring areas in eastern North
America (but with two localities in the Rocky
Mountains), while the type of Hypnum oedipodi-
um was from the mountains of the West. The type
itself comprises poorly developed plants, howev-
er very numerous collections from the western
states, usually kept in North American herbaria
(e.g. in DUKE, MO, NY, US) under ‘Brachy-
thecium starkei’, represent a species quite differ-
ent from ‘oedipodium’ sensu Piippo. The type of
Hypnum oedipodium, as it will be argued below,
belongs to this widespread western species, and
therefore cannot be applied to the widespread
Eurasian and eastern North American species. The
earliest species name for the latter species and
also the name used for a long time in Europe is
‘curtum’, thus this taxon has to be called:

Sciuro-hypnum curtum (Lindb.) Ignatov,
comb. nov. — Hypnum curtum Lindb., Musci
Scandinavici 35. 1879 [the validation in Helsing-
fors Dagblad 1878 (342): 2. 1878 is earlier, but
probably has to be ignored as it appeared in a
public newspaper, not in scientific literature] —
Brachythecium curtum (Lindb.) J. Lange &
C.0O.E.Jensen, Medd. Groenland. 3: 337. 1887.

At the same time, Sciuro-hypnum starkei s.
str., identical with European and Asian, occurs in
North America, although limited in its distribu-
tion to the eastern provinces of Canada, occur-
ring in U.S.A. only in Maine, Vermont and Wis-
consin.

MORPHOLOGICAL DIFFERENCES BETWEEN
S. CURTUM AND S. OEDIPODIUM

Both species are very variable, so the margi-
nal phenotypes and poorly developed plants of
these species (as well as many other Brachy-
theciaceae) are difficult or even impossible to in-
terpret.

The optimally developed, S. curtum (cf. Fig.
1) is a relatively large plant with rather remote-
ly arranged leaves, that are patent and usually
somewhat twisted along their length when dry,
resulting in a peculiar appearance that has an
aspect of terrestrial phenotypes of Plagiotheci-
um denticulatum. Branches have an apparent ten-
dency to complanate foliage. Stem leaves are

broadly ovate below and are broadest at 1/7—1/10
of leaf length. Decurrencies are long but rather
narrow. Mid leaf cells are linear, 60-80 um long,
being 7-12:1. Cells in leaf corners are enlarged,
thin-walled and thus pellucid, gradually or rath-
er abruptly delimited from laminal and basal jux-
tacostal cells. Branch leaves are usually strong-
ly serrate. Seta is distinctly and invariably rough.
Capsule is relatively long, and when young is
strongly curved with operculum pendent to faced
back towards the seta, or ultimately even faced
upward, the capsule having made a curve of >270°
[there are however exceptions when capsule is
relatively short]. The under-developed plants have
about the same size of stem and branches, but
smaller and more remote leaves.

The optimally developed plants of S. oedi-
podium (e.g. Fig. 2) are rather densely and ter-
ete foliate, so the plants have the appearance of
Brachythecium or of a very large Sciuro-hypnum
glaciale. Leaves are appressed at their bases, and
above are either erect, or gradually reflexed.
Leaves are ovate, but compared with S. curtum
are not that broad and usually have broadest point
at 1/6—1/7 of leaf length (not at 1/7—1/10 or oc-
casionally even below the point of insertion in
S. curtum). Decurrencies are long and conspicu-
ously broad (this is a useful character for identi-
fication of smaller phenotypes). Mid-leaf cells
are very variable even within one shoot, ranging
from 3-4:1 to 7-10:1; an example is shown in
Fig. 5. Cells in the leaf corner are subquadrate
to shortly rectangular, slightly enlarged, rather
numerous along the margin to the broadest point
of leaf, with ‘normally’ thickened cell walls, thus
the alar group is conspicuous, but ‘not especial-
ly pellucid, not especially opaque’, usually very
gradually transforming into laminal and basal
juxtacostal cells. Branch leaves usually serru-
late, but variable in this character from suben-
tire to quite serrate. Seta is distinctly rough, al-
though in a few collections only slightly so. Cap-
sule is short, inclined to horizontal, and in many
cases looks ‘too abruptly’ hozirontal for that
short shape; more rarely the capsule is somewhat
elongate, but at the immature state is never
strongly curved. The under-developed plants are
smaller and with smaller leaves and the varia-
tion from large to small shoots is observed in
many collections.
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Fig. 3. Sciuro-hypnum oedipodium (Mitt.) Ignatov
& Huttunen (from the lectotype of Hypnum oedipodium
Mitt., NY): 1-4 —habit; 5-7 — capsules; 8 — stem leaf; 9
— mid-leaf cells; 10 — basal leaf cells. Scale bars: 2 mm
for 1-7; 1 mm for §; 100 um for 9-10.

TYPE OF HYPNUM OEDIPODIUM

Piippo (1983) selected the lectotype of Hyp-
num oedipodium from several collections of Lyell
from Pack River in the Northern Idaho. Two other
collections from the same place were designated
as syntypes, and are identical, except the collec-
tion from Michigan that belongs to S. curtum.

