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NOTES ON TORTELLA (POTTIACEAE, BRYOPHYTA) IN THE CAUCASUS
3AMETKHU O POIAE TORTELLA (POTTIACEAE, BRYOPHYTA) HA KABKA3E
ELENA A.IGNATOVA! & HALINA YA. DOROSHINA?

E.A. ITHATOBA'!, I".51. JIOPOLLIMHA?
Abstract

Tortella nitida (Lindb.) Broth. is newly reported for the Russian part of the
Caucasus region. Descriptions, illustrations, distinctions, ecology and distributional
pattern are given for this species and for 7. bambergeri (Schimp.) Broth. and T.
flavovirens (Bruch) Broth. recently found in a coastal area of the Black Sea. The
identity of 7. brotheri (Lindb.) Broth. is discussed. Seven species of Tortella are
currently known in the Russian part of the Caucasus: T. alpicola Dixon, T. bambergeri,
T. flavovirens, T. fragilis (Hook. & Wilson) Limpr., T. inclinata (R. Hedw.) Limpr., T
nitida and T. tortuosa (Hedw.) Limpr.. A key for identification of these species is
provided.

Pestome

Tortella nitida (Lindb.) Broth. Bnepsrie Haiinena Ha KaBka3e. [laHbl onncanus,
WIITIOCTPAINHY, OTINYUTENbHBIE TPU3HAKHU, OTIMCAHA SKOJIOTHS U PacIpOCTpaHEeHNe
3TOTO BHJA, a TAK)KE HEJaBHO HalJeHHBIX Ha YepHOMOpckoMm mobepexne KaBkaza
T. bambergeri (Schimp.) Broth. u T. flavovirens (Bruch) Broth. O6cyxnaetcs
TakcoHOoMuueckuit cratyc I. brotheri (Lindb.) Broth. B Hactosmuii MmomeHT Ha
tepputopun Poccuiickoit wactu KaBka3a m3BecTHB cemb BHIOB pona Tortella: T.
alpicola Dixon, T. bambergeri, T. flavovirens, T. fragilis (Hook. & Wilson) Limpr., T.
inclinata (R. Hedw.) Limpr., T. nitida n T. tortuosa (Hedw.) Limpr.; npuBogutcs
KITIOY JUTS MIX OTIPEZIENICHNSI.
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Six species of the genus Tortella are listed for
the Russian part of the Caucasus in the recent
Check-list of mosses of East Europe and North
Asia (Ignatov & al., 20006); four of them, 7. alpi-
cola Dixon, T. bambergeri (Schimp.) Broth., T.
flavovirens (Bruch) Broth. and T inclinata (R.
Hedw.) Limpr. were discovered in this territory in
the last five years (Ignatova & al., 2005; Ignatova
& Golub, 2006).

During the field work of the second author in
the Sochi area of Krasnodar Territory one speci-
men of Tortella with strongly fragile leaves was
collected; it was identified as Tortella nitida

(Lindb.) Broth., a species previously unknown in
Russia. Here we provide a description and illus-
trations for this species, as well as for 7. bam-
bergeri and T. flavovirens, records for which, in
Russia, have been unsufficiently discussed.

Tortella nitida (Lindb.) Broth., Nat. Pflanzen-
fam. I(3): 397. 1902. — Tortula nitida Lindb.,
Ofvers. Torh. Kongl. Svenska Vetensk.-Akad. 21:
252.1864. — Fig. 1.

