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HOOKERIACEAE 

KEY TO THE GENERA 

1. Costa long .......................................................... ........................................ ...... ...... 2 
1. Costa short or absent ........... ... ................................................ ............................... 4 

2. Costa single .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . . .. .. .. . .. . 1. Distichophyllum 
2. Costa double ......... .................. .. ............................................... ......................... . 3 

3. Leaves lingulate, almost symmetric. Laminal cells almost isodiametric, 
unipapillose. Setae long ..................... ........ ................................... 4. Callicostella 

3. Leaves often scalpelliform, asymmetric. Laminal cells rhomboid-hexagonal, 
smooth. Setae short .. .. .. ................... ..... .................... ................... 5. Hookeriopsis 
4. Leaf margins dentate above; costa very short and forked above. Laminal 

cells less than 100 x 50 µm. Setae spinose ........................ 2. Calyptrochaeta 
4. Leaf margins entire; leaves ecostate. Laminal cells very large, more than 100 

x 50 µm. Setae smooth .............................. ....... ...... ................... .... 3. Hookeria 

1. Distichophyllum Dozy & Molk. 

Plants flaccid. Stems procumbent, simple or with few branches, complanately 
leaved, without a central strand, cortical cells thin-walled. Leaves contracted and 
sometimes undulate when dry, oblong, obovate or spathulate, somewhat 
dimorphic, the lateral leaves usually narrower and longer than the dorsal and the 
ventral leaves; margins almost entire, the border narrow of linear cells; costa 
slender, often flexuose, ending far below the leaf apex. Median laminal cells 
quadrate-hexagonal, thin-walled, towards leaf apex and margins usually smaller, 
towards base larger. Autoicous or dioicous. Inner perichaetial leaves broadly 
ovate, acuminate, ecostate; paraphyses few. Setae elongate, smooth, blackish. 
Capsules inclined, oblong, with a distinct apophysis. Operculum with a long beak. 
Peristome double; exostome teeth lanceolate, the outer surface with a zigzag 
median line, densely transversely striolate but only the apical part papillose, the 
inner surface longitudinally furrowed along the median line, smooth; endostome as 
long as exostome, the basal membrane high, the segments long, cilia short or 
absent. Calyptra horn-shaped, finely fringed at base. Inner perigonial leaves 
broadly ovate, cymbiform, acute; paraphyses few or absent. 

The plants are very flaccid. Leaf areolation is helpful for distinguishing species 
within the genus. 

The Japanese taxa of Distichophyllum were reviewed by Noguchi (1956). 

KEY TO THE SPECIES 

1. Leaves conduplicate and bending inwards; margins broadly revolute ................ .. 
. . . ..... . . . ........... ...... . . . . . . ...... ......... ..... ... ....... ..... ............. .. ..... ................ 3. D. carinatum 

1. Leaves slightly keeled; margins plane or slightly recurved ............... ..... .............. 2 
2. Leaves oblong to oblong-lingulate, distinctly apiculate or shortly acuminate 

... ........ .. ...... .......................... .. ..... ... ...... ... ............ .. .. ... ... ................ ...... ... .. ........... . 3 
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2. Leaves ovate, spathulate or oblong-spathulate, rounded-obtuse or minutely 
apiculate ..... ........... ........ ...... ... .. ........ .... .... .. ......... ..... .. .. ...... ...... ........ ..... ...... ....... 4 

3. Leaf border narrow and pale. Median lamina! cells shorter than 30 µ.m. 
Calyptra bearing erect hairs .... ......... ......... ... ........................... ....... 1. D. maibarae 

3. Leaf border stout, yellowish. Median lamina! cells longer than 30 µ.m. Calyptra 
not hairy .. .. . . .. . . ... ..... .... .. ... . . . . . . . .. . . . .... ........ .. ... .. .... ..... ... .. ... 2. D. collenchymatosum 
4. Leaf margins bordered throughout .. ... ... ... ..... ... ....... ..... .. ....... 4. D. obtusifolium 
4. Leaf margins not bordered above .... .... .. ... .. ... ....... ....... ... ........ . 5. D. osterwaldii 

1. Distichophyllum maibarae Besch. (Fig. 327) 

J. Bot. 13: 41 (1899). 

D. gonoi Card., Bull. Soc. Bot Geneve ser. 2, 3: 278 (1911) . 

Plants pale or yellowish-green, small, in dense tufts. Stems blackish, ea. 10 mm 
long, ea. 3 mm wide with leaves, densely leaved. Leaves strongly contracted and 
undulate when dry; dorsal and ventral leaves symmetric, oblong, the apices 
rounded but shortly apiculate or acuminate; lateral leaves oblong but slightly 
spathulate and longer than the dorsal leaves, 1.5-2.0 x 0. 7-0.8 mm, somewhat 
asymmetric; margins entire or often with minute, obscure teeth above, the border 
pale, consisting of 1- 2 rows of linear, vermicular cells above and 2-3 rows of linear 
cells below. Median lamina! cells quadrate-hexagonal, 20-30 x 15-20 µ.m, the walls 
thin and scarcely collenchymatous; apical cells 15-20 x 12-17 µ.m, hexagonal; 
towards leaf base rapidly larger, at insertion 40-55 x 25-27 µ.m, hexagonal, thin
walled. Autoicous. Inner perichaetial leaves broadly ovate, somewhat long
acuminate, with indistinct borders. Setae curved when dry, brown, 5-8 mm long, 
ea. 0.12 mm thick. Capsules oblong, with a distinct apophysis, 0.50-0.65 x 0.3-0.4 
mm, brown, mammillose on the surface, strongly constricted below the mouth and 
above the apophysis. Operculum ea. 0.6 mm long, smooth. Exostome teeth 
lanceolate, ea. 0.25 mm long. Spores S-11 µ.m, smooth. Calyptra ea. 1 mm long, 
slightly yellowish but blackish at apex, with several long hairs. Perigonium below 
the perichaetium; inner perigonial leaves broadly ovate, acute, ea. 0.6 mm long. 

Exsiccati : Musci Japonici 8: 360 (1954); 10: 464 (1956); 16: 767 (1960); 19: 912 (1964); 22: 1065 
(1968) ; 23: 1117 (1968); 28: 1364 (1977) . 

Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu) , Taiwan, Philippines. 

This species grows at damp sites near small streams, often on rocks dripping 
with water. It is not uncommon in the warmer areas of Japan, but is rare towards 
the north. 

D. maibarae is readily identified by its pale or yellowish-green colour and highly 
flaccid shoots. The habitat is also distinctive. 

2. Distichophyllum collenchymatosum Card. (Fig. 328, A) 

Bull. Soc. Bot. Geneve ser. 2, 3: 278 (1911) . 

D. gracilicau/e auct. non. Fleisch .: Sak., Bot. Mag. Tokyo 47: 337 (1933). - D. tutigae lhs., Trans. 
Sapporo Nat. Hist. Soc. 13: 395 (1934). - D. sikokuense Dix. , Rev. Bryol. Lich . 13: 14 (1942). - D. 
acutifo/ium Dix., Rev. Bryol. Lich . 13: 15 (1942) . 
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Figure 327. 

Distichophyllum maibarae Besch. a. Plant, x1 .5. b. Dorsal leaf, x19. c. Lateral leaves, x19. 
d. Cells at leaf apex, x166. e,f Median lamina! cells, x166. g. Perichaetium, x29. h. Capsule, 
x29. i. Dry capsule, x29. j. Dry capsule, with calyptra, x29. k. Perigonium, x29. /. Inner 
perigonial leaf, x29. [Geno 467) 
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Plants pale green to yellowish. Stems blackish, complanately and densely 
leaved, ea. 1.8 mm wide with leaves. Leaves contracted and undulate when dry, 
only slightly dimorphic; dorsal leaves oblong to lingulate with a distinct but short 
apiculus, usually 2.2 x 1.2 mm; lateral leaves mostly lingulate, slightly asymmetric 
and somewhat longer than the dorsal leaves; margins slightly recurved, the borders 
broad and distinct, yellowish, consisting of two rows of linear cells; costa yellowish, 
extending to 3/4 the leaf length. Median laminal cells hexagonal, collenchymatous, 
30-40 x 28-35 µm; upper cells 27--32 x 20-22 µm. Autoicous. Inner perichaetial 
leaves narrowly oblong, acute, ea. 0.80 x 0.27 mm, with distinct borders. Setae 
15-20 mm long, brown. Capsules inclined to horizontal, oblong to elliptic, with a 
distinct apophysis, usually 1.0 x 0.5 mm, mammillose. Operculum ea. 0.6 mm long. 
Exostome teeth ea. 0.35 mm long. Calyptra usually ea. 2 mm long, with a blackish 
and somewhat scabrous apex, not hairy. Perigonium occurring below the 
perichaetium; inner perigonial leaves broadly ovate, acute, ea. 0.4 mm long. 

Exsiccati: Musci Japonici 5: 212 (1951), as 0. gonoi; 21: 1013 (1966). 

Distribution: Japan (Honshu, Shikoku, Kyushu , Ryukyu), Taiwan, Hong Kong. 

The species is larger than D. maibarae, and prefers drier habitats. It is less 
common than D. maibarae throughout much of Japan. 

3. Distichaphyllum carinatum Dix. & Nichols (Fig. 328, B) 

Rev. Bryol. 36: 24, f. 1-7 (1909). 

Plants minute, green, with axillary, spindle-shaped, ea. 0.1 mm long gemmae. 
Stem leaves crowded and scarcely complanate, small, usually 1.0-1.3 mm long, 
ovate, shortly acuminate, conduplieate and bending inwards, the lateral leaves 
similar to the dorsal leaves; margins broadly revolute, bordered with 2 rows of pale, 
linear cells. Other laminal cells almost uniform both in shape and size throughout 
the leaf, hexagonal, 30-40 x 15-17 µm, with thin walls, not collenchymatous. 

Distribution: Japan (Honshu), central and western Europe. 

This species is strongly characterized by its leaves being strongly conduplieate 
and bending inwards. 

It shows a remarkable disjunction between Europe and Japan. In Japan it is 
known only from the subalpine region of central Honshu, where it is very rare on 
dripping limestone cliffs in ravines. 

4. Distichaphyllum abtusifolium Ther. (Fig. 329, A) 

Le Monde des Plantes ser. 2, 9: 22 (1907). 

D. undulatum auct. non Dozy & Molk. ex Bosch & Lac.: Sak. , Bot. Mag. Tokyo 47: 337 (1933) . -
D. japonicus Nog., Musci Jap. Exs. 16: 766 (1960), nom. nud . - D. japonicus var. minus Nog., Musci 
Jap. Exs. 21 : 1015 (1966), nom. nud. 

Plants robust, yellowish-green, in dense tufts. Stems ea. 30 mm long, ea. 4 mm 
wide with leaves, densely and complanately leaved. Leaves constricted when dry; 
dorsal leaves ea. 2.0 x 1.2 mm, symmetric, obovate, much narrower at the base, the 
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Figure 328. 

A. Distichophyllum collenchymatosum Card. a. Plant, x 1.5. b. Dorsal leaf, x 19. c. Lateral 
leaf, x19. d,e. Median laminal cells, x166. f Capsule, x19. g. Dry capsule, with calyptra, x19. h. 
Peristome teeth, x166. i. Perigonium, x29. j . Outer perigoial leaf, x19. k. Inner perigonial leaf, 
x19. [a,f--k, lwatsuki & Sharp M1201; b--f!, Faurie 1156] 

B. D. carinatum Dix. et Nichols. /. Stem leaves, x42. m. Cells at leaf apex, x236. n. Median 
laminal cells, x236. o. Perichaetium and stem leaf, x42. p. Gemmae, x166. (Takaki 6683] 
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apices rounded-obtuse but often with a minute apiculus; lateral leaves ea. 2.5 x 1.0 
mm, obovate or somewhat oblong-spathulate, slightly asymmetric; margins slightly 
recurved below, minutely denticulate at apex, the border narrow, yellowish, 
consisting of 2 rows of linear cells below, but of a single row of somewhat broader, 
linear cells at the apex; costa yellowish, extending to 1 /2-2/3 the leaf length; costa 
of lateral leaves usually longer than in dorsal leaves. Median laminal cells very lax, 
thin-walled, quadrate-hexagonal, 53--65 x 32-42 µm, scarcely collenchymatous, 
towards leaf-base rectangular, much larger, 85-120 x 35-40 µm. Inner perichaetial 
leaves oblong, obtuse, ecostate, to 0. 7 x 0.2 mm. Setae ea. 5 mm long, ea. 0.17 
mm thick, reddish-brown, scabrous throughout. Capsules inclined, oblong, ea. 0.8 
x 0.4 mm, reddish-brown, mammillose, constricted below the mouth and above the 
apophysis. Exostome teeth ea. 0.3 mm long. Spores 8-11 µm. Calyptra ea. 1.5 
mm, not scabrous but with longitudinal ridges. 

Exsiccati: Musci Japonici 16: 766 (1960), as 0. japonicus; 21: 1014 (1966), as D. japonicus; 21: 
1015 (1966), as D. japonicus var. minus; 26: 1262 (1976); 33: 1616 (1982) . 

Distribution: Endemic to Japan (Kyushu, Ryukyu). 

This rare species is distinguished from its relatives by the large, rounded-obtuse 
leaves with a narrow borders. 

5. Distichophyllum osterwaldii Fleisch. (Fig. 329, B) 

Musci FI. Buitenzorg 3: 994, f. 170 (1908) . 

Plants robust, dark-green. Stems to 8 mm wide with leaves. Leaves distant and 
widely spreading, strongly undulate and crisped when dry, distinctly dimorphic; 
dorsal leaves obovate-oblong or lingulate-spathulate with a rounded, non apiculate 
apex, somewhat asymmetric, the costa extending to 3/4 the leaf length; lateral 
leaves long-lingulate, rounded-obtuse, slightly asymmetric, the costa longer in 
dorsal leaves; leaf border broad below, yellowish, in 4-5 rows of linear and rather 
thick-walled cells, becoming narrower and ending above mid-leaf. Median lamina! 
cells lax, hexagonal, scarcely collenchymatous, 30-45 x 27-30 µm, towards 
margins slightly smaller, but becoming rapidly much smaller towards apex, 10-12 
µmat apex. 

Exsiccati: Musci Japonici 30: 1460 (1978). 

Distribution: Japan (Ryukyu), Taiwan, Philippines, Borneo, Java. 

This species grows on soil or on humus along streams. 

2. Calyptrochaeta Desv. 

Plants dark-green, soft. Stems soft, blackish, suberect, occasionally 
procumbent, with fasciculate radicles at apex, sparsely and ± complanately leaved, 
with a small central strand. Leaves ovate, oblong or obovate, shortly acuminate, 
dimorphic, the dorsal and ventral leaves smaller than the lateral leaves; margins 
plane, mostly dentate above, bordered throughout with 2-3 rows of linear or 
sublinear cells; costa mostly short, divided at base or indistinct. Median lamina! 
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Figure 329. 

A. Distichophyllum obtusifolium Ther. a. Dorsal leaf, x19. b. Lateral leaves, x19. c. Cells at 
leaf apices, x166. d,e. Median laminal cells, x166. f Outer perichaetial leaf, x19. g. Inner 
perichaetial leaf, x19. h. Capsule, x29. i. Peristome teeth , x166. j . Dry capsule, with calyptra, 
x19. [lsotype of D. obtusifolium Ther.] 

B. D. osterwaldii Fleisch. k. Dorsal leaves, x19. /. Lateral leaf, x19. m. Cells at leaf apex, 
x166. n,o. Median laminal cells, x166. [Noguchi 42522] 
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cells oblong-hexagonal, rather thick-walled, often subporose. Dioicous or 
autoicous. Perichaetial leaves few, oblong, shortly acuminate. Setae long, 
blackish-brown, densely spinose. Capsules inclined, oblong, smooth. Operculum 
dome-shaped, with a long beak. Exostome teeth linear-lanceolate, furrowed along 
the median line below, densely papillose in the upper half, densely striolate in the 
lower half; endostome as long as exostome, the basal membrane high, the 
segments large, cilia absent. Calyptra campanulate, lobed at base. 

KEY TO THE SPECIES 

1. Marginal teeth of leaves small, not spinose .......... .. .............. .. ......... 1. C. japonica 
1. Marginal teeth of leaves large, spinose ... ... ....... .... ......................... . 2. C. parviretis 

1. Calyptrochaeta japonica (Card. & Ther.) lwats. & Nog. (Fig. 330, A) 

J. Hattori Bot. Lab. 46: 236 (1979). 

Eriopus japonicus Card. & Ther., Bull. Acad . lnt. Geogr. Bot. 17: 2 (1908). - E. mollis Card ., Bull. 
Soc. Bot. Geneve ser. 2, 3: 278 (1911) . 

Plants large, soft, dark-green, in loose tufts. Stems to 30 mm long, simple or 
sparingly branched, prostrate or suberect, blackish, fragile, complanately and 
sparsely leaved, obtuse, with dense rhizoids below, with a small central strand. 
Stem leaves slightly twisted when dry, widely spreading when moist, asymmetric, 
obovate, narrowest at base, shortly apiculate, variable in size, mostly to 3.2 x 1.8 
mm; dorsal and ventral leaves smaller than the lateral leaves, the basal leaves much 
smaller; margins plane, bordered with 2-3 rows of linear, vermicular, slightly thick
walled cells, minutely serrulate above, entire below; costa very short and often 
forked above. Median laminal cells large, elongate-hexagonal, 60- 70 x 27-30 µ.m, 
thin-walled, towards leaf apex smaller, mostly hexagonal, 30-45 x 25-30 µ.m, 
towards leaf base much larger, 100-130 x 30-35 µ.m. Perichaetial leaves few; inner 
perichaetial leaves broadly ovate, ecostate. Setae ea. 9 mm long, yellowish, 
spinose, the spine long and pellucid. Capsules horizontal, oblong, ea. 1.0 x 0.6 
mm, blackish, scabrous. Operculum dome-shaped, with an erect beak, ea. 0.65 
mm long, smooth. Peristome teeth lanceolate, to 0.35 mm long, yellowish, densely 
striolate below, papillose and pellucid above, the lamellae high; endostome as long 
as exostome, the segments linear-lanceolate, cilia absent. 

Exsiccati: Musci Japonici 11 : 515 (1956), as Eriopus mo/Jis; 17: 813 (1962), as E. mollis; 18: 862 
(1962), as E. mollis ; 20: 973 (1964), as E. mollis; 30: 1463 (1978), as E. japonicus. 

Distribution: Japan (Honshu, Shikoku, Kyushu), Taiwan. 

This species grows on moist rocks in shady sites along streams. 
In general appearance this species is similar to a depauperate form of 

Hookeria, but it is easily separated from Hookeria by the distantly spaced leaves. 
The spinose setae are also a striking features. Because of a similarity in habitat, C. 
japonica may also be mistaken for a species of Distichophyllum in the field. 
However, the dark-green shoots with distantly spaced leaves contrast strongly with 
the pale green, densely leaved plants of Distichophyllum. 
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A. Calyptrochaeta japonica (Card. & Ther.) lwats. & Nog. a. Plants, x4. b. Cross-section of 
stem, x42. c. Lateral stem leaf, x6. d. Dorsal stem leaf, x6. e. Cells at apex of stem leaf, x90. 
f,g. Median laminal cells of stem leaf, x180. h. Sporophyte, x10. i. Peristome teeth , x90. [a-g. 
Noguchi 8531; h,i, Mizutani s.n.] 

B. C. parviretis (Reisch .) lwats., Tan & Touw. j . Lateral stem leaf, x12. k. Dorsal stem leaf, 
x12. l,m. Median laminal cells of stem leaf, x300. [Schiffner 12766 from Java] 
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2. Calyptrochaeta parviretis (Fleisch.) lwats. , Tan & Touw (Fig. 330, B) 

In Touw, J . Hattori Bot. Lab. 44: 150 (1978). 

Eriopus parviretis Reisch ., Musci Fl . Buitenzorg 3: 1008 (1908) . - E. parviretis var. minor Shin, 
Sc. Rep. Kagoshima Univ. 11 : 103, pl. 2 (1962) . 

Stems to 20 mm long, sparsely leaved, simple or sparingly branched. Lateral 
stem leaves ovate to obovate, shortly acuminate, to 3.00 x 0.16 mm; dorsal stem 
leaves broadly ovate to suborbicular, shortly acuminate, to 2.00 x 0.14 mm; margins 
plane, sharply dentate in the upper half, the teeth spinose, bordered by 2 rows of 
linear or sublinear cells. Median laminal cells oblong-hexagonal, 50-65 x 20-25 µ.m, 
the walls subporose. 

Distribution: Japan (Ryukyu), Philippines, Borneo, Java. 

This species grows on rocks or at the base of trees. No sporophytes have 
been found in Japan. 

3. Hookeria Sm. 

Hookeria acutifolia Hook. & Grev. (Fig. 331) 

Edinburgh J. Sc. 2: 225, f. 5 (1825). 

H. nipponensis (Besch.) Broth. in Engler & Prantl, Nat. Pfl. 1 (3): 934 (1907) . 

Plants soft, pale to yellowish-green, glossy, often in flattened mats. Stems 
prostrate, to 30 mm long, simple or with branchlets, complanately leaved, to 5 mm 
wide with leaves. Leaves ± polymorphic, slightly altered when dry, plane; dorsal 
leaves appressed, symmetric, ovate to ovate-lanceolate, broadly acute, sometimes 
rather obtuse, 3.0-3.5 x 1.5-2.0 mm; lateral leaves spreading, sometimes slightly 
asymmetric, ovate to ovate-elliptic, 3.5-4.0 x 1.7- 2.3 mm, the apex broadly acute, 
with one conspicuously large cell; ventral leaves ovate to ovate-lanceolate, acute, 
2.3-3.0 x 1.2-1. 7 mm; all leaves narrowed at base, ecostate; margins plane, entire. 
Laminal cells very large, hyaline; median cells oblong-hexagonal, 100-130 x 55-65 
µ.m, thin-walled, towards margin and apex smaller; marginal cells longer than inner 
cells but scarcely forming a border; apical cells sometimes with brown, rhizoid-like 
outgrowths; basal cells elongate-hexagonal, 13-170 x 42-55 µ.m. Autoicous? 
Perichaetia lateral, the leaves few and smaller than vegetative leaves; inner 
perichaetial leaves lanceolate, ea. 2 mm long. Setae geniculate from horizontal 
vaginula, stout, flexuose, 8--10 mm long, 0.26-0.35 mm thick, orange-brown, 
smooth. Capsules horizontal to slightly pendulous, oblong, 1.5-1 . 7 mm x 0. 75-1 .00 
mm, slightly mammillose, orange-brown; exothecial cells hexagonal to 
subquadrate, collenchymatous; stomata few. Annulus absent. Operculum long
rostrate from a conical base, o. 75-1 .00 mm long. Exostome teeth lanceolate, to 
0.45 mm long, orange-brown and densely striolate in the lower half, yellowish and 
somewhat papillose above; endostome as long as exostome, the basal membrane 
extending to half its length, the segments large, keeled and papillose. Spores 9-12 
µ.m, slightly scabrous. Calyptra conical, smooth, 1.5-1 . 7 mm long, yellowish. 
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Hookeria acutifolia Hook. & Grev. a. Dorsal stem leaves, x10. b. Lateral stem leaves, x10. 
c. Ventral stem leaves, x10. d. Cells at apex of lateral stem leaf, x135. e. Median lamina! cells of 
lateral stem leaf, x135. f Inner perichaetial leaf, x10. g. Capsule, x10. h. Peristome teeth, x135. 
i. Perigonium, x10. j. Inner perigonial leaf, x15. (Noguchi 524) 
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Perigonia gemmiform; inner perigonial leaves ovate; paraphyses several, broad but 
short, consisting of few, long cells. 

Exsiccati: Musci Japonici 8: 371 (1954), as H. nipponensis; 26: 1274 (1976); 27: 1324 (1976) . 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu), N. & S. America, Hawaii. 

This species occurs scattered on soil or on rocks covered with humus, in moist, 
shady sites in valleys. 

Filamentous rhizoids (gemmae?) are often produced at leaf apices from several 
differentiated cells which are larger than other cells. The pale green colour and 
silky luster are useful for distinguishing this species in field. The setae are very thick 
in proportion to their length. 

4. Cal/icostella (C. Muell.) Mitt. 

Callicostella papillata (Mont.) Mitt. (Fig. 332) 

J. Linn. Soc. Bot. suppl. 1: 136 (1859). 

Hookeria papillata Mont., London J. Bot. 3: 632 (1844) . 

Plants yellowish-green, soft. Stems prostrate, to 50 mm long, subpinnately 
branched; branches obtuse, to 8 mm long and ea. 2 mm wide with leaves. Leaves 
complanate, flexuose and subcrisped when dry, polymorphic. Dorsal leaves 
appressed, slightly concave, lingulate, broadest at base, rounded and minutely 
apiculate, slightly asymmetric, to 1.8 x 0.6 mm; margins coarsely toothed in the 
upper half, the teeth often double; costa double, strong, diverging at base, 
extending to near leaf apex and often bearing several teeth on above dorsal 
surface. Median laminal cells of dorsal leaves rectangular to oblong-hexagonal, 
15-25 x 6-8 µm, thin-walled, with a long papilla over each lumen; marginal and 
upper cells similar to the median; lower cells lax, elongate-hexagonal, 30-50 x 8-1 0 
µm, smooth, thin-walled. Lateral leaves similar to the dorsal leaves in shape but 
often somewhat conduplicate and broadly acute, slightly asymmetric, distinctly 
concave below, plane above; costa flexuose. Ventral leaves appressed, slightly 
concave, lingulate to ovate-lanceolate, acute to acuminate, symmetric, to 1.5 x 0. 7 
mm; margins remotely dentate; costa slender, extending to 2/3 the leaf length; 
median laminal cells elongate-hexagonal, 35-50 x 7.0--8.5 µm, smooth, towards 
margin longer and narrower. Branch leaves similar to the stem leaves. Synoicous. 
Inflorescences lateral on stem, the leaves few; inner bracts oblong-lanceolate, to 
1.8 mm long, the costa double, long; paraphyses many. Setae geniculate from 
horizontal vaginula, 10-13 mm long, ea. 0.13 mm thick, smooth. Capsules inclined, 
oblong, with an indistinct apophysis, ea. 1.5 x 0.5 mm; exothecial cells hexagonal to 
quadrate, slightly collenchymatous; stomata several. Annulus absent. Operculum 
long rostrate. Exostome teeth linear-lanceolate, to 0.45 mm long, furrowed along 
median line, brown and densely striolate in the lower 2/3, yellowish with large 
papillae above, the lamellae high; basal membrane of endostome ea. 1 /3 height of 
exostome, the segments large, extending to apex of exostome, furrowed along 
median line, cilia absent. Spores 8-10 µm, smooth. Calyptra conic-mitrate, 
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Figure 332. 

Callicostella papillata (Mont.) Mitt. a. Plant, x7. b. Lateral stem leaves, x34. c. Ventral stem 
leaves, x34. d. Cells at apex of lateral stem leaf, x250. e. Median laminal cells of lateral stem 
leaf, x385. f Cells at apex of ventral stem leaf, x250. g. Median laminal cells of ventral stem 
leaf, x385. h. Lateral leaves of branch, x34. i. Ventral leaf of branch, x34. j. Inner perichaetial 
leaf, x34. k. Capsule, x15. /. Peristome teeth, x135. m. Calyptra, x15. n. Perigonial leaves, x34. 
[Noguchi 42103) 
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serrulate-ridged above, 2.0-2.5 mm long, slightly plicate. Antheridia several; 
paraphyses numerous. 

Distribution: Japan (Ryukyu). Widely distributed in tropical and subtropical regions of Asia and 
Oceania. 

This species grows on wet or submerged boulders along streams. 
This species is easily distinguished from allied taxa by its laminal cells with a 

large papilla over each lumen. In Japan it is restricted to the Ryukyu Archipelago. 

5. Hookeriopsis (Besch.) Jaeg. 

Hookeriopsis utacamundiana (Mont.) Broth. (Fig. 333) 

In Engler & Prantl, Nat. Pfl . 1 (3): 942 (1907). 

Hookeria utakamundiana Mont., Ann. Sc. Nat. Bot. ser. 2, 17: 247 (1842) . - Hookeriopsis 
yakushimensis Toy., Acta Phytotax. Geobot. 6: 102, f. 2 (1937). 

Plants dark-green, not glossy, leaves complanate. Stems prostrate, to 3 mm 
wide with leaves, subpinnately branched; branches obtuse, to 3 mm wide with 
leaves, obtuse. Stem leaves somewhat dimorphic; dorsal leaves ovate to ovate
oblong, obtuse, to 1.8 x 0.8 mm, symmetric, sometimes mixed with smaller leaves; 
lateral leaves erect-spreading, asymmetric, obtuse, concave below, plane above; 
margins plane to erect, serrulate at mid-leaf, serrate at apex, the teeth irregular, 
close, not in pairs; costa double, occasionally unequal, dividing at base, extending 
to mid-leaf or more, slender, sometimes ending in a spine at tip. Branch leaves 
similar to the stem leaves. Median laminal cells hyaline, rhomboidal-hexagonal, 
smooth, 45-55 x 10-12 µ.m, thin-walled, towards margin slightly smaller, towards 
apex shorter and wider, elongate-hexagonal; lower cells similar to the median but 
becoming elongate-rectangular. Autoicous. Perichaetia lateral on stems; inner 
perichaetial leaves ovate-lanceolate, ea. 1.2 mm long, ecostate, serrulate above; 
paraphyses several. Setae 12-15 mm long, ea. 0.15 mm thick, reddish-brown, 
smooth. Capsules inclined to horizontal, with a long, mammillose apophysis, 
1.5-1. 7 x 0.5--0.6 mm, brown, smooth. Operculum long-rostrate, ea. 0.9 mm long. 
Exostome teeth lanceolate, to 0.4 mm long, bordered, furrowed along median line, 
yellowish-brown and densely striolate in the lower 2/3, yellowish to colourless 
above, the lamellae high; basal membrane of endostome ea. 1 /3 of exostome 
teeth, the segments large, extending to apex of exostome, keeled, cilia absent. 
Spores 12-15 µ.m, smooth. Inner perigonial leaves cymbiform, ea. 0.8 mm long; 
antheridia few; paraphyses absent. 

Distribution: Japan (Kyushu), lndo-China, Thailand, Sri Lanka, India, Sumatra, Borneo, New 
Guinea. 

This species is very rare in Japan, being known only from lsl. Yakushima. The 
plants grow on rocks along streams. 
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Figure 333. 

Hookeriopsis utacamundiana (Mont.) Broth. a. Plant, x7. b. Stem leaves, x20. c. Cells at 
apex of stem leaf, x250. d. Median lamina! cells of stem leaf, x250. e. Branch leaves, x20. f. 
Inner perichaetial leaf, x20. g,h. Capsules, x15. i. Peristome teeth, x180. j. Stomata, x250. k. 
Inner perigonial leaf, x34. [Noguchi 79497 from Taiwan] 
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SYMPHYODONTACEAE 

Symphyodon Mont. 

Symphyodon perrottetii Mont. (Fig. 334, A) 

Ann. Sc. Nat. Bot. ser. 2, 16: 279, f. 17 (1841). 

Glossadelphus recurvo-marginatus Dix. & Sak., Bot. Mag. Tokyo 50: 620, f . 10 (1936) . -
Taxiphyllum serratum Nog. in lwats. & Hatt., J. Hattori Bot. Lab. 16: 108 (1956), nom. nud. 