The lectotype is correctly selected, described
and illustrated by Piippo (1983). However the col-
lection does not represent plants that are very well
developed, thus providing problems with its in-
terpretation. In Fig. 3, 8-10, one of the stem leaves
from a small envelope where Piippo has put leaves
used for her drawings is illustrated. Fig. 3, /0
shows alar cells typical for plants widespread in
the West, and leaf shape (Fig 3, §), mid-leaf cells
(Fig. 3, 9) and short capsules (Fig. 3, 5-7), as well
as non-complanate foliage (Fig. 3, /-4). These
features demonstrate that the type of Hypnum
oedipodium and the species widespread in moun-

tains of western North America belong to a sin-
gle species and therefore the name ‘oedipodium’
should be used for it.

WHAT IS BRACHYTHECIUM HOLZINGERI?

Grout described this species first as a variety
of Brachythecium collinum (Grout, 1901), then
raised its status up to species level (Grout, 1922),
then decided that it was not a member of Brachyth-
eciaceae at all (Grout, 1928), and finally accept-
ed it again as a good species of Brachythecium
(Grout, 1934). This vacillation might look strange
to one who has never worked on taxonomy of
Brachytheciaceae, where many species exhibit
‘intergradations’ ‘to all other species’. Note that
Brachytheciastrum (Brachythecium) collinum is
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Fig. 4. Sciuro-hypnum oedipodium (Mitt.) Ignatov &
Huttunen (from holotype of Brachythecium collinum var.
holzingeri Grout, NY): 1 —habit; 2-3 — mid-leaf cells; 4
—basal leaf cells; 5 —upper leaf cells; 6-10—leaves. Scale
bars: 2 mm for 1; 1 mm for 6-10; 100 um for 2-5.
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one of the smallest species of Brachythecium s.
ampl., while here B. collinum var. holzingeri is
synonymized with Sciuro-hypnum oedipodium,
one of the largest species of Brachythcium s. ampl.
This case demonstrates once more the extreme
polymorphism of Sciuro-hypnum oedipodium.

Sciuro-hypnum oedipodium (Mitt.) Ignatov
& Huttunen, Arctoa 11: 270. 2002 [2003]. —
Brachythecium collinum var. holzingeri Grout,
Bryologist 4: 236. f. 2a. 1901, syn. nov. —
Brachythecium holzingeri (Grout) Grout, Bryolo-
gist 25: 14. 1922.

The holotype of Brachythecium collinum var.
holzingeri in DUKE has a printed label inside
the envelope: ‘Mosses of North-Western Mon-
tana, from the vicinity of lake McDonald, Flat-
head county, N.-W. Montana. The lake in four
miles north of Belton, a station 30 miles east of
Kalispell, on the Great Northern Railway. Dis-
tributed by J.M. Holzinger. Collected by John
M. Holzinger and James B. Blake, July 14-30,

Fig. 5. Sciuro-hypnum oedipodium (Mitt.) Ignatov
& Huttunen (from Colorado, MO): mid-leaf areolation
from different leaves of one shoot, showing variation.
Scale bar: 100 pm.

1898, Altitude 3,500-7,000 feet.” Handwritten
on this label: ‘Base of Sperry glacier, July 25.’
There are three labels glued on the envelope:

1) Rev. N.A.Brachytheciaceae, A.J.Grout,
B. collinum var. holzingeri. Leaves larger and
more gradually acuminate than in B. collinum.
Less serrate leaf, cells broader, [unclear].

2) belong to the collinum group

3) type.

[inside there are also two other labels, one with
illegible handwriting, second (printed): ‘North
American Musci Perfecti issued by A.J.Grout,
Ph.D.’, pencil handwriting of A.J.Grout ‘May
1928, This seems to be Amblystegium Kochii for-
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The collection is very poor, comprised mostly
of Polytrichum with a few thin shoots of a Brachy-
theciaceae, which exhibit however the main diag-
nostic characters of S. oedipodium (Fig. 4), and
therefore is synonymized with this species.

The type of ‘holzingeri’ differs from B. colli-
num in the less strong margin serration and less
thick-walled cells.

THE OCCURRENCE OF S. OEDIPODIUM IN
EURASIA

The circumspription of S. oedipodium in North
America has helped in the interpretation of sev-
eral enigmatic specimens from Russia, that were
kept in a folder ‘to be described’.

Plants from middle and upper elevations of
Caucasus (Fig. 6) could not be comfortably placed
in S. curtum, because of too long leaves, opaque
rather than pellucid alar cells and relatively short
capsule. From ITS sequences it appears to be clos-
est to S. reflexum, although strikingly different
from the latter in the much bigger size of the plants
(like large Brachythecium salebrosum or B. ru-
tabulum). The ITS sequence differs from that of
S. reflexum by just one substitution, but that is
the same substitution by which S. reflexum dif-
fers from the American S. oedipodium (see be-
low for details).