Plants medium-sized, in dense tufts, dull-green
to yellowish-green above, brownish below, with
shining costac on dorsal side. Stems 5-10(-20)
mm, with hyalodermis and weak to strong central
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strand. Leaves strongly fragile, with most apices
broken off, tightly incurved when dry, erecto-
patent to spreading when moist, hyaline basal part
not exposed, oblong to linear-lanceolate, broadly
acute, subobtuse or more narrowly acute to acumi-
nate, slightly or moderately concave to nearly flat
proximally, keeled distally, proximal parts with-
out apices ca. 3-4 mm long, 0.4-0.7 mm wide;
margins broadly incurved, often cucullate at apex,
uneven distally, slightly papillose-crenulate,
slightly undulate; lamina unistratose; upper and
median laminal cells thin-walled, rounded-quad-
rate, rounded-hexagonal or transversely widened,
5-10x5-11 um, obscure, covered by large bifid pa-
pillae; basal laminal cells hyaline, thin-walled, 50-
75%10-15 pm, transition to papillose median cells
gradual, formed by smooth and slightly papillose
chlorophyllose cells, smooth cells of transitional
zone 15-50x10-12 pm; costa strong, 75-120 pm
wide at base, gradually narrowing to the apex,
excurrent into a short mucro, flat to slightly con-
vex ventrally, on adaxial side covered by papil-
lose quadrate cells except in the proximal 1/5-1/4,
on abaxial side covered by linear smooth cells on
most of the length and by quadrate papillose cells
in the distal 1/6—1/5, in transverse section with
1(-2) rows of guide cells, two stereid bands, adax-
ial stereid band not extending to the distal part of
leaf, adaxial epidermal layer differentiated. Dio-
icous. Sporophytes unknown from Russia. [Seta
17-18 mm. Urn 3-3.5 mm long. Peristome teeth
ca. 0.5 mm, erect to somewhat inclined, orange-
red, densely spiculose. Spores 9-11um (from Eck-
el, 1998)].

Tortella nitida was collected in a narrow gorge
of the Agura River near Sochi, ca. 3 km from the
the coast of the Black Sea, on soil in a crevice of
a calcareous cliff, in shady forest. This species was
not reported from the Caucasus region before, but
we found one specimen previously collected in
Georgia, Adzharia, Alexeenko and Woronow,
1902 (LE; identified by V.F. Brotherus as T
brotheri Lindb. ex Broth.); it was collected from
rock walls of an old fort.

Tortella nitida is distributed mostly in Medi-
terranean and Atlantic areas of Europe, north to
Great Britain, and in Central Europe, Macarone-
sia and North Africa; it is known from Israel, Tur-
key and was recently reported from Kazakhstan

(Allen, 1999). All records from North America
are erroneous (Eckel, 1998).

Variability of T. nitida is described in detail
by Eckel (1998). She stated, on the basis of the
study of herbarium specimens from different re-
gions of Europe, that the populations from coast-
al areas have leaves mostly broadly acute at apex
and costa on the abaxial side entirely covered by
smooth elongate cells, whereas collections from
more elevated localities in the Alps have tenden-
cy to more narrowly acute to acuminate leaves
with costa on the abaxial side covered by subquad-
rate papillose cells. Puche (2006) in Flora
Briophitica Ibérica, Vol. 3, described the abaxial
side of the costa of 7. nitida as totally smooth.
Bosanquet (2006) in a discussion on the differen-
tiation of 7 bambergeri mentioned that 7. nitida,
as well as T fragilis, share with the former spe-
cies the distal portion of abaxial side of costa be-
ing covered by papillose subquadrate cells. In both
specimens from coastal area of the Black Sea, leaf
shape is typical for the species, and papillose sub-
quadrate surface cells on abaxial side of costa in
the distal 1/5—1/4 are clearly seen, and this por-
tion is even greater in immature intact leaves. Fur-
thermore, this character was also observed in spec-
imen from Spain in MO (Cano #1061) and other
European specimens in LE (see below).

Tortella nitida differs from all other Cauca-
sian species of the genus by a very gradual transi-
tion between hyaline basal cells and chlorophyl-
lose cells of the lamina; hyaline cells occupy a
rather small proximal portion of the leaf and gradu-
ally change into smooth chlorophyllose cells, and
then change to papillose and opaque rounded-
quadrate median cells; the hyaline border in the
proximal part of leaf is not very distinct, consist-
ing of 2-3 rows of longer cells, and sometimes it
is even difficult to recognize this plant as Tortel-
la. It can be confused with Trichostomum species,
especially with 7 brachydontium Bruch which is
most similar in leaf shape. However, leaves of T.
brachydontium are never fragile and totally lack
a hyaline border in the proximal part of the leaf.
Oxystegus tenuirostris (Hook. & Tayl.) A.J.E. Sm.,
which is often placed in Trichostomum, has more
or less fragile leaves, but they are more narrow,
linear, gradually tapering to the apex and crisped
when dry. Tortella nitida differs from T. tortuosa
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Fig. 1. Tortella nitida (Lindb.) Broth. (from Russia, Krasnodar Territory, Sochi, Ukrainskaya s.n., LE): 1 —

habit, dry; 2 — median laminal cells; 3, 4 —leaves; 5 —upper laminal cells; 6-9 — leaf transverse sections; 10 — basal
laminal cells; 11 — stem transverse section; 12 — transiton from basal to median laminal cells. Scale bars: 2 mm for 1;