Plants medium-sized, yellowish-green. Stems elongate, creeping or pendulous, 
subpinnately or irregularly branched; branches short. Stem leaves erect-spreading 
when dry, lanceolate to oblong-lanceolate, to 1.50 x 0.45 mm, acute, decurrent, 
concave; margins erect, serrate in the upper half, subentire below; costa double, 
united at base, elongate. Median laminal cells linear with acute ends, 50-60 x 
3.5-4.0 µm, with thin walls, punctate at the cell corners; upper cells shorter and 
wider; lower cells shorter; alar regions ± delimited, the alar cells rectangular to 
hexagonal, the walls ± thicker. 

Distribution: Japan (Honshu, Kyushu, Ryukyu) , India, Sri Lanka, Java, Ceram, Halmahera. 

This species grows on tree trunks, boughs and twigs, occasionally on living 
leaves. 

This species is characterized by its echinate capsules but I could not find any 
sporophytes among the Japanese plants. 

HYPOPTERYGIACEAE 

KEY TO THE GENERA 

1. Well-developed secondary stems usually simple or with few branches .... .... ...... .. . 
.. ....... ... ....... .. . ... .. ... .. . ....... .... ... ... .. .... .. ... .. . .. ..... .... .. .... ... ... ... ... .... .... 4. Cyathophorella 

1. Well-developed secondary stems pinnately or irregularly branched ...... .. .. ...... .. . 2 
2. Frond flattened, oblong. Lateral stem leaves lingulate or ovate-lanceolate .... .. 

. .. .. .. ..... ................ .. .... ... . .. ..... .. .......... ......... ... .. . .. . . . .. ................... ...... ... 1. Lopidium 
2. Frond flattened, ovate to suborbicular, or subdendroid. Lateral stem leaves 

ovate or triangular-ovate .................... ........... ..................................................... 3 
3. Frond flattened, ovate to suborbicular. Leaves distinctly bordered ...................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Hypopterygium 
3. Frond subdendroid. Leaves not bordered .................... 3. Dendrocyathophorum 

1. Lopidium Hook. f. & Wils. 

Primary stems creeping, filiform, densely radiculose, remotely leaved, the 
leaves small and appressed. Secondary stems straight, sparsely leaved, pinnately 
branched, the stipes short and indistinct; branches complanately spreading. 
Lateral stem leaves obliquely inserted, tortuous, bending upwards when dry, 
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Figure 334. 

A. Symphyodon perrottetii Mont. a. Plant, x10. b. Stem leaves, x34. c. Cells at apex of stem 
leaf, x250. d. Cells at base of stem leaf, x250. e. Median lamina! cells of stem leaf, x250. f. 
Branch leaves, x34. [Sharp & lwatsuki M1177] 

B. Lopidium struthiopteris (Brid .) Fleisch. g. Primary stem leaf, x22. h,i. Lateral leaves from 
lower(h) and middle(i) parts of secondary stem, x22(i, x13). j. Amphigastrium from lower part 
of secondary stem, x22. k. Cells at leaf apex of lateral leaf of secondary stem, x180. /. Median 
lamina! cells of lateral leaf of secondary stem, x225. m,n. Median lamina! cells along antical(m) 
and postical(n) borders of lateral leaf of secondary stem, x225. o. Amphigastria from middle 
part of secondary stem, x13. p. Lateral leaf of branch, x13. q. Amphigastrium of branch, x13. 
[Noguchi 10116 from Taiwan] 
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lingulate or ovate-lanceolate, asymmetric, acute to shortly acuminate; margins 
crenulate or serrulate above, usually with borders; costa single, stout, excurrent or 
percurrent. Median laminal cells irregularly hexagonal, the walls strongly 
collenchymatous or with localized thickenings, porose. Amphigastria small, erect 
or recurved, triangular to lanceolate, symmetrical, acute; margins smooth to 
serrulate, bordered with linear cells; costa stout, long-excurrent. Branch leaves 
similar to the stem leaves, but smaller. Dioicous. Perichaetia on stems or 
branches. Setae erect-spreading, short, often flexuose. Capsules erect, oblong. 
Peristome double; exostome teeth linear-lanceolate, densely striolate below, 
papillose above; basal membrane of endostome ± high, the segments shorter than 
the exostome teeth. Male plants rare; perigonia similar to the perichaetia in external 
appearance. 

KEY TO THE SPECIES 

1. Secondary stems subpinnately branched. Lateral leaves lingulate; border on 
antical margin consisting of 2, rarely 3 rows of linear cells but lacking at apex 
and base, the border of the postical margin indistinct and present only in the 
median part, consisting of one row of elongate-rectangular cells. Median 
laminal cells of lateral leaves 13-20 µm long .... .. ............................ 1. L. nazeense 

1. Secondary stems pinnately branched. Lateral leaves ovate-lanceolate; border 
distinct and extending throughout, consisting of 2-3 rows on the antical and 2 
rows on the postical margin of linear cells. Median laminal cells of lateral leaves 
6-12 µm long ........ ......... ................................. ........................... . 2. L. struthiopteris 

1. Lopidium nazeense (Ther.) Broth. (Fig. 335) 

In Engler & Prantl, Nat. Pfl. ed. 2, 11: 271 (1925). 

Hypopterygium nazeense Ther., Bull. k . lnt. Geogr. Bot. 19: 17 (1909). - Cyathophorella doii 
Sak., Bot. Mag. Tokyo 46: 376 (1932). 

Plants pale green, not glossy. Secondary stems ascending, slightly curved 
when dry, blackish below, to 20 mm long, to 2.5 mm wide with leaves, subpinnately 
branched, with several short branches above; branches curved when dry, to 5 mm 
long, usually simple. Gemmae axillary, filiform, branched, brownish. Lateral stem 
leaves decurved homomallous when dry, complanately spreading when moist, ± 
asymmetric, lingulate, ± amplexicaul at base; margins partially bordered, the antical 
borders consisting of 2, rarely 3 rows of linear cells, ending far below the leaf-apex, 
the postical borders indistinct, consisting of 1 row of elongate-rectangular cells, 
extending 2/3 the leaf length; costa ± flexuose above, shortly excurrent. Median 
laminal cells 13-20 µm; median basal cells 25-35 x 7.5-11.0 µm. Amphigastria ± 
recurved above, small, to 1.00 x 0.35 mm, triangular; margins recurved, crenulate, 
the border consisting of 1 row of cells. Lateral leaves of branches similar to the 
stem leaves but more acute and more asymmetric; amphigastria of branches 
narrower than those of stem leaves. Dioicous. Perichaetia on stems; inner 
perichaetial leaves linear-lanceolate, attenuate. 

Exsiccati : Musci Japonici 1: 3 (1947); 16: 784 (1960); 30: 1480 (1978) . 
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Figure 335. 

Lopidium nazeense (Ther.) Broth. a,b. Plants (ventral view), x7(b, x20). c. Primary stem leaf, 
x26. d,e. Lateral leaves from lower(d) and middle(e) parts of secondary stem, x42(e, x36). f 
Cells at apex of lateral leaf of secondary stem, x216. g. Median lamina! cells of lateral leaf of 
secondary stem, x480. h,i. Median lamina! cells along antical(h) and postical(i) borders of 
lateral leaf of secondary stem, x270. j,k. Amphigastria from lowerU) and middle(k) parts of 
secondary stem, x36. /. Lateral leaf of branch, x36. m. Amphigastrium of branch, x36. n. 
Gemma, x136. [lsotype of Hypopterygium nazeense Ther.) 
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Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu, Bonin Isis.), Taiwan. 

This species grows on tree trunks or on rocks. The sporophytes are unknown. 
All specimens that I have examined are female and the perichaetia are readily 
found. 

2. Lopidium struthiopteris (Briel.) Fleisch. (Fig. 334, B) 

Musci FI. Buitenzorg 3: 1073 (1908) . 

Hypnum strothiopteris Brid. , Spee. Muse. 2: 87 (1812) . - Lopidium javanicum Hampe, Linnaea 
38: 672 (1874). 

Secondary stems to 30 mm long, curved when dry, pinnately branched; 
branches to 7 mm long, usually single, curved and flexuose when dry. Lateral stem 
leaves homomallous when dry, complanately spreading when moist, ovate
lanceolate, gradually narrowed to an apiculate point, strongly asymmetric; margins 
strongly bordered throughout, the border consisting of 3 rows on the antical and 2 
rows on the postical margin of linear cells, serrulate in the upper half; costa shortly 
excurrent, flexuose above. Median lamina! cells irregularly hexagonal or oblong
hexagonal, strongly collenchymatous, scarcely porose, 6-12 µm. Amphigastria 
recurved, broadly triangular, rather abruptly narrowed, to 2 x 1 mm; margins almost 
entire but often serrulate above. Lateral leaves of branches narrowly lingulate; teeth 
on margins sharper than those of stem leaves; amphigastria of branches scarcely 
recurved, lanceolate, symmetrical. Inner perichaetial leaves oblong, tapering to a 
subulate acumen; costa percurrent. 

Distribution: Japan (Honshu, Kyushu, Ryukyu), tropical Asia, New Guinea, New Caledonia. 

This species grows on rocks or on tree trunks. The sporophytes are unknown 
in Japan. 

2. Hypopterygium Brid. 

Primary stems stoloniform, creeping, densely radiculose. Secondary stems 
erect, stipitate, frondose, sparsely leaved, pinnately branched; stipes distinct, with 
imbricate leaves, the frond flattened, ovate to suborbicular. Lateral stem leaves 
complanately and widely spreading, ovate or triangular-ovate, acute to acuminate, 
asymmetric; margins plane, serrate or almost entire above, distinctly bordered; 
costa stout, extending to mid-leaf or leaf apex. Median laminal cells hexagonal, the 
areolation lax, thin-walled, smaller towards leaf apex and margins. Amphigastria of 
stems similar to the lateral leaves but symmetric. Lateral leaves of branches ovate, 
asymmetric; margins serrate to crenulate, bordered; costa extending beyond mid
leaf. Amphigastria of branches small, rounded to rounded-reniform, with an 
elongate subula, bordered; costa stout, percurrent or excurrent. Perichaetia on 
secondary stems; inner perichaetial leaves oblong, entire, the costa weak or 
absent. Capsules on a long seta, horizontal or pendulous, ovate-oblong to 
elliptical, with or without apophysis. Operculum long-rostrate. Peristome double; 
exostome teeth liner-lanceolate, densely striolate below, densely papillose above; 



HYPOPTERYGIACEAE 763 

endostome as long as exostome, the basal membrane high, the cilia 2--3, shorter 
than the segments. Calyptra cucullate, not hairy. Perigonia on secondary stems; 
inner perigonial leaves ovate-lanceolate. 

KEY TO THE SPECIES 

1. Leaves of stipes small and distant. Amphigastria of branches rounded-reniform; 
costa ending below mid-leaf ........ ...... .. ...... .... ... .. ... ........ .......... ..... ... 3. H. tenellum 

1 . Leaves of stipes large and rather dense. Amphigastria of branches rounded or 
orbicular; costa percurrent in the leaf acumen ............................. ... ...... ... ......... .. . 2 
2. Costa of lateral stem leaves extending to near the leaf apex; laminal cells 

usually smaller than 30 x 12 µ.m. Postical margin of lateral leaves of 
branches serrate in the upper half. Sporophyte often aggregated; setae 
10-20 mm, setae and capsules straw coloured .... .... ..... ..... .... 2. H. japonicum 

2. Costa of lateral stem leaves extending to 2/3 the leaf length; median laminal 
cells usually larger than 35 x 13 µ.m. Postical margin of lateral leaves of 
branches serrate throughout. Sporophyte usually solitary; setae 20--30 mm 
long, setae and capsules reddish-brown ........ .... ............................ 1. H. fauriei 

1. Hypopterygium fauriei Besch. (Fig. 336) 

Ann. Sc. Nat. Bot ser. 7, 17: 391 (1893). 

Plants pale green; fronds broadly ovate in outline. Secondary stems erect, to 
25 mm long, the stipes ea. 15 mm long; branches to 1 0 mm long, usually simple, 
the upper branches smaller. Lateral stem leaves contorted when dry, cordate
ovate, abruptly narrowed to an elongate acumen, asymmetric, to 2.2 x 1.3 mm; 
margins with small teeth above, the borders composed of 2 rows of linear cells; 
costa extending to 2/3 the leaf length. Median laminal cells oblong-hexagonal, 
50--60 x 17-20 µ.m; upper and marginal cells smaller. Lateral leaves of branches 
ovate, shortly acuminate, to 1.8 x 1.0 mm; margins serrate throughout on the 
postical side, serrate near leaf apex on the antical side; costa stout, reaching to 2/3 
the leaf length; median laminal cells oblong-hexagonal, 28--40 x 13-17 µ.m, usually 
larger than 35 x 13 µ.m. Amphigastria of branches rounded, with a long, ± reflexed 
acumen, to 1.3 x 0.85 mm; margins dentate in the upper half; borders yellowish, 
composed of 2 rows of linear cells; costa stout, percurrent. Dioicous. Inner 
perichaetial leaves ovate-oblong, abruptly tapered to an elongate acumen, to 2.5 
mm long. Setae usually solitary, rarely aggregated, flexuose and tortuous when 
dry, reddish-brown, 20--30 mm long, ea. 0.25 mm thick, scabrous above. Capsules 
horizontal or slightly pendent, ovate-oblong, strongly contorted at apophysis, to 2.5 
x 1.0 mm. Operculum 2.0-2.3 mm long. Exostome teeth ea. 0.65 mm long. Spores 
10-15 µ.m. Calyptra 3.0--3.2 mm long. Inner perigonial leaves cymbiform, 
acuminate. 

Exsiccati : Musci Japonici 9: 429 (1955). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), western regions of N. America. 

This species grows on humus or on rocks. 
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Female plants of this species are usually common, but male plants are rare. 
Male plants when present occur near the female plants and are similar to them both 
in shape and size. Although the species is usually dioicous, the sporophytes are 
common. Occasionally synoicous inflorescences are found; rarely the perigonia 
occur below the perichaetia. 

The distinction between H. fauriei and H. japonicum is not easy when the plants 
lack sporophytes. As indicated in the key, length of the costa and serration of the 
leaf margins are helpful to separate two species. 

2. Hypopterygium japonicum Mitt. (Fig. 337) 

J. Linn. Soc. Bot. 8: 155 (1864). 

H. sasaokae Dix., Rev. Bryol. Lich. 13: 15 (1942). 

Plants pale green; fronds triangular-ovate in outline. Secondary stems 15-25 
mm long; stipes 10-15 mm long; branches to 1 O mm long, with few branchlets; 
upper branches shorter, curved when dry. Lateral stem leaves homomallous when 
dry, triangular- or broadly ovate, shortly acuminate, ea. 2.0 x 1.7 mm, asymmetric; 
margins minutely denticulate at apex on the antical side, denticulate in the upper 
half on the postical side, the borders composed of 1-2 rows of linear cells; costa 
stout, pellucid , often flexuose above, extending to near the leaf-apex, sometimes 
percurrent. Median laminal cells oblong-hexagonal, to 35 x 15 µm, usually smaller 
than 30 x 12 µm. Amphigastria of stems suborbicular, shortly cuspidate, 
symmetric. Lateral leaves of branches ± homomallous when dry, broadly oblong
ovate or ovate, apiculate, asymmetric, to 1.8 x 1.0 mm; margins distinctly serrate in 
the upper half on the postical side, serrate at apex on the antical side; median 
laminal cells hexagonal, 18--25 x 10-14 µm, diagonally arranged. Amphigastria of 
branches orbicular, with an elongate and slightly reflexed acumen, ea. 1.00 x 0.85 
mm; borders composed of 1-2 rows of linear cells, costa usually percurrent. 
Autoicous. Inner perichaetial leaves suborbicular, shortly acuminate, to 1.50 x 0.85 
mm. Setae 2--4 per perichaetium, rarely solitary, straw coloured, flexuose and 
contorted when dry, 10-20 mm long, ea. 0.35 mm thick, smooth throughout. 
Capsules horizontal, rarely inclined or slightly pendent, narrowly oblong, tapered 
below, slightly constricted at apophysis, to 2.5 x 1.0 mm. Operculum ca.1.3 mm 
long. Peristome similar to that of H. fauriei. Spores 10-12 µm. Calyptra ea. 2.5 
mm long. Perigonia on secondary stems; inner perigonial leaves ovate-lanceolate, 
ea. 1 mm long. 

Exsiccati: Musci Japonici 2: 84 (1948); 5: 222 (1951) ; 23: 1127 (1968); 27:1327 (1976). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu), Korea, Taiwan. 

This species grows on humus or decayed wood, and occasionally on 
calcareous rocks. 
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Figure 336. 

Hypopterygium fauriei Besch. a. Plant, x1 .5. b. Primary stem leaf, x16. c,d. Lateral leaves 
from lower(c) and middle(d) parts of secondary stem, x12. e,f Amphigastria from lower(e) and 
middle(/) parts of secondary stem, x12(f, x16) . g. Cells at apex of lateral leaf of secondary 
stem, x156. h. Median lamina! cells of lateral leaf of secondary stem, x270. i. Lateral leaf of 
branch, x18. j. Cells at apex of lateral leaf of branch, x216. k,l. Median lamina! cells of lateral 
leaf, x270(/, x216) . m. Amphigastrium of branch, x18. n. Inner perichaetial leaf, x16. o. 
Capsule, x9. p. Dry capsule, x9. q. Peristome teeth, x156. r. Perigonium, x16. [a, n--r, Noguchi 
12899; b-m, isosyntype of H. fauriei Besch.) 
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Figure 337. 

Hypopterygium japonicum Mitt. a. Plant, x1 .5. b,c. lateral leaves from lower(b) and 
middle(c) parts of secondary stem, x16. d,e. Amphigastria from lower(d) and middle(e) parts of 
secondary stem, x16. f. Cells at apex of lateral leaf of secondary stem, x216. g. Median laminal 
cells of lateral leaf of secondary stem, x270. h. Median laminal cells along postical border of 
lateral leaf of secondary stem, x216. i. lateral leaf of branch, x16. j. Amphigastrium of branch, 
x16. k. Cells at apex of lateral leaf of branch, x270. I. Median lamina! cells of lateral leaf of 
branch, x270. m. Inner perichaetial leaf, x16. n. Dry capsule, x9. o. Capsule, x9. p. Peristome 
teeth, x156. q. Perigonium, x19. r. Inner perigonial leaf, x25. [Noguchi 10392] 
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Figure 338. 

Hypopterygium tenellum C. Muell. a,b. Lateral leaves from lower(a) and middle(b) parts of 
secondary stem, x16. c. Cells at apex of lateral leaf of secondary stem, x216. d. Median 
lamina! cells along postical border of lateral leaf of secondary stem, x216. e. Median laminal 
cells of lateral leaf of secondary stem, x270. f Amphigastrium from middle part of secondary 
stem, x16. g. Lateral leaf of branch, x16. h. Cells at apex of lateral leaf of branch, x216. i. 
Amphigastrium of branch, x16. j. Inner perichaetial leaf, x16. k. Capsule, x9. I. Dry capsules, 
x9. m. Peristome teeth, x138. n. Perigonium, x19. [Noguchi 2220) 
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3. Hypopterygium tenellum C. Muell. (Fig. 338) 

Bot. Zeit. 12: 557 {1854). 

H. cey/anicum Mitt., J. Linn. Soc. Bot. suppl. 1: 148 (1859) . - H. Jevieri Broth. ex Kindb., 
Hedwigia 40: 286 (1901) . -H. sinicum auct. non Mitt.: Sak., Bot. Mag. Tokyo 47: 337 (1933). 

Plants dark-green; fronds rounded-triangular in outline. Secondary stems to 20 
mm long, slightly curved; stipes 5-10 mm long. Lateral stem leaves shrunken and 
± homomallous, broadly ovate or rounded-ovate, mucronate, asymmetric, to 1.8 x 
1.2 mm; margins entire, rarely with small teeth at apex, the borders composed of 
usually 2, rarely 1 or 3 rows of linear cells; costa weak, pellucid, extending 1 /2-2/3 
of leaf length, often forked above. Median laminal cells oblong-hexagonal, in 
diagonal rows, 32-42 x 14-17 µm, thin-walled. Amphigastria rounded-reniform, 
mucronate or shortly apiculate, to 1.0 x 1.2 mm, symmetric, cordate at base; 
margins entire, or remotely crenulate above, the borders composed of 1-2 rows of 
linear cells; costa faint, short or reaching mid-leaf, pellucid. Lateral leaves of 
branches ovate-oblong or ovate, acute, not apiculate, to 1.3 x 0.8 mm, asymmetric; 
margins with few teeth above on the antical side, serrulate in the upper half on the 
postical side, the borders composed of 1 row above, or 2 rows below of linear cells; 
costa faint, extending to mid-leaf. Amphigastria of branches rounded-reniform, 
shortly apiculate, to 0. 70 x 0.55 mm; margins remotely denticulate or entire; costa 
faint, ending below mid-leaf. Autoicous. Inner perichaetial leaves vaginant, shortly 
acuminate, ecostate. Setae 1-3 per perichaetium, flexuose when dry, 7-1 0 mm 
long, ea. 0.25 mm thick, brown rarely yellowish-brown. Capsules inclined or 
horizontal, oblong to pyriform, 1.0-1.8 x 0.8---1.1 mm, brown, apophysis thick, 
strongly contracted at base and mouth when dry. Operculum ea. 1.2 mm long. 
Spores 10-15 µm. Calyptra ea. 2 mm long. Perigonia below the perichaetia; inner 
perigonial leaves ovate-lanceolate, acute, ea. 1.3 mm long. 

Exsiccati : Musci Japonici 1: 19 (1947). as H. cey/anicum; 16: 779 (1960), as H. cey/anicum. 

Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu, Bonin Isis.), Taiwan, Philippines, 
Vietnam, Sri Lanka, Sumatra, Java, Borneo, New Guinea. 

This species grows on thin soil over rocks. It is usually found along the 
seashore in southern Japan. 

Branched gemmae occasionally occur aggregated in the axils of branch leaves; 
they are similar to those of Lopidium. 

3. Dendrocyathophorum Dix. 

Dendrocyathophorum paradoxum (Broth.) Dix. (Fig. 339, A) 

J. Bot. 75: 126 {1937). 

Hypopterygium paradoxum Broth. in Card., Bull. Soc. Bot. Geneve ser. 2, 4: 378 (1912). -
Eurydictyon paradoxum (Broth.) Hor. & Nog. in Nog., J. Sc. Hiroshima Univ. ser. b, div. 2, 3: 22, f . 7, pl. 
1 (1936). - Cyathophore/la aoyagii Broth ., Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 31 (1921) . 

Plants blackish-green. Primary stems stoloniform, densely tomentose, the 
leaves small, ovate, acute. Secondary stems erect, subdendroid, usually 20-30 mm 
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Figure 339. 

A. Dendrocyathophorum paradoxum (Broth.) Dix. a. Plant (dorsal view), x4. b. Portion of 
branch (ventral view), x6. c. Lateral stem leaf, x10. d. Cells at apex of lateral stem leaf, x160. e. 
Median lamina! cells of lateral stem leaf, x160. f. Amphigastrium of stem, x10. g. Inner 
perichaetial leaf, x10. h. Capsule, x10. i. Calyptra, x10. j. Perigonium, x10. k. Inner perigonial 
leaf, x30. [Noguchi 2067] 

B. Cyathophorella kyushuensis Hor. & Nog. var. kyushuensis. I. Plant (ventral view), x6. m. 
Lateral leaf of secondary stem, x10. n. Cells at apex of lateral leaf of secondary stem, x83. o. 
Median lamina! cells of lateral leaf of secondary stem, x162. p. Amphigastrium of secondary 
stem, x10. q. Cells at apex of amphigastrium of secondary stem, x60. r. Perichaetium, x12. s. 
Gemmae, x83. [Holotype of C. kyushuensis Hor. & Nog .] 
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long; irregularly branched; stipes 5-20 mm; branches complanately spreading, 
usually simple, rather densely leaved, to 1 O mm long, ea. 4 mm wide with leaves. 
Lateral stem leaves undulate when dry, widely spreading and plane when moist, 
ovate, acuminate, to 2. 7 x 1.3 mm, asymmetric; upper and lower leaves smaller; 
margins not bordered, serrulate above; costa weak, short, arcuate. Median laminal 
cells elongate-hexagonal in diagonal rows, ~72 x 15-17 µm, thin-walled; upper 
cells smaller; lower cells larger. Amphigastria ovate, narrowly acuminate, 
symmetric, to 1.3 x 0.8 mm, not bordered. Lateral leaves of branches similar to the 
stem leaves but smaller. Autoicous. Sporophyte on secondary stems; inner 
perichaetial leaves few, lanceolate, ecostate, entire. Setae single, straight, slender, 
reddish-brown, to 8 mm long, ea. 0.16 mm thick. Capsules horizontal or slightly 
pendent, elliptic or oblong, strongly constricted below the mouth, blackish-brown, 
to 1.5 x 0.6 mm. Peristome double; exostome teeth linear-lanceolate, transversely 
striolate below, papillose above; endostome as long as exostome, the basal 
membrane high, the segments lanceolate, cilia short. Spores 15-18 µ m, minutely 
papillose. Operculum conic-rostrate, ea. 0.8 mm long. Calyptra cucullate, straight, 
ea. 2 mm long. Perigonia on secondary stems, perigonial leaves few, ovate, long
attenuate. 

Exsiccati: Musci Japonici 11 : 512 (1956); 19: 906 (1964) . 

Distribution: Japan (Honshu, Shikoku, Kyushu), Taiwan, Phi lippines, Vietnam, Assam. 

This species grows at the base of tree trunks. 
In the ramification of stem and in the elongate seta, this species is related to 

Hypopterygium, while in the structure of leaves it is closely allied to Cyathophorella. 

4. Cyathophorella (Broth.) Fleisch. 

Primary stems rhizomatous; secondary stems ascending or erect, usually not 
branched, rather densely leaved, often eaudate at apex and with numerous filiform 
axillary gemmae. Lateral stem leaves widely spreading, oblong, to ovate
lanceolate, asymmetric, acute to acuminate, smaller towards stem apex and base; 
margins plane, entire to spinose, with or without borders; costa weak, short, absent 
or extending to mid-leaf. Laminal cells large, oblong-hexagonal, thin-walled; 
marginal and upper cells smaller. Amphigastria oblong to orbicular, acute or 
acuminate, symmetric; margins entire to spinosely toothed, with or without borders; 
costa weak, single, extending to mid-leaf or absent. Dioicous. Sporophytes 
extremely rare. 

KEY TO THE SPECIES 

1. Lateral leaves narrowly ovate. Margins of lateral leaves spinosely toothed ......... . 
...... ..... .. ... .. .. ............ . .. ..................... ... . .. .. . .............. .. . . . . . . . . . . . ....... . .. . 1. C. tonkinensis 

1. Lateral leaves ovate to broadly ovate, or ovate-oblong. Margins of lateral leaves 
entire or crenate .................... ...... .... .. ... .. .................... ...... ........... .. ........ ............. .. .. 2 
2. Plants pale green to yellowish-green. Lateral leaves ovate to broadly ovate, 

with distinct borders. Amphigastria ovate to oblong, long acuminate, often 
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recurved when dry, bordered; costa long, extending to mid-leaf .... ........... ...... . 
. . . .. . . . . . . . . . .. . . . . . . . . . . . . .. . . .. . .. . . . . . .. . . . . . .. ..... ... .. . . . . . . . . . . . . . . . . . . . . . .. ... . ... . . ... . . . 3. C. hookeriana 

2. Plants dark-green. Lateral leaves ovate-oblong, without borders. 
Amphigastria erect-spreading when dry, suborbicular or elliptic, with a 
piliferous acumen, not bordered; costa usually absent ....... 2. C. kyushuensis 

1. Cyathophorella tonkinensis (Broth. & Par.) Broth. (Fig. 340) 

In Engler & Prantl, Nat. Pfl. ed. 2, 11: 278 (1925). 

Cyathophorum tonkinense Broth. & Par., Rev. Bryol. 35: 46 (1908). - Cyathophorum japonicum 
Broth. in Card., Bull. Soc. Bot. Geneve ser. 2, 3: 279 (1911 ). - Cyathophorella japonica (Broth.) Broth., 
Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 31 (1921). 

Plants large, blackish- or dark-green. Secondary stems ascending, curved 
when dry, sparsely leaved, to 40 mm or rarely 50 mm long, with leaves to 10 mm 
wide with leaves, the apex often caudate and microphyllous, with numerous, filiform 
gemmae. Lateral leaves shrunken and homomallous or decurved when dry, 
concave at base when moist, narrowly ovate, asymmetric, gradually attenuate and 
acuminate, to 6 x 2 mm; margins with spinose, unicellular, spreading teeth in the 
upper 1 /2 on the antical side and in the upper 2/3 on the postical side, scarcely 
bordered; costa weak, short, often furcate above. Median laminal cells elongate
hexagonal to oblong-hexagonal with acute ends, 90-120 x 25--32 µm, the walls with 
localized thickenings; lower cells large, the walls thicker. Amphigastria erect
spreading, obovate to oblong, acuminate, to 3 x 1 mm, ecostate; margins remotely 
toothed or entire; laminal cells similar to those of lateral leaves. Female 
inflorescences numerous on the upper parts of the secondary stems. 

Exsiccati: Musci Japonici 1: 4 (1947): 17: 807 (1962); 30: 1458 (1978) . 

Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu), Taiwan, Vietnam, Thailand, Borneo. 

This species grows in moist forests on the basal parts of tree trunks or shrubs, 
and rarely on rocks sparsely covered with humus. 

In Japan this species is found rarely in the southern parts of Kyushu, Shikoku 
and Honshu, but the sporophytes are unknown. All herbarium material of this 
species from Japan and Taiwan is female. I have seen a few male plants among 
collections from Thailand. The perigonia occur low on the secondary stems. They 
are similar to the perichaetia in external appearance and are surrounded at the base 
by short hairs, composed of 3-4 elongate cells. They have many perigonial leaves, 
the inner being oblong, ecostate with acute or shortly acuminate apices. 
Paraphyses were not found. 

2. Cyathophorella kyushuensis Hor. & Nag. 

In Nag., J. Sc. Hiroshima Univ. ser. b, div. 2, 3: 25, pl. 2 (1936). 

This species is very similar to C. tonkinensis in external appearance but differs 
in the following respects: (1) plants smaller, sometimes with several branches, (2) 
stems flexuose when dry, (3) lateral leaves contorted and often curved upwards 
when dry, ovate-oblong, abruptly narrowed to a short subula, (4) margins without 
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Figure 340. 

Cyathophorella tonkinensis (Broth. & Par.) Broth. a. Plant (dorsal view), x 1. b. Portion of 
secondary stem (ventral view), x6. c. Lateral leaf of secondary stem, x7. d. Cells at apex of 
lateral leaf of secondary stem, x138. e,f Median lamina! cells of lateral leaf of secondary stem, 
x270. g. Amphigastrium of secondary stem, x17. h. Median lamina! cells of amphigastrium of 
secondary stem, x17. h. Mid margin of amphigastrium, x216. i. Gemmae, x51 . j. Perigonium, 
x18. k. Inner perigonial leaves, x25. /. Hairs at the base of perigonium, x160. (a--i, Noguchi 
9583; j-l, Noguchi 27128) 



HYPOPTERYGIACFAE 773 

u 
b 

d 

Figure 341. 