In general, S. oedipodium seems to be rather
rare in Caucasus, and so far we have failed to dis-
cover it in other Caucasian countries, although it
likely occurs in Georgia. This rarity might also cor-
respond to its rarity in Central European moun-
tains. We found no specimens in MW and LE. At
the same time, S. oedipodium is likely present there,
judging from the overall distribution, and from the
descriptions of Limpricht (1896). In addition to
Brachythecium curtum, Limpricht also recognized
Brachythecium strakei, and the description and il-
lustrations of the latter species are in good agree-
ment with the current concept of S. oedipodium.
Sciuro-hypnum starkei, as it is understood now (cf.
Piippo, 1983, and see also below) does not fit any
of Limpricht’s descriptions, although according to
the key to species ‘Brachythecium troemsoense
(Kaur. & Arnell) Limpr.” seems to be fairly close
to S. starkei, as it has a percurrent costa (however
the species description indicates a short costa).

In addition, S. oedipodium was found in just
one collection from Chukotka, where it could be

expected, judging from its distribution in the
north-west of North America. The Gil’mimliveem
Hot Springs, where it was collected, are not far
from another hot springs with the only Asian lo-
cality of Plagiothecium undulatum, a species com-
mon in Western North America, also exhibiting
disjunction to Europe (Afonina, 2004).

THE CURRENTLY KNOWN DISTRIBUTION OF S.
CURTUM AND S. OEDIPODIUM

The main purpose of this paper is to stress the
non-identity of S. curtum and S. oedipodium that
was found during revision of North American and
Russian material, thus only a few collections from
Eurasia outside Russia were revised and includ-
ed in the list below. Mostly just one specimen per
country is cited, except Russia, U.S.A. and Cana-
da, where specimens are cited one per state/prov-
ince/territory/ or other administrative unit.

SELECTED SPECIMENS EXAMINED:
Sciuro-hypnum curtum

EUROPE: RUSSIA: Arkhangelsk Prov.: Kargop-
ol, Churakova #1238 (MHA); Bashkiria: Malyj Ire-
mel Mt., 700 m, Ignatova #2/65 (MHA); Belgorod
Prov.: Shebekino Distr., Titovka, 12.VII.2006 Maslo-
va (BSU ex MHA); Bryansk Prov.: Zhukovka Distr.:
between Zhukovka and Trosna, 23.VI1.1974 Makarov
(MHA); Chuvashia: Prisursky reserve, V.1999 Mosh-
kovsky (MHA); Kaluga Prov.: Mechivino, 16.VIIL.1911
Nikolaevskaya (LE); Karelia: Kindo Cape, 29.V1.1994
Spirina (MW); Komi Republic, 22 km WNW of Syk-
tyvkar, 27.V1.1994 Zheleznova (MHA); Kostroma
Prov.: Sharya Distr., Pechenkino, 17.1X.1990 Ignatov
(MHA); Kursk Prov.: Centralno-Czernozemny Re-
serve, 13.VIIL.1996 Ignatov (MHA); Leningrad Prov.:
Komarovo 26.VI1.2007 Kurbatova (LE); Lakhta,
4.1X.1919 anonymous (MW); Mari-El Republic:
Bolshaya Kokshaga Reserve, 15.X.1999 Bogdanov et
al., (MHA); Moscow Prov.: Taldom Distr., Meldino,
18.VIL.1996 Ignatov & Ignatova (MHA); Murmansk
Prov.: Ponoy River, Czernyadjeva 30.VIL.1989 (LE);
Nizhny Novgorod Prov.: Kerzhensky Reserve,
15.X.1998 Popov #203 (MHA); Novgorod Prov.:
Valdaj Distr., 1.VIII.1981 Morozova (MHA); Perm
Prov.: Vishera Reserve, 500 m, 30.VI.1994 Bezgodov
#290 (MW); Pskov Prov.: Mikhailovskoe, 17.VII1.2005
Afonina (LE); Ryazan Province: Oksky Reserve,
2.V1.1968 Bogdanova (MW); Smolensk Prov.: Petra-
kovo, 16.VI1.2004 Ignatov (MHA); Tatarstan: Volzhs-
ko-Kamsky Reserve, 18.VII1.2003 Ignatov & Ignato-
va (MHA); Tula Prov.: Yulskie Zaseki, 27.V1.1971
Kurnaev (LE); Udmurtia, Votkinsk Distr., Kostovaty,
17.VIL.2000 Munitzyna (MHA); Vladimir Prov.: Gor-
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okhovets Distr.: 32 km NNE of Murom, Seregin #M-
1565 (MHA); Vologda Prov.: Sokol Distr., Shorega
Creek 22.1X.1990 Ignatov (MHA). GERMANY: Breu-
tel, Flora Germ. Exs. #387 (LE, sub. Hypnum starkei).
POLAND: Ochyra - Musci Pol. Exs. 878,.1182 (MHA,
sub. Brachythecium oedipodium). SWEDEN: Stock-
holm, 25.11.1995 Ignatov (MHA). BELARUS" Grodno
Prov., Seregin et al., #M-1673 (MHA); UKRAINA: Kiev,
19.VI1.1986 Virchenko (MHA); ESTONIA: Keeri-Kar-
ijarve Nature Reserve, 31.VII.2007 Leis (MHA).