1 mm for 3, 4; 100 mm for 2, 5, 10-12; 50 wm for 6-9.
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var. fragilifolia (Jur.) Limpr. by tightly incurved
vs. crisped leaves, the presence of a central strand
vs. its absence and the distal portion of the costa
usually densely papillose on the abaxial side (bet-
ter seen in intact immature leaves) vs. costa abaxi-
ally smooth throughout (sometimes only few pa-
pillae or projecting upper ends of surface cells are
seen). Eckel (1998) mentioned that 7. nitida usu-
ally forms hemispherical cushions like some
Grimmia species, and this character is also help-
ful in its recognition.

Specimens examined: RUSSIA: Krasnodar Ter-
ritory, Sochi area, Agura River gorge, 352 m alt.,
18.X.2008, Ukrainskaya [Doroshina] s.n. (LE);
GEORGIA: [Adzharia], prov. Batum, fort Gonia,
30.V.-12.V1.1902, Alexeenko & Woronow s.n.
(LE); SPAIN: Murcia, 200 m alt., Cano #1061
(MO); FRANCE: Biarritz, 9.V.1908, Fleischer s.n.
(LE); ITALY: Gorizia, 16.111.1880, Bottini s.n.
(LE); CROATIA: Rovigna, 19.111.1924, Baumgart-
ner s.n. (LE).

Tortella bambergeri (Schimp.) Broth., Nat.
Pflanzenfam. 1(3): 397. 1902. — Trichostomum
bambergeri Schimp., Syn. Musc. Eur. (ed. 2): 173.
1876.— Tortella tortuosa var. bambergeri (Schimp.)
Diill, Bryol. Beitr. 4: 89. 1984. — Fig. 2.

Plants medium-sized, in dense to moderately
loose tufts, light-green or yellowish-green above,
light-brownish below, moderately tomentose in
proximal part. Stems ca.10-20 mm, with hyalo-
dermis and rather large central strand. Leaves
crisped when dry, erect-spreading to spreading
when wet, hyaline basal parts exposed, moder-
ately to strongly fragile, with only few leaf apices
intact, linear, gradually tapering to the apex, proxi-
mal parts of mature leaves without apices 3-4 mm
long, 0.4-0.5(-0.6) mm wide, moderately concave,
slightly undulate; margins weakly incurved, papil-
lose-crenulate and slightly uneven distally; lami-
na unistratose, upper and median laminal cells
thin-walled, rounded-quadrate or rounded-hexag-
onal, 7-10 um wide, obscure, covered by large
bifid papillae; basal laminal cells hyaline, thin-
walled, 50-80x9-12 um, transition to papillose
median cells abrupt, V-shaped; costa strong, 70-
100 um wide at base, gradually narrowing distal-
ly, excurrent into short, epapillose, slightly den-
ticulate mucro, flat to slightly convex ventrally,
on adaxial side covered by papillose quadrate cells

except in the proximal 1/5-1/4, on abaxial side
covered by linear smooth cells on most of the
length and by quadrate papillose cells in the distal
1/5-1/4, in transverse section with one row of
guide cells, two stereid bands, adaxial stereid band
not extending to the distal part of leaf, adaxial
epidermal layer differentiated. Dioicous. Sporo-
phytes unknown from Russia. [Seta 8.5-10 mm.
Urn 1.5-1.7 mm long, cylindrical, slightly asym-
metric. Peristome teeth ca. 350 um long, papil-
lose, straight or twisted half a turn. Spores 10-12
pm (from Bosanquet, 2006)].