Cyathophorel/a hookeriana (Griff.) Reisch. a. Plant (ventral view), x6. b. Primary stem leaf, 
x49. c. Lateral leaves of secondary stem, x16. d. Cells at apex of lateral leaf of secondary stem, 
x180. e. Median laminal cells of lateral leaf of secondary stem, x348. f. Median laminal cells 
along postical(t) and antical(g) borders of lateral leaf of secondary stem, x180. h. Apical leaf of 
secondary stem, x16. i. Amphigastria of secondary stem, x16. j. Gemma, x93. [Noguchi 1402, 
1857) 
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spinose teeth but with irregular, small teeth above, (5) lamina! cells smaller, median 
cells 65-75 x 25-28 µm, and (6) amphigastria suborbicular or elliptic, with a 
piliferous acumen, the margins entire, sometimes with irregular teeth, not bordered. 

I have collected this species several times on the trunks of Sambucus 
sieboldiana Blume ex Graebn. in valleys. It is rarely found on rocks with humus. 

The stems sometimes produce several branches, with or without rhizoids at the 
base. When this occurs to any considerable extent the plants are referred to var. 
grandistipulacea. The apical parts of stems, as well as the lateral leaves, are 
curved upwards when dry, giving characteristic appearance to this species. 

Sporophytes are unknown, but occasionally a few perichaetia are found on the 
stems. The perichaetial buds are ea. 2 mm long; the leaves are ovate-lanceolate, 
ea. 1.5 mm long, with a long acumen; paraphyses are absent. 

2a. var. kyushuensis (Fig. 339, B) 

Stems usually simple. 

Exsiccati: Musci Japonici 14: 675 (1959); 28: 1361 (1977); 30: 1457 (1978). 

Distribution: Japan (Honshu, Shikoku, Kyushu), Taiwan, China (Szechuan). 

2b. var. grandistipulacea (Dix. & Sak.) Nog. 

J. Hattori Bot. Lab. 7: 18 (1952). 

C. grandistipulacea Dix. & Sak., Bot. Mag . Tokyo 50: 519, f. 7 (1936). 

Plants flabellate; stems with several branches; branches with rhizoids at base. 

Distribution: Endemic to Japan (Honshu, Kyushu). 

3. Cyathophorella hookeriana (Griff.) Fleisch. (Fig. 341) 

Musci FI. Buitenzorg 3: 1094 (1908). 

Neckera hookeriana Griff., Icon. Pl. As. 2: t. 84, f. 2A (1849). -Cyathophorum hookerianum (Griff.) 
Mitt., J. Linn. Soc. Bot. suppl. 1: 147 (1859). - Cyathophorella densifolia Hor., Bot. Mag. Tokyo 48: 
460, f. 3 (1934). 

Plants small, pale green to yellowish-green. Secondary stems ascending, 
usually simple, rarely sparingly branched in the upper region, strongly curved 
upwards or ± contorted when dry, densely leaved, slightly caudate or obtuse, to 20 
mm long, to 5 mm wide with leaves. Lateral leaves widely spreading when moist; ± 
imbricate, homomallous or turned upwards and ± undulate-contorted when dry; 
ovate to broadly ovate, acuminate, to 3 x 2 mm; margins remotely crenate or entire, 
distinctly bordered throughout, the borders composed of 4 rows in the upper part, 
and about 2 rows in the lower part of linear, yellowish cells; costa usually single, 
yellowish, extending 1 /3-1 /2 the leaf length. Median laminal cells elongate
hexagonal or hexagonal with obtuse ends, 45-60 x 18-22 µm, thick-walled and 
porose; lower cells larger, elongate-hexagonal. Amphigastria erect-spreading, 
often recurved when dry, ovate to oblong, long-acuminate, to 2.7 x 1.6 mm; 
margins plane, minutely crenulate above, distinctly bordered throughout, the 
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borders composed of 2--3 rows of linear yellowish cells; costa extending to mid-leaf; 
laminal cells similar to those of lateral leaves. 

Exsiccati : Musci Japonici 10: 462 (1956); 13: 613 (1958); 25: 1215 (1973); 27: 1310 (1976) . 

Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu) , Taiwan, China, Philippines, Sikkim. 

This species grows on tree trunks or on rocks. 

THERIACEAE 

KEY TO THE GENERA 

1. Margins of branch leaves serrulate or with large teeth; median laminal cells 
centrally or terminally unipapillose on dorsal surface. Capsules erect, 
symmetric ...... .. ..... ....... ... . ....... ..... ... ......... ...... ... .... .... .... .. ..... ... ... .. ... ... .... 2. Myure/la 

1. Margins of branch leaves serrulate; median laminal cells centrally unipapillose 
on dorsal surface. Capsules inclined, asymmetric . .. .. .... ... .. .. ... .. .. .. .... 1. Fauriella 

1. Fauriella Besch. 

Fauriella tenuis (Mitt.) Card. (Fig. 342, A) 

In Broth. in Engler & Prantl, Nat. Pfl. ed. 2, 11: 282, f. 633 (1925). 

Heterocladium tenue Mitt., Trans. Linn. Soc. London Bot. ser. 2, 3: 176 (1891). - Faurief/a 
lepidoziacea Besch., Ann . Sc. Nat. Bot. ser. 7, 17: 364 (1893). 

Plants pale green to whitish, not glossy. Stems creeping, irregularly branched; 
branches to 5 mm long. Stem leaves gradually long-acuminate from an ovate base, 
to 0.5 x 0.2 mm, concave; margins crenate at middle; costa absent; median laminal 
cells linear-rhomboidal, 30-40 µm long, centrally unipapillose on dorsal surface, 
towards leaf margins shorter; alar cells few, subquadrate. Branch leaves broadly 
ovate, abruptly acuminate, to 0.35 x 0.2 mm, concave; margins serrulate, the teeth 
obtuse; median laminal cells elongate-rhomboidal, 20-25 x 4-4.5 µm, centrally 
unipapillose on dorsal surface, the papilla large, the walls thick; upper laminal cells 
longer, smooth; alar cells few, rectangular. Dioicous. Inner perichaetial leaves 
oblong-lanceolate, long-subulate, to 1 mm long, serrulate; paraphyses absent. 
Setae 8-1 O mm long, ea. 0.08 mm thick, reddish-brown, smooth; exothecial cells 
thin-walled; stomata absent. Capsules inclined, oblong-cylindric, asymmetric, ea. 
0. 7 x 0.3 mm. Operculum rostrate, ea. 0.5 mm long. Exostome teeth linear
lanceolate to 0.25 mm long, densely striolate in the lower half, papillose in the upper 
half; endostome as long as exostome, the basal membrane extending to nearly 1 /3 
the length of exostome, the segments keeled, the cilium usually 1, as long as the 
segment or shorter. Spores 8-12 µm . 

Exsiccati: Musci Japonici 3: 129 (1949); 20: 974 (1964); 24: 1163 (1971); 30: 1464 (1978); 32: 
1568 (1981) . 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Siberia, Korea, China, Taiwan, 
Phil ippines. 
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This species is common in Japan and grows on decayed logs or at the base of 
trees. 

The species is minute and pale green, often forming whitish mats. Although 
easily confused with lsopterygium albescens (Hook.) Jaeg. it is distinct in its leaf 
form and the lamina! cells each with a large, central papilla. The sporophytes are 
rare. 

2. Myurella B. S. G. 

Plants small, pale green to glaucous. Stems erect-ascending, prostrate or 
creeping, sparingly branched, sparsely leaved; branches terete, sometimes 
julaceous, obtuse or flagelliform-attenuate, sparsely or densely leaved. Leaves 
erect-spreading to imbricate and julaceous, rounded- or broadly ovate, rounded
obtuse, apiculate or long-acuminate, cochleariform concave; margins serrulate to 
irregularly and coarsely dentate; costa indistinct or absent. Laminal cells thin
walled, usually short; median cells rhombic, elliptic-rhomboidal or rhombic
hexagonal, prorate on dorsal surface, sometimes with a large central papilla; mid
basal cells oblong, smooth; cells at basal angle irregularly subquadrate, thin-walled. 

The Japanese taxa of Myurella were reviewed by Takaki (1954). 

KEY TO THE SPECIES 

1. Leaves rounded-obtuse, closely imbricate and julaceous ............... 2. M. julacea 
1. Leaves with a long acumen, erect-spreading, not julaceous ...................... ......... 2 

2. Leaf margins irregularly spinulose-dentate. Laminal cells with a large central 
papilla on dorsal surface . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ... . 1. M. sibirica 

2. Leaf margins serrulate. Laminal cells without central papilla but on the dorsal 
surface with a small papilla at the end of each cell ...... ............. 3. M. tenerrima 

1. Myurella sibirica (C. Muell.) Reim. (Fig. 342, B) 

Hedwigia 76: 272 {1973). 

Hypnum sibiricum C. Muell. Syn. 2: 418 (1851). -Myurel/a careyana Sull. in Sull. & Lesq., Musci 
Sor. Am.: 54 (1856). -M. gracilis Lindb., Medd. Soc. F. Fl. Fenn. 13: 254 (1886), nom. illeg. incl. spec. 
prior. 

Plants pale green to glaucous, slightly glossy. Stems prostrate; branches 
10-15 mm long, often arcuate, attenuate, often flagelliform. Branch leaves erect
spreading when dry, broadly to rounded-ovate, abruptly contracted to an elongate, 
± flexuose acumen, cochleariform-concave, to 0.50 x 0.35 mm; margins irregularly 
spinulose-dentate throughout; costa usually absent. Median laminal cells rhombic 
to elliptic-rhomboidal, with a large central papilla over the lumen on dorsal surface, 
12-16 x 8--10 µm, thin-walled; 1 or 2 rows of cells along leaf margin lacking papilla; 
upper cells lacking papilla; mid-basal cells rectangular, smooth; alar cells 
subquadrate, thin-walled. 

Exsiccati: Musci Japonici 9: 436 (1955), as M. gracilis; 10: 478 (1956), as M. gracilis; 17: 832 
(1962). 
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Figure 342. 

A. Fauriella tenuis (Mitt.) Card. a. Plant, x15. b. Stem leaves, x62. c. Branch leaves, x62. d. 
Cells at apex of branch leaf, x385. e. Cells at base of branch leaf, x385. f Inner perichaetial 
leaf, x47. g. Peristome teeth, x180. [Noguchi 21073) 

B. Myurel/a sibirica (C. Muell.) Reim. h. Plant, x1 . i. Portion of stem, x35. j. Leaves, x62. k. 
Cells at leaf apex, x250. [Noguchi 68099, 68724) 

C. M. tenerrima (Brid .) Undb. /. Leaves, x62. m. Cells at leaf apex, x250. [Takaki 14416) 

D. M. julacea (Schwaegr.) B. S. G. n. Leaves, x62. o. Upper lamina! cells, x250. p. 
Gemmae, x250. [from Norway) 
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Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Siberia, China, Kashmir, Caucasus, 
Europe, N. America. 

This species grows on muddy, calcareous soil. The sporophytes are unknown 
in Japan. 

2. Myurella julacea (Schwaegr.) B. S. G. (Fig. 342, D) 

Bryol. Eur. 6: 41, t. 560 (1853). 

Leskeajulacea Schwaegr. in Schultes, Reise Glockner 2: 363 (1804). 

Plants pale green, slightly glossy above, brownish below, forming dense 
cushions. Stems irregularly branched, ea. 0. 7 mm wide with leaves; branches 
suberect, obtuse. Gemmae axillary, spindle-shaped. Branch leaves closely 
imbricate and julaceous, rounded-ovate, rounded-obtuse, rarely short-apiculate, to 
0.50 x 0.35 mm; margins serrulate throughout. Median lamina! cells irregularly 
rhombic to rounded-hexagonal, 8-15 x ~ µ.m, thin-walled, prorate on dorsal 
surface; mid-basal cells rectangular to subquadrate. 

Distribution: Japan (Honshu, Shikoku), Siberia, China, central Asia, Kashmir, Caucasus, Europe, 
northern regions of N. America. 

This species forms dense cushions in crevices of rocks or on soil in alpine 
regions. The sporophytes are unknown in Japan. 

3. Myurella tenerrima (Brid.) Lindb. (Fig. 342, C) 

Musci Scand.: 37 (1879). 

Pterigynandrum tenerrimum Brid ., Mont. Muse.: 132 (1819) . 

Plants pale to yellowish-green. Stems prostrate, irregularly branched; branches 
to 1 0 mm long, to 0.6 mm wide with leaves, attenuate. Branch leaves sparse, erect
spreading when dry, broadly ovate, abruptly contracted to a long, often flexuose 
acumen, to 0.45 x 0.25 mm, cochleariform-concave; margins serrulate; costa 
indistinct. Median lamina! cells rhombic-hexagonal, 8-12 x 7-8 µ.m, thin-walled, 
prorate; upper cells longer; lower cells rectangular. 

Distribution: Japan (Honshu), Siberia, Europe, N. America. 

This species is very rare and the sporophytes are unknown in Japan. The 
plants grow mixed with other mosses in crevices of rocks in alpine regions. 

FABRONIACEAE 

A revision of the Japanese taxa of the Fabroniaceae was published by Taoda 
(1977, 1980) 
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KEY TO THE GENERA 

1. Leaves almost ecostate; laminal cells prorate on dorsal surface ....... ....... ............ . 
.... ............ ............. .. ... ............... .............................................. 5. Schwetschkeopsis 

1. Leaves with an elongate or short costa; laminal cells ± thick at the upper ends 
but almost lacking papillae on dorsal surface ............... ............................ ....... .... 2 
2. Leaf margins serrulate to serrate, or coarsely dentate . . . . . . . ... .......... 1. Fabronia 
2. Leaf margins almost entire, or crenulate to serrulate ..... ............... ......... .......... 3 

3. Alar cells not distinct from the mid-basal cells. Exostome teeth paired, recurved 
when dry . . . . . . ... . .. . . . . . . . .. . .. ... .......... ......... .. ... . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. 2. Anacamptodon 

3. Alar cells distinct from the mid-basal cells. Exostome teeth not paired, not 
recurved when dry ... .... .... ....... .................... ...... .... .. ....... ... ..................................... 4 
4. Exostome teeth minutely papillose throughout; basal membrane of 

endostome very low . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. . . . . . . . . . . 3. Schwetschkea 
4. Exostome teeth cross-striolate below, papillose above; basal membrane of 

endostome high ... .. ........ ... ....... ............ .... .. .. .... ....... .... .. ........ .. 4. Helicodontium 

1. Fabronia Raddi 

Plants small. Stems creeping, sparsely leaved, irregularly branched; branches 
short, densely leaved. Stem and branch leaves ovate to oblong, abruptly long
acuminate, concave; margins serrate or coarsely dentate; costa weak and slender, 
extending to near mid-leaf or beyond. Median laminal cells elongate-hexagonal, 
thin-walled; alar regions large, extending to costa. Autoicous. Inner perichaetial 
leaves similar to the branch leaves. Capsules on an elongate seta, erect, small, 
obovate, pyriform or cup-shaped, with a large apophysis, constricted below the 
mouth when dry; exothecial cells lax, the walls wavy; stomata absent. Annulus of 
small cells. Operculum convex to short-rostrate. Exostome teeth paired, reflexed 
when dry, broad, lingulate, obtuse, papillose-striate; endostome segments absent. 
Spores medium-sized. Calyptra cucullate, deciduous. Inner perigonial leaves 
cymbiform. 

KEY TO THE SPECIES 

1 . Leaf margins coarsely dentate. Capsules with peristome teeth . . . . . . . . . 1. F. ciliaris 
1. Leaf margins serrulate to serrate. Capsules gymnostomous ....... ......... ........ ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 2. F. matsumurae 

1. Fabronia ciliaris (Brid.) Brid. (Fig. 343, A) 

Bryol. Univ. 2: 171 (1827). 

Hypnum ciliare Brid., Spee. Muse. 2: 155 (1812) . - Fabronia fauriei Card., Bull. Soc. Bot. Geneve 
ser. 2, 3: 279 (1911). 

Stems ascending, irregularly branched; branches 2-3 mm long. Branch leaves 
ovate-oblong, broadest at middle, abruptly contracted to a long, ± flexuose, 
pellucid acumen, to 0.65 x 0.25 mm; margins coarsely dentate at middle; costa 
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extending to near mid-leaf, pellucid. Median lamina! cells rhomboid- to elongate
hexagonal with acute ends, 25--40 x 8-9 µm; alar region defined as a triangular 
area, the alar cells ea. 15 along leaf margins, 10-13 µm, ± bulging. Inner 
perichaetial leaves to 0.6 mm long. Setae pale, 1.8-2.2 mm long, ea. 0.08 mm thick. 
Capsules obovate to hemispherical, eurystomous, 0.5--0.6 x 0.3--0.4 mm. 
Operculum convex, 0.20-0.25 mm long. Exostome teeth obtuse, ea. 0.13 mm long; 
endostome rudimentary. Spores 12-16 µm, scabrous. Inner perigonial leaves ea. 
0.3 mm long. 

Distribution: Japan (Honshu), Hawaii, central Europe, eastern regions of N. America, central 
America, S. America. 

This species grows on tree trunks. 

2. Fabronia matsumurae Besch. (Fig. 343, B) 

J. de Bot. 13: 40 (1899). 

Very similar to F. ciliaris, but the leaf margins are usually serrulate to serrate, 
and peristome teeth are lacking. 

Exsiccati: Musci Japonici 9: 418 (1955); 11: 517 (1956); 14: 689 (1959); 18: 867 (1962) . 

Distribution: Japan (Honshu, Shikoku, Kyushu), China. 

This species grows on tree trunks, rarely on concrete walls in towns. It is more 
common than F. ciliaris in Japan. 

DOUBTFUL SPECIES 

1. Fabronia kiusiana Sak., Bot. Mag. Tokyo 46: 497 (1932). 
This species is unknown to me. 

2. Anacamptodon Brid. 

Stems creeping, irregularly or subpinnately branched; branches densely 
leaved, obtuse. Stem and branch leaves loosely appressed, often secund when 
dry, oblong-ovate to oblong-lanceolate, gradually attenuate; margins entire; costa 
extending to 2/3 the leaf length or to leaf apex. Median lamina! cells thin-walled; 
basal and alar cells lax, quadrate to rectangular. Autoicous. Capsules on an 
elongate seta, erect, with a large apophysis, eurystomous and strongly constricted 
below the mouth when dry. Annulus of small cells. Operculum with a short oblique 
beak. Exostome teeth triangular-lanceolate, attenuate, thin, paired, strongly 
recurved when dry, densely and minutely papillose on both surfaces throughout, 
pellucid; basal membrane of endostome absent, the segments 16, filiform, 
elongate, keeled. Spores minutely papillose. Calyptra cucullate, not hairy. 

The species of this genus are distinguished by the paired, thin, and strongly 
recurved exostome teeth when dry. Each tooth shows a striking hygroscopic 
movement. 

The Japanese taxa of Anacamptodon were reviewed by Noguchi (1941). 
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Figure 343. 

A. Fabronia ciliaris (Brid.) Brid. a. Branch leaves, x62. b. Cells at apex of branch leaf, x250. 
c. Cells at base of branch leaf, x250. d,e. Capsules, x34. f Peristome teeth, x180. [Kawakami 
s.n.] 

B. F. matsumurae Besch. g. Plant, x10. h. Branch leaves, x62. i. Cells at apex of branch 
leaf, x250. j. Capsule, x34. [Noguchi 2754] 
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KEY TO THE SPECIES 

1. Costa stout, extending to the leaf apex or percurrent; leaf margins bordered by 
a brownish band above ... ............... ... .. ... ... .... ............ ..... ..... ......... .. .... 2. A. fortunei 

1. Costa weak, extending to mid-leaf or± beyond; leaf margins not bordered ........ . 
. . . . . . . . . .... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... .. . . . . . . . . . . . . . . . . . . . . .. ... ...... . ... .. . . . . . . . . . 1 . A. latidens 

1. Anacamptodon latidens (Besch.) Broth. (Fig. 345, A) 

In Engler & Prantl, Nat. Pfl. 1 (3): 906 {1907). 

Schv;etschkea /atidens Besch., J. de Bot. 13: 41 (1899) . - Anacamptodon sublatidens Card., 
Bull. Soc. Bot. Geneve ser. 2, 3: 279 (1911). -A. amblystegioides Card., Bull. Soc. Bot. Geneve ser. 2, 
3: 279 (1911). 

Plants forming dense cushions. Branches 2--3 mm long. Stem leaves erect
spreading, ovate to oblong-ovate, gradually tapering to an acumen, concave, 
0.5-0.7 x 0.25-0.35 mm; margins entire or crenulate above, not bordered; costa 
weak, yellowish, extending to mid-leaf or ± beyond. Branch leaves similar to the 
stem leaves but smaller and often secund. Median laminal cells elongate
hexagonal, 15-20 x 4-7 µm; lower cells shorter and broader, with thicker walls. 
Inner perichaetial leaves oblong, shortly acuminate, to 1.2 mm long, serrulate 
above, costa slender. Setae 5-7 mm long, ea. 0.15 mm thick, smooth. Capsules 
obovate to ovate, 0.6-0.8 x 0.4-0.5 mm. Operculum with a short beak. Exostome 
teeth to 0.3 mm long, ea. 0.1 mm broad at base; segments of endostome short. 
Spores 12-15 µm. Calyptra ea. 1.5 mm long. Perigonia ea. 0.35 mm long; inner 
perigonial leaves cymbiform, ea. 0.3 mm long. 

Distribution: Japan (Hokkaido, Honshu), Siberia. 

This species grows on logs. 

2. Anacamptodon fortunei Mitt. (Fig. 344) 

J. Linn. Soc. Bot. 8: 152 {1864). 

A. japonicus Broth., Oefv. Finsk. Vet. Soc. Foerh. 62A(9) : 29 (1921) . - Ectropodon urceolatus 
Dix., J. Bot. 74: 6, pl. 610 (1936) . -A. japonicus var. urceolatus (Dix.) Nog., J. Jap. Bot. 17: 221, f. 21 
(1941) . -A. fortunei var. urceolatus (Dix.) Wijk & Marg ., Taxon 8: 71 (1959). 

Stem leaves ovate-lanceolate, gradually attenuate, secund, 0.50--0.55 x 
0.20--0.25 mm, slightly concave; margins entire; costa extending to leaf apex or 
percurrent; median laminal cells narrowly rectangular, ea. 20 x 4 µm, rather thick
walled. Branch leaves oblong-lanceolate, gradually acuminate, to 1.5 x 0.4 mm, 
slightly concave; margins entire or serrulate above, bordered with a bi- or 
unistratose band of brownish cells above; costa stout, ea. 0.07 mm thick at base, 
usually percurrent; median laminal cells narrowly hexagonal, 25--35 x 6-7 µm; basal 
and alar cells rectangular to quadrate, 20--30 x 15-20 µm. Inner perichaetial leaves 
oblong, acuminate, to 1.5 mm long. Setae ea. 5 mm long, ea. 0.25 mm thick. 
Capsules oblong, to 1.5 x 1.0 mm. Operculum ea. o. 7 mm long, shortly rostrate. 
Exostome teeth to 0.5 mm long, ea. 0.12 mm broad at base; endostome segments 
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Figure 344. 

Anacamptodon fortunei Mitt. a. Cross-section of stem, x270. b. Stem leaves, x43. c. 

Branch leaves, x43. d. Cells at apex of branch leaf, x270. e. Median laminal cells of branch 

leaf, x370. f. Cells at base of branch leaf, x270. g. Cross-section of branch leaf, x270. h. Inner 

perichaetial leaf, x20. i. Capsules, x13. j . Dry capsule, x20. k. Peristome teeth, x125. [Noguchi 

8556) 
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moderately long. Spores 10-12 µm. Inner perigonial leaves to 0.5 mm long, 
cymbiform. 

Distribution: Japan (Honshu, Shikoku, Kyushu), China. 

This species grows on tree trunks, often in moist knots or fissures. 

3. Schwetschkea C. Muell. 

Schwetschkea matsumurae Besch. (Fig. 345, B) 

J. de Bot. 13: 40 (1899). 

S. polymorphidens Sak., Bot. Mag. Tokyo 50: 619, f. 9 (1936). - S. /axa auct. non (Wils.) Jaeg.: 
Shin, J. Jap. Bot. 27: 150 (1952). 

Plants yellowish-green, glossy. Stems short, irregularly branched; branches to 
3 mm long. Stem leaves oblong, gradually attenuate, acuminate, broadest near 
middle, ea. 1.5 x 0.3 mm, truncate at base, ± keeled; margins crenulate to serrulate, 
recurved below; costa extending to mid-leaf. Branch leaves serrulate. Median 
laminal cells elongate-hexagonal to elongate-rhomboidal with acute ends, 60-80 x 
7.0-8.5 µm, with delicate walls, often with plasmolized protoplast; marginal cells 
rhomboidal, much shorter, 25-35 x 8.5-12.0 µ.m; upper and lower cells shorter; alar 
regions clearly defined, broad, extending to costa, triangular, the alar cells 
transversely rectangular to quadrate, 20-25 along leaf margins, 8-10 along leaf 
insertion. Autoicous. Setae smooth, ea. 3 mm long. Capsules suberect, oblong, 
ea. 0.8 x 0.5 mm. Annulus present. Operculum rostrate, ea. 0.5 mm long. 
Exostome teeth triangular-lanceolate, minutely papillose throughout, ea. 0.2 mm 
long; basal membrane of endostome very low and scarcely visible, the segments 
linear, as long as the exostome teeth, not keeled nor perforate, densely papillose, 
cilia absent. Spores 20-25 µ.m, scabrous. 

Exsiccati: Musci Japonici 6: 291 (1953) . 

Distribution: Japan (Honshu, Shikoku, Kyushu), Taiwan. 

This species grows on tree trunks. 
The genus Schwetschkea is very similar to Helicodontium in gametophytic 

characters. However, it is distinguished from Helicodontium by the almost erect 
capsules, exostome teeth evenly covered with minute papillae, and the filiform, not 
keeled segments borne on a very low basal membrane. Buck and Crum (1978) and 
Buck (1980) suggest that the Schwetschkea has certain similarities with the species 
of the Leskeaceae. 

EXCLUDED SPECIES 

1. Sch"wetschkea arachnoidea Sak., Bot. Mag. Tokyo 48: 388 (1934). 
This is a species of Haplocladium. 

2. S. enervis Sak., Bot. Mag . Tokyo 49: 142 (1935). 
This is a species of Ctenidium . 
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A. Anacamptodon latidens (Besch.) Broth. a. Stem leaves, x66. b. Branch leaves, x43. c. 
Cells at apex of branch leaf, x255. d. Median laminal cells of branch leaf, x255. e. Inner 
perichaetial leaves, x30. f. Capsules, x20. g. Dry capsules, x20. h. Peristome teeth, x180. i. 
Perigonium, x66. j. Inner perigonial leaf, x66. [Noguchi 1424] 

B. Schwetschkea matsumurae Besch. k. Plant, x12. /. Branch leaves, x41. m. Median 
laminal cells of branch leaf, x562. n. Inner perichaetial leaf, x41. o. Capsule, x18. p. Peristome 
teeth, x216. (Noguchi 1818] 
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4. Helicodontium (Mitt.) Jaeg. 

Stems creeping, densely leaved, irregularly or pinnately branched; branches 
ascending, short. Stem leaves gradually attenuate to an acute or acuminate point; 
margins serrulate to crenulate, slightly recurved at base; costa single, extending to 
or above mid-leaf. Branch leaves similar to the stem leaves but smaller. Median 
laminal cells ± obscure, thin-walled, often with plasmolized protoplasts; alar regions 
clearly defined, broad, triangular, extending to costa, the alar cells quadrate, 
rectangular, thin-walled. Autoicous. Perichaetia on stem; inner perichaetial leaves 
similar to the stem leaves; paraphyses several. Setae elongate. Capsules suberect 
to inclined. Annulus present. Operculum obliquely rostrate. Exostome teeth 
densely papillose striolate but pellucid and papillose above; basal membrane of 
endostome high, the segments linear-lanceolate, or linear, often keeled, often 
perforate, papillose, cilia absent. Calyptra cucullate. Perigonia on stem below the 
perichaetium. 

KEY TO THE SPECIES 

1. Leaves oblong to oblong-lanceolate, or ovate-lanceolate, broadest at middle, 
gradually acute or ± abruptly acuminate. Median laminal cells linear-
rhomboidal to oblong-hexagonal, less than 15: 1 .. ..... .... ... ..... .. ... ..... .. ........ .. .... .. 2 

1. Leaves linear-lanceolate to sublinear, gradually acuminate, broadest below the 
middle. Median laminal cells sublinear or linear, 15-20 : 1 ........ . 2. H. kiusianum 
2. Leaves gradually acute; costa extending to mid-leaf or 2/3 the leaf length. 

Median laminal cells linear-rhomboidal, 10-15 : 1. Endostome as long as 
exostome, the segments linear-lanceolate, keeled .... .. .... ..... .... ... .... ... 1. H. doii 

2. Leaves ± abruptly acuminate; costa ending below mid-leaf. Median laminal 
cells rhomboidal to oblong-hexagonal, ea. 4 : 1. Endostome much longer 
than exostome, the segments linear, not keeled ... ......... ... .. .. ... ... .. 3. H. hattorii 

1. Helicodontium doii (Sak.) Taoda (Fig. 346, A) 

Hikobia 8: 48, f. 1 (1977). 

Schwetschkea doii Sak. , Bot. Mag. Tokyo 46: 498 (1932). - Rhynchostegiella kiusiuensis Dix. & 
Ther., Rev. Bryol. Lich . 4: 169 (1932). - S. robusta Toy., Acta Phy1otax. Geobot. 6: 176, f. 5 (1937). -
He/icodontium robustum (Toy.) Shin , Sc. Rep. Kagoshima Univ. 32: 85, f. 1 (1954) . - H. japonicum 
Dix. & Sak., Bot. Mag. Tokyo 52: 132, f . 5 (1938) . - R. caudata Sak., Bot. Mag. Tokyo 53: 289, f . 4 
(1939) . 

Stem leaves erect-spreading when dry, oblong to oblong-lanceolate, broadest 
at middle, gradually acute, 1.3-1.5 x 0.50--0.55 mm, slightly keeled; margins 
serrulate above; costa extending to near mid-leaf or 2/3 the leaf length. Branch 
leaves more narrowly attenuate than the stem leaves, acute to acuminate. Median 
laminal cells linear-rhomboidal with acute ends, 50-65 x 4.5-6.0 µm, evenly thin
walled; upper cells 20-35 x 6.0--8.5 µm, rhomboid-hexagonal; alar cells numerous, 
subquadrate to rectangular, 20-35 x 12- 16 µm, pellucid, thin-walled along leaf 
margin. Inner perichaetial leaves to 1.5 mm long; costa weak. Setae 4-6 mm long. 
Capsules inclined, clavate to oblong, 1.0- 1.5 x 0.6--0. 7 mm. Operculum o. 70--0.85 
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Figure 346. 

A. Helicodontium doii (Sak.) Taoda. a. Plant, x7. b. Stem leaves, x34. c. Cells at apex of 
stem leaf, x250. d. Median laminal cells of stem leaf, x385. e. Cells at base of stem leaf, x250. 

f. Branch leaves, x34. g. Inner perichaetial leaf, x34. h. Capsule, x15. i. Peristome teeth, x135. 

B. H. kiusianum (Sale) Taoda. j . Stem leaves, x34. k. Cells at apex of stem leaf, x250. I. 

Median laminal cells of stem leaf, x385. m. Cells at base of stem leaf, x250. n. Branch leaves, 

x34. o. Inner perichaetial leaf, x34. p. Capsule, x15. q. Peristome teeth, x180. (lsotype of 

Schwetschkea kiusiana Sak.) 
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mm long. Exostome teeth to 0.45 mm long; endostome as long as exostome, the 
basal membrane extending to 1 /3 the length of exostome teeth, the segments 
linear-lanceolate, keeled. Spores 20-25 µ.m, scabrous. Calyptra 1.4-1.8 mm long. 
Perigonia ea. 0.4 mm long. 