ASIA: RUSSIA: Altai Republic: Bolshoye
Istyube Creek, 470 m, Ignatov 18/44, 18/9 (MHA);
Altaisky Territory: Barnaul, 21.VI1.2004 Ignatov
(MHA); Amurskaya Prov.: Zeysky Reserve, 5. VIIIL.
1980 L.I. Abramova (MHA ex IRK); Buryatia: Tom-
puda, 1500 m, 18.VIII.1956 Bardunov (MHA ex IRK);
Evenkiya: Kochumdek Creek, 20.VIII.1991 Shcher-
bina (MW); Khakassia: Shirisky Distr.: Yarovoe,
12.VII1.1961 Kamenetskaya (MHA ex IRK); Khan-
ty-Mansijsk Autonomous Area: Irtysh, 120 km
downstream from Tobolsk, 8.VIII1.1973 Iljina & Ko-
beleva (MHA ex IRK); Krasnoyarsk Territory:
Boguchansk Distr.,, Chuny, 4.VIII.1988 Kustova
(MHA ex IRK); Kulumys Range, 17.V1.1968 Bar-
dunov (MHA ex IRK); Tomsk Prov.: Kaftannikovo,
11.VIIL.1913 (LE); Primorsky Territory: Shkotovo
Distr. 15.1X.947 Rosenberg (LE); Tyumen Prov.:
Berezovsky Distr. 4.X.1950 (LE); Yakutia: Lensky
Distr., Pilka River 25.VII.1999 Ivanova (MHA); Ya-
malo-Nenetsky Autonomous Area: Salemal, Tengu-
guy River, 28.VIII.1963 Soldatenkova (MW).

NORTH AMERICA: CANADA: Manitoba, S
of Harashville: Mueller-Dombois #068-13 (MO); New
Brunswick: Allen #2144 (MO); Newfoundland:
R.A.C. Waghorne 1.X.[18]93 (MO); Nova Scotia:
Schofield #97254 (MO); Ontario: O.E. & G.K. Jen-
nings s.n. (MO); Prince Edwards Island: Best, Ca-
nadian Musci, # 380 (MO); Quebeck: Rolland-Ger-
mainn #115 (MO); U.S.A.: Colorado: Grand Co.,
2750 m (9000°) spruce-fir forest 6 mi W of Fraser, 25
Sept 1963 Weber et al. (COLO, B-11091), Connecti-
cut: 26.X.1979 J A. Allen s.n. (MO), Maine: Allen
#14770 (MO); Maryland: Austin herbarium 359 coll.
J.D.Smith (NY); Michigan: Cronin 76065 (NY);
Montana, Rocky mountains, Columbia Falls: R.S.
Williams, North American Mosses, #259, 19.X1.1896
(NY - two specimes with identical label); New Hamp-
shire: 11.VIII.1878 J.A.Allen (MO); New Jersey:
Austin Musci Appalaciani, #323 (NY); Nov 1866
Austun, (NY); New York: Allen #27178 (MO); Penn-
sylvania: Moul 4276 (NY); Vermont: A.J.Grout
North American Musci Pleurocarpi, 62 (as Brachyth-
ecium starkei); West Virginia: 1.Sept.1922 Bray
NY).

Sciuro-hypnum oedipodium
EUROPE: RUSSIA: Caucasus: Karachaevo-
Cherkessia: Teberdinskij Reserve, Ignatov & Ignato-
va #05-3850, 05-3038 (MHA).
ASIA: RUSSIA: Chukotka: Gil’mimliveem Hot
Springs, 20.VI1.1977 A.E.Katenin (LE).

NORTH AMERICA: CANADA: British Colum-
bia: Schofield #109936 (MO); Yukon: Willians, Noth
American Mosses #718 (NY); U.S.A.: Alaska: Dari-
go #2641 (MO); Arizona: Oct 25, 1924 Bartram (NY);
Colorado: RM King & RMGarvey #B266 (MO); Ida-
ho: Plants of Idaho 1297, coll. Sandberg (MO); Mon-
tana: 20.X.1896 R.S. Williams #346; New Mexico:
Buck #39713 (MO); Utah: Flowers #2635, 2749, 4785,
Washington: Schofield & Dube #22352 (MO); Wyo-
ming: Darigo & Darigo #3275 (MO).

MOLECULAR DATA

The protocol of DNA extraction, PCR and se-
quencing of ITS data was the same as described
in Gardiner et al. (2005). Sequences were aligned
manually.

Alignment is presented in the Fig. 7.

Results can be commented on as follow:

1. Sciuro-hypnum reflexum, S. starkei, and S.
oedipodium are very similar in ITS1-2 region, and
the former species consistently differ from the two
latter species in just one substitution in ITS2 (spe-
cific for each of two species).

2. Sciuro-hypnum curtum is different from S.
reflexum in 8 substitutions (3 in ITSI and 5 in
ITS2), and from S. oedipodium and S. starkei in 9
substitutions. Available ITS2 data of Huttunen on
S. curtum from Finland, used in the analysis of
Huttunen & Ignatov (2004) and not shown in Fig.
7 has the same 5 characteristic substitutions of
this species.

3. Five studied specimens of S. curtum from Eu-
rope, East Asia and eastern North America are al-
most identical, differing in point mutations in in-
dividual species, but never corresponding to other
specimens of this species, or to other species.