Tortella bambergeri was found in three areas
in the Krasnodar Territory. It was collected in the
projected Utrish Reserve, between Anapa and No-
vorossijsk; this area is characterized by a sub-
mediterranean climate with rainy winters and hot
dry summers, bedrocks are mostly carbonate, and
the vegetation in lower altitudinal belt is composed
of arid sub-mediterranean forests of Juniperus oxy-
cedrus, J. excelsa, Pistacia mutica, Quercus pu-
bescens, etc., and in the upper belt, broad-leaved
forests with sparse herbaceous cover dominate.
The species is locally not rare, it occurs almost
throughout the territory from about sea level to
ca. 300 m a.s.l., mostly on mesic to xeric rocks,
occasionally on limestone gravel, on old brick
hedge, at bases of Quercus and Juniperus trunks,
from open stations to shady broad-leaved forests.
Tortella bambergeri was first identified as 7. for-
tuosa (Hedw.) Limpr. (Ignatova et al., 2005), but
further study of these collections and comparison
with specimens of 7. bambergeri from Austria
showed that all records of 7. tortuosa from Utrish
belong to 7. bambergeri (Ignatova & Golub,
2006). The second locality was discovered in the
course of the revision of collections in LE: Anapa
District, Kryglaya Shchel’. And the third locality
is in the Apsheronsky Districts, near Mezmai, ca.
70 km from the Black Sea coast; the species was
collected there by the second author, on basic rock
in shady forest in a relatively mesic environment.

The species was also identified in collections
from Karachaevo-Cherkessia and Dagestan. Ac-
cording to labels, it grew on soil in forest as well
as on sandstone rocks.

Tortella bambergeri was described from Aus-
trian Alps (Tirol) and untill recently its was repor-
ted only from Central Europe. Bosanquet (2006)
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Fig. 2. Tortella bambergeri (Schimp.) Broth. (from Russia, Krasnodar Territory, Anapa District, Maly Utrish
Ignatov & Ignatova #05-359, MW): 1 — habit, dry; 2 — median laminal cells; 3 — upper laminal cells; 4 — stem
transverse section; 5-6 —leaves; 7-11 — leaf transverse sections; 12 —basal laminal cells; 13 — transiton from basal to
median laminal cells. Scale bars: 2 mm for 1; 1 mm for 5-6; 100 mm for 2-4, 12-13; 50 um for 7-11.
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reported a considerable number of localities of the
species in Great Britain and Ireland based on his
own new collections as well as revision of her-
barium specimens prevously identified mostly as
T. tortuosa var. fragilifolia. After that, T. bam-
bergeri was discovered in several localities in the
Iberian Peninsula (Brugués et al., 2009). The dis-
tribution of 7 bambergeri seems to be still incom-
pletely known because some authors did not reco-
gnize it as a separate species and placed it within
the variability of 7. fortuosa (Bosanquet, 2006).
The species was never reported from North Ame-
rica, but the description of the variability of 7. tor-
tuosa var. fragilifolia in North American material
(Eckel, 1998, 2007) allows one to suspect that 7.
bambergeri may occur there. Main diagnostic
characters separating 7. bambergeri from fragile
forms of T. fortuosa are the presence of central
strand and abaxial side of costa covered by papil-
lose subquadrate cells in its distal portion. Both
characters are mentioned as occasionally present
in some North American collections of 7. fortu-
osa var. fragilifolia and are illustrated by Eckel
(1998, 2007).

Our study of herbarium materials of 7. tortu-
osa from Caucasus in MW and MHA did not re-
veal any other collections with a central strand or
dorsally papillose costa. The latter character was
never taken into account in Russian handbooks
of mosses, but the presence of a central strand was
mentioned for 7. brotheri Lindb. ex Broth. by Sa-
vicz-Lyubitskaya & Smirnova (1970). However,
the protologue of the species did not describe a
stem transverse section (Brotherus, 1892). Col-
lections of Brotherus in H were not available for
our study (being loaned), but we studied two syn-
types of Mollia brotheri in LE. It turns out that
they belong to different species. One of them, “Im-
eretia, Utzeri pr. fl. Rion, V.F. Brotherus,
7.VIIL.1871” is, to our mind, just a slender form of
T. tortuosa and well agrees with the diagnosis of
Mollia brotheri that differentiates it from M. for-
tuosa in smaller size of plants, lighter colour and
shiny dorsal side of costa. Another syntype, “Os-
setia, ad fl. Didi Liachva, A.H. & V.F. Brotherus,
17.VIL.1881” has a well-developed central strand,
fragile leaves and dorsally papillose distal portion
of costa, thus agreeing with T bambergeri in all
important details. This may explain why the pres-

ence of a central strand was reported and illustrat-
ed in T brotheri (Savicz-Lyubitskaya & Smirno-
va, 1970). Before the formal lectotypification, 7or-
tella brotheri seems to be conspecific with T tor-
tuosa, as the smooth and shiny costa mentioned
in the protologue contradicts characters established
for T bambergeri.