Exsiccati: Musci Japonici 10: 490 (1956), as Schwetschkea robusta. 

Distribution: Endemic to Japan (Honshu, Kyushu) . 

This species grows on tree trunks. 

2. Helicodontium kiusianum (Sak.) Taoda (Fig. 346, 8) 

Hikobia 8: 51, f. 2 (1977) . 

Schwetschkea kiusiana Sak., Bot. Mag. Tokyo 46: 377 (1932) . 

Stems to 30 mm long, subpinnately branched; branches to 5 mm long. Stem 
leaves linear-lanceolate to sublinear, gradually acuminate, to 1.50 x 0.25 mm, 
broadest below the middle; margins serrulate above or almost entire; costa 
extending to mid-leaf. Branch leaves serrulate. Median laminal cells sublinear or 
linear-rhomboidal with acute ends, 65-85 x 4.0-4.5 µ.m, thin-walled ; alar cells 
subquadrate, rectangular or hexagonal, 10-15 along leaf margin. Inner perichaetial 
leaves to 1. 7 mm long, costa indistinct. Setae 4-5 mm long. Capsules inclined, 
oblong, ea. 0. 70 x 0.45 mm. Operculum ea. 0.5 mm long. Exostome teeth ea. 0.35 
mm long; endostome as long as exostome, the basal membrane extending to 1 /3 
the length of exostome teeth, the segments linear lanceolate, keeled. Spores ea. 15 
µ.m. Perigonia ea. 0.3 mm long. 

Exsiccati : Musci Japonici 8: 392 (1954), as Schwetschkea kiusiana. 

Distribution: Endemic to Japan (Honshu, Kyushu) . 

This species grows on tree trunks. 

3. Helicodontium hattorii Nog. (Fig. 347) 

J. Jap. Bot. 27: 288, f. 55 (1952) . 

Stems creeping, irregularly branched; branches ea. 3 mm long, with few 
branchlets. Stem leaves appressed when dry, erect-spreading when moist, ovate
lanceolate, ± abruptly acuminate, often± secund, broadest near base, 0.25-0.35 x 
0.10--0.12 mm; margins serrulate; costa weak, pellucid, short. Median lamina! cells 
rhomboidal to oblong-hexagonal, the walls ± thick, ea. 30 x 8.0 µ.m; upper cells 
shorter; alar cells subquadrate or rectangular, thin-walled. Inner perichaetial leaves 
ovate-lanceolate, with a subulate acumen, ea. 0.5 mm long. Setae 5-7 mm long, 
smooth. Capsules ± inclined, oblong or ovoid-oblong, brown, 1.0-1.2 x 0.5-0. 7 
mm. Operculum ea. 0.5 mm long. Exostome teeth ± reflexed when dry, inserted 
below the rim of capsule, abruptly tapering to a linear, papillose acumen from a 
broad, cross-striolate, brown base, to 0.2 mm long; basal membrane of endostome 
± high, the segments linear, erect or inflexed when dry, not keeled, minutely 
papillose, much longer than the exostome teeth, to 0.3 mm long, cilia absent. 
Spores 16-23 µ.m. Inner perigonial leaves cochleariform, concave. 
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Helicodontium hattorii Nog. a. Plant, x18. b. Stem leaves, x75. c. Lamina! cells of stem 
leaf, x290. d. Inner perichaetial leaf, x43. e. Capsules, x13. f Dry capsule, x43. g. Peristome 
teeth, x215. h. Inner perigonial leaf, x98. [Holotype of H. hattorii Nog.] 
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Exsiccati: Musci Japonici 29: 1423 (1977). 

Distribution: Endemic to Japan (Kyushu) . 

This species grows on decaying cut ends of tree trunks. 
I established Helicodontium hattorii Nag. on the basis of peristome characters. 

When Cardot (1905) published Schwetschkea formosica Card. he illustrated 
exostome teeth which is as long as the segment and no basal membrane of 
endostome. I have examined the syntype specimen (Maruyama no. 6), but I could 
not find any peristome teeth. 

5. Schwetschkeopsis Broth. 

Plants small. Stems creeping, subpinnately or irregularly branched. Stem 
leaves acute to acuminate; margins plane or ± recurved, serrulate; costa indistinct 
or absent. Branch leaves smaller than the stem leaves. Median laminal cells 
elongate- to linear-hexagonal, walls slightly thick, prorate on dorsal surface; alar 
regions broad but not sharply delimited, the alar cells quadrate to rectangular. 
Dioicous. Setae elongate, smooth. Capsules erect to suberect, oblong to oblong
cylindric; exothecial cells hexagonal, thin-walled; stomata few. Annulus absent. 
Operculum long-rostrate. Exostome teeth linear-lanceolate, densely cross-striolate 
in the lower half, papillose in the upper half, dark, incurved when dry; endostome as 
long as exostome, the basal membrane high, extending to 1 /3 the length of 
exostome, the segments large, perforate. Calyptra cucullate, not hairy. 

KEY TO THE SPECIES 

1. Branches creeping, slightly curved when dry. Branch leaves not homomallous, 
ovate-lanceolate, usually less than 1 mm long. Cilia of endostome absent ........ .. 
. .. . . .. . . . . . ..... . . . . . . . . . .. . . . .. .. .. .. .. . . . . . . . . . . . . .. .. . . . .. .. .. .. .. . .. .. . . . . . . . . . . ...... ..... ...... .. .. .. . 1. S. fabronia 

1. Branches ascending, arcuate when dry. Branch leaves often homomallous, 
oblong-lanceolate, usually longer than 1 mm. Cilia of endostome present ......... . 
. . . . . . . . .. .. . . . . . . .. . .. . . .. . . . . . . . . . . . . . . . .. .. .. . .. . .. . . . . . . . . . . . . . . . . . . . . . .. .. .. .. . . . .. . . . . . . . . . . . .. . . . . . . 2. S. robustula 

1. Schwetschkeopsis fabronia (Schwaegr.) Broth. (Fig. 348) 

In Engler & Prantl, Nat. Pfl. 1 (3): 878 (1907). 

Helicodontium fabronia Schwaegr., Spee. Muse. Suppl. 3(2): t. 294 (1830). - Leskea denticulata 
Sull., Musci Allegh.: 19 (1846). - Schwetschkea denticulata (Sull.) Card ., Bryologist 7: 30 (1904). -
Schwetschkeopsis denticulata (Sull.) Broth. in Engler & Prantl, Nat. Pfl. 1 (3): 878, f. 643 (1907). -
Schwetschkea japonica Besch., Ann . Sc. Nat. Bot. ser. 7, 17: 362 (1893) . - Schwetschkeopsis 
japonica (Besch.) Broth . in Engler & Prantl, Nat. Pfl. 1 (3): 878 (1907) . - Schwetschkeopsis denticulata 
subsp.japonica (Besch.) lwats., J. Hattori Bot. Lab. 20: 328 (1958). 

Plants pale green, densely matted, ± glossy. Stems often filiform, sparsely 
leaved; branches short, creeping, slightly curved when dry, densely leaved, 
attenuate. Stem leaves erect-spreading, ovate-lanceolate, long-acuminate, 0.6-0.7 
x 0.25-0.28 mm; ecostate; margins serrulate, each tooth often papilla-like. Median 
laminal cells elongate-hexagonal , 30--35 x 4.0-4.5 µ.m, rather thick-walled, prorate 
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Figure 348. 

Schwetschkeopsis fabronia (Schwaegr.) Broth. a. Plant, x25. b. Stem leaves, x47. c. Cells 
at apex of stem leaf (dorsal view), x250. d. Median lamina! cells of stem leaf (dorsal view), 
x385. e. Cells at base of stem leaf, x250. f. Branch leaves, x47. g. Inner perichaetial leaf, x47. 
h. Capsules, x20. i. Dry capsule, x20. j. Peristome teeth, x180. [Noguchi 50657] 
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Figure 349. 

Schwetschkeopsis robustula (Broth.) Ando. a. Plant, x12. b. Stem leaves, x40. c. Cells at 
apex of stem leaf (dorsal view), x300. d. Median laminal cells of stem leaf (dorsal view), x462. 
e. Cells at base of stem leaf, x300. f. Branch leaves, x40. g. Cells at apex of branch leaf (dorsal 
view), x300. h. Capsule, x25. i. Peristome teeth, x215. [a,h,~ Noguchi 30969; b----g, Noguchi 
44406] 
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on dorsal surface; near leaf margin cells elliptic to rectangular, 8-12 µm long; alar 
cells numerous, subquadrate, 8.5-12.0 µm in diameter. Branch leaves not 
homomallous, ovate-lanceolate, usually less than 1 mm long. Phyllodioicous. 
Perichaetia on stem; inner perichaetial leaves ovate-lanceolate, long-acuminate, to 
1 mm long; paraphyses absent. Setae 3-4 mm long, pale. Capsules erect to 
suberect, oblong to oblong-cylindric, 0.8-1.0 x 0.45-0.50 mm. Operculum with an 
oblique beak, 0.5-0.6 mm long. Exostome teeth to 0.35 mm long; endostome 
segments keeled, papillose, cilia absent. Spores 12-16 µm, scabrous. Calyptra ea. 
1 mm long. Dwarf males on stem leaves. 

Exsiccati: Musci Japonici 2: 85 (1948), as Schwetschk90psis japonica. 

Distribution : Japan (Honshu, Shikoku, Kyushu), eastern Asia, eastern N. America. 

This species grows on tree trunks or on rocks. 

2. Schwetschkeopsis robustula (Broth.) Ando (Fig. 349) 

Hikobia 2: 297 (1961). 

Tripterocladium robustulum Broth., Oefv. Flnsk. Vet. Soc. Foerh. 62A(9): 29 (1921) . -
Schwetschk90psis binervula Sak. ex Oti , Bot. Mag. Tokyo 62: 144, f. 3 (1949). 

Plants pale green, ± glossy. Stems irregularly branched, sparsely leaved; 
branches ascending, arcuate when dry, to 1 O mm long, attenuate, often long
flagellate at apex, sometimes with several branchlets. Stem leaves triangular
lanceolate, gradually acuminate, to 0.90 x 0.35 mm, concave, ecostate; margins 
crenulate. Median laminal cells narrowly rhomboidal, 4--50 x 4.0-4.5 µm; alar cells 
numerous. Branch leaves homomallous, secund when dry, oblong-lanceolate, 
attenuate (broader than those of stem leaf), concave, 1.0-1.2 x 0.30-0.35 mm; 
margins often ± recurved above, serrulate; costa usually indistinct; median laminal 
cells narrowly hexagonal, rather thin-walled, 30-40 x 4.0-4.5 µm, prorate on dorsal 
surface, the alar cells numerous, rounded-quadrate, ± inflated, ± collenchymatous. 
Perichaetia on branches; inner perichaetial leaves oblong-lanceolate, long
acuminate, to 0.85 mm long. Setae 7-10 mm long, to 0.08 mm thick, yellowish
brown. Capsules erect to suberect, oblong-cylindric, with an apophysis, 0.7-0.9 x 
0.35-0.45 mm. Exostome teeth to 0.3 mm long; endostome segments keeled, the 
cilia 1-2, long. Spores 8.5-12.0 µm. 

Exsiccati: Musci Japonici 28: 1392 (1977); 29: 1444 (1977); 31: 1544 (1980) . 

Distribution: Japan (Honshu, Shikoku, Kyushu), Korea. 

This species grows on rocks or at the base of trees. 

LESKEACEAE 

In the Brotherus taxonomic system (Engler u. Prantl, Nat. Pfl . ed. 2, Bd 11, 
1925) the genera Anomodon, Haplohymenium, Herpetineuron, and Miyabea were 
classified in the Thuidiaceae, apparently on the basis mainly of gametophytic 
characters. Members of the Thuidiaceae in the broad sense of Brotherus have 
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similar gametophytes, but the structure of the sporophytes, especially that of the 
peristome, shows considerable variation. The 8 genera, Thuidium, Haplocladium, 
Claopodium, He/odium, Bryonoguchia, Boulaya, Hylocomiopsis and 
Heterocladium have hypnoid peristomes, while Anomodon and the 3 related genera 
mentioned above have non-hypnoid peristomes. 

I think it is better to give greater weight to sporophytic than to gametophytic 
characters for the classification of higher taxa, such as families and genera. Thus I 
place Anomodon, Haplohymenium, Herpetineuron and Miyabea in the Leskeaceae. 

Habrodon leucotrichus (Mitt.) Perss. has been included in the Leskeaceae as 
lwatsukiella leucotricha (Mitt.) Buck & Crum. It differs considerably from other 
members of the Leskeaceae in having ecostate leaves. However, the peristome 
characters are so similar to those of the species of Leskeaceae that I have retained 
it within that family. 

Buck (1980) reviewed the status of the genus Pterigynandrum and considered it 
to be a member of the Leskeaceae. 

The Japanese taxa of the Leskeaceae were reviewed by Noguchi (1972). 

KEY TO THE GENERA 

1. Laminal cells with large papillae at each end of the cells ........ 1. Pterigynandrum 
1. Laminal cells without large papillae at each end of the cells ..... .... ....................... 2 

2. Costa usually absent, occasionally short and forked ...... ......... 10. lwatsukiella 
2. Costa present, single ....... ..... ... .......... ............ .................................................... 3 

3. Laminal cells smooth or punctate at the corners .......................... ........ ..... .. ..... .... 4 
3. Laminal cells papillose over the lumen or ± prorate ....................................... ..... 5 

4. Leaves oblong-lanceolate, tapering to an acuminate point; costa extending 
above mid-leaf; laminal cells rhomboidal to linear-rhomboidal ................ ... ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 9. Okamuraea 

4. Leaves ovate to ovate-lanceolate, or suborbicular, obtuse to broadly acute, or 
shortly acuminate; costa extending to mid-leaf; laminal cells quadrate to 
oblong-hexagonal .... ....... ................................... ............ .. ......... .. ..... 12. Miyabea 

4. Leaves ovate-lanceolate, acute; costa extending to near the leaf apex; laminal 
cells rhomboidal to irregularly rectangular .. ......... 14-7. Anomodon acutifolius 

5. Laminal cells ± prorate ............................................................... ... ........................ 6 
5. Laminal cells papillose over the lumen ................................................................. 11 

6. Costa extending to mid-leaf ... .... ... ........... ... .... ............ .. ...... 4. Pseudoleskeella 
6. Costa extending to near the leaf apex .............................................................. 7 

7. Inner perichaetial leaves deeply plicate ....................... .. .... 11. Pseudoleskeopsis 
7. Inner perichaetial leaves not plicate ....... ............. .................................................. 8 

8. Mid-basal cells of leaves sublinear. Endostome without segments .... ........ .. ... . 
.... ..... .. ......... ...... .. ........................................... .... ... ... ............... 8. Rigodiadelphus 

8. Mid-basal cells of leaves oblong to elongate-rhomboidal. Endostome with or 
without segments ................ ... ............................................................................ 9 

9. Endostome segments indistinct, fragmentary ................... 7. Orthoamblystegium 
9. Endostome segments distinct, well-developed .... .............................................. 10 
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10. Leaf margins ± recurved below, or plane throughout; laminal cells 
indistinctly prorate. Endostome segments irregular in shape .... .......... ....... ... . 
.... ................. ...... .. ....... .. .................... ... ... ... ..... ........................... ... ... 3. Leskeella 

10. Leaf margins recurved throughout or nearly so; laminal cells distinctly 
prorate. Endostome segments linear to linear-lanceolate ........ 6. Lescuraea 

11. Leaf margins coarsely dentate above; costa strongly flexuose or zigzag-curved 
above ................ ......................... .......................... ....................... 15. Herpetineuron 

11 . Leaf margins serrate or almost entire above; costa almost straight .................. 12 
12. Costa of stem leaves extending to 2/3 the leaf length ................................. 13 
12. Costa of stem leaves extending to near the leaf apex ................................. 14 

13. Laminal cells thick-walled, unipapillose .................... 5-1. Lindbergia brachyptera 
13. Laminal cells thin-walled, multipapillose ........ ..... ................... 13. Haplohymenium 

14. Branch leaves narrowly lanceolate .......................... 5-2. Lindbergia japonica 
14. Branch leaves ovate to ovate-lanceolate, or lingulate ................................ .. 15 

15. Paraphyllia numerous .............. .. ... ............................ .. ..................... .................... 16 
15. Paraphyllia absent ................................ ..... ...................... ......... ..................... ....... 17 

16. Stem leaves oblong- to ovate-lanceolate, gradually attenuate; margins 
plane, entire throughout ........ ..... ..................................... ............... ... 2. Leskea 

16. Stem leaves ovate, abruptly tapering to a narrow acumen; margins 
recurved, often with several teeth at apex ................... 6-5. Lescuraea patens 

17. Branch leaves cristate at apex because of recurved, papillose marginal teeth ..... 
. . . . .. . .. . . .. .. .. .. . . . . .. .. . .. . .. . . . .. . . . . . . . . ... . . . .. . . .. .. .. .. . .. . .. .. . 13-4. Haplohymenium flagelliforme 

17. Branch leaves not cristate at apex .............................. .. ................... .. ...... ........... 18 
18. Laminal cells unipapillose. Exostome teeth split, coarsely papillose above 

.. .. .. . . .. . . . . . . . . . . .. . . . . .. . . . .. .. .. . .. .. ... .. . . . . . . . . . . . . . . . . . . . . . .. 15-5. Haplohymenium longinerve 
18. Laminal cells multi- or unipapillose. Exostome teeth not split, densely and 

minutely papillose above . . . . . . . . .. .. .. . . . . .. . . . . . . .. .. .. . .. .. .. .. . . . . . . . . . . . . . .. .. 14. Anomodon 

1. Pterigynandrum Hedw. 

Pterigynandrum filiforme Hedw. (Fig. 350) 

Spee. Muse.: 81 (1801). 

Plants small, dark-green above, blackish-green below. Stems creeping, without 
a central strand; branches dense, 5---10 mm long, julaceous and curved above 
when dry, obtuse. Paraphyllia filamentous, 2-3 cells broad at base. Stem leaves 
appressed and closely imbricate when dry, erect-spreading when moist, broadly 
oblong-ovate, obtuse, rounded-obtuse, or acute, to 1.00 x 0.35 mm, hollow or 
cochleariform-concave; costa mostly single, short, occasionally extending to near 
the middle of leaf, weak but broad, occasionally shortly branched or forked. 
Median laminal cells linear-rhomboidal, 3~ µm long, thick-walled, with large 
papillae at each end of the cells, towards leaf apex the cells shorter; lower cells 
linear-rhomboidal or sublinear each with a small papilla at dorsal end of the cell, the 
cells at the extreme leaf base linear-rhomboidal, brown, smooth; alar regions 
triangular, extending upwards along the leaf margins, but not reaching to costa, the 
alar cells in several longitudinal rows, subquadrate or transversely rectangular, 
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smooth, thin-walled. Branch leaves similar to the stem leaves. Dioicous. 
Perichaetia on old stems; Inner perichaetial leaves oblong-ovate or ovate
lanceolate, acute, to 1.2 mm long, with a weak, single costa. Setae ea. 15 mm long, 
smooth. Capsules suberect to erect, oblong-cylindric, ea. 1.5 x 0.5--0.6 mm. 
Operculum rostrate, 0.5--0. 7 mm long. Exostome teeth Irregular in outline, 
0.18--0.20 mm long, papillose or transversely, obliquely or vertically striolate below, 
smooth and pellucid above; basal membrane of endostome indistinct, the 
segments short. Spores ± scabrous, 12-15 µm. Perigonia gemmiform. 

Exsiccati: Musci Japonici 15: 726 (1959). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Asia, Caucasus, Europe, Greenland, 
N. America. 

This species grows on tree trunks, and occasionally on rocks. 
This species has been assigned to various families. Brotherus (1925) classified 

it in the family Entodontaceae. On the other hand, several authors (Limpricht 1895, 
Dixon 1924, ed. 3, Grout 1934, Crum 1973, Smith 1978, Crum & Anderson 1981, 
etc.) placed it in the family Leskeaceae. Buck (1980) suggested a family 
Pterigynandraceae for this species, emphasizing the occasionally double or forked 
costa of leaves. 

The characteristic areolation of the leaves is also found in Haplohymenium 
longinerve (Broth.) Broth. and Anomodon abbreviatus Mitt., which are the members 
of the Leskeaceae. I think that it may be best to place the genus Pterigynandrum in 
the family Leskeaceae. 

2. Leskea Hedw. 

Leskea polycarpa Hedw. (Fig. 351) 

Spee. Muse.: 225 (1801). 

L. polycarpa var. japonica Card., Bull. Soc. Bot. Geneve ser. 2, 3: 280 (1911). - Lindbergia 
robusta Broth. ex lhs., Classif. Moss. Japan: 87 (1932). 

Stems procumbent or creeping, to 30 mm long, densely leaved, sparsely or 
subpinnately branched; branches densely leaved, obtuse and curved at apex when 
dry, simple or with several branchlets. Paraphyllia linear to lanceolate, numerous 
on stems and few on branches. Stem leaves appressed when dry, oblong- or 
ovate-lanceolate, gradually attenuate, concave, 0.8-1.0 x 0.30-0.32 mm; margins 
plane, entire; costa stout, reaching near the leaf apex, prominent on dorsal surface, 
the cells prosenchymatous, smooth on the ventral surface, parenchymatous and 
inflated on the dorsal surface. Branch leaves ovate-oblong to ovate-lanceolate, 
rather obtuse; costa ending far below the leaf apex, the upper half ± flexuose, the 
cells of the upper dorsal part of costa elongate, with a tendency to bear a projection 
on the upper ends. Median laminal cells rhomboidal to subrectangular, mostly with 
a central papilla on dorsal surface, 12-16 x 6.0-6.5 µ.m, thick-walled but not porose; 
upper cells ± shorter; alar regions not sharply defined, the alar cells quadrate or 
transversely elongate, thin-walled. Autoicous. Perichaetia on stems; inner 
perichaetial leaves considerably differentiated from stem leaves, long-sheathing, 
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Pterigynandrum filiforme Hedw. a. Dry plant, x10. b. Cross-section of stem, x250. c. Stem 
leaves, x47. d. Cells at apices of stem leaves (dorsal view), x385. e. Median laminal cells of 
stem leaf (dorsal view), x385. f Cells at base of stem leaf, x250. g. Branch leaves, x47. h. Inner 
perichaetial leaf, x34. i. Capsule, x10. j. Peristome teeth, x250. k. Perigonium, x20. (Noguchi 
2321) 
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acuminate, to 2 mm long, the costa weak but extending to the leaf apex. Setae 
elongate, 5-8 or rarely to 12 mm long, straight, smooth. Capsules erect or slightly 
inclined, oblong-cylindric, symmetric or slightly arcuate, 1.5-2.0 x 0.604l.65 mm. 
Annulus present. Operculum conic, rostrate, obtuse, ea. 0.7 mm long. Exostome 
teeth strongly incurved when dry, sublinear, confluent at base, the lower part cross
striate, brownish-yellow, densely papillose above; endostome as long as exostome, 
the basal membrane low, the segments linear, ± keeled, cilia absent. Spores 12-16 
µ.m. Calyptra cucullate, long-rostrate, ea. 2 mm long, smooth. Perlgonia on stems; 
inner perigonial leaves broadly ovate, cymbiform, ea. 0.5 mm long. 

Distribution: Japan (Hokkaido, Honshu), Siberia, Caucasus, Europe, N. America. 

This species seems to occur in northern Japan, especially in the regions facing 
the Japan Sea. It grows on tree trunks or on rocks in rather low elevations. 

3. Leskeella (Limpr.) Loeske 

Stems prostrate, densely or subpinnately branched; branches short. 
Paraphyllia foliose. Leaf margins entire; costa single, extending to near the leaf 
acumen. Median laminal cells rhomboidal to rounded-hexagonal, irregular, ± 
inflated, thin- or± thick-walled; alar cells ± differentiated, numerous. Dioicous or 
autoicous. Setae elongate. Capsules erect, oblong-cylindric. Operculum conic, 
obtuse. Peristome double; exostome teeth minutely papillose; endostome well
developed. Spores finely papillose. Calyptra cucullate, shortly beaked. Perigonia 
on stems. 

KEY TO THE SPECIES 

1. Stem leaves rather abruptly tapered to a lanceolate acumen from an ovate or 
subcordate base; median laminal cells rhomboidal or ovate-hexagonal, thin-
walled. Dioicous .............................. .... .............................................. 1. L. nervosa 

1. Stem leaves ovate- to oblong-lanceolate, gradually acuminate; median laminal 
cells rounded-hexagonal, collenchymatous. Autoicous ...... ... ........... 2. L. pusilla 

1. Leskeella nervosa (Brid.) Loeske (Fig. 352, A) 

Moosfl. Harz.: 255 (1903). 

Pterigynandrum nervosum Brid., Spee. Muse. 1: 132 (1806). 

Stems elongate, densely branched; branches simple. Stem leaves rather 
abruptly tapered to a lanceolate, ± crenulate acumen from an ovate or subcordate 
base, 0.70-0.85 x 0.30-0.35 mm, concave, lower parts of the margin ± recurved; 
costa broad but weak, usually running into leaf acumen, the dorsal cells ± 
prosenchymatous, scarcely inflated, the ventral cells prosenchymatous. Median 
laminal cells rhomboidal, ovate-hexagonal or irregular, the walls thin, usually weakly 
prorate on dorsal surface, sometimes with an indistinct papilla over the lumen, 
usually 8.5-13.0 x 4.0-4.5 µ.m, towards margins shorter, isodiametric, 5-7 µ.m; alar 
regions broad, extending along margins, the alar cells numerous, hexagonal or 
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Figure 351. 

Leskea polycarpa Hedw. a. Stem leaves, xSO. b. Cells at apex of stem leaf, x250. c. 
Median laminal cells of stem leaf, x385. d. Cells at base of stem leaf, x250. e. Branch leaves, 
xSO. f. Paraphyllia on stem, x250. g. Inner perichaetial leaf, x20. h. Capsule, x10. i. Peristome 
teeth , when dry, x35. j. Peristome teeth, x130. k. Perigonium, x35. [a- /, Noguchi 21961; g-k, 
Noguchi 25518; 2e, Noguchi 33368; 3e, Noguchi 31625; 4e, isosyntype of L polycarpa var. 
japonica Card.] 
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transversely elongate in several rows, 6--8 µm. Branch leaves similar to the stem 
leaves but more gradually attenuate and slightly acuminate. Dioicous. 

Distribution: Japan (Honshu), Europe, Greenland, N. America. 

Only few collections of this species have been made in Japan, from humus 
under Pinus pumila (Pallas) Regel in the alpine zone. The sporophytes are 
unknown in Japan. 

2. Leskeella pusilla (Mitt.) Nog. (Fig. 352, B) 

J. Hattori Bot. Lab. 36: 506, f. 2, S-19 (1972). 

Leskea pusilla Mitt., Trans. Linn. Soc. London Bot. ser. 2, 3: 188 (1891) . - Leskeella /eskeoides 
Nog., J. Jap. Bot. 26: 275, f. 48 (1951). 

Stems elongate, subpinnately branched; branches to 5 mm long, curved when 
dry. Stem leaves ovate- to oblong-lanceolate, gradually acuminate, often ± 
homomallous, 0.65----0.90 x 0.30-0.35 mm; margins plane or convex, almost entire; 
costa ending below the leaf apex, cells in the upper parts parenchymatous and 
inflated on dorsal surface, prosenchymatous on ventral surface. Median laminal 
cells obscure, usually rounded-hexagonal, 6.5---8.5 µm, collenchymatous, bulging at 
each end of the cells; upper cells slightly larger; alar cells quadrate; basal cells 
quadrate-hexagonal. Branch leaves similar to the stem leaves, but the costa ± 
shorter, the cells parenchymatous on dorsal surface, prosenchymatous on ventral 
surface. Autoicous. Inner perichaetial leaves ovate-lanceolate, abruptly acuminate, 
to 1.5 mm long; costa reaching near leaf apex. Setae to 5 mm long, smooth. 
Capsules oblong-cylindric, to 1.50 x 1.55 mm. Operculum short. Exostome teeth 
remote, deeply inserted below the rim of the mouth, irregular in outline, ea. 65 µm 
long, the apex often divided, minutely papillose throughout; endostome densely 
papillose, the basal membrane high, the segments irregular in outline, often deeply 
divided, variable in length and much longer than the exostome teeth, usually to 0.17 
mm long. Spores 20-25 µ.m. Calyptra to 1.5 mm long, covering a large part of 
capsule. Inner perigonial leaves broadly ovate, cymbiform. 

Distribution: Japan (Honshu, Kyushu), Korea. 

This species grows in deep green or dirty green mats on tree trunks in the 
lowlands. 

4. Pseudoleskeella Kindb. 

Pseudoleskeella catenulata (Schrad.) Kindb. (Fig. 352, C) 

Eur. N. Am. Bryin. 1: 48 (1897) . 

Pterigynandrum catenulatum Brid. ex Schrad., J. f. Bot. 1801(1): 195 (1803) . 

Stems filiform with few, simple, short branches. Stem leaves appressed when 
dry, broadly ovate, acute or shortly acuminate, broadly cordate at base, 0.25-0.35 x 
0.15-0.18 mm, concave; margins plane below, ± recurved above, entire 
throughout; costa single, broad, reaching mid-leaf but often indistinct. Median 



Figure 352. 

A. Leskee/fa nervosa (Brid.) Loeske. a. Stem leaves, x50. b. Branch leaves, x50. c. Cells at 
apex of branch leaf, x250. d. Median laminal cells of branch leaf, x385. e. Paraphyllium on 
stem, x130. [Takaki 14369] 

B. Leskeella pusilla (Mitt.) Nog. f Stem leaf, x35. g. Branch leaves, x35. h. Median laminal 
cells of branch leaf, x385. i. Paraphyllia on stem and branch, x250. j . Inner perichaetial leaf, 
x25. k. Capsule, x10. I. Peristome teeth, x250. m. Calyptra, x10. n. Perigonium, x25. [f,h, 
holotype of Leskea pusil/a Mitt.; g,i-n, holotype of L. leskeoides Nog.] 

C. Pseudoleskee/fa catenulata (Schrad.) Kindb. o. Stem leaves, x12. p. Laminal cells of 
stem leaf, x250. [Noguchi 73426] 

D. Undbergia brachyptera (Mitt.) Kindb. q. Stem leaves, x50. r. Median laminal cells of 
stem leaf, x385. s. Branch leaf, x50. t. Median laminal cells of branch leaf, x385. u. 
Paraphyllium on stem, x250. [Noguchi 21576] 

E. Lindbergiajaponica Card . v. Stem leaf, x50. w. Median laminal cells of stem leaf, x385. 
x. Branch leaves, xso. y. Cells at apex of branch leaf, x250. z. Median laminal cells of branch 
leaf, x250. [lsotype of L. japonica Card.] 
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lamina! cells hexagonal, 7.0--8.5 x 0.40--0.45 µm, slightly inflated, incrassate, with a 
low papilla on the upper corner; marginal cells almost isodiametric in several rows; 
alar cells isodiametric or transversely elongate; basal cells shorter, almost 
isodiametric. Branch leaves similar to the stem leaves. 

Distribution: Japan (Honshu), eastern Asia, Europe, Greenland, N. America. 

This species is rare in Japan. The plants grows on rocks is alpine regions. 