4. There is only very low variation in the group
of species that includes S. oedipodium, S. reflex-
um, and S. starkei (and also S. altaicum, S. latifo-
lium, S. glaciale — see Ignatov & Milyutina, 2007).
Only one substitution differentiates S. reflexum
(some populations) and S. starkei, and similarly,
only one substitution differentiates S. reflexum
(some populations) and S. oedipodium.
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Fig. 7 (see also next page). Alignment of ITS1 &2 and gene 5.8S RNA of Sciuro-hypnum species, demon-
strating sharp differentiation of S. curtum (8 substitutions, marked by squares) from S. oedipodium, S. reflexum

and S. starkei, that differs from each other by just one substitution (circles). Specimen data are in Table 1.
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Sciuro-hypnum oedipodium and S. curtum

Fig. 7. continued from the previous page.

|| |
1VOO0VO 190 9000090000 J0000000VO J100VIOLVO 1O0VLION00 1009119v30 J001909100 OL100I9VWL OLLLLIVYOL 991901190V 9990913010 J0VO000191

1VOO0VO 190 9000000000 D0000000V0 J190VOOLVD 1D0VLIID000 1009119V00 3001900100 91ID0IOVWWL OLLLLIVWOL 991901190V 9900910010 20vo0001oL U

ccccccccccccc UoO0000  D0000000VO D190VIOLVO 1O0VLISO00 1009119V30 J001909100 OL10019VWL JLLLLIVYOL 991901190V 9990910010 J0VO000190

1vOO0VO 190 9000090000 00000000V0 D199VIOLVD 100VIION00 1009119v30 O001909109 O1I00I9WWL OLLLLIVYOL 991901190V 99900100A0 J00vo000191  bu
1VOO0VO 190 ©000000VI0 D0000000V0 D190VIOLVD 1O0VLIION00 1009119V00 J001900100 OL100IOWWL JLLLLIVYOL 991901190V 9000010010 0Vo000101L ©
1VOO0VO 190 9000090000 D0000000V0 J100VIOLVO 100VLIION00 1009119v30 O001900100 OL100I9WWL OLLLLIVYOL 991901199V 9990010010 J0VO000191 Sns
1VOO0VO 190 9000000000 D0000000V0 J190VOOLVD 1O0VIID000 1009119V00 3001900100 O1ID01OVWWL OLLLIIVWOL 991001190V 9900010010 AOVO00010L ®©
1vOO0VO 190 9000090000 D0000000VO J100VIOLVO 1O0VLION00 1009119V00 J001909100 OL1I00I9WWL OLLLLIVYOL 991901190V 9990910010 J0VO000191 e

1VO00VO 190 9090000000 00000000V0 D199VOOLVD 120V119990 12990119V00 3001909100 9110919VWL OLL1IIVVOL 991901199V 9000011010 20vO000191

1VOO0VO 190 9000000000 D0000000V0 J109VOO1VDO 100VII9990 1099119V30 0001900100 9110019V OLLLLIVWOL 991901190V 9901910010 J0vo00010L ©
1VvOO0VO 190 9000000000 D0000000V0 D199VOOLVO 100V119990 12099119V00 3001909100 O110019VWL JL1L1IIVVOL 901901190V 90990010010 J0VO000191 ASA

1VOO0VO 190 9000000900 D0000000V0 D190VOOLVD 100VIIDO00 1009119V30 3001900100 O1I0019VWWL OLLLLIVYOL 991101190V 9990110010 20vO01010L

1VOO0VO 190 9000090000 J0000000VO J100VI0LVO 1O0VLION00 1009119V30 J001909100 OL100I9VWL OLLLLIVYOL 991101190V 9990110010 J0VO010191 e

1VOO0VO 190 9000000000 D0000000V0 D190VOOLVD 1O0VLIIDO00 1009119V00 0001900100 OLI0019VWL JLLLLIVYOL 991101190V 9090110010 20vO010101

1VOO0VO 190 9000090000 J0000000VO J190VI0LVD LO0VLISN00 1009119V30 J001909100 OL10019VWL OLLLIIVYOL 991101190V 9990110010 J0VWwOL10191

1VOD0VO 190 9090090000 D0000000VO J100VIOLVO 100VIION90 1099119v30 0001909100 OL10I9WWL OLLLIIVYOL 991101199V 9990110010 J0VO010191
ST. S0. S69 S89 S.9 S99 SS59 Sv9 S€9 S¢9 ST9 S09

u ] o O
11LIVO19900 1vO0000 10V JVOVOLI0919 0000000001 YWWOOLVOOLY WWOLO00019 SOVVOVLIDY LVO000VOOY OOVOLLIDL1L J00000VvOLl 9900019000 O1OWIO 10V

111vO19990 1vO000019V JVOVOL09 1D O000000001 YWOOLVODLY VWO LO00019 OOVVOVLIOY 1VOO0OVOOY OOVOLLID1L J00000VvOLl 9900010000 OIOWXPLIoY U

111VO19990 1vO000019V JVOVOLI0919 0090000001 YWOOLVOOLY WWOL009019 9OVWOVLIOVY 1VOO0OVOOVY SOVOLLIDO11 D09900VVOL 9900019000 D19V IOV