Selected specimens examined: RUSSIA: Krasno-
dar Territory: Anapa District, projected Utrish Re-
serve, Ignatov & Ignatova #05-350 (MW); Anapa Dis-
trict, Kruglaya Shchel’, 13.1X.1959 Abramova & Abra-
mov s.n. (LE); Apsheronsky District, Mezmai settle-
ment surroundings, 8.VII1.2003, Ukrainskaya #13807
(LE); Karachaevo-Cherkessia: Bermamyt Mt.,
14.VI11.1993 Ukrainskaya s.n. (LE); Daut River Gorge,
5.VII1.1993 Ukrainskaya s.n. (LE); Dagestan: Kaitag-
sky District, between Madzhalis and Zil’bagi settle-
ments along road to Urkarakh, 8.VII.1961 Bobrov s.n.
(LE). SOUTH OSSETIA, ad fl. Didi Liachva,
17.VI1.1881, A.H. & V.F. Brotherus s.n. (LE).

Tortella flavovirens (Bruch) Broth., Nat. Pflan-
zenfam. I (3): 397. 1902. — Trichostomum flavovi-
rens Bruch, Flora 12: 404, pl. 2. 1829. — Fig. 3.

Plants medium-sized, in dense tufts, yellowish-
green above, light-brownish below. Stems 5-15
mm, with hyalodermis and weak central strand,
forked, with sparse rhizhoids in leaf axils. Leaves
contorted when dry, erecto-patent to spreading
when moist, hyaline basal parts not exposed, not
fragile, ovate-lanceolate, acute or subobtuse, mo-
derately concave to nearly flat proximally,
keeled-concave distally, 2-3 mm long, 0.4-0.6
mm wide; margins erect or broadly incurved,
often cuculate at apex, slightly papillose-crenu-
late; lamina unistratose; upper and median lam-
inal cells thin-walled, rounded-quadrate or
rounded-hexagonal, 8-12 um wide, obscure, cov-
ered by bifid papillae; basal laminal cells hya-
line, lax, thin-walled, 40-70x10-18 pm, transi-
tion to papillose median cells mostly abrupt; cos-
ta strong, 60-100 pm wide at base, gradually
narrowing to the apex, excurrent into short muc-
ro, flat to slightly convex ventrally, on adaxial
side covered by papillose quadrate cells except
in the proximal 1/5-1/4, on abaxial side covered
by linear smooth cells, in transverse section with
one row of guide cells, two stereid bands, adaxi-
al stereid band not extending to the distal part of
leaf, adaxial epidermal layer differentiated. Di-
oicous. Sporophytes unknown from Russia. [Seta
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Fig. 3. Tortella flavovirens (Bruch) Broth. (from Russia, Krasnodar Territory, Anapa District, Maly Utrish
Ignatov & Ignatova #05-584, MHA): 1 — habit, dry; 2, 7 — upper laminal cells; 3 — stem transverse section; 4 —
median laminal cells; 5-6 —leaves; 8-12 —leaf transverse sections; 13 —basal laminal cells; 14 — transiton from basal
to median laminal cells. Scale bars: 2 mm for 1; 1 mm for 5-6; 100 mm for 2-4, 7-14.
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red, 11-13 mm. Urn 1.8-2.2 mm long. Peris-
tome teeth ca. 0.5 mm, straight to somewhat
inclined or slightly twisted. Spores 10-14pum (from
Eckel, 1998)] .

Tortella flavovirens was collected on the Black
Sea coast between Anapa and Novorossijsk, in the
territory of projected Utrish Reserve, just behind
gravely beach of the sea, on the shores of two small
somewhat salty lakes, on soil among Carex and
Juncus spp. This habitat is quite appropriate for
the species which is known as a salt-tolerant plant,
usually growing on coastal beaches in saltwater
spray (Eckel, 1998). In Europe it is confined to
the Mediterranean and Atlantic coasts, north to
Great Britain; it is also known from Macaronesia,
North Africa, SW Asia, New Zealand and south-
eastern North America.