5. Lindbergia Kindb. 

Plants slender. Stems irregularly branched, with foliose paraphyllia. Stem 
leaves with entire or serrulate margins; costa stout, extending to mid-leaf or to near 
the leaf apex. Median laminal cells rounded-hexagonal or ovate, collenchymatous, 
usually with a large papilla over each lumen on both surface; alar regions not 
clearly delimited, the alar cells quadrate or transversely elongate in many rows. 
Branch leaves similar to the stem leaves. Autoicous. Inner perichaetial leaves 
lanceolate from a vaginate base, larger than the stem leaves. Setae elongate. 
Capsules erect, oblong to oblong-cylindric. Operculum conic. Exostome teeth 
linear-lanceolate, attenuate, inserted below the rim of the capsule, papillose; basal 
membrane of endostome rather low. Calyptra cucullate. 

KEY TO THE SPECIES 

1. Stem leaves broadly ovate, abruptly tapering to an acuminate point; costa 
extending to almost mid-leaf ... ... ... ... ... ......... ... ...... ... ........... ........ 1. L brachyptera 

1. Stem leaves lanceolate, gradually acuminate; costa extending to near the leaf 
apex ......................... ........ .... .... ..... .... ..... ...... ...... .... ...... .... .. ... ... .... .... .. 2. L. japonica 

1. Lindbergia brachyptera (Mitt.) Kindb. (Fig. 352, D) 

Eur. N. Am. Bryin. 1: 13 (1897). 

Pterogonium brachypterum Mitt., J . Linn . Soc. Bot. 8: 37 (1864) . 

Plants forming dense mats. Stems to 40 mm long, flexuose, densely leaved, 
pinnately or subpinnately branched; branches usually to 3 mm long, simple or with 
branchlets. Stem leaves appressed when dry, broadly ovate, abruptly tapering to 
an acuminate point, 1.0-1 .2 x 0.6-0. 7 mm; margins entire, slightly recurved at base; 
costa extending beyond mid-leaf or shorter, yellowish to brownish, scarcely 
protruding on dorsal surface, prosenchymatous on both surfaces. Median laminal 
cells rhomboidal, ovate or irregular, 12-16 µm, usually with a indistinct papilla over 
each lumen on both surface, thick-walled, collenchymatous; juxtacostal cells 
slightly longer; alar regions scarcely defined, the alar cells numerous, transversely 
elongate, thin-walled, 8-10 µm . Branch leaves ovate to oblong-ovate, acute; costa 
longer than that of the stem leaves, prosenchymatous on above dorsal surface; 
laminal cells smaller than those of the stem leaves, each with a large papilla on both 
surface, thick-walled. 

Distribution: Japan (Hokkaido) , N. America. 
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This species is very rare and the sporophytes are unknown in Japan. 

2. Lindbergia japonica Card. (Fig. 352, E) 

Bull. Soc. Bot. Geneve ser. 2, 3: 280 (1911). 
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Plants small. Stems creeping, ea. 20 mm long, slightly flexuose, densely 
leaved, irregularly or subpinnately branched; branches short, with few branchlets, 
densely leaved. Stem leaves lanceolate, narrowly acumlnate, 0.5-0.9 x 0.25-0.30 
mm, keeled; margins papillose-crenate; costa prominent on dorsal surface, 
extending to near the leaf apex, slightly flexuose, the dorsal surface 
parenchymatous and inflated by projections of the cell ends in the upper half, lower 
dorsal and ventral surfaces prosenchymatous and smooth. Median laminal cells 
slightly obscure, 5-8 µ.m, rounded-hexagonal to irregularly oblong, each with a 
large papilla on both surfaces, thick-walled, collenchymatous; upper cells slightly 
larger, usually smooth; juxtacostal cells rectangular, thick-walled, smooth; alar cells 
almost quadrate, unipapillose. Branch leaves similar to the stem leaves but 
narrower, the laminal cells uniformly thick-walled. 

Distribution: Japan (Hokkaido), Soviet Far East, Hong Kong . 

This species is rare and the sporophytes are unknown in Japan. 

6. Lescuraea B. S. G. 

Stems procumbent or ± creeping, densely leaved, sparingly branched; 
branches densely leaved, erect or often curved, obtuse. Paraphyllia numerous to 
infrequent on stems, rare on branches, short, filamentous to triangular-lanceolate. 
Stem leaves narrowly decurrent; costa rather stout, simple, ending in the acumen, 
usually papillose on the upper dorsal surface through projections of the cell ends, 
smooth elsewhere; margins recurved throughout or nearly so, serrulate or crenulate 
at apex. Laminal cells rather thin-walled, slightly inflated, usually prorate on the 
upper dorsal surface, the cells in the alar regions quadrate or transversely elongate. 
Branch leaves similar to the stem leaves in many respects, but smaller, shorter and 
more gradually attenuate, the papillae on the upper dorsal surface of costa more 
prominent. Dioicous. Inner perichaetial leaves larger than the stem leaves, oblong 
vaginate, slenderly attenuate, margins almost entire, costa short. Setae elongate, 
straight, smooth. Capsules erect and symmetric, or inclined and asymmetric. 
Operculum conic, with a short, erect beak. Annulus absent. Exostome teeth 
deeply inserted below the rim of the capsule, confluent at base, the lower part 
cross-striate, the upper part indistinctly papillose or almost smooth; endostome 
membranaceous, smooth or minutely papillose, basal membrane low, cilia usually 
absent. Spores medium-sized, finely papillose. Perigonia on stems or branches, 
gemmiform. 

A revision of the genus Lescuraea in Europe and N. America was published by 
Lawton (1959). 
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KEY TO THE SPECIES 

1. Paraphyllia few. Median laminal cells elongate-rhomboidal to sublinear, prorate. 
Capsules erect, oblong-cylindric, asymmetric. Exostome teeth lanceolate, the 
lamellae low or indistinct; endostome shorter than the exostome, the segments 
linear, not keeled ........................ ................................................. ..................... ...... 2 

1. Paraphyllia mostly numerous. Median laminal cells almost isodiametric or 
rhomboidal, centrally papillose or prorate. Capsules inclined, oblong to ovate, 
slightly curved, asymmetric. Exostome teeth lanceolate, the lamellae high; 
endostome as long as exostome, the segments linear-lanceolate, distinctly 
keeled .................................................................................................................. ... 3 
2. Stem leaves ovate-lanceolate, gradually attenuate to an elongate acumen; 

median laminal cells sublinear, 9-12 : 1 ...................................... 1. L. mutabilis 
2. Stem eaves ovate-lanceolate, gradually attenuate to an acute or shortly 

acuminate point; median laminal cells elongate-rhomboidal to sublinear, 5-9 : 
1 .. .............. ............. ................ .... .......................................... ..... ....... 2. L. saxicola 

3. Median laminal cells with a large, central papilla over lumen ............ 5. L. pa tens 
3. Median laminal cells prorate ..................................................... .. .. .......... ...... ......... 4 

4. Median laminal cells rounded-hexagonal to oblong, shorter than 15 µm ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. incurvata 

4. Median laminal cells oblong-hexagonal to rhomboidal, longer than 15 µm ..... . 
........ .. . .. .. . .. ... ........................................ ... ....... ... .. . . . ... . .. ..... .... ... .. .... . 4. L. radicosa 

1. Lescuraea mutabilis (Brid.) Lindb. ex Hag. (Fig. 353, A) 

K. Norsk. Vid. Selsk. Skrift. 1908(9): 53 (1909). 

Hypnum mutabi/e Brid., Muse. Ree. 2(2): 170, t. 6, f . 1 (1801). - /shibaea japonica Broth. & 
Okam., Bot. Mag. Tokyo 29: 186, f. 8 (1915). - Okamuraea tenella Broth. ex lhs., Saiensu 5: 189 
(1915). - Lescuraea iwasakii Dix. & Sak. ex Iwasaki, Trans. Sapporo Nat. Hist. Soc. 16: 241, f. 3 
(1941) . 

Plants small, forming dense mats, slightly glossy. Stems long, creeping, 
slender, irregularly branched; branches short and simple, or elongate with few, 
short branchlets. Paraphyllia few, small, linear to lanceolate. Stem leaves 
lanceolate, gradually attenuate, to an elongate acumen, broadest just above the 
insertion, to 2.5 x 0.45 mm, canaliculate-concave; margins recurved throughout or 
nearly so, crenulate at apex; costa stout, extending to the leaf apex, smooth on 
both surfaces. Median laminal cells sublinear, prorate, 40-45 x 4.0-4.5 µm, the 
walls rather thin; alar cells numerous, clearly defined from the rest, quadrate to 
transversely elongate, the walls thin, 8---12 µm. Branch leaves similar to the stem 
leaves but smaller and the upper cells of costa prorate on dorsal surface. Inner 
perichaetial leaves oblong-lanceolate, very slenderly attenuate, to 1.3 mm long; 
costa extending to mid-leaf; margins crenulate above. Setae slender, to 18 mm 
long, brown. Capsules erect, oblong-cylindric, 1.6-2.0 x 0.55-0.65 mm. Operculum 
to 0.5 mm long. Exostome teeth lanceolate, attenuate, to 0.25 mm long, the lower 
part yellowish to brownish, cross-striate, the upper part pellucid, smooth on the 
dorsal surface, the lamellae low; endostome fragile, smooth, the segments linear, 
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Figure 353. 

A. Lescuraea mutabilis (Brid.) Undb. ex Hag. a. Stem leaves, x35. b. Median lamina! cells 
of stem leaf, x250. c. Cells at base of stem leaf, x250. d. Branch leaves, x35. e. Paraphyllium, 
x130. f Inner perichaetial leaf, x35. g. Capsules, x10. h. Peristome teeth (right, inner view), 
x200. i. Perigonium, x20. j. Inner perigonial leaf, x35. [lsotype of /shibaea japonica Broth. & 
Okam.] 

B. L saxico/a (8. S. G.) Mid. k. Stem leaves, x35. /. Median laminal cells of stem leaf, x250. 
m. Cells at base of stem leaf, x250. n. Branch leaves, x35. o. Paraphyllium, x130. p. Inner 
perichaetial leaf, x35. q. Capsules, x10. r. Peristome teeth , x200. [k--o, Noguchi 36117; p--r, 
Noguchi 73781] 
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ea. 1 /2 the length of exostome teeth, cilia absent or slightly projecting. Spores 
16-22 µ.m. 

Distribution: Japan (Hokkaido, Honshu, Kyushu), southern Europe. 

This species grows on tree trunks or rocks at high elevations. 

2. Lescuraea saxicola (B. S. G.) Mild. (Fig. 353, B) 

Bryol. Siles: 288 (1869). 

L. striata var. saxico/a B. S. G., Bryol. Eur. 5: 103, t. 459 (1851). -L. julacea Besch. & Card., Bull. 
Soc. Bot. Geneve ser. 2, 3: 284 (1911) . 

Plants small, forming dense mats. Stems procumbent, pinnately or 
subpinnately branched; branches to 5 mm long, ± curved, or longer with few 
branchlets. Paraphyllia few, triangular to lanceolate. Stem leaves appressed when 
dry, ovate-lanceolate, gradually attenuate to an acute or shortly acuminate point, 
broadest at the insertion, to 1 x 0.4 mm, concave, scarcely plicate; margins strongly 
recurved throughout or nearly so; costa stout, extending to the leaf apex, 
prominent on dorsal surface, ± flexuose, the upper cells inflated on dorsal surface. 
Median laminal cells elongate-rhomboidal to sublinear, thin-walled, prorate, 25-35 x 
4.0-4.5 µ.m; upper and marginal cells ± shorter, with slightly thicker walls; basal 
cells rectangular, 15-20 x 5-9 µ.m, the walls ± thicker; alar cells transversely 
elongate, uniformly thin-walled, 8-13 µ.m. Branch leaves similar to the stem leaves 
but smaller, gradually and shortly attenuate, the upper dorsal cells of costa prorate, 
otherwise costa smooth. Dioicous. Inner perichaetial leaves ovate-oblong, 
slenderly attenuate, to 1. 7 mm long; costa short, margins entire. Setae 7-10 mm 
long, brown. Capsules erect, oblong-cylindric, 1.3-1.5 x 0.65--0. 70 mm. Operculum 
to 0.4 mm long. Exostome teeth lanceolate, attenuate, yellowish, to 0.22 mm long, 
cross-striate below, almost smooth above, lamellae indistinct; endostome shorter 
than the exostome, smooth, the segments linear, fragile. Spores 10-15 µ.m. 

Distribution: Japan (Hokkaido, Honshu), Korea, Caucasus, Europe, N. America. 

This species grows on rocks at high elevations. 

3. Lescuraea incurvata (Hedw.) L.awt. (Fig. 354, A) 

Bull. Torr. Bot. Cl. 84: 290, f. 15, 29 (1957). 

Leskea incuNata Hedw., Spee. Muse.: 216, t. 53, f. 8---13 (1801) . - Lescuraea stenophylla auct. 
non Kindb.: Nog., J. Hattori Bot. Lab. 20: 284 (1958) . 

Plants medium-sized, forming dense mats. Stems flexuose, to 30 mm long, 
occasionally longer, sparsely or densely branched; branches mostly simple, to 5 
mm long or more, densely leaved. Paraphyllia lanceolate, numerous on stems, few 
on branches. Stem leaves appressed, incurved or homomallous when dry, 
obliquely spreading when moist, ovate-lanceolate, rather suddenly and shortly 
acuminate, homomallous, 0.9--1 .2 x 0.50-0.55 mm, concave; margins recurved, 
especially in the lower parts, serrulate at apex; costa stout, extending to near the 
leaf apex, the upper part prorate on dorsal surface. Median laminal cells variable in 
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Figure 354. 

A. Lescuraea incurvata (Hedw.) L.awt. a. Stem leaves, x35. b. Cells at apex of stem leaf, 
x250. c. Median laminal cells of stem leaf, x385. d. Cells at base of stem leaf, x250. e. Branch 
leaves, x35. f Paraphyllia on stem, x250. g. Inner perichaetial leaf, x35. h. Capsule, x15. i. 
Peristome teeth (left, inner view), x135. [a-f, Noguchi 32367; g-i, Noguchi 12674] 

B. L. radicosa (Mitt.) Moenk. j--m. Stem leaves, x35. n--q. Median laminal cells of stem leaf, 
x385. r. Cells at base of stem leaf, x250. s--v. Branch leaves, x35. w. Paraphyllium on stem, 
x125. U,n,s, Noguchi 12674; k,o,~ Noguchi 69717; l,p,u, Noguchi 19905; m,q,r,v,w, Noguchi 
21946] 
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shape and size, rounded-hexagonal to oblong, 9-15 x 4.0--4.5 µm, prorate, the 
walls rather thin; upper cells longer; basal cells hexagonal, thin-walled; alar regions 
not distinct, but the alar cells large, quadrate, with uniformly thin walls. Branch 
leaves similar to the stem leaves. Dioicous. Inner perichaetial leaves oblong, 
acuminate, to 0.8 mm long; costa weak. Setae ea. 8 mm long, brown. Capsules 
inclined, ovate-oblong, ea. 1.0 x 0.6 mm. Exostome teeth lanceolate, to 0.35 mm 
long, the lower half densely striolate, the upper half minutely papillose, lamellae 
high; endostome as long as exostome, the basal membrane ± high, the segments 
linear-lanceolate, keeled, densely papillose, cilia absent. Spores 9-15 µm . 

Distribution: Japan (Honshu, Kyushu), Korea, Taiwan, Europe, N. America. 

This species grows on the base or trunks of trees at high elevations. 

4. Lescuraea radicosa (Mitt.) Moenk. (Fig. 354, B) 

Laubm. Eur. : 693 (1927) . 

Hypnum radicosum Mitt., J. Linn . Soc. Bot. 8: 31 (1864) . 

This species is similar to L incurvata, but is weakly distinguished by the longer 
lamina! cells (median cells oblong-hexagonal to rhomboidal, 16-25 µm in Japanese 
plants) . 

Distribution: Japan (Hokkaido), Europe, N. America. 

Only scanty, sterile plants of this species have been collected on rocks in 
Japan. 

5. Lescuraea patens (Lindb.) Arn. & Jens. (Fig. 355, A) 

Naturw. Unt. Sarekgeb. Schwed.-Lappl. 3: 212 (1910) . 

Lesquereuxia patens Lindb., Medd. Soc. F. Fl. Fenn. 14: 75 (1888). 

Plants dark-green. Stems prostrate, irregularly branched; branches simple or 
with few branchlets, often curved when dry. Paraphyllia numerous, lanceolate to 
filamentous. Stem leaves ovate, abruptly tapering to a narrow acumen, to 1.00 x 
0.45 mm, the apex ± curved; margins entire, often with several teeth at apex, 
recurved almost throughout especially at base; costa stout, extending to near the 
leaf apex, the cells prosenchymatous in the entire length on both surfaces. Median 
laminal cells obscure, rounded-hexagonal, subquadrate or elliptic, 6-8 µm, inflated, 
with a large central papilla on both surfaces, ± thick-walled, collenchymatous; 
marginal cells quadrate; apical cells large, smooth, pellucid, with thicker walls; alar 
and basal cells quadrate. Branch leaves similar to the stem leaves but ± narrower 
and with larger papillae than the stem leaves. 

Distribution: Japan (Honshu), Europe, N. America, Aleutians. 

This species is rare and the sporophytes are unknown in Japan. The plants 
grow in alpine regions. 
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Figure 355. 

A. Lescuraea patens (Lindb.) Am. & Jens. a. Stem leaves, x48. b. Branch leaves, x48. c. 
Cells at apex of branch leaf, x250. d. Median laminal cells of branch leaf (dorsal view), x385. e. 
Cells at base of branch leaf, x250. [Takaki 10420] 

B. Orthoamblystegium spurio-subtile (Broth. & Par.) Kanda & Nog. f Plant, x15. g. Stem 
leaves, x63. h. Branch leaves, x63. i. Cells at apex of branch leaf (dorsal view), x250. j . Median 
laminal cells of branch leaf, x385. k. Cells at base of branch leaf, x250. /. Paraphyllium on 
branch, x130. m. Peristome teeth (right, inner view), x135. n. Perigonium, x35. o. Inner 
perigonial leaf, x35. [f--m, Noguchi 39121; n,o, Noguchi 13225] 
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7. Orthoamblystegium Dix. & Sak. 

Orthoamblystegium spurio-subtile (Broth. & Par.) Kanda & Nog. (Fig. 355, B) 

In Nog., Misc. Bryol. Lichenol. 9: 135 (1982). 

Amblystegium spurio-subtile Broth. & Par., Rev. Bryol. 31: 94 (1904). - Platydictya spurio-subtile 
(Broth. & Par.) Schof., J. Hattori Bot. Lab. 28: 37 (1965). - Schwetschkea /onginervis Card., Bull. Soc. 
Bot. Geneve. ser. 2, 3: 279 (1911) . - 0rthoamblystegium /onginerve (Card.) Toy., Acta Phytotax. 
Geobot. 6: 105 (1937) . - 0. nipponicum Dix. & Sak., Bot. Mag. Tokyo 50: 260, f . 1 (1936) . 

Plants small, dark-green below, the upper parts yellowish-green. Stems filiform, 
long-creeping, pinnately branched; branches to 5 mm long, mostly simple, flexuose 
when dry, densely leaved. Paraphyllia few, lanceolate. Stem leaves lanceolate, ± 
subulate, 0.5-0. 7 x 0.15-0.20 mm, broadest just above the insertion; margins 
crenate or entire, slightly revolute below; costa stout, extending to the leaf apex, 
prosenchymatous and almost smooth on both surfaces. Median lamina! cells 
oblong-hexagonal or sublinear, pellucid, 16--25 x 4-6 µm, punctate or prorate, thin
walled; upper cells slightly shorter than the median; basal cells rectangular or 
subquadrate; alar cells numerous, rectangular, subquadrate or ovate, 5-12 µm, 
clearly defined from the rest. Branch leaves narrowly triangular, broadest at the 
insertion, to 0.6 mm long, ea. 0.15 mm wide, keeled; margins crenulate or 
subentire, strongly revolute in the lower half; costa stout, each cell highly prorate; 
lamina! cells slightly larger than those of the stem leaves. Dioicous. Perichaetia on 
stems; inner perichaetial leaves oblong-subulate, to 0.8 mm long, the costa 
extending to the leaf apex. Setae smooth, brown, usually 3 to 1 O mm long. 
Capsules erect, brown, oblong or cylindric-oblong, variable in size, 0. 7-1.5 x 0.3-0.5 
mm. Annulus absent. Operculum conic, with a slightly oblique beak, to 0.6 mm 
long. Exostome teeth linear-lanceolate, the upper parts often united together at 
apex, ± incrassate along the median and transverse lines, densely papillose, to 0.25 
mm long; basal membrane of endostome low, densely papillose, the segments 
indistinct, fragmentary and adhering to teeth or entirely absent, cilia absent. Spores 
14-18 µm. Perigonia on stems, gemmiform, inner perigonial leaves cymbiform, ea. 
0.35 mm long. 

Exsiccati: Musci Japonici 29: 1433 (19n), as 0. longinerve. 

Distribution: Japan (Honshu, Shikoku), Korea. 

This species grows on tree trunks. 

8. Rigodiadelphus Dix. 

Plants medium-sized to large. Stems elongate, creeping, sparingly branched; 
branches with few branchlets, often elongate and forming secondary stems, 
attenuate. Paraphyllia few on stems, small, lanceolate to elongate, triangular. Stem 
leaves lanceolate; margins entire or crenulate above, recurved in the lower half; 
costa extending to near the leaf apex. Median lamina! cells sublinear to 
subrectangular, prorate, with thick, porose walls; alar regions extending up along 
the margins, the alar cells rounded-quadrate to rectangular. Branch leaves similar 
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to the stem leaves, but margins usually strongly recurved. Dioicous. Perichaetia on 
stems or branches; inner perichaetial leaves similar to the stem leaves, but with a 
shorter and thinner costa. Setae elongate, smooth. Capsules erect, oblong. 
Annulus absent. Operculum conic, with an indistinct beak. Exostome teeth linear
lanceolate, confluent at base, the walls ± incrassate along the median and 
transverse lines, densely and coarsely papillose throughout, lamellae high; basal 
membrane of endostome low, papillose. Perigonia on stems, gemmiform; inner 
perigonial leaves broadly ovate, cymbiform; paraphyses few. 

KEY TO THE SPECIES 

1. Branch leaves plicate, ± piliferous at apex; walls of lamina! cells with localized 
thickenings; alar cells thick-walled ...................... .............. ........ .... ... 1. R. robustus 

1. Branch leaves not plicate, attenuate but not piliferous at apex; laminal cells 
uniformly thickened; alar cells thin-walled ................. ..... ..... .. .......... 2. R. arcuatus 

1. Rigodiadelphus robustus (Lindb.) Nog. (Fig. 356, A) 

Misc. Bryol. Lichenol. 6: 95 (1973) . 

Lesquef9uxia robusta Lindb ., Acta Soc. Sc. Fenn. 10: 245 (1872). - Rigodiadelphus 
octoblepharis Dix., J. Bot. 1936: 3, pl. 610 (1936) . - Neolescuraea robusta (Lindb.) Nog., J. Hattori 
Bot. Lab. 36: 521 , f. 8, 1-13 (1972). 

Stems long, creeping, filiform, densely leaved; branches ea. 10 mm long, 
simple or with several branchlets, often attenuate above. Paraphyllia small, 
elongate-triangular. Stem leaves lanceolate, piliferous at apex, 1.5-2.0 x 0.35--0.40 
mm, concave; margins recurved below, entire or crenulate above; costa extending 
to near the leaf apex, smooth. Branch leaves much larger than those of stem, 
lanceolate, ± piliferous at apex, 2.3--3.0 x 0.5--0. 7 mm, concave, plicate; margins 
recurved except at the apex, flexuose, entire or crenulate above; costa slightly 
flexuose, ending far below the leaf apex, smooth; median laminal cells sublinear, 
prorate, 25-35 x 4.0-4.5 µm, the walls with localized thickenings; upper and 
marginal cells elongate-hexagonal, shorter and broader than the median, the walls 
very thick, porose or subporose; alar regions extending up along the leaf margins, 
the alar cells subquadrate, oblong or irregular, the walls very thick and slightly 
collenchymatous, 8-13 µm. Inner perichaetial leaves lanceolate, to 2.5 mm long; 
margins scarcely recurved, costa extending beyond mid-leaf. Setae 14-18 mm 
long, reddish-brown. Capsules nutbrown, oblong, variable in size, 0.8-1 .8 x 0. 7-1.0 
mm. Operculum almost conic, to 0.5 mm long. Exostome teeth linear-lanceolate, 
ea. 0.3 mm long, densely and coarsely papillose except at base, yellowish, pellucid 
above; basal membrane of endostome rather low. Spores finely papillose, 12-16 
µm. Male plants slender; inner perigonial leaves broadly ovate, acute, ea. 0.6 mm 
long. 

Exsiccati : Musci Japonici 4: 193 (1950), as Lesquef9uxia robusta; 22: 1078 (1968), as L. robusta . 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Saghalien, Korea. 

This species is not rare in Japan. The plants grow on trunks and branches of 
trees in subalpine regions. 
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2. Rigodiadelphus arcuatus (Nog.) Nog. (Fig. 356, B) 

Misc. Bryol. Lichenol. 6: 95 (1973). 

Neo/escuraea arcuata Nog., J. Hattori Bot. Lab. 36: 523, f. 8, 14-24 (1972). 

Plants small. Stems sparsely leaved, pinnately or irregularly branched; 
branches simple, straight or slightly arcuate, to 5 mm long, densely leaved. 
Paraphyllia lanceolate. Stem leaves loosely appressed when dry, linear-lanceolate, 
attenuate, keeled, 1.0-1.3 x 0.30-0.32 mm; margins revolute except at the apex and 
base, crenate above; costa extending to the leaf apex, the upper cells prorate on 
dorsal surface, smooth below. Branch leaves similar to the stem leaves but smaller; 
median laminal cells with round ends, 40-50 x 4.0-4.5 µm, prorate on dorsal 
surface, uniformly thick-walled; upper cells shorter, highly prorate on dorsal 
surface; basal cells linear, with thick, subporose walls; alar cells rectangular, 12-20 
x 8-9 µm. Inner perichaetial leaves lanceolate, acuminate, to 1.7 mm long; costa 
weak, vanishing in the middle of leaf. Setae 5-7 mm long, straight. Capsules 
reddish-brown, oblong-ovate, 1.0-1.2 x 0.6-0. 7 mm. Exostome teeth linear
lanceolate, to 0.2 mm long, densely and coarsely papillose throughout. Spores 
papillose, 15-25 µm. 

Distribution: Endemic to Japan (Honshu). 

This species grows on tree trunks in alpine regions. 

9. Okamuraea Broth. 

Stems prostrate, densely leaved, terete when dry, with indistinct central strand; 
branches ascending, terete-foliate, broadest near the middle. Leaves lanceolate, 
tapering to an acuminate point, concave; margins almost entire, ± recurved; costa 
single, stout, extending above mid-leaf. Median laminal cells rhomboidal to linear
rhomboidal with round ends, smooth, the walls with localized thickenings, towards 
leaf base shorter and broader, the walls thicker, the cells at basal angles almost 
subquadrate. Dioicous. Perichaetia on branches; inner perichaetial leaves linear
lanceolate, attenuate, with a weak costa; paraphyses numerous. Setae elongate, 
smooth. Capsules inclined or suberect, oblong to ovate. Operculum conic, with a 
long, erect or oblique beak. Exostome teeth linear-lanceolate, with close ridges, 
the upper part strongly nodose, finely papillose throughout; endostome 
rudimentary, the basal membrane rather high, segments and cilia absent. Spores 
densely papillose. Calyptra cucullate, ± hairy. Perigonia on branches; inner 
perigonial leaves broadly ovate, ecostate, cymbiform; paraphyses numerous. 

A monographic revision of the genus Okamuraea was published by Noguchi 
(1953). 

KEY TO THE SPECIES 

1. Branch leaves ovate to oblong-lanceolate, with a long subulate acumen, deeply 
plicate. Setae longer than 20 mm. .. ........ .... ....................................... 4. 0 . plicata 
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Figure 356. 

A. Rigodiadelphus robustus (Lindb.) Nog. a. Stem leaves, x20. b. Branch leaves, x20. c. 
Cells at apex of branch leaf, x250. d. Median lamina! cells of branch leaf, x250. e. Cells at base 
of branch leaf, x250. f Paraphyllium on branch, x125. g. Inner perichaetial leaf, x20. h. 
Capsule, x10. ~j. Peristome teeth U, inner view), x135. k. Inner perigonial leaf, x35. [a-j, Musci 
Japonici 1078; k, Noguchi 42986] 

B. R. arcuatus (Nog.) Nog. l. Stem leaves, x35. m. Branch leaves, x35. n. Median lamina! 
cells of stem leaf, x385. o. Cells at base of stem leaf, x250. p. Paraphyllium on stem, x130. q. 
Inner perichaetial leaf, x35. r. Capsules, x20. s. Peristome teeth (right, inner view), x200. 
[Holotype of Neolescuraea arcuata Nog.] 
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1. Branch leaves oblong-lanceolate, gradually long or shortly acuminate, slightly 
plicate. Setae usually shorter than 20 mm ... .......... .......................... .................... 2 
2. Branches attenuate; leaves mostly long-acuminate. Setae usually longer than 

10 mm. Capsules mostly narrowly oblong .................. ...... ... 1. 0. hakoniensis 
2. Branches obtuse; leaves mostly short-acuminate. Setae usually shorter than 

5 mm. Capsules short and thick, oblong-ovate to subglobose ... ................... 3 
3. Branches with broad branchlets at apex; median laminal cells rhombic-

hexagonal or subquadrate, less than twice as long as broad ...................... ...... ... . 
... ....... ....... .. ............. .. ............. ...... .................. ... ........ ................ 3. 0. brachydictyon 

3. Branches without broad branchlets; median laminal cells elongate-rhomboidal, 
more than twice as long as broad . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 0. brevipes 

1. Okamuraea hakoniensis (Mitt.) Broth. (Fig. 357) 

In Engler& Prantl, Nat. Pfl. 1(3): 1133 (1908). 

Hypnum hakoniense Mitt., Trans. Linn. Soc. London Bot. ser. 2, 3: 185 (1891). - 0kamuraea 
cristata Broth. , Oefv. Finsk. Vet. Soc. Foerh. 49: 2, f. 2 (1906). - 0. Jatifolia Broth. ex lhs., Cat. Moss. 
Japan: 279 (1929) . 

Plants pale green, slightly glossy. Stems to 70 mm in length, acuminate or 
stoloniferous at upper ends, sparingly branched; branches 10-20 mm long, the 
apex acuminate, often flagelliferous, occasionally with long, lateral flagellae on the 
upper part. Branch leaves appressed when dry, erect-spreading when moist, 
oblong-lanceolate, gradually tapering to an acuminate point, to 2.0 x 0.8 mm, 
towards branch apex smaller, slightly plicate; margins often crenulate at apex, 
widely recurved below. Median laminal cells oblong to rhomboidal, 20-30 x 5--8 
µm; upper cells longer, somewhat vermicular; basal cells rectangular to almost 
subquadrate, 13-20 x 6-10 µm; alar cells 8--12 x 7-10 µm. Inner perichaetial leaves 
to 2.2 mm long. Setae flexuose, reddish-brown, variable in length, 7-25 mm long. 
Capsules suberect or slightly inclined, oblong or narrowly oblong, symmetric, 
1.5-2.2 x o.~.85 mm. Operculum with a long, suberect or oblique beak, 0.8--1.0 
mm long. Exostome teeth ea. 0.45 mm long; basal membrane of endostome 
extending to 1 /4 the length of exostome teeth, papillose. Spores variable in size, 
20-60 µm. Inner perigonial leaves ea. 0.65 mm long. 