111vO19900 1vO000019V JVOVOL0019 D000000001 YWOOLVOOLY YWOLO00019 9OVWOVLLIOV 1VOO00OVOOY O0V.LLLID01 D00000VvOLl 9900019000 O1OVWIXOLIoVY  bu
111vO19990 1vO000019V JVOVOL19919 0000000901 YWOOLVOOLY YWOLO00019 99VVOVLIOY 1VOO0OVOOY OOV.LLLIID01 D00900VYOL 9900019000 OIOWXPIOVY  ©
LLIVO19990 1vO000019V DVOVOL0919 0000000001 WWOOLVOOLY WYWOLO000 19 SOVVOVLIDY 1VO000OVO0Y O0VLLLID01L D00000VvO.Ll 9900019000 O1OVWWIOIOV sn
111vO19990 1vO000019V JVOVOLI09 1D O000000001 YWOOLVODLY YWOLO00019 9OVVOVLIOY 1VOO0OVOOY OOVALLLOOL J00000VVYOL 9900010000 OIOWIXOLIOV ¥

L1LIVO19990 1vO0000 19V DVOVOL0919 0000000001 WWOOLVOOLY WWOLO00019 SOVVOVLIDY LVO000VOOY OOVOLLID01L J00000VvOLl 9900019000 O1OWIO 10V
111vO19900 1vO000019V JVOVOL9019 J000000001 YWOOLVIDLY VWwOLO000019 O0VVOVLLIOV 1vOO00VOOY O0VOLLID01 J00900VYOLl 9900019000 O1OVWIOLIOV

11IVO19990 1vO000019V JVOVOLI9919 J00000990L YWOOLVOOLY VWO LO90019 9OVVOVLIDY 1VI000OVO0VY O0VOLLID01 D00000VvOLl 9900019000 OIOWIOIOVY ©
LLIVO19990 1vO0000 19V DVOVOLI9919 0000000001 WWOOLVOOLY WO LO0001O SOVWOVOLDY LVI000OVO0Y O0OVOLLID0L D00000VvWO.L 9900019000 OIOVWIDIOV ASA

111vO19990 1vO000019V JVOVOLI99 19 D000000901 YWOOLVIOLY VWO L099019 99VVOVOLOV 190009VO0Y O0VOLLID01 J00900VO0L 9900019000 D190V
11LIVO19900 1vO0000 19V JVOVOLI0919 000000000 L WWOOLVOOLY WWOLO00019 9OVVOVOLDY 190000VO0Y OOVOLLI001 D00000Vo0L 9900019000 O1OWIO 10V
111vO19990 1vO000019V JVOVOLI9919 J000000001 YWOOLVIDLY VWO L000019 99VVOVOLOV 190000VO0Y O0VOLLID01 J00900VO0L 9900019000 OIOVWIO1OV
111vO19990 1vO000019V OVOVOL19919 0090009901 YWOOLIVIOLY YWwOL099019 99VVOVOLOV 190009VO0Y O0VOLLID01L J00900VO9L 9900019000 OIOWWIO1OV
111vO19900 1vO000019V JVOVOL9019 J000000001 YWOOLVIOLY YWOLO000019 90VVOVILOV 190000VO0Y O0VOLLID01 J00900VO0L 9900019000 O1OWWIO 1OV
S6S §8§ S.S S99 il SvS SES ) STS S0S S6v S8Y

D0 1999019V 00000VO00 J0001010VD D1VvO00VI00 D0000000V0  1900VOVLD0 D01L1VI000 VOOO1O 1100 OvO000000L 19VWIDOWWD LLIDIOVOOL VOLIWVOOD00

901909019V D09000V000 D000.1D010V0 DLvO00VI00 J0000000V0 1900VOVL00 J0LL1IVOO00 VOOOI91100 9VOO000000L 1DVVIOOVYOD LLIDIOVOOL VOLWWO0000 U

O01999019V D00000VO00 J0001010V0 D1vO00VI00 D0000000V0  1900VOVL00 J01L1VI000 VOOOIO 1100 OvO000000L 19VWIDOWWD LLIDIOVOOL VOLIWVOO000

901999019V D0000DVO00 00001D10V0 O1VvO00VI00 O0000000V0 1909VOVID0 D01L11VI09D VYOOO19 1100 OvO000000L 19VVIOOWWO LLIDIOVOOL VOLIWWOI000 u
O01999019V D00000VO00 D0001010V0 D1vO00VI00 D0000000V0 1900VOVL00 D0LL1VO000 VOOO1O1100 OvO000000L 1OWWIOOWWD LLIDIOVOOL VOLWWOO000  ®
D0 1999019V D0000DVO00 O0001010VD J1VvO00VI00 O0000000V0 1909VOVL00 D01L1VOD0D VOOO19 1100 OvO000000L 19VWIOOOWD LLIDIOVOOL VOLVWOOD00 SNS
901909019V D00000V000 D000.1D010V0 DLvO00VI00 J0000000V0  1900VOVL00 J0LL1IVO000 VOOO191100 9VOO00000L 1OVVIOOVYOD LLIDIOVOOL VOLWWO000D B