In leaf shape T flavovirens resembles T. incli-
nata; both species have acute to subobtuse con-
cave leaves and abruptly delimited hyaline proxi-
mal cells; however, they are easily differentiated
by the costa covered on the adaxial side by papil-
lose subquadrate cells in the former species vs.
smooth linear cells in the latter one, in leaf trans-
verse section with a differentiated adaxial epider-
mal layer vs. a non-differentiated one with an ex-
posed adaxial stereid band. Furthermore, 7. fla-
vovirens usually has a central strand while 7. in-
clinata lacks it. Other species of Tortella with a
central strand (7 bambergeri, T. nitida, T. alpico-
la) have strongly fragile leaves, contrary to 7. fla-
vovirens.

Specimen examined: RUSSIA: Krasnodar Terri-
tory, Anapa Distr., projected Utrish Reserve, Ignatov
& Ignatova #05-584 (MHA).

Among other species of the genus, only 7. tor-
tuosa is common in the Caucasus; it is frequent in
a wide range of habitats above tree line and sparse
in the forest belt. Tortella tortuosa var. fragilifolia
is very rare, few known specimens of this variety
were collected at high altitudes. Tortella fragilis was
reported as a rare species in alpine belt from Teber-
da Reserve in Karachsevo-Cherkessia (Ignatova et
al., 2008) and from Kabardino-Balkaria (Kharzi-
nov et al., 2004), but it is not known from the Cau-
casian Reserve (Akatova, 2002).

Tortella alpicola and T. inclinata were only
recently discovered in the Caucasus, and both
are known just by a single record. Tortella alpi-

cola was collected in Karachaevo-Cherkessia,
Teberda Reserve, at ca. 1450 m a.s.1., in crevices
of dry cliffs near waterfall (Ignatova et al., 2008).
Tortella inclinata was reported from Mostovkoj
District of Krasnodar Territory, near Psebaj set-
tlement, on steep slope of Malaya Laba Gorge,
on gypsum outcrops (Ignatova & Golub, 2006).

KEY FOR IDENTIFICATION OF SPECIES OF
TORTELLA IN THE CAUCASUS

1. Leaves fragile, most apices of mature leaves
broken off........cccooeiiiiiiii 2
— Leaves not fragile, most leaf apices intact 6
Caducous leaf tips segmented, consisting of
several units; plants small, stems 0.5-1(1.5)
cm, central strand present; leaves to 2 mm
1ONG v T alpicola
— Caducous leaf tips not segmented; plants usu-
ally larger, central strand present or absent;
leaves usually longer than 2 mm............... 3
3. Lamina bistratose distally; leaves slightly
curved with usually straight upper part; mar-
ginal cells often extending above half of leaf
length ..ccooovveiiieieeee T fragilis
— Lamina unistratose throughout; leaves
crisped, contorted or tightly incured; margi-
nal cells often extending above half of leaf
length ...oooviieiiieee e, 4
4. Abaxial side of costa covered by smooth elon-
gate cells throughout; central strand absent
.......................... T. tortuosa var. fragilifolia
— Abaxial side of costa in distal portion cov-
ered by papillose subquadrate cells; central
strand Present .......oceeeeeveeeenreeriesreeeeseeennn. 5
5. Leaves tightly incurved, not crisped when dry,
oblong to linear-lanceolate, broadly acute and
often cucullate at apex; transition between
hyline basal laminal cells and papillose me-
dian cells very gradual ................... T. nitida
— Leaves contorted or crisped when dry, linear,
narrowly acute or acuminate, not cucullate;
transition between hyline basal laminal cells
and papillose median cells abrupt ...............
.............................................. T. bambergeri
6(1).Leaves linear, to 7 mm long, acuminate, not
cucullate at apex .... T. fortuosa var. tortuosa
— Leaves oblong-lanceolate to elliptical, to 3.5
mm long, broadly acute to obtuse, often cu-
cullate at aPeX ....ceeveevveeeeenrieieieeiesie e 7
7 . Autoicous, sporophytes frequent; stems to 5

N
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mm long; leaves crouded, shoots rosulate;
transition between hyaline basal laminal cells

and papillose median cells gradual .............
........................... [T humilis (Hedw.) Jenn.]
— Dioicous, sporophytes rare; stems longer than
5 mm, evenly foliated; transition between hy-
aline basal laminal cells and papillose medi-

an cells abrupt ........ccoooeeeiiieiinieee 8
8. Central strand absent; adaxial side of costa
covered by elongate smooth cells throughout
.................................................. T inclinata
— Central strand usually present; adaxial side of
costa covered by papillose subquadrate cells
in distal 3/4 of leaf ................. T flavovirens
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