Exsiccati: Musci Japonici 1: 45 (1947) , as 0 . cristata. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, Taiwan, Himalaya. 

This species is common in Japan and grows on tree trunks. 

2. Okamuraea brevipes Broth. ex Okam. (Fig. 358) 

J. Coll. Sc. Imp. Univ. Tokyo 38(4): 76, f. 33 (1916). 

0. pilifflra Sak., J. Jap. Bot. 19: 173, f. 2 (1934) . 

Branches dense, obtuse, ea. 5 mm long. Branch leaves appressed, 
occasionally slightly homomallous when dry, oblong-lanceolate, somewhat abruptly 
and rather shortly acuminate, slightly 2-plicate, 1.8--2.0 x 0.75-1.00 mm, towards 
branch apex slightly smaller. Median laminal cells elongate-rhomboidal, 18--22 x 
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Figure 357. 

Okamuraea hakoniensis (Mitt.) Broth. a. Dry plant, x1 .5. b. Cross-section of stem, x327. c. 
Stem leaf, x30. d. Branch leaves, x30. e. Cells at apex of branch leaf, x327. f Median laminal 
cells of branch leaf, x327. g. Inner perichaetial leaf, x30. h. Capsules, x11 . i. Peristome teeth, 
x127. j . Spores, x200. k. Inner perigonial leaf, x48. [lsotype of 0. cristata Broth.] 



816 LESKPACEAE 

Q 

/ 

Figure 358. 

Okamuraea brevipes Broth. ex Okam. a,b. Branch leaves, x28. c. Cells at apex of branch 
leaf, x294. d. Median lamina! cells of branch leaf, x294. e. Inner perichaetial leaf, x28. f,g. 
Capsules, x13. h. Peristome teeth, x156. i. Spores, x156. [a,c-f,h,~ isotype of 0. brevipes 
Broth. ex Okam.; b,g, lhsiba 1456) 
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Figure 359. 

0kamuraea brachydictyon (Card .) Nog. a. Dry plant, x1 .5. b. Apical portion of branch, 
bearing brood branches, x15. c. Brood branch, growing axillary, x48. d-f Branch leaves, x30. 
g. Cells at apex of branch leaf, x327. h. Median laminal cells of branch leaf, x327. i. Inner 
perichaetial leaf, x30. j,k. Capsules, x15. I. Calyptra, x15. m. Peristome teeth, x173. n. Spores, 
x173. [b,c,e, isotype of 0. crispata var. gracilis Broth. ex 0kam.; f, isotype of 0. imbricata 
0kam.) 
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7-20 µm; apical cells oblong to sublinear, 25--30 x 8.5-10.0 µm; alar cells 10-13 
µm, with much thicker walls. Inner perichaetial leaves to 1.7 mm long. Setae 
almost straight, 3-5 mm long. Capsules erect to inclined, oblong-ovate or 
subglobose, usually asymmetric, 0.85-1.6 x 0.7--0.9 mm. Operculum ea. 0.9 mm 
long. Exostome teeth 0.25-0.35 mm long; basal membrane extending to 1 /3 the 
length of exostome teeth. Spores 20-35 µm. 

Exsiccati : Musci Japonici 24: 1179 (1971) . 

Distribution: Endemic to Japan (Hokkaido, Honshu). 

This species grows on tree trunks. 

3. Okamuraea brachydictyon (Card.) Nog. (Fig. 359) 

J . Hattori Bot. Lab. 9: 10, f. 7 (1953). 

Brachythecium brachydictyon Card., Beih. Bot. Centralbl. 17: 34, f. 20 (1904). - 0kamuraea 
imbricata 0kam., J. Coll. Sc. Imp. Univ. Tokyo 38: 82, f. 37 (1916) . - 0 . cristata var. gracilis Broth. ex 
0kam., J. Coll. Sc. Imp. Univ. Tokyo 38: 79, f. 35 (1916). - 0 . cristata var. gemmata Sak., J. Jap. Bot. 
28: 57, f. 3 (1953). 

Stems creeping, densely branched; branches 5-1 o mm long, bearing brood 
branchlets or several innovations at apex; brood branchlets axillary, with several 
small leaves. Branch leaves oblong-lanceolate, shortly acuminate, slightly plicate, 
to 1.5 x 0.5 mni; costa extending to 2/3 the leaf length. Median laminal cells 
rhombic-hexagonal or subquadrate, 8.5-11.0 µm . Inner perichaetial leaves to 1. 7 
mm long. Setae straight, 4-7 mm long. Capsules inclined, ovate or oblong-ovate, 
asymmetric, 1.0-1.2 x 0.60--0.85 mm. Operculum 0.55-0.85 mm long. Exostome 
teeth ea. 0.25 mm long. Spores 15-26 µm. Calyptra 1.7-2.0 mm long. 

Exsiccati : Musci Japonici 8: 381 (1954); 15: 721 (1959) . 

Distribution: Japan (Honshu, Shikoku, Kyushu) , Korea. 

This species grows on tree trunks. 

4. Okamuraea plicata Card. (Fig. 360) 

Bull. Soc. Bot. Geneve ser. 2, 4: 379 (1912) . 

0 . plicata f . f/agellifera Nog ., J. Hattori Bot. Lab. 9: 15 (1953), syn . nov. 

Plants large, light green. Stems creeping, densely branched; branches 
julaceous, the median portion strongly inflated, towards apex gradually attenuate 
but not stoloniferous, occasionally clavate, occasionally bearing several long 
flagellae above. Branch leaves imbricate when dry, ovate to oblong-lanceolate, 
bearing a long, slightly reflexed acumen, cochleariform-concave, deeply 2-3-
plicate, the median leaves to 1.8 mm long; margins indistinctly serrulate. Median 
lamina! cells sublinear, rather thin-waled, 30-40 x 2.5-4.0 µm; basal cells shortly 
rectangular, thick-walled, 15-20 x 5.5-6.5 µm; alar regions large, clearly defined, 
the alar cells 10-15 x 6.0-6.5 µm. Inner perichaetial leaves to 3 mm long. Setae 
20-25 mm long, flexuose. Capsules suberect or inclined, oblong-ovate or almost 
oblong, usually asymmetric, 1.5-1 . 7 x 0. 75-0.85 mm. Operculum with a very long 
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Figure 360. 

Okamuraea plicata Card . a. Dry plant, x1 . b. Stem leaf, x28. C-,!. Branch leaves, x28. f. 
Cells at apex of branch leaf, x294. g. Median lamina! cells of branch leaf, x294. h. Inner 
perichaetial leaf, x28. i. Capsules, x13. j. Peristome teeth, x156. k. Spores, x156. [a,h-k, 
Noguchi 13901; b,c,f,g, isotype of 0 . plicata Card.; d, Noguchi 12482; e, Noguchi 18981] 
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beak, 0.85-1.00 mm long. Exostome teeth sublinear, ea. 0.45 mm long; basal 
membrane of endostome extending to 1 /3 the length of exostome teeth. Spores 
26-43 µ.m. 

Exsiccati: Musci Japonici 16: 792 (1960); 19: 934 (1964). 

Distribution: Endemic to Japan (Honshu, Shikoku, Kyushu). 

This species grows on tree trunks. 

10. lwatsukiella Buck & Crum 

lwatsukiella leucotricha (Mitt.) Buck & Crum (Fig. 361) 

J. Hattori Bot. Lab. 44: 352 (1978). 

Heterocladium /eucotrichum Mitt., Trans. Linn. Soc. London Bot. ser. 2, 3: 176 (1891). -
Habrodon /eucotrichus (Mitt.) Perss., Svensk. Bot. Tidskr. 40: 319 (1946) . - Habrodon piliferus Card., 
Bull. Soc. Bot. Geneve ser. 2, 3: 280 (1911). - Heterocladium pilicuspis Broth. ex lhs., Cat. Moss. 
Japan: 185 (1929) . 

Plants small, pale to yellowish-green, not glossy. Stems creeping, densely 
leaved, densely pinnately branched; branches widely spreading, simple, terete 
when dry. Stem leaves appressed when dry, suborbicular, with an elongate, 
piliferous, often recurved and flexuose acumen, 0. 7-1.0 x 0.3-0.4 mm, concave; 
margins plane, entire below, often crenate above; costa usually absent, 
occasionally short and forked. Median laminal cells oblong or rhombic, with round 
ends, 12- 16 x 3.0-5.5 µ.m, strongly incrassate; marginal and upper cells shorter; 
mid-basal cells elongate; alar cells scarcely differentiated. Branch leaves similar to 
the stem leaves but smaller. Perichaetia on stems; inner perichaetial leaves oblong
lanceolate, shortly acuminate, ecostate, ea. 1.5 mm long. Setae ea. 6 mm long, 
smooth. Capsules erect, oblong-cylindric or oblong, ea. 1.5 x 0.7 mm, dark-brown. 
Exostome teeth inserted below the rim of the mouth, linear-lanceolate, to 0.25 mm 
long, often perforate above along the median line, coarsely papillose above, 
smooth below; endostome rudimentary. Spores 12-30 µ.m. 

Exsiccati : Musci Japonici 11: 524 (1956), as Habrodon Jeucotrichus. 

Distribution : Japan (Hokkaido, Honshu), Saghalien. 

This species grows on tree trunks in alpine regions. 
This species is similar to Thuidium fujisanum Par. in external appearance, but is 

larger. It is distinct from any other plant in its suborbicular, ecostate leaves with an 
elongate, piliferous acumen and strongly incrassate laminal cells. 

11. Pseudoleskeopsis Broth. 

Stems elongate, creeping, sparsely leaved, densely branched; branches erect, 
simple, densely leaved. Stem leaves broadly lanceolate; margins crenate above; 
costa stout, reaching to the acumen. Branch leaves ovate, shortly acuminate, 
concave; margins crenate or serrulate above; costa stout, reaching just below the 
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Figure 361. 

/watsukiel/a /eucotricha (Mitt.) Buck & Crum. a. Dry plant, x1 .5. b. Stem leaves, x50. c. 
Cells at apex of stem leaf, x350. d. Median laminal cells of stem leaf, x350. e. Basal angel of 
stem leaf, x350. f. Branch leaves, x50. g. Inner perichaetial leaf, x30. h. Capsule, x15. i. 

Peristome teeth , x180. (lsosyntype of Habrodon pilif9rus Card.] 
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leaf acumen, slightly flexuose, prosenchymatous, prorate on dorsal surface; median 
laminal cells rhomboidal to sublinear, prorate on both surfaces; alar cells not 
differentiated. Autoicous. Perichaetia on stems; inner perichaetial leaves much 
larger than the stem leaves, narrowly lanceolate, deeply plicate; costa reaching 
nearly to the leaf acumen. Setae elongate, smooth. Capsules inclined, obovate
oblong or oblong, arcuate. Annulus of 2-3 rows of cells. Operculum conic or with 
a short, obtuse beak. Exostome teeth linear-lanceolate, densely striolate in the 
lower half, densely papillose above, lamellae dense and very high; endostome 
densely papillose, as long as exostome, the basal membrane high, the segments 
broad, linear-lanceolate, keeled, perforate above, cilia 1 or 2, filiform, elongate. 
Spores finely papillose. Calyptra cucullate. Perigonia on stems; inner perigonial 
leaves broadly ovate, cymbiform, paraphyses numerous. 

The genus Pseudoleskeopsis is considerably different from many other 
members of the Leskeaceae in the structure of peristome. 

The taxa of the Pseudoleskeopsis were reviewed by Theriot (1929). 

KEY TO THE SPECIES 

1. Apices of branch leaves obtuse; laminal cells rounded hexagonal or rhomboidal 
.... ..... ... .. ............ ....... .. .......... .. ....... ....... ........... .. ...... ........ ... .... .. ... .. ....... .. 1. P. zippelii 

1. Apices of branch leaves acute; laminal cells elongate, sublinear ...... 2. P. tosana 

1. Pseudoleskeopsis zippelii (Dozy & Molk.) Broth. (Fig. 362, A) 

In Engler & Prantl, Nat. Pfl. 1 (3): 1003 (1907). 

Hypnum zippelii Dozy & Molk., Ann. Sc. Nat. Bot. ser. 3, 2: 310 (1844) . - Pseudoleskea zippelii 
(Dozy & Molk.) Bosch & Lac. in Dozy & Molk., Bryol. Jav. 2: 126, t. 229 {1867) . - Hypnum japonicum 
Sull. in Perry, Narr. Exp. China Japan 2: 330 (1857) . - Pseudoleskeopsis japonica (Sull. & Lesq.) 
lwats., J. Hattori Bot. Lab. 29: 58, f . 2 {1966) . - Hypnum ort>iculatum Mitt., J. Linn. Soc. Bot. suppl. 1: 
84 {1859). - Pseudoleskeopsis ort>iculata (Mitt.) Broth. in Engler & Prantl, Nat. Pfl. 1 (3): 1003 (1907) . 
- Leskea decurvata Mitt. , J. Linn. Soc. Bot. 8: 154 {1864) . - Pseudoleskeopsis decurvata (Mitt.) 
Broth. in Engler & Prantl, Nat. Pfl. 1 (3) : 1003 (1907). - Pseudoleskea Jaticuspis Card., Beih. Bot. 
Centralbl. 17(1): 30, f. 19 (1904) . - Pseudoleskea nakanishikii Broth. ex lhsiba, Nipponsan Senrui 
Sosetsu: 182 (1929). - Pseudoleskea tanegashimensis Sak., Bot. Mag. Tokyo 46: 741 {1932). -
Pseudo/eskeopsis serrulata auct. non Card . & Ther.: Sak., Bot. Mag. Tokyo 53: 291 (1939). 

Plants robust, dark-green, younger parts yellowish-green. Stems to 100 mm 
long; branches fasciculate, erect, to 1 O mm long, slightly recurved when dry, mostly 
simple and obtuse. Stem leaves broadly lanceolate, often recurved above, 1.2-1.5 
x 0.5-0.6 mm; margins crenulate above; costa reaching to the acumen. Branch 
leaves incurved or slightly homomallous when dry, ovate, narrowed to an obtuse 
point, 0.9-1.5 x 0.5-0. 7 mm, often asymmetric, concave; margins plane, regularly 
serrulate above; costa extending to the leaf apex, slightly flexuose; median lamina! 
cells rounded hexagonal or rhomboidal, uniform in both size and shape, 8-10 x 
5.0-6.5 µ.m, with uniformly thickened walls, highly prorate; upper cells similar to the 
median; basal cells rectangular to subquadrate. Inner perichaetial leaves 
lanceolate, shortly subulate, to 2.5 mm long, deeply plicate. Setae variable in 
length, usually 15-25 mm, the shortest 1 0 mm long. Capsules obovate-oblong, with 
an apophysis, constricted below the mouth when dry, 2-3 x 1.0- 1.2 mm, the 



Figure 362. 

A. Pseudo/eskeopsis zippelii (Dozy & Molk.) Broth. a. Stem leaves, x23. b,c. Branch leaves, 
x23. d,e. Cells at apex of branch leaf, x250. f. Median lamina! cells of branch leaf, x250. g. 
Inner perichaetial leaf, x23. h. Capsule, x8. i. Peristome teeth, x90. j. Perigonium, x20. k. Inner 
perigonial leaf, x35. [a,b,d,f--k, Noguchi 13869; c,e, isosyntype of Pseudoleskea laticuspis 
Card.] 

B. P. tosana Card. I. Stem leaf, x23. m. Branch leaves, x23. n. Cells at apex of branch leaf, 
x250. o. Median lamina! cells of branch leaf, x250. p. Jnner perichaetial leaf, x23. q. Capsule, 
x8. [Holotype of P. hattorii Nog.] 

C. Miyabea thuidioides Broth. r. Stem leaves, x34. s. Cells at apex of stem leaf, x250. t. 
Branch leaves, x34. [Noguchi 42425] 

D. M. rotundifolia Card. u. Stem leaves, x34. v. Cells at apex of stem leaf, x250. w. Branch 
leaf, x34. x. Capsules, x15. [u--w, isosyntype of M. rotundifolia Card.; x, Noguchi 19171] 
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smallest 1 mm long, arcuate. Operculum conic, with an obtuse apex, ea. 0.8 mm 
long. Exostome teeth to 0.6 mm long, incurved when dry; cilia of endostome 
usually 2, articulate, much shorter than the segments. Spores 17-20 µm. Calyptra 
2.5-3.5 mm long. 

Exsiccati: Musci Japonici 3: 130 (1949), as P. oroiculata; 5: 243 (1951), as P. oroiculata; 11: 538 
(1956), as P. oroiculata; 24: 1189 (1971), as P. japonica. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu), Korea, Taiwan, Philippines, 
Thailand. 

This species grows on submerged or dripping rocks in streams. 

2. Pseudoleskeopsis tosana Card. (Fig. 362, B) 

Bull. Soc. Bot. Geneve ser. 2, 5: 317 (1913). 

P. hattorii Nog., J. Hattori Bot. Lab. 2: 82 (1947). 

Plants dark-green. Stems pinnately branched; rather densely leaved; branches 
erect, 5-10 mm long, densely leaved. Stem leaves broadly lanceolate, long
acuminate, 1.0-1.5 mm long, recurved; costa reaching to the leaf apex. Branch 
leaves ovate or ovate-oblong, acute, often slightly curved and asymmetric, 1.0-1.5 x 
0.5-0. 7 mm, deeply concave; margins serrulate above; costa reaching nearly to the 
leaf apex; median laminal cells elongate, sublinear, slightly vermicular, 17-20 x 4-5 
µm, papillae on cell ends low; basal cells narrowly rectangular. Inner perichaetial 
leaves lanceolate, attenuate, to 2.5 mm long, deeply plicate. Setae 25-40 mm long. 
Capsules obovate-oblong, with an apophysis, arcuate, 1.5-2.0 x 0.8-1.0 mm, 
constricted below the rim of capsule when dry. Operculum conic, with a short, ± 
acute beak, to 1 mm long. Exostome teeth to 0.5 mm long; cilia of endostome 2-3, 
articulate, as long as the segments. Spores 13-15 µm. Calyptra 2.8-3.3 mm long, 
yellowish, the upper part brown. 

Exsiccati: Musci Japonici 1: 30 (1947) , as P. hattorii. 

Distribution: Endemic to Japan (Honshu, Shikoku, Kyushu) . 

This species grows on submerged or dripping rocks in streams. 

12. Miyabea Broth. 

Plants medium-sized to large, dark-green. Stems creeping, sparsely or 
subpinnately branched, without a central strand; branches strongly curved when 
dry. Paraphyllia absent. Stem and branch leaves appressed and imbricate when 
dry, erect-spreading when moist, ovate to ovate-oblong, broadly acute or obtuse, 
broadly and long decurrent; margins dentate or subentire above, recurved below; 
costa broad, extending to mid-leaf. Median laminal cells oblong, rhomboidal or 
elliptic. thick-walled, smooth. Perichaetia on branches; inner perichaetial leaves 
lanceolate. Setae elongate, smooth. Capsules erect, oblong-cylindric or ovoid. 
Operculum with a long, oblique beak. Exostome teeth linear-lanceolate, smooth, 
not striate; endostome fragmentary. Calyptra cucullate, not hairy. 
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KEY TO THE SPECIES 

1. Leaves broadly ovate to suborbicular, obtuse or broadly acute, entire at apex. 
Capsules ovoid to ovate-oblong ........ .. .. ... .. .. ... ..... ... ........... .. ...... 3. M. rotundifolia 

1. Leaves ovate to ovate-oblong, or ovate-lanceolate, acute or broadly acute, often 
dentate above. Capsules almost oblong-cylindric ............ ...... .... .. ... .. ...... .. .... ..... 2 
2. Stems irregularly or subpinnately branched; branches forming densely 

branched, dendroid secondary stems. Leaves entire but often with several 
teeth above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . M. fruticella 

2. Stems usually pinnately branched, occasionally irregularly or subpinnately 
branched; branches simple. Leaves coarsely dentate above .... ...... .. ...... ....... . . 
..... ... .. ... .. ....... ... ..... ..... ..... ... . .. ..... ......... ..... ..... .... .. ... .. .. .. . ............ . 2. M. thuidioides 

1. Miyabea fruticella (Mitt.) Broth. (Fig. 363) 

In Engler & Prantl, Nat. Pfl. 1 (3): 984, f. 568 (1907) . 

Lasia fruticel/a Mitt. , Trans. Linn. Soc. Bot. London ser. 2, 3: 173 (1891) . 

Plants medium-sized, dark-green, scarcely glossy, in dense tufts. Stems long
creeping, irregularly or subpinnately branched; branches erect or ascending, to 20 
mm long, forming densely branched, dendroid secondary stems, the branches 
attenuate, arcuately curved when dry, erect when moist. Stem leaves imbricate, 
ovate to ovate-oblong, to 1.0 x 0.6 mm, broadly acute, long and broadly decurrent; 
margins subentire, but often with small teeth at the apex; costa broad, extending to 
mid-leaf. Median laminal cells ± obscure, oblong or rhomboidal, 20-25 µ.m near 
the costa, thick-walled, ± collenchymatous, punctate at the corners; marginal cells 
smaller, 4.5--6.0 µ.m, rounded-hexagonal , inflated; upper cells elliptic or rhomboidal, 
6.~.5 x 4.5--6.0 µ.m, thick-walled, ± collenchymatous. Branch leaves oblong
ovate, smaller than the stem leaves, ea. 0.8 mm long, more frequently toothed at 
apex, the pellucid juxtacostal regions narrower. Inner perichaetial leaves 
lanceolate, to 1.2 mm long; costa weak; paraphyses few, short. Setae 4-7 mm 
long, smooth, reddish-brown. Capsules erect, oblong-cylindric or subcylindric, 
1.2-1.7 x 0.7-0.9 mm, slightly plicate when dry, brown; without stomata. 
Operculum with a long, oblique beak, 0.6-0.9 mm long. Exostome teeth linear
lanceolate, to 0.3 mm long, pellucid, smooth; endostome fragmentary, without 
segments or cilia. Spores 16-28(-35) µ.m, scabrous. Calyptra cucullate, lobed at 
the base, 2.0-2.3 mm long, whitish. 

Exsiccati: Musci Japonici 1: 48 (1947); 19: 928 (1964); 31: 1531 (1980); 32: 1579 (1981). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, Taiwan. 

This species grows on tree trunks in montane regions. It is common on the 
bark of Fagus crenata Blume. 

The branches arcuate when dry are characteristic. This species is often 
confused with the small-sized species of the genus Forsstroemia. The differences 
are discussed under F. cryphaeoides Card. 
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2. Miyabea thuidioides Broth. (Fig. 362, C) 

Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 32 (1921). 

Plants large, blackish- or brownish-green. Stems longer than 50 mm, flexuose, 
usually pinnately branched, occasionally irregularly or subpinnately branched; 
branches simple or with few branchlets, scarcely arcuate when dry. Stem leaves 
ovate-lanceolate, distinctly decurrent, to 1.0 x 0.6 mm; margins slightly recurved 
below; coarsely dentate above; costa extending to mid-leaf. Branch leaves ovate
lanceolate, acute, to 1.0 x 0.5 mm, coarsely dentate above. Median laminal cells 
oblong-hexagonal, 9.0-13.0 x 6.0-8.5 µm, distinctly collenchymatous, punctate at 
the corners; upper cells similar to the median. Sporophytes are unknown. 

Distribution: Endemic to Japan (Honshu, Shikoku, Kyushu). 

The species is restricted to bare limestone faces, in contrast to the corticolous 
habit of M. fruticella. 

The irregular or subpinnate branches of M. thuidioides is similar to that of M. 
fruticella, but M. thuidioides lacks secondary stems with dendroid branching. This 
difference may not be sufficient to justify specific rank. 

3. Miyabea rotundifolia Card. (Fig. 362, D) 

Bull. Soc. Bot. Geneve ser. 2, 1: 132 (1909). 

Stems creeping; branches simple or with sparse branchlets, scarcely arcuate 
when dry. Stem leaves broadly ovate to suborbicular, obtuse or broadly acute, to 
0.9 x 0. 7 mm, concave; margins entire, recurved in the lower half; costa extending 
to mid-leaf. Median laminal cells quadrate- or oblong-hexagonal, 6---8 µm, ± 
collenchymatous, punctate at the corners; upper cells oblong-hexagonal or elliptic, 
7-9 µm, thick-walled; cells of the lower margins transversely elliptic or subquadrate. 
Branch leaves suborbicular. Setae 3.5-5.0 mm long. Capsules ovoid to ovate
oblong, 1.0-1.3 x 0.7--0.8 mm. Operculum 0.5--0.6 mm long. Spores dimorphic, 
24-38 µm and 12-22 µm . 

Distribution: Japan (Honshu), Korea. 

This species grows on tree trunks. 
Leaf areolation and the sporophytes of this species are similar to those of M. 

fruticella. The rounded leaves usually distinguish the species from M. fruticella, but 
there are several intermediate forms. It might be better to consider this taxon as a 
xeric form of M. fruticella. 

13. Haplohymenium Dozy & Molk. 

Plants small, filiform. Stems irregularly or subpinnately branched; central 
strand absent. Paraphyllia absent. Stem leaves appressed and imbricate when dry, 
erect- or widely spreading when moist. Branch leaves either tapering to a lingulate 
or lanceolate acumen from an ovate base, or ovate-lanceolate, obtuse or acute, 
occasionally piliferous at apex; margins crenate because of inflated cells, 
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Figure 363. 
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Miyabea frutice/fa (Mitt.) Broth. a,b. Dry plants, x1 (b, x15) . c. Cross-section of stem, x250. 
d. Stem leaves, x34. e. Branch leaves, x34. f Cells at apex of branch leaf, x250. g. Median 
laminal cells of branch leaf, x250. h. Cross-section of branch leaf, x250. i. Inner perichaetial 
leaf, x34. j,k. Capsules, x10. I. Peristome teeth (right, inner view), x135. [Amagase 2114] 
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occasionally dentate at the tip; costa single, weak, short or long, often prominent 
on above dorsal surface, mainly smooth, pellucid. Median laminal cells quadrate
or rounded-hexagonal, thin-walled, strongly inflated, obscure, with one or several 
papillae over each lumen on both surfaces; juxtacostal cells elongate, thick-walled, 
pellucid, not inflated, smooth. Dioicous. Inner perichaetlal leaves oblong-ovate, 
narrowly attenuate; paraphyses usually numerous, elongate. Setae ± elongate, 
smooth. Capsules erect, oblong to subglobose, microstomous; stomata absent. 
Annulus of large, rounded cells. Operculum rostrate. Exostome teeth linear
lanceolate, often split along the median line, coarsely papillose above, pellucid; 
endostome without segments or cilia. Calyptra cucullate, mostly multi-lobed, 
sulcate, sparsely hairy. Perigonia on stems or branches, gemmiform. 

A monographic revision of the genus was published by Noguchi (1957) . 

KEY TO THE SPECIES 

1. Lamina! cell usually with a single, spinose papilla over lumen ............... ..... ..... .. .... . 
.... ... .. .. .... .. .. .... .. .. ... . .. . . ..... .... ... .. .. .. ... . . . . . .. ... ..... ..... ... . . . . . . . . . . . . . . ...... ... .. 5. H. longinerve 

1. Laminal cell with several, small papillae over lumen .. .... .... ..... ... ... ..... .. ..... ........ ... 2 
2. Leaves with recurved teeth on the apical margins .... .. ......... 4. H. flagelliforme 
2. Leaves crenate throughout the margins .... .. .. .... ....... ... ..... .... ....... .. .. .... ..... ....... . 3 

3. Leaves ovate-lanceolate, gradually tapering to an acute point ...... .......... ........ ...... . 
. . .. .. ....... .. ... . . . . . . . .. . .. . .. .... .. .. . . . . . . . . . . . . . .... .. ..... .... ..... .. . ... .. ... .... .... ... ..... .. ..... 2. H. sieboldii 

3. Leaves lingulate, or abruptly narrowed to a lingulate, obtuse lamina from an 
ovate base ............ ..... ... .. .. ... ... ..... ....... ... .. .. ..... ...... ...... .... ... ...... .. .. ... ............ .. ..... .. ... 4 
4. Plants large. Leaves fragile; costa rarely extending to 1 /2 the leaf length, 

usually shorter; lamina! cells larger than 8 µm .. .. ....... .... ..... .. ....... .... 1. H. triste 
4. Plants small. Leaves not fragile; costa usually extending beyond mid-leaf; 

laminal cells smaller than 6 µm ..... ... ... ... .. ... .. .. ....... .. ....... .... 3. H. pseudo-triste 

1. Haplohymenium triste (Ces.) Kindb. (Fig. 364, A) 

Rev. Bryol. 26: 25 (1899). 

Leskea tristis Ces. in De Not. , Syll.: 67 (1838). - Anomodon microphyllus Broth. & Par., Rev. 
Bryol. 31: 56 (1904) . - Haplohymenium microphyllum (Broth . & par.) Broth . in Engler & Prantl, Nat. Pfl. 
1(3): 986 (1907), horn. illeg. -H. fragififorme Neg., J. Jap. Bot. 13: 410, f. 2 (1937). 

Plants large, in loose mats. Stems creeping; branches ascending, usually 
simple. Stem leaves widely spreading from an erect amplexicaulous base, often ± 
recurved when moist, abruptly narrowed to a lingulate or lanceolate acumen from a 
broadly ovate base, cordate at the base; margins crenate; costa short or extending 
to 1 / 2 the leaf length. Branch leaves imbricate when dry, 0.6-0.8 x 0.30--0.35 mm, 
rather abruptly narrowed to a lingulate lamina from an ovate base, acute or 
rounded-obtuse, often with a small apiculus, fragile in the upper half; margins 
crenate; costa short or extending to 1 /3-1 / 2 the leaf length. Median laminal cells 
8-12 µm, usually with 4-6 small papillae; juxtacostal regions broad, the cells linear
rhomboidal. Inner perichaetial leaves ea. 1.5 mm long, papillose on the median 
lamina. Setae 3-5 mm long, ± curved. Capsules oblong, 0.8-1 .2 x 0.40--0.55 mm. 
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Figure 364. 

A. Haplohymenium triste (Ces.) Kindb . a. Plant, x1 . b. Stem leaf, x48. cl. Branch leaves, 

x48. c2. Cells at apex of branch leaf, x315. d. Median lamina! cells of branch leaf, x315. e. 

Inner perichaetial leaf, x34. f Capsule, x15. g. Peristome teeth, x197. [Nordenskiold s.n.] 

B. H. sieboldii (Dozy & Molk.) Dozy & Molk. h. Stem leaf, x48. il. Branch leaves, x48. i2. 

Cells at apex of branch leaf, x315. j. Median lamina! cells of branch leaf, x315. k. Inner 

perichaetial leaf, x34. I. Capsule, x15. m. Peristome teeth, x135. n. Inner perigonial leaf, x34. 

[Holotype of H. pinnatum Nog.] 

C. H. pseudo-triste (C. Muell.) Broth. o. Plant, x1 . p. Cross-section of stem, x225. q. Stem 

leaves, x48. r. Branch leaves, x48. s. Median lamina! cells of branch leaf, x315. t. Inner 

perichaetial leaf, x195. u. Capsule, x15. v. Peristome teeth, x235. [o,t--v, Noguchi 7977, 5295; 

p-s, isotype of Anomodon stenoglossus Card. & Ther.) 

D.H. flagelliforme Savicz. wl. Stem leaves, x25. w2. Cells at apex of stem leaf, x213. x. 