901999019V 200000VO00 0090.1010V0 D1vO00VI00 D0090000V0 1909VOVLIDD J0LL1IVO09D VOOO191100 OVO000000L 1OVWIOOWWD L1IDIOVOOL YOLVWOI000
901999019V 000000VvO00 00001010V O1vO00VO00 D0000000V0  1900VOVIOO J0111VI000 VOOO191100 9VO000000L 1OVWIOOWWD L1ID19VO0L VOLVVOO000

901999019V D09000V000 09010100 D1vO00VI00 D0000000V0  1909VOVLID0 J0LLLIVIO0O VOOO191100 OVO000000L 1OVWIDOWWO LLIDIOVOOL YOLWO0000 ®
901999019V 0300000VO00 00001010V O1vO00VO00 D0000000V0  1900VOVIOO J0111VI000 VOOOI91100 9VOO00000L 1OVVIOOVWD L1I1D19VO0L VOLWWOO000 XSA

901999019V 209000VO00 D090.1D010V0 D1vO00VI00 D0000000V0  1900VOVL00 J0LLIVI000 VOOO191100 9VO000000L 1OVWIOOWWO LLIDIOVOOL VOLVWOO000
D0 1999019V D00000VO00 J0001010VD D1VvO00VI00 D0000000V0  1900VOVL00 D01L1VI000 VYOOOIO 1100 OvO000000L 19VWIDOWWO LLIDIOVOOL VOLIWVOOD00
901909019V 200000V000 000010100 D1vO00VI00 D0000000V0 1900VOVL00 J0LL1IVI000 VOOO191100 9VO000000L 1OVVIOOWWO L1IDIOVOOL VOLVWOO000
O01999019V D00000VO00 D0001010V0 D1vOO0VI00 D0000000V0  LO00VOVL00 D01L1VI000 VOOO1O1100 OvO000000L 19VWIDOWWO LLIDIOVOOL VOLIWVOO000
901999019V D0000DVO00 00001D10VD D1VvO00VI00 O0090000V0 190DVOVIID D01L1VI09D VYOOO19 1100 OvO000000L 19VWIOOWWO LLIDIOVOOL VOLIWWOI000
SLy S9v SSY Svv SEV 1474 STY Sov S6¢€ S8¢€ SLE S9¢€

B Jeyauey wniin
3 JOA MaN wn }in
au 1gN wn 1un
uejsJelel wniin



58 MICHAEL S. IGNATOV & IRINA A. MILYUTINA

2 mm a4

\\\\—,\\\\‘ s IO
OSSN

Fig. 8. Sciuro-hypnum starkei (Brid.) Ignatov &
Huttunen (from Canada, Ireland 24235, MO): 1 —habit;
2-3 — mid-leaf cells; 4 — upper leaf cells; 5-7 — branch
leaves; 8-10 — stem leaves; 11 — basal leaf cells. Scale
bars: 2 mm for 1; 1 mm for 5-10; 100 pm for 2-4, 11.

Although the difference is small and includes
the only substitution between S. reflexum and S.
starkei, and between S. reflexum and S. oedipodi-
um, these differences are consistent with species
morphology and constant in the territory of the ca. 4
000 km for S. starkei, and all around Holarctic for S.
oedipodium.

WHAT IS SCIURO-HYPNUM STARKEI?

As most of collections of S. oedipodium and

S. curtum are still deposited in herbaria (espe-

cially in North America) under ‘Brachythecium
starkei’, and this species is considered to be a
common one by, e.g. Lawton (1971), a brief com-
ment on S. starkei is necessary (for standard de-
scription see Ignatov & Milyutina, 2007).
Sciuro-hypnum starkei is a medium-sized
moss that has relatively regular pinnate branch-
ing, with rigidly spreading branch leaves and
sometimes also stem leaves. Stem leaves are
lanceolate-triangular to ovate-triangular, grad-
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Fig. 9. Distribution of Sciuro-hypnum curtum (A), S. oedipodium (B) and S. starkei (C), basing on revised
specimens. Mapping is somewhat schematical, with just one dot per country, except Russia, U.S.A. and Canada,
where mapping was up to level of state/province or else administrative units.

ually tapered to apex or sometimes shortly
acuminate above, narrowly decurrent. Costa is
vanishing in the narrow part of acumen or of-
ten percurrent, occasionally ending shortly be-
low acumen. Cells at mid-leaf are 40-60 um,
but usually with lengh to width ratio ca. 10:1,
so looking very narrow and somewhat flexu-
ose; cells in upper part of branch leaves (occa-
sionally in stem leaves also) are prorate on the

dorsal side. Alar cells are enlarged and thin-
walled, forming a pellucid group just proximal
to the decurrency. Seta is always rough; cap-
sules are relatively short. Under-developed
plants differ in more remote and more narrow
leaves, retaining however their rigidly spread-
ing appearance.

Rigidly spreading leaves and prorate laminal
cells of S. starkei result in an apprearance quite
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similar to Kindbergia praelonga; the latter is dif-
ferent however in broader decurrencies, laminal
cell proportions 4-8:1 (vs. 8-15:1 in S. starkei),
dioicous sexual condition and longly rostrate oper-
culum.