Median lamina! cells of stem leaf, x310. y. Branch leaves, x25. zl . Leaves of flagelliform shoot, 

x25. z2. Cells at leaf apex of flagelliform shoot, x213. [H. cristatum Nog. from China) 
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Operculum 0.4--0.6 mm long. Exostome teeth 0.25--0.30 mm long. Spores 20-25 
µm, densely papillose. Calyptra 1.2-1.5 mm long. 

Exsiccati: Musci Japonici 17: 820 (1962). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu), Siberia, Korea, China, 
Taiwan, Caucasus, central Europe, eastern N. America, Hawaii. 

This species grows on tree trunks and rocks, and is rather common at the low 
elevations In Japan. The sporophytes are rare. 

2. Haplohymenium sieboldii (Dozy & Molk.) Dozy & Molk. (Fig. 364, B) 

Musci Fr. lned. Archip. lndici 4: 127, t. 40 (1846). 

Leptohyrnenium sieboldii Dozy & Molk., Ann. Sc. Nat. Bot. ser. 3, 2: 310 (1844). -
Haplohymenium okamurae Card., Bull. Soc. Bot. Geneve ser. 2, 3: 281 (1911) . - H. brachycladum 
Okam., Bot. Mag. Tokyo 25: 31, f. 2 (1911). -H. gonoi Broth., Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 33 
(1921). -H. pinnatum Nog., J. Jap. Bot. 13: 410, f. 2 (1937). 

Plants in thin mats. Stems creeping, ± stoloniform. Stem leaves ovate
lanceolate, ± fragile; margins crenate; costa extending to mid-leaf. Branch leaves 
imbricate when dry, erect- or widely spreading, often ± recurved when moist, 
ovate-lanceolate, gradually tapering to an acute point, 0.6-0.8 x 0.3--0.4 mm; 
margins crenate; costa extending to 2/3 the leaf length. Median laminal cells ± 
pellucid, rounded-hexagonal, with thicker walls, 8--12 µm, with 4-6 small papillae, 
the papillae occasionally indistinct; juxtacostal regions narrow or indistinct, the cells 
rectangular or subquadrate, often unipapillose over each lumen. Inner perichaetial 
leaves to 1.5 mm long, ecostate. Setae 4-5 mm long. Capsules oblong, 0.8--1.0 x 
0.4--0.5 mm. Operculum rostrate, 0.5--0.55 mm long. Peristome similar to that of H. 
triste. Calyptra 1.2-1.5 mm long. 

Exsiccati: Musci Japonici 2: 88 (1948), mixed with H. pseudo-triste. 

Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu), Korea, Taiwan. 

This species grows on tree trunks and rocks. 
The lamina! cells of this species are slightly obscure than in other species of 

Haplohymenium. This character, as well as the leaf form, is unique for this species. 

3. Haplohymenium pseudo-triste (C. Muell.) Broth. (Fig. 364, C) 

In Engler & Prantl, Nat. Pfl. 1 (3): 986 (1907). 

Hypnum pseudo-triste C. Muell., Bot. Zeit. 13: 786 (1855). - Anomodon stenoglossus Card. & 
Ther., Bull. flc. lnt. Geogr. Bot. 18: 2 (1908) . - Haplohyrnenium nakajii Okam., J. Coll. Sc. Imp. Univ. 
Tokyo 36(7): 26, t. 10, f. 1-N (1915). - H. obsoletinerve Broth., Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 32 
(1921). -H. tenerrimum Broth., Rev. Bryol. n. ser. 2: 10 (1929). - H. fascicu/ae Nog., J. Jap. Bot. 13: 
791, f. 4 (1937). 

Plants small, dark-green, in thin mats. Stems creeping, pinnately or irregularly 
branched; branches 2-3 mm long, simple. Stem leaves ovate-lanceolate, attenuate, 
acute or acuminate, 0.4--0.6 x 0.20-0.25 mm; margins crenate; costa usually 
extending beyond mid-leaf. Branch leaves widely spreading when moist, lingulate 
from an ovate base, broadly obtuse or rounded-obtuse; margins crenate; costa 
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usually extending beyond mid-leaf. Median laminal cells subquadrate, 4-6 µm, with 
4-5 small papillae; juxtacostal regions narrow. Inner perichaetial leaves similar to 
the stem leaves, ea. o. 7 mm long; paraphyses few. Setae 2.5--3.0 mm long. 
Capsules ovate to oblong-ovate, 0.5--0.8 x 0.40--0.55 mm. Operculum rostrate, 
0.35--0.45 mm long. Exostome teeth to 0.2 mm long. Spores 17- 22 µm , finely 
papillose. Calyptra cucullate, 0.7--0.8 mm long, scabrous above. 

Exsiccati: Musci Japonici 2: 87 (1948), as H. microphyllum; 14: 697 (1959); 31: 1523 (1980) . 

Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu, Bonin !sis.). Korea, Taiwan, Vietnam, Sri 
Lanka, Australia, New Zealand, southern Africa. 

This species grows on tree trunks in the lowlands. 
This species is the smallest species of Haplohymenium in Japan, and has the 

smallest lamina! cells. 

4. Haplohymenium f/agelliforme Savicz (Fig. 364, D) 

Not. Syst. Inst. Crypt. Hort. Bot. Petropol. 1 : 98, 1 0 1 ( 1922). 

H. cristatum Nog., J. Jap. Bot. 20: 146 (1945) . 

Stems to 100 mm long, the apices often long-filiform, pendulous, irregularly or 
subpinnately branched; branches elongate, to 5 mm long, slenderly attenuate, 
simple or pinnately branched. Stem leaves widely spreading when moist, ovate
lanceolate, 1.0-1.5 x 0.60--0. 75 mm, decurrent; margins entire below, dentate at the 
tip, the teeth often recurved; costa extending to near the leaf apex or to 2/3 the leaf 
length. Branch leaves erect-spreading when moist, cristate at the apex because of 
recurved, papillose marginal teeth. Median laminal cells hexagonal, 10-15 µm, with 
3--5 small papillae; marginal cells smaller; apical cells hyaline, thick-walled, smooth; 
juxtacostal regions indistinct, the cells elongate. 

Distribution: Japan (Honshu, Kyushu), Siberia, China. 

The species hangs from the branches of trees. The sporophytes are unknown. 

5. Haplohymenium longinerve (Broth.) Broth. (Fig. 365) 

In Engler & Prantl, Nat. Pfl. 1 (3): 986 (1907). 

Anomodon /ongineNis Broth., Hedwigia 38: 243 (1899). -A. aculeatus Par. & Broth. , Rev. Bryol. 
31: 56 (1904) . - Haplohymenium biforme Broth., Bull. Soc. Bot. Geneve ser. 2, 3: 281 (1911) . - H. 
crassum Sak., Bot. Mag. Tokyo 47: 337 (1933). - H. spinosum Nog., J. Jap. Bot. 13: 789, f. 3 (1937) . 

Plants blackish-green, in dense mats. Stems long-creeping, irregularly 
branched; branches 5-10 mm long, simple or with several branchlets. Stem leaves 
broadly ovate, with an elongate, narrow acumen, 0.7--0.9 x 0.30--0.45 mm. Leaves 
of stoloniferous shoots strongly appressed, smaller (0.30 x 0.15 mm), with a 
piliferous and recurved or flexuose acumen; costa percurrent. Branch leaves 
strongly imbricate when dry, erect-spreading when moist, ovate-lanceolate, 
abruptly or gradually narrowed to a narrowly acute or obtuse point, O. 7-1.0 x 
0.4--0.5 mm, with spinose teeth on the upper margins; costa ± strong, extending to 
near the leaf acumen. Median lamina! cells obscure, rounded-quadrate, 8-12 µm, 
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Figure 365. 

Haplohymenium /onginerve (Broth.) Broth. a,b. Dry plants, x1(b, x15) . c. Cross-section of 
stem, x250. d. Creeping stem leaves, x48. e. Median laminal cells of creeping stem leaf, x315. 
f Branch leaves, x48. g. Cells at apices of branch leaves, x315. h. Median laminal cells of 
branch leaves, x315. i,j . Cross-sections of branch leaf (4 median , j, lower parts), x250. k. Inner 
perichaetial leaf, x34. /. Capsule, x15. m. Peristome teeth, x196. n. Dry male plant, x15. o. 
Inner perigonial leaf, x34. (c-k, isotype of Anomodon longineNis Broth.] 
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mostly unipapillose, the papillae often spinose, ± curved; marginal cells smaller, 
with smaller papillae; upper cells with larger papillae. Inner perichaetial leaves ea. 1 
mm long, costa extending near apex. Setae 2.0-3.5 mm long. Capsules ovate or 
subglobose, 0.7--0.9 x 0.4--0.6 mm. Operculum 0.4--0.6 mm long. Exostome teeth 
0.15--0.20 mm long. Spores 15-20 µm, finely papillose. Calyptra multi-lobed, 
1.0-1.2 mm long. Male plants are mixed with female plants. 

Exsiccati : Musci Japonici 18: 875 (1962); 20: 978 (1964). 

Distribution : Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, Taiwan. 

This species is not rare at higher elevations in Japan, where it grows on the 
trunks or branches of trees, especially on Palura spp. It occasionally grows on rock 
faces. 

This species is considerably different from the other members of 
Haplohymenium in the median laminal cells bearing a single, large papilla. 
However, the lower laminal cells and the marginal cells often have 2-3 small 
papillae over each lumen. 

14. Anomodon Hook. & Tayl. 

Stems creeping or ascending, occasionally stoloniferous, microphyllous, 
irregularly or sparingly branched. Paraphyllia and pseudoparaphyllia absent. 
Branch leaves lingulate from an ovate base, or long-attenuate from an oblong base, 
decurrent or rounded at the basal corners; margins plane, papillose-crenate, often 
dentate above, occasionally dentate at the base; costa single, extending to near the 
leaf apex, ± flexuose above, smooth or sparsely papillose. Median laminal cells 
usually obscure, inflated, subquadrate, hexagonal or oblong, usually papillose; 
juxtacostal cells elongate, thick-walled, smooth, pellucid; basal marginal cells 
smaller than the median, subquadrate. Dioicous. Inner perichaetial leaves weakly 
differentiated; paraphyses few. Setae usually elongate, smooth. Capsules erect, 
oblong, cylindric or ovate; annulus and stomata present or absent. Operculum with 
an elongate, often oblique beak. Exostome teeth pellucid, papillose above or on 
the entire surface, not split; endostome rudimentary, the segments absent or 
fragmentary. Calyptra cucullate. 

The Asiatic taxa of Anomodon were revised by lwatsuki (1963). 

KEY TO THE SPECIES 

1. Laminal cells unipapillose, the papillae large ...... ...... .. ... .... ... .... .. .. .. ......... .... .. ... .. .. 2 
1 . Laminal cells smooth or multipapillose, the papillae small.. ... ... .. ...... .... ... .. .. .. ... .. .. 3 

2. Branch leaves obtuse; areolation obscure, the papillae tall and spinose ... ... .. . . 
.......... ... .. ... ........ ... ...... .. .. . .. ............. .. . .. . . .... .... ....... ........ .. . .. .. .. ..... 3. A. abbreviatus 

2. Branch leaves acuminate; areolation pellucid, the papillae low and acute ....... . 
...... ... ... ......... ... .. .. .. .... ..... ....... .. .... ........ ... .. . .. . .. . . . . .. .. . . ... .. .. ... .. ........ 5. A. longifolius 

3. Branch leaves ± lingulate from a oblong or ovate base, broadly obtuse to 
rounded-obtuse ........ .. ........ .... ... ......... ... ... ..... .. .... .. ... ...... ... ....... ......... ....... .. .... .... ... 4 
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3. Branch leaves ovate-lanceolate, acute ...... ...................................... ............. ......... 6 
4. Branch leaves rounded at the basal angles .................... ........ ......... 4. A. rugelii 
4. Branch leaves decurrent at the basal angles .................................................... 5 

5. Plants slender. Branch leaves appressed when dry, lingulate from an ovate 
base, the upper part usually slightly narrower than the basal part ........................ . 
. . .. . . . . . . .... . .. . . . . .. . . . . . . . . . . . . . .................. .. . . . . .. . . .......... .. . . . 2. A. minor subsp. integerrimus 

5. Plants large. Branch leaves incurved-contorted when dry, gradually tapering to 
a narrow-lingulate apex from an oblong base .............................. 1. A. viticulosus 
6. Plants with distinctly fasciculate branches, the branches distinctly arcuate 

when dry, attenuate .......... ........ ......................... ............................. . 6. A. giraldii 
6. Plants with more or less fasciculate branches, the branches flexuose, not 

arcuate nor attenuate .. .......... .......... .......................................... 7. A. acutifolius 

1. Anomodon viticulosus (Hedw.) Hook. & Tayl. (Fig. 366, B) 

Muse. Brit.: 79, f. 22 (1818). 

Neckera vfticulosa Hedw., Spee. Muse.: 209, t. 48, f . 4, 5 (1801). - Anomodon decurrens Card., 
Bull. Soc. Bot. Geneve ser. 2, 3: 281 (1911) . 

Plants large, in dense, dark-green mats. Primary stems creeping, stoloniform; 
secondary stems and branches ascending, flexuose. Branch leaves incurved
contorted when dry, widely spreading when moist, gradually tapering to a narrow
lingulate apex from an oblong base, rounded-obtuse, shortly decurrent, to 3.0 x 0.7 
mm; margins plane; costa extending to near the leaf apex, flexuose above, sparsely 
papillose in the upper part of the dorsal surface. Median laminal cells obscure, 
hexagonal to subquadrate, 7-9 µm, with 5-6 small papillae on lumen, thin-walled; 
lower cells elongate, the papillae larger and fewer; juxtacostal cells rectangular, the 
walls ± thicker. 

Exsiccati: Musci Japonici 3: 132 (1949), as A. decurrens; 10: 451 (1956), as A. decurrens; 33: 
1601 (1982). 

Distribution: Japan (Honshu, Shikoku, Kyushu), Siberia, Korea, China, Pakistan, Caucasus, 
Europe. 

This species grows on calcareous soil. The sporophytes are unknown in 
Japan. 

2. Anomodon minor subsp. integerrimus (Mitt.) lwats. (Fig. 366, A) 

J. Hattori Bot. Lab. 26: 41, f. 6, 7, 8 (1963). 

A. integerrimus Mitt., J. Linn. Soc. Bot. suppl. 1: 126 (1859) . -A. p/anatus Mitt., J. Linn. Soc. Bot. 
suppl. 1: 126 (1859). 

Plants slender, dark-green, in loose tufts. Stems creeping, often arcuate at the 
apex; branches filiform when dry, with short branchlets. Branch leaves appressed 
when dry, widely and ± complanately spreading when moist, lingulate from an 
ovate base, rounded-obtuse, decurrent, 1.0-1. 7 x 0.35-0.50 mm; margins papillose
crenulate, often incurved at the base on one side; costa extending to near the leaf 
apex, flexuose, often furcate at the tip. Median laminal cells obscure, subquadrate 
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Figure 366. 

A. Anomodon minor subsp. integerrimus (Mitt.) lwats. a. Dry plants, x1. b. Moist plant, x10. 
c. Dry plant, x10. d. Cross-section of secondary stem, x250. e. Secondary stem leaves, x23. f 
Cells at apex of secondary stem leaf (papillae omitted) , x250. g. Median laminal cells of 
secondary stem leaf, x250. h. Branch leaves, x23. i. Perichaetial leaves, x23. j. Capsule, x10. 
k. Peristome teeth, x130. [Noguchi 2083] 

B. A. viticu/osus (Hedw.) Hook. & Tayl. /. Stoloniform stem leaves, x15. m. Secondary stem 
leaves, x15. n. Cells at apex of secondary stem leaf, x250. o. Median laminal cells of 
secondary stem leaf, x250. p. Cells at base of secondary stem leaf, x250. [Kumamoto Univ. 
Herb. K23741] 
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to hexagonal, 6-9 µ.m, thin-walled, multipapillose; lower cells larger, pellucid with 
scattered papillae; cells at the basal corners transversely rectangular or oblong; 
juxtacostal cells rectangular or oblong. Perichaetia on stems or branches; inner 
perichaetial leaves ea. 1.5 mm long, with a much narrow acumen than the branch 
leaves, the costa extending to near the leaf apex. Setae 5-7 mm long, flexuose. 
Capsules oblong, symmetric, occasionally ± curved, 1.2-1.5 x 0.6-0. 7 mm, 
microstomous; stomata absent. Annulus well-developed. Operculum with a short, 
suberect beak, 0.4-0.6 mm long, obtuse. Exostome teeth ea. 0.25 mm long, 
yellowish, papillose in the upper half; basal membrane of endostome low, segments 
and cilia absent. Spores 15-26 µ.m, scabrous. Calyptra 2.0-2.3 mm long, shortly 
rostrate, covering the entire length of the urn. 

Exsiccati: Musci Japonici 3: 134 (1949), as A. ramulosus; 14: 654 (1959), as A. integerrimus; 17: 
802 (1962), as A. integerrimus; 20: 952 (1964). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Siberia, Korea, Burma, India, 
Himalaya. 

This subspecies grows on limestone or tree trunks. 

3. Anomodon abbreviatus Mitt. (Fig. 367, A) 

Trans. Linn. Soc. Bot. ser. 2, 3: 187 (1891). 

Plants dark-green, in dense mats. Stems ascending or prostrate, flexuose, 
sparingly branched, ± curved at the tip when dry, often with stoloniform tips. 
Branch leaves appressed or incurved-contorted when dry, widely spreading when 
moist, gradually tapering to a narrowly lingulate acumen from an oblong base, 
obtuse, shortly decurrent, to 3.5 x 0.9 mm; margins papillose-dentate; costa 
extending to near the apex, flexuose above, brownish, ± scabrous on both sides. 
Median laminal cells obscure, hexagonal or subquadrate, 9-13 µ.m, with a large 
spinose papilla, the papillae often ± stellate, the walls thin but thickened at corners; 
juxtacostal cells rhomboidal or rectangular; cells at the basal corners hexagonal, 
transversely rectangular or irregular, often with 2-3 small papillae. Inner 
perichaetial leaves lanceolate, attenuate, to 1.8 mm long; costa extending to 2/3 
the leaf length. Setae 20-25 mm long. Capsules ovate, microstomous, 1.0-1.2 x 
0.7-0.9 mm; stomata absent. Annulus well developed, deciduous. Operculum 
conic, ea. 0.5 mm long. Exostome teeth to 0.35 mm long, papillose in the upper 
half. Spores 20-27(-30) µm, densely papillose. Perigonia ea. 1.2 mm long. 

Exsiccati: Musci Japonici 3: 131 (1949); 21: 1001 (1966). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, China. 

This species grows on tree trunks, and occasionally on rocks. 

4. Anomodon rugelii (C. Muell.) Keissl. (Fig. 368, A) 

Ann. Naturh. Hofmus. Wien 15: 214 (1900). 

Hypnum rugelii C. Muell., Syn . 2: 473 (1851) . -Anomodon apiculatus Sull. in Gray, Man. Bot. U. 
S. ed. 2: 658 (1856). -Anoectangium ferrugineum Besch., Ann. Sc. Nat. Bot. ser. 7, 17: 329 (1893) . -
Anomodon ferrugineus (Besch.) Nog., J. Jap. Bot. 20: 260, f. 30 (1904). -Anomodon ramulosus Mitt., 
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Figure 367. 

A. Anomodon abbreviatus Mitt. a. Dry plant, x 1. b. Branch leaves, x 15. c. Cells at apices of 
branch leaves, x250. d. Median laminal cells of branch leaves, x250. e. Inner perichaetial leaf, 
x15. f. Capsule, x15. g. Peristome teeth, x180. h. Perigonium, x15. i. Inner perigonial leaf, x20. 
[Noguchi 14699) 

B. A. acutifo/ius Mitt. j. Leaves, x20. k. Apex of leaf, x50. I. Cells at apex of leaf, x355. m. 
Median lamina! cells, x355. n. Cross-sections of leaf, x260. o. Primary stem leaves, x50. p. 
Perichaetium, x12. q. Capsule, x12. r. Perichaetial leaf, x23. s. Apex of perichaetial leaf, x50. t. 

Peristome teeth, x120. u. Spore, x260. U--u, after lwatsuki (1963); j-n,p--u, syntype of A. 
acutifolius Mitt. from Himalaya; o, Nagano 9816) 
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Trans. Linn. Soc. London Bot. ser. 2, 3: 187 (1891). - Anomodon uematsui Broth., Oefv. Finsk. Vet. 
Soc. Foerh. 62A(9) : 33 (1921). 

Plants small to medium-sized, in dense, brownish- or dark-green mats. Stems 
creeping, with several branches. Branch leaves incurved-contorted when dry, 
widely spreading when moist, lingulate from an ovate base, rounded- or broadly 
obtuse (rarely apiculate), rounded at the basal angles, to 2 mm long; margins plane 
and mammillose-crenate above; costa extending to near the leaf apex, yellowish
brown, flexuose and sparsely papillose above. Median laminal cells obscure, 
hexagonal, 4-5 µ.m, thin-walled, multlpapillose, the papillae small; juxtacostal cells 
elongate-rectangular; cells at the basal angles usually with a single, large papilla, 
rather thick-walled. Perichaetia on branches; inner perichaetial leaves lanceolate, 
obtuse, to 2 mm long, the costa extending to near the leaf apex. Setae 10- 15 mm 
long. Capsules oblong-cytindric, 2.0-2.5 x 0.7-0.8 mm; stomata few. Annulus 
absent. Operculum with a short, oblique beak. Exostome teeth yellowish, pellucid, 
ea. 0.35 mm long, minutely papillose throughout. Spores 9-13 µ.m, scabrous. 
Perigonia ea. 1 mm long. 

Exsiccati: Musci Japonici 7: 301 (1953) , as A. apiculatus; 12: 554 (1957); 25: 1203 (1973); 26: 
1251 (1976) . 

Distribution: Japan (Hokkaido, Honshu , Shikoku, Kyushu) , Siberia, Korea, China, Vietnam, India, 
Caucasus, Europe, N. America. 

This species grows on tree trunks, and occasionally on rocks. 

5. Anomodon longifolius (Brid.) Hartm. (Fig. 368, B) 

Handb. Skand. FI. ed. 3: 300 (1838) . 

Pterigynandrum /ongifolium Schleich . ex Brid., Mant. Muse.: 128 (1819) . - Anomodon armatus 
Broth ., Hedwigia 38: 243 (1899) . 

Plants small, in yellowish- to brownish-green mats. Stems prostrate, to 20 mm 
long, flexuose, sparingly branched. Branch leaves appressed when dry, erect
spreading when moist, lanceolate from an ovate base, acuminate, to 2.0 x 0.5 mm; 
margins plane or recurved at middle, irregular1y dentate above; costa yellowish
brown, smooth on both surfaces. Median laminal cells pellucid, subquadrate, 
rounded-hexagonal or ovate, 7-9 µ.m, uniformly thick-walled, unipapillose or 
smooth, the papilla acute; juxtacostal regions very narrow, the cells rectangular. 

Exsiccati : Musci Japonici 7: 302 (1953), as A. armatus; 14: 655 (1959); 25: 1202 (1973). 

Distribution : Japan (Hokkaido, Honshu, Shikoku, Kyushu), Saghalien, Siberia, Caucasus, Europe. 

This species grows on rocks and tree trunks. 

6. Anomodon giraldii C. Muell. (Fig. 369, A) 

Nuov. Giorn. Bot. ltal. n. ser. 3: 117 (1896). 

Plants medium-sized, in dense, yellowish- or pale green tufts. Primary stems 
creeping, stoloniform; secondary stems ascending, arcuate when dry, with 
fasciculate branches, showing a dendroid appearance; branches curved when dry, 
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Figure 368. 

A.Anomodon rugelii (C. Muell.) Keissl. a. Dry plant, x1 . b. Stem leaves, x20. c. Branch 
leaves, x20. d. Cells at apex of branch, x250. e. Median laminal cells of branch leaf, x250. f 
Cells at base of branch leaf, x250. g. Inner perichaetial leaf, x20. h. Capsule, x10. i. Peristome 
teeth, x135. j . Perigonium, x20. k. Inner perigonial leaf, x34. [Noguchi 66266] 

B. A. longifolius (Brid .) Hartm. /. Dry plant, x1 . m. Stem leaves, x34. n. Cells at apex of 
stem leaf, x250. o. Median laminal cells of stem leaf, x250. [Noguchi 28051] 
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attenuate, occasionally clavate at the apex. Branch leaves appressed when dry, 
ovate-lanceolate, acute, decurrent, to 2.5 x 1.0 mm; margins plane, ± revolute and 
almost entire below, irregularly crenate above; costa extending to near the leaf 
apex, flexuose above, yellowish-brown, sparsely papillose on the upper part of the 
dorsal surface. Median laminal cells ± obscure, hexagonal, oblong or rectangular, 
9-13 µm, multipapillose (5--8), the papillae rather large, unequally thick-walled; 
lower cells elongate; juxtacostal cells elongate-rectangular or sublinear, thin-walled . 
Perichaetia on branches; inner perichaetial leaves ovate-lanceolate, narrowly 
acuminate, ea. 1.2 mm long, the costa weak, short. Setae 12-20 mm long. 
Capsules oblong-cylindric, 2.0-2.5 x 0.5-0.6 mm; stomata absent. Annulus absent. 
Operculum with an oblique beak, ea. 0.9 mm long. Exostome teeth to 0.3 mm long, 
minutely papillose in the upper half; endostome membranous, segments and cilia 
absent. Spores 12-15(-17) µm, almost smooth. Calyptra to 2 mm long. 

Exsiccati: Musci Japonici 3: 133 {1949); 5: 202 {1951); 12: 553 {1957) ; 23: 1103 {1968). 

Distribution : Japan (Hokkaido, Honshu, Shikoku, Kyushu), Siberia, Korea, China. 

This species is common on the base of trees and boulders in lowland forests in 
Japan. 

7. Anomodon acutifolius Mitt. (Fig. 367, B) 

J. Linn. Soc. Bot. suppl. 1: 126 (1859) . 

Plants densely tufted. Secondary stems more or less fasciculately branched ; 
branches mostly 10 mm long, slender, flexuose, usually 0.5 mm wide when dry, 
often bearing flagelliform branchlets at the apex. Primary stem leaves small, 
deltoid. Branch leaves appressed when dry, spreading when moist, ovate
lanceolate, acute, 1.3-1 .6 x 0.5-0.6 mm; margins plane, weakly denticulate near the 
apex, slightly decurrent; costa stout, ending near the apex. Median laminal cells 
rhomboidal to irregularly rectangular, mostly 12 µm long, smooth but obscure, 
rarely minutely papillose, rather thick-walled. Dioicous. Inner perichaetial leaves 
narrowly acuminate from a sheathing base, ea. 1.5 mm long. Setae reddish brown, 
8-13 mm long. Capsules cylindric, ea. 3 mm long with operculum, ea. 0.5 mm 
wide, slightly arcuate; stomata few. Operculum rostrate. Annulus not clearly 
differentiated. Exostome teeth narrowly lanceolate, almost smooth above, finely 
papillose below, ea. 0.4 mm long; endostome as long as exostome, the basal 
membrane low, about 40 µm high, the segments narrow. Spores ea. 20 µm, finely 
papillose. 

Distribution: Japan (Honshu), Himalaya. 

Only two collections have been made in Japan, both from limestone in 
subalpine coniferous forests. 

In general aspect this species is quite similar to A. giraldii. However, the 
smooth leaf cells easily separate it from other species of Anomodon. The 
endostome segments are well developed in A. acutifolius but rudimentary in A. 
giraldii. 
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Figure 369. 

A.Anomodon giraldii C. Muell. a. Dry plant, x1. b. Stoloniform stem leaves, x20. c. 
Secondary stem leaves, x20. d. Cells at apex of secondary stem leaf, x250. e. Median lamina! 
cells of secondary stem leaf, x250. f. Inner perichaetial leaf, x20. g,h. Capsules, x15. i. 
Peristome teeth, x180. (Noguchi 16236] 

B. Herpetineuron toccoae (Sul!. & Lesq.) Card. j . Dry plant, x1. k. Stoloniform stem leaves, 
x34. I. Secondary stem leaves, x34. m. Branch leaves (right, dorsal view), x34. n. Cells at apex 
of branch leaf, x250. o. Median lamina! cells of branch leaf, x250. p. Cells at base of branch 
leaf, x250. q. Inner perichaetial leaf, x15. r,s. Capsules, x10. t. Peristome teeth, x135. u. Dry 
male plant, x15. v. Inner perigonial leaf, x34. U--1, Noguchi 75820; u,v, Noguchi 480] 
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15. Herpetineuron (C. Muell.) Card. 

Herpetineuron toccoae (Sull. & Lesq.) Card. (Fig. 369, B) 

Beih. Bot. Centralbl. 19(2): 127 (1905). 

Anomodon toccoae Sull. & Lesq ., Musci Bor. Am.: 52 (1856). - Herpetineuron attenuatum 
Okam., J. Coll. Sc. Imp. Univ. Tokyo 38(4): 54, f. 24 (1916). - H. attenuatum var. flagelliferum Sak., 
Bot. Mag. Tokyo 64: 197 (1951) . -Leskeellajaponica Sak., Bot. Mag. Tokyo 50: 265, f . 4 (1936). 

Plants small to medium-sized, rigid, in loose, dark-green mats. Stems creeping, 
stoloniform, distantly foliate; branches ascending, flexuose, with few branchlets, 
densely foliate, markedly attenuate, occasionally tapering to a flagelliform apex. 
Stem leaves small, ea. 0.3 mm long, broadly ovate to deltoid, acute. Branch leaves 
± contorted-appressed when dry, erect-spreading when moist, ovate-lanceolate, 
acute, to 2.5 x o. 7 mm; margins plane, coarsely dentate on the upper third, minutely 
dentate at middle, entire below; costa stout, ceasing well below the leaf apex, 
strongly flexuose or zigzag-curved above. Median laminal cells obscure, 
rectangular, in diagonal rows, 4-6 µ,m, thin-walled, scarcely incrassate at corners; 
alar cells not clearly differentiated. Dioicous. Perichaetia on branches; inner 
perichaetial leaves lanceolate, ea. 3 mm long, the costa weak, short; paraphyses 
several. Setae 8--22 mm long, reddish-brown. Capsules erect, narrowly oblong
cylindric to cylindric, 2-3 x 0.7-1.0 mm, yellowish-brown; stomata few. Annulus 
well-developed. Operculum long-conic, 0.6-0.9 mm long, ± curved. Exostome 
teeth linear-lanceolate, ea. 0.5 mm long, split along the median line, finely papillose; 
basal membrane of endostome ± high, papillose, the segments long or 
fragmentary. Spores 14-17 µ,m, scabrous. Calyptra cucullate, 2.3-2.6 mm long, 
shortly beaked. 

Exsiccati : Musci Japonici 1: 44 (1947); 4: 181 (1950); 23: 1124 (1968); 30: 1471 (1978). 

Distribution: Japan (Honshu, Sh ikoku, Kyushu, Ryukyu) , Korea, Taiwan, Philippines, Indonesia, 
Thailand, India, Sri Lanka, N. and C. America, New Caledonia. 

This species is common in Japan and grows on tree trunks or rocks. 

THUIDIACEAE 

A taxonomical revision of the taxa of the Thuidiaceae was published by 
Watanabe (1972). 