SELECTED SPECIMENS EXAMINED:
Sciuro-hypnum starkei

EUROPE: RUSSIA: Arkhangelsk Prov.: Onega
Distr., Ponga, 4.VIL.2000 Churakova #80 (MHA);
Bashkiria: Malyj Iremel Mt., Ignatova #2/111 (MHA);
Chelyabinsk Prov., Miass Distr., Novoandreevskaya,
26.VIL. 1995 Muldashev #109 (MW); Chuvashskaya
Republic: Prisursky Nature reserve, 12.VII1.2000 Sul-
tanova (MW); Karelia: Olonetsky Distr., Obninsky
Forestry Unit, 12.VIIL.1984 Volkova (LE); Kirov Prov.:
Khalturin Distr., between Aksenovka and Bakulikha
(26 km from Nurashi Station) 23.1X.1928 Kolokolni-
kov (LE); Komi Republic: Pechoro-Ilych Nature Re-
serve, 27.V1.2000 Bezgodov (Herb. Perm Ped. Univ.);
Kostroma Prov.: Manturovo Distr., Khalbuzh
6.VI1.1997 Lazareva (MHA); Moscow Prov.: Khimki
Distr., Yurlovo 5.VIII.1986 Ignatov (MHA); Murmansk
Prov., Polar-Alpine Botanical Garden, 500 m,
31.VIL.1998 Ignatov & Ignatova (MHA); Nizhniy
Novgorod Prov.: Kerzhensky Reserve, 100 m,
18.1X.1999 Ignatov (MHA); Novgorod Prov.: Valdai
Distr., 25.VI1.1981 Vaulina (MHA); Perm Prov.:
Vishera State Reserve, 20.VI1.1994 Bezgodov (MHA);
Sverdlovsk Prov.: Kirovgrad Distr., Visimsky Nature
Reserve, 9.VIL.2005 Smirnova (MW); Tatarstan,
Volzhsko-Kamsky Reserve, Saraly, Ignatov & Ignato-
va #05-2131 (MHA); Tver Prov.: Centralno-Leskoj Re-
serve, 200 m, 28.VIIL.1989 Minaeva (MHA); Udmur-
tia: Votkinsk Distr., Kostovaty 17.VI1.2000 Munitsyna
(MHA); Vladimir Prov: Aleksandrovo Distr., Sere-
gin & Privalova #M-388 (MW); Vologda Prov.: Sokol
Distr., Shorega Creek, 22.1X.1990 Ignatov (MHA);
Yaroslavl Prov.: Pleshcheevo Lake, 20.VII.2001 Ig-
natov & Ignatova (MHA). CAUCASUS: Karachae-
vo-Cherkessia: Teberdinsky Reserve, 2850 m,
8.1X.2005 Ignatov & Ignatova (MHA); Krasnodar

Territory: Caucasian Nature Reserve, Abago Mt., 1850
m, 20.VIL.1960 Artamonova (MW). GEORGIA: South
Osetia, Dzava Distr., 13.VIII.1955 Dombrovskaya
(MW). GERMANY: Bayrisches Wald, 20.X.1918 Paul
(MW). POLAND: Zarnowiec & al.: Musci Macrore-
gioni Merid. Poloniae Exs. #302 (MHA).

ASIA: RUSSIA: Altai Territory: Riddera,
25.VII1.1947 Polyakov (MHA); Altai Republic: Kai-
ru-Bazhi Peak, 2050 m, Ignatov #13/105 (MHA);
Amurskaya Territory: Zeya Nature Reserve, 15.VIIL.1980
L.Abramova #126 (MW); Buyatia: Khamar-Daban,
Vydrinnaya, 15.VIII.1989 Kazanovsky (MHA ex
IRK); Evenkiya: 62°09°N,91°09°E, 19.VII1.1992 Sz-
erbina (MW); Irkutsk Prov.: Ulkan, 1.VII.1976 Bar-
dunov (MHA ex IRK); Kamchatskaya Prov.:
Kozyrevsk, 220 m, 12.VII.2004 Czernyadjeva #64
(LE); Kemerovo Prov.: Tisulsky Distr., Kiya River, 400
m, 7.IX.1971 Vasiliev (MHA ex IRK); Khabarovsk
Territory: De Castri Bay, 18.V1.1854 Maximovicz (LE);
Primorsky Territory: Lazo Distr., Olkhovaya Mt., 1650
m, 2.X.2006 Ignatov, Ignatova & Cherdantseva #06-
2200 (MHA); Sakhalinskaya Prov.: Sakhalin, Dui, V-
1861 Glehn (LE); Kunashir, Saratovka, Ignatov #06-
1387 (MHA).

NORTH AMERICA: CANADA: New Brunswick:
Ireland 13008 (MO); Labrador: R.A.C.Waghorne
1.X.[18]93 (MO); Ontario: Ireland 24235 (MO); Prince
Edwards Island: J. Macoun Canadian Mosses # 293
(MO); Quebeck: Redfearn 37440 (MO); U.S.A.: Maine:
Allen 14774, 24555 (MO); Vermont: E.C.Taylor S-697
(NY); Wisconsin: Pursell 6120 (MO).
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