KEY TO THE GENERA 

1. Costa short and double, rarely absent. Paraphyllia absent ............. ... ...... ............ .. 
.. .. .. ... . ...... ..... ............. ... .. ... ... ... .. ...... .. .. . .... .. . .. .. . .... .. .. ... .... .. .... .. ...... 3. Heterocladium 

1. Costa always present, long and single. Paraphyllia present or absent ... ........ ... 2 
2. Stems pinnately or irregularly branched. Paraphyllia usually absent ........... ... .. 

............ : .. ........ . .' ....... .................. ...... ............................... ...... .. ... .... 1. Claopodium 
2. Stems regularly uni- to tripinnately or irregularly branched. Paraphyllia 

usually present ............... ....... ................. .......................... ........... ....... ................ 3 
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3. Stems irregularly branched ... .. ... ..... ...... .. .................. ... ... .. .. ........ 7. Hylocomiopsis 
3. Stems regularly uni- to tripinnately branched .... .. .. ..... ......... .... .... ..... .......... .. ..... ... 4 

4. Branch leaves not different from stem leaves ..... ................ ... .... .. ... .... .. .. ........ .. 5 
4. Branch leaves different from stem leaves ... ... ...... ....... ............... .... ......... .. ........ 6 

5. Paraphyllia usually sparse, usually linear and sparingly branched ......... ... .... ...... .. . . 
. . .. ...... .. . . . . . . . . . . . . . .. .. . . . . . . . . . . . .. . ... . .. . . . . . . . . . . . . . . . . .. .... .... ... . . . . . . . . .... ... .. .. . . . . . . 2. Haplocladium 

5. Paraphyllia numerous, linear or lanceolate, freely branched .... ....... . 6. He/odium 
6. Abundant paraphyllia forming a felt on stems and branches; paraphyllia 

broad, often more than 2 cells wide and densely branched, rarely foliose. 
Papillae on laminal cell of leaves long-spinose . . . . . ... .............. 8. Bryonoguchia 

6. Paraphyllia less abundant, not forming a felt; paraphyllia mostly slender, 
usually 1 cell wide, rarely foliose or lanceolate. Papillae on laminal cells of 
leaves rounded or acute .... .. ........ .... ....... ...... .... ...... ......... ......................... .... ..... 7 

7. Paraphyllia linear or lanceolate. Capsules erect, broadly ovate to subglobose 
.... .... .......... ....... ..... ..... ........ .. .. ................ ..... ... .... .. ................. ....... .. .. ...... .. 4. Boulaya 

7. Paraphyllia usually slender, rarely lanceolate to foliose. Capsules inclined to 
horizontal, rarely suberect, elongate ..... ........................... ......... ... ... .. .. 5. Thuidium 

1. Claopodium (Lesq. & Jam.) Ren. & Card. 

Stems creeping or ascending, occasionally stoloniform, pinnately or irregularly 
branched, smooth, rarely papillose on the surface; central strand not conspicuous. 
Paraphyllia usually lacking. Stem leaves gradually long-attenuate from a triangular 
or ovate base, often with a piliferous apex, decurrent; margins erect or recurved, 
serrate or crenate; costa stout, extending to the leaf apex or ending well below, 
smooth or papillose. Branch leaves similar to the stem leaves in general outline but 
usually narrower, the marginal teeth larger. Median laminal cells oblong- to 
rhomboid-hexagonal, plane or± inflated in cross-section, ± obscure, with a single 
median or several papillae dorsally over each lumen, thin- rarely thick-walled ; 
marginal cells often smooth; apical cells often elongate and smooth; lower 
juxtacostal cells larger, smooth, with thicker walls. Dioicous or phyllodioicous. 
Inner perichaetial leaves attenuate to a long, often flexuose acumen. Setae 
elongate, smooth or scabrous. Capsules inclined to horizontal, ovate or oblong. 
Operculum long-rostrate. Peristome hypnoid. Calyptra cucullate, not hairy. 

Revisions of the species of Claopodium were published by Abramova and 
Abramov (1959) and Noguchi (1964) . 

KEY TO THE SPECIES 

1. Branches and stems papillose on the surface. Laminal cells multipapillose .... .. ... 
....... ..... ....... ... ..... ...... ... ... ....... ... ... ..... ...... .. .. .... .............. ... .... ..... .. ... 6. C. pellucinerve 

1. Branches and stems not papillose on the surface. Laminal cells unipapillose .... . 
..... ... .... ... ... ... .. ..... .... .. ....... ... ..... .... .. ..... ..... ........ .... ..... ......... ...... .... ............ ... .. ... ........ 2 
2. Leaves long-decurrent; margins recurved and undulate ..... .. 4. C. crispifofium 
2. Leaves shortly or scarcely decurrent; margins plane or revolute .... .... ......... .. . 3 

3. Leaves (especially branch leaves) revolute at the margins .. .... ... 3. C. assurgens 
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3. Leaf margins plane ........ .......................... .... .............. .. ... ........................................ 4 
4. Costa ending far below the leaf apex . ... ... .............................. 5. C. gracillimum 
4. Costa extending to the leaf apex ................................. ............. ......................... 5 

5. Median lamina! cells oblong-hexagonal or oblong; outermost marginal cells of 
leaves oblong or short-rhomboidal but the border indistinct ........ 1. C. aciculum 

5. Median laminal cells hexagonal, ovate, or subquadrate; outermost marginal cells 
of leaves subquadrate or oblong, forming a distinct border ........ ........ ... ............... . 
.. ... ....... ... ..... ... ............ ..... ... ................................ ..... . ................. 2. C. prionophyllum 

1. Claopodium aciculum (Broth.) Broth. (Fig. 370, A) 

In Engler & Prantl, Nat. Pfl. 1 (3): 1009 (1908). 

Thuidium aciculum Broth., Hedwigia 38: 245 (1899) . - Claopodium viridulum Card., Bull. Soc. 
Bot. Geneva ser. 2, 3: 282 (1911). - C. assurgens var. brevifolium Card., Bull. Soc. Bot. Geneva ser. 2, 
3: 283 (1911). - C. aciculum var. brevifolium Card., Bull. Soc. Bot. Geneva ser. 2, 4: 378 (1912). -
Haplocladium minutifolium Ther., Ann. Crypt. Exot. 3: 70, f . 2 (1930) . 

Stems creeping, pinnately branched, smooth on the surface; branches to 5 mm 
long, simple, attenuate. Stem leaves ovate, gradually tapering to an acute point, 
0.4--0.5 x 0.2 mm; margins plane, serrulate; costa extending to the leaf apex, 
pellucid, smooth. Median laminal cells oblong-hexagonal or oblong, 10-15 x 4-6 
µ.m, thin-walled, unipapillose, the papillae large; basal cells longer, mostly 
rectangular and smooth or with few papillae; cells in a single row along leaf margins 
similar to the median, but usually smooth, not distinct; cells at the basal angles 
somewhat shorter. Branch leaves smaller and narrower than the stem leaves, 
ovate-lanceolate; median laminal cells shorter than those of stem leaves, 
hexagonal, elliptic or short-rhomboidal, the papilla over each lumen larger than in 
stem leaves. Inner perichaetial leaves to 1 mm long, ecostate, the laminal cells 
linear. Setae ea. 7 mm long, smooth. Capsules inclined, oblong, ea. 0.5 x 0.4 mm. 
Operculum ea. 0.4 mm long. Perigonia gemmiform, ea. 0.6 mm long; inner 
perigonial leaves ea. 0.5 mm long; paraphyses few. 

Exsiccati: Musci Japonici 24: 1158 (1971); 28: 1360 (19TT); 31: 1513 (1980). 

Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu), Korea, Taiwan, eastern China, Laos. 

This species grows on clayey soil or on stones in forests. 
The sporophytes are known only in the original collection. 

2. Claopodium prionophyllum (C. Muell.) Broth. (Fig. 370, B) 

In Engler & Prantl, Nat. Pfl. 1 (3): 1009 (1908). 

Hypnum prionophyllum C. Muell., Syn. 2: 481 (1851) . -H. nervosum Harv. in Hook., Icon. Pl. Rar. 
1: 24, f, 3 (1836), horn. illeg. -Claopodium nervosum Reisch ., Musci FI . Buitenzorg 4: 1504 (1923) . -
C. prionophyllum var. septentrionale Card., Bull. Soc. Bot. Geneva ser. 2, 3: 283 (1911 ). - C. 
subaciculum Broth., Oefv. Flnsk. Vet. Soc. Foerh . 62A(9): 34 (1921) . - C. microphyllum var. 
septentrionale Card. in Nog. & Hatt. , Musci Jap. Exs. 9: 412 (1955), nom. inval. 

Plants dark-green. Stems long-creeping, irregularly or subpinnately branched; 
smooth on the surface; branches short and simple or long and dendroid. Stem 
leaves erect-spreading when dry, abruptly narrowed to a linear, often semitortuous 
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Figure 370. 

A. Claopodium aciculum (Broth.) Broth. a. Stem leaves, x95. b. Cells at apex of stem leaf, 

x250. c. Median laminal cells of stem leaf, x385. d. Branch leaves, x95. e,f Median laminal 

cells of branch leaves, x385. g. Capsule , x15. h. Perigonium, x34. i. Inner perigonial leaf, x48. 

[a-g, syntype of Thuidium acicu/a Broth.) 

B. C. prionophyllum (C. Muell.) Broth. j. Plant, x1. k. Stem leaves, x48. /. Cells at apex of 
stem leaf, x245. m. Median laminal cells of stem leaf, x385. n. Branch leaves, x48. o. Inner 

perichaetial leaf, x34. p. Capsule , x16. q. Peristome teeth, x138. [Mayebara 4630) 
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acumen from a broadly cordate-ovate base, to 1.5 x 0.6 mm, concave, scarcely 
decurrent; margins serrate throughout, plane; costa extending to the leaf acumen, 
yellowish, pellucid, smooth. Median laminal cells hexagonal, ovate or subquadrate, 
obscure, unipapillose, the papillae small and acute; cells in a single row along 
margin somewhat larger than the inner cells, pellucid, subquadrate or oblong, 
smooth, forming a distinct border; apical cells linear-rhomboidal, smooth, thick
walled. Branch leaves smaller than the stem leaves, lanceolate. Phyllodioicous. 
Inner perichaetial leaves long-piliferous from an ovate base, ea. 1 mm long. Setae 
15-18 mm long, ea. 0.12 mm thick, smooth, occasionally ± scabrous above. 
Capsules inclined, oblong, 0.8-1 .2 x 0.4-0.6 mm. Operculum 0.8-1.2 mm long. 
Exostome teeth ea. 0.35 mm long; endostome as long as exostome, cilia 2. Spores 
9-12 µ.m, scabrous. 

Exsiccati : Musci Japonici 9: 412 (1955) , as C. microphyllum var. septentrionale. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, China, Taiwan, Philippines, 
Himalaya, Burma, India, Sri Lanka, Indonesia, Fiji , Hawaii. 

In Japan the plants usually grow in limestone areas. The sporophytes are very 
rare. 

3. Claopodium assurgens (Sull. & Lesq.) Card. (Fig. 371) 

Bull. Soc. Bot. Geneve ser. 2, 3: 283 (1911). 

Hypnum assurgens Sull. & Lesq., Proc. Am. Ac. Arts. Sc. 4: 279 (1859). - Claopodium 
asperrimum Card., Bull. Soc. Bot. Geneve ser. 2, 3: 283 (1911). 

Stems long-creeping, irregularly or pinnately branched, sparsely leaved, 
smooth on the surface; branches simple or dendroid, attenuate. Stem leaves 
narrowed to a linear acumen from a broadly cordate base, 1.5-1.8 x 0.6--0. 7 mm, 
keeled above, plicate below; margins serrate, revolute in the upper half, plane 
below; costa long excurrent, smooth, pellucid. Median laminal cells subquadrate or 
rectangular, 6-12 x 5-6 µ.m, unipapillose; marginal cells smooth. Branch leaves 
ovate lanceolate, gradually attenuate, not plicate; margins revolute almost 
throughout the entire length; laminal cells rounded, smaller than those of stem 
leaves. Phyllodioicous. Inner perichaetial leaves long-subulate, to 1.5 mm long, 
dentate at the shoulder; costa absent or indistinct. Setae 8-1 0 mm long, blackish
brown, scabrous throughout. Capsules inclined, oblong-cylindric. Operculum ea. 
1 mm long. Exostome teeth ea. 0.5 mm long. Spores 12-17 µ.m, finely papillose. 
Calyptra 2.0-2.5 mm long. Male plants small, ea. 0.5 mm long. 

Exsiccati : Musci Japonici 5: 209 (1951); 21 : 1009 (1966); 30: 1456 (1978) . 

Distribution: Japan (Honshu, Shikoku, Kyushu , Ryukyu , Bonin Isis.), Taiwan, China, India. 

This species usually grows on branches or trunks of trees, or occasionally on 
rocks. 

4. Claopodium crispifolium (Hook.) Ren. & Card. (Fig. 372, A) 

Rev. Bryol. 20: 16 (1803) . 
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Figure 371. 

Claopodium assurgens (Sull. & Lesq .) Card. a. Plant, x10. b. Cross-section of stem, x250. 
c. Stem leaves, x34. d. Cells at apex of stem leaf, x250. e. Branch leaves, x34. f. Median 
laminal cells of branch leaf, x385. g Inner perichaetial leaf, x34. h. Capsule, x10. i. Peristome 
teeth, x135. j. Dwarf male plant, x48. [a-i, Noguchi 8TT1] 
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Hypnum crispifolium Hook., Musci Exot. : 1, t. 31 (1818) . 

Plants dark-green. Stems creeping, smooth on the surface, pinnately 
branched; branches simple, patent when dry. Stem leaves crisped when dry, 
slenderly acuminate or subpiliferous from a broadly cordate-base, to 1.5 x 0. 7 mm, 
distinctly long-decurrent, keeled above; margins serrate throughout, plane to 
broadly recurved above, undulate below; costa ceasing below the leaf acumen, 
smooth, pellucid, yellowish. Median laminal cells obscure, hexagonal or 
subquadrate, 8.0--8.5 µ,m, thin-walled, unipapillose, the papillae large; 2 rows of 
marginal cells larger, oblong to rhomboidal, pellucid, smooth, the walls ± thicker; 
cells of the acumen linear, thick-walled, smooth. Branch leaves smaller than the 
stem leaves, flexuose. Dioicous. Inner perichaetial leaves long-piliferous from an 
oblong base, to 2.8 mm long. Setae 10-17 mm long, ea. 0.2 mm thick, scabrous 
throughout. Capsules inclined to almost horizontal, oblong, ± curved, asymmetric, 
1.5-2.0 x 0.8-1 .0 mm. Operculum 1.2-1 .7 mm long. Exostome teeth ea. 0.7 mm 
long; endostome as long as exostome, the segments largely perforate or divided, 
cilia usually 3, long. Spores 10-13 µ,m. Male plants slender; perigonia on stem, 
rounded, to 0.7 mm long; inner perigonial leaves broadly ovate to suborbicular, ea. 
0.5 mm long, cymbiform, membranaceous; paraphyses several. 

Exsiccati : Musci Japonici 20: 965 (1964) . 

Distribution: Japan (Hokkaido, Honshu), Amur, Alaska, western N. America. 

This species grows on logs, on the base of trees, or on rocks covered with 
humus. 

A few collections have been made from only two localities in Japan, and they 
are sterile. The description and illustrations of the sporophytes were based on a 
specimen from Washington State in N. America. 

5. Claopodium gracillimum (Card. & Ther.) Nag. (Fig. 372, B) 

J. Hattori Bot. Lab. 27: 33, f. 22 (1964). 

Diaphanodon gracillimus Card. & Ther., Bull. Ac. lnt. Geogr. Bot. 18(219): 2 (1908). 

Plants small, yellowish-green, forming dense mats. Stems creeping, sparsely 
leaved, smooth on the surface, sparingly leaved, sparingly branched; branches 
simple or with a few branchlets. Stem leaves gradually narrowed to a long
acuminate point from a triangular or ovate base, ea. 0.30 x 0.13 mm; margins plane, 
serrulate; costa stout, ending far below the leaf apex, smooth. Median laminal cells 
oblong-hexagonal to hexagonal, 12- 16 x 4-6 µ,m, unipapillose, marginal cells in a 
single row similar to the median in shape and size but smooth. Branch leaves 
lanceolate, acute, ea. 0.35 x 0.10 mm, coarsely serrate on the margins; median 
laminal cells quadrate-hexagonal, 10-13 x 4-5 µ.m, unipapillose, the papillae larger 
than those of stem leaves. 

Distribution: Japan (Honshu, Kyushu, Ryukyu), Taiwan. 

This species grows on limestone. The sporophytes are unknown. 
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Figure 372. 

A. Claopodium crispifolium (Hook.) Ren. & Card. a. Stem leaves, x34. b. Cells at apex of 
stem leaf, x250. c. Median laminal cells of stem leaf, x250. d. Cells at base of stem leaf, x250. 
e. Branch leaves, x34. f. Inner perichaetial leaf, x15. g. Capsule, x10. h. Peristome teeth, x95. i. 
Calyptra, x10. [Musci Japonici 965] 

B. C. gracillimum (Card. & Ther.) Nog. j. Stem leaves, x95. k. Cells at apex of stem leaf, 
x385. /. Median laminal cells of stem leaf, x385. m. Branch leaf, x95. n. Cells at apex of branch 
leaf, x385. o. Median laminal cells of branch leaf, x385. [Noguchi 68192] 
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6. Claopodium pellucinerve (Mitt.) Best (Fig. 373, A) 

Bryologist 3: 19 (1900) . 

Leskea pellucineNis Mitt., J. Linn. Soc. Bot. suppl. 1: 130 (1859). -Anomodon subpilif'Br Lindb. 
& Arn ., K. Svensk. Vet. Ak. Handl. 23(10): 111 (1890). - Claopodium subpilif'Brum (Undb. & Arn.) 
Broth. in Engler & Prantl, Nat. Pfl. 1 (3): 1009 (1908). - Thuidium papillicau/e Broth., Hedwigia 38: 245 
(1899). - C. papillicaule (Broth.) Broth. in Engler & Prantl, Nat. Pfl. 1 (3): 1009 (1908). - T. 
pugionifolium Broth. & Par., Rev. Bryol. 31: 59 (1904) . - C. pugionifolium (Broth . & Par.) Broth. in 
Engler & Prantl, Nat. Pfl. 1 (3): 1009 (1908). 

Plants small, yellowish-green. Stems creeping, indistinctly papillose on the 
surface, irregularly branched; branches usually simple, densely papillose on the 
surface. Stem leaves ovate-lanceolate with a flexuose acumen, 0.8--1.2 x 0.4-0.6 
mm, decurrent; margins crenate throughout by ± inflated cells; costa ending far 
below the leaf apex, or occasionally extending to near the leaf apex, yellowish, ± 
pellucid, sparsely papillose throughout its entire length dorsally and in the upper 
half ventrally. Median laminal cells obscure, hexagonal or subquadrate, 12-17 x 
6.~.5 µ.m, mutipapillose over each lumen, the papillae small; marginal cells similar 
to the median; the cells of the piliferous acumen sublinear, pellucid, smooth. 
Branch leaves much narrower than the stem leaves, ventral surface of costa 
smooth; laminal cells smaller than those of the stem leaves. Phyllodioicous. Inner 
perichaetial leaves lanceolate, long-acuminate, to 1.8 mm long, ecostate, the 
lamina! cells linear. Setae 12-15 mm long, ea. 0.13 mm thick, ± flexuose, smooth. 
Capsules inclined to horizontal, oblong, 0.6--1 .5 x 0.35--0. 7 mm. Operculum 0.6--0.8 
mm long. Exostome teeth to 0.45 mm long. Spores 10-13 µ.m, slightly scabrous. 
Calyptra 1.8--2.0 mm long. Perigonia ea. 0. 7 mm long. 

Exsiccati : Musci Japonici 31 : 1514 (1980). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, China, Siberia, Himalaya, India, 
Pakistan, Kashmir, Alaska, Mexico. 

This species prefers calcareous substrata. 
This species is very distinct from other members of Claopodium in its 

multipapillose laminal cells and papillose stems. 

2. Haplocladium (C. Muell.) C. Muell. 

Stems long-creeping, regularly or sparingly pinnately branched; branches 
short, usually simple. Paraphyllia on stem abundant or sparse, polymorphous, 
usually linear and sparingly branched. Stem leaves abruptly tapering to an 
attenuate or subulate acumen, often biplicate; margins crenulate, serrulate or 
almost entire, plane or recurved; costa stout, percurrent, excurrent or ending below 
the leaf apex, usually smooth on dorsal surface. Median laminal cells rectangular to 
linear-rhomboidal, pellucid, rather thin-walled, dorsally unipapillose over lumen, 
papillose at cell ends; upper cells elongate, smooth; lower cells ± larger, usually 
papillose; alar cells scarcely differentiated. Branch leaves similar to the stem leaves 
but with a shorter acumen, serrate margins, and more strongly papillose or 
mammillose areolation. Autoicous. Perichaetia on stem; inner perichaetial leaves 



Figure 373. 

A. Claopodium pellucinerve (Mitt.) Best. a,b. Dry plants, x1 (b, x15) . c. Stem leaves, x48. d. 
Branch leaves, x48. e. Cells at apex of stem leaf, x250. f Median laminal cells of stem leaf, 
x315. g. Inner perichaetial leaf, x20. h. Capsule, x15. i. Peristome teeth, x135. j. Dwarf male 
plant, x34. [a,b,g,i, Noguchi 33054; c-f, isotype of Leskea pellucinervis Mitt.; h,j, Noguchi 
13861] 

B. Haploc/adium perparaphyllum Watanabe. k. Stem leaves, x48. I. Cells at apex of stem 
leaf, x250. m. Median lamina! cells of stem leaf, x385. n. Branch leaves, x48. o. Cells at apex 
of branch leaf (dorsal view) , x250. p. Paraphyllia, x250. q. Inner perichaetial leaf, x15. r,s. 
Capsules, x10. t. Peristome teeth , x135. u. Inner perigonial leaf, x48. [Noguchi 30673] 
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lanceolate, subulate, ± plicate. Setae elongate, smooth. Capsules inclined or 
horizontal, oblong-cytindric or cylindric, curved; stomata few. Annulus present. 
Operculum conic. Peristome hypnoid. Calyptra cucullate, long-beaked, not hairy. 

The members of Haplocladium were fully revised by Theriot (1929) and 
Reimers (1937). 

KEY TO THE SPECIES 

1. Paraphyllia abundant on stems and branches ... ........ ... ...... ......... ... .. ................... 2 
1. Paraphyllia sparse on stems ................................... ... ........................ ... .... ...... ....... 3 

2. Lamina! cells usually prorate, occasionally with a small papilla over lumen ..... . 
. . .. ....... .. ... ... .. ... ........ .......... ..... .... .... .......... .. .. . ... ... ................. .. . ... ... 4. H. strictulum 

2. Laminal cells with a single large papilla over lumen ..... ... 3. H. perparaphyllum 
3. Lamina! cells of branch leaves prorate ........ .............................. 2 H. angustifolium 
3. Laminal cells of branch leaves with papilla or mammilla over lumen ........... ...... . 4 

4. Stem leaves broadly lanceolate, costa ending below the leaf apex ...... ...... ...... . 
..... .... .... ......... .. .. ... .. ...... .. . .. ... . . .. ... . .. . . . ... ......... .. .. ..... .. .. ...... ............ .... 5. H. disco/or 

4. Stem leaves broadly cordate-ovate, costa percurrent or excurrent in a long 
arista ......... ..... .. . . . . ........ ... ... ......... .... ... ... . .. . . . . ..................... .. .. 1. H. microphyllum 

1. Haplocladium microphyllum (Hedw.) Broth. (Fig. 374) 

In Engler & Prantl, Nat. Pfl. 1 (3) : 1007 (1907). 

Hypnum microphyllum Hedw., Spee. Muse.: 269 (1801). - Claopodium fulvellum Herz., Hedwigia 
65: 163 (1925) . - Haplocladium microphyllum var. latifolium (Lac.) Ther., Ann . Crypt. Exot. 3: TT-78, 
pl. 9 (1930). - Pseudoleskea craterico/a Sak., Bot. Mag. Tokyo 48: 388 (1934) . - Haploc/adium 
microphyllum subsp. capillatum (Mitt.) Reim., Hedwigia 76: 230 (1937). 

Plants medium-sized, yellowish-green above, brownish below. Paraphyllia 
sparse on stems, linear or lanceolate. Stem leaves broadly cordate-ovate, abruptly 
attenuate to an elongate, often subulate acumen, to 1.5 x 0.4 mm, deeply biplicate; 
margins almost entire, often recurved; costa percurrent or excurrent in a long arista. 
Median lamina! cells rectangular or hexagonal, variable in size, usually 10-15 x 4--6 
µ.m, thin-walled, unipapillose over lumen, the papillae occasionally lacking, at times 
papillose at the upper ends; marginal cells similar to the median; cells at the basal 
angles of leaves shorter, rectangular or subquadrate, slightly different from the inner 
cells. Branch leaves lanceolate, concave, scarcely plicate; margins serrate. Inner 
perichaetial leaves to 2.8 mm long. Setae 25--35 mm long, reddish brown. 
Capsules horizontal, cylindric, variable in size, 1.8-3.0 x 0.9-1.2 mm, strongly 
constricted below the mouth. Operculum 0.5-0. 7 mm, obtuse. Exostome teeth 
linear-lanceolate, to 1.3 mm long; cilia of endostome usually 3, as long as the 
segments. Spores 10-13 µ.m, ± scabrous. Calyptra 2.3--3.2 mm long. Perigonia 
on stem; inner perigonial leaves ovate, with a long acumen, ea. 0.45 mm long. 

Exsiccati : Musci Japonici 6: 269, 270 (1953), as H. microphyllum var. Jatifolium; 12: 585 (1957); 
13: 623 (1958); 14: 695 (1959), as H. microphyllum var. Jatifolium; 24: 1170 (1971); 26: 1271 (1976), as 
H. microphyllum subsp. capillatum; 30: 1469 (1978) . 
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Figure 374. 

Hap/ocladium microphy/lum (Hedw.) Broth. a. Plant, x1 . b. Stem leaves, x48. c. Cells at 
base of stem leaf, x250. d. Branch leaves, x48. e. Cells at apex of branch leaf, x250. f. Cells at 
base of branch leaf, x250. g. Paraphyllia, x250. h. Inner perichaetial leaf, x15. ~}. Capsules, x7. 
k. Dry capsule, x7. /. Peristome teeth, x135. m. Inner perigonial leaf, x63. 
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Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu), Korea, Taiwan, China, 
Himalaya, India, Siberia, Europe. 

This species grows on soil or rocks in the lowlands. 

2. Haplocladium angustifolium (Hampe & C. Muell.) Broth. (Fig. 375) 

In Engler & Prantl, Nat. Pfl. 1 (3): 1008 (1907). 

Hypnum angustifolium Hampe & C. Muell., Bot. Zeit. 13: 88 (1855). - Leskea subu/acea Mitt., J. 
Linn. Soc. Bot. suppl. 1: 131 (1959) . - Thuidium subulaceum (Mitt.) Jaeg., Ber. S. Gall . Naturw. Ges. 
1876-77: 257 (1878). - Haplocladium subulaceum (Mitt.) Broth. in Engler & Prantl, Nat. Pfl. 1 (3): 1008 
(1907). - Amblystegium papillosum Broth. & Par., Bull. Soc. Bot. Geneve ser. 2, 2: 89 (1902). -
Thuidium amblystegioides Broth. & Par., Rev. Bryol. 31: 57 (1904). - Haplocladium amblystegioides 
(Broth . & Par.) Broth. in Engler & Prantl , Nat. Pfl. 1 (3): 1008 (1907). - Pseudoleskea 
schwetschkeoides Card ., Bull. Soc. Bot. Geneve ser. 2, 3: 284 (1911), syn. nov. - Haplocladium 
schwetschkeoides (Card.) Broth . in Engler & Prantl, Nat. Pfl. ed . 2, 11: 320 (1925). - Haplocladium 
subulatum Card., Bull. Soc. Bot. Geneva ser. 2, 3: 282 (1911). - Haplocladium subulaceum var. 
subulatum (Card.) Ther., Ann . Crypt. Exot. 3: 91 , pl. 14 (1930). - Haplocladium subulaceum var. 
amblystegioides (Broth. & Par.) Ther., Ann. Crypt. Exot. 3: 93, pi 15 (1930). - Leskea doii Sak., Bot. 
Mag . Tokyo 48: 390 (1934), syn. nov. -Haplocladium schwetschkeoides var. /ongisetum Nog. in Nog. 
& Hatt., Musci Jap. Exs. 3: 135 (1949), nom. nud. 

Plants medium-sized, yellowish- to brownish-green. Paraphyllia sparse on 
stems, mostly linear. Stem leaves broadly ovate, ovate or oblong-ovate, abruptly or 
gradually narrowed to a subulate point, usually 0.8-1.2 x 0.3--0.4 mm, concave, not 
or slightly biplicate; margins plane, usually serrate throughout; costa percurrent or 
long-excurrent. Median laminal cells pellucid, rectangular, elongate-hexagonal or 
rhomboidal, 9-15 x 4.0-4.5 µm, distinctly prorate, the walls rather thick; marginal 
cells shorter; upper cells linear-rhomboidal, thick-walled; cells of the basal angles 
often clearly delimited from the inner region. Branch leaves almost similar to the 
stem leaves in shape, but with large marginal teeth; median lamina! cells elongate. 
Inner perichaetial leaves ea. 2.5 mm long. Setae 20-30 mm long, reddish. 
Capsules inclined to horizontal, cylindric, 2.5-3.0 x 0.7-0.9 mm. Operculum obtuse, 
0.6-0.7 mm long. Exostome teeth ea. 0.5 mm long; cilia of endostome 2-3. Spores 
9-11 µm, almost smooth. Calyptra 3-4 mm long. 

Exsiccati : Musci Japonici 3: 135 (1949), as H. schwetschkeoides var. longisetum; 3: 136 (1949), 
as H. subulaceum; 11: 525 (1956), as H. subulaceum var. amblystegioides; 12: 586 (1957), as H. 
subulaceum var. subulatum; 14: 696 (1959) , as H. subulaceum var. subulatum; 16: 751 (1960), as 
Amblystegium papillosum; 20: 977 (1964) , as H. schwetschkeoides; 26: 1272 (1976), as H. 
schwetschkeoides; 27: 1322 (1976) , as H. schwetschkeoides; 28: 1370 (1977), as H. 
schwetschkeoides; 29: 1421 (1977), as H. schwetschkeoides; 30: 1470 (1978), as H. 
schwetschkeoides. 

Distribution: Japan (Hokkaido, Honshu , Shikoku, Kyushu, Ryukyu), Korea, Taiwan, China, 
Vietnam, Burma, Himalaya, India, Pakistan, Siberia, Europe, Africa. 

This species is found in various habitats, including soil, rocks and among 
grasses in cities. 

The gametophytes and sporophytes of H. schwetschkeoides (Card.) Broth. are 
small and slender. The capsules are inclined to horizontal (inclined in the isotype 
specimen) in contrast to the description by Watanabe (1972) who noted the merit of 
erect capsules as a distinguishing character. When it grows on the branches of 
trees, H. schwetschkeoides becomes smaller both in gametophyte and 
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Figure 375. 

Haplocladium angustifolium (Hampe & C. Muell.) Broth. a. Plant, x1 . b. Stem leaves, x48. 
c. Branch leaves, x48. d. Cells at base of branch leaf (dorsal view), x250. e. Paraphyllia, x250. 
f. Inner perichaetial leaf, x15. g,h. Capsules, x10. i. Stem leaves, x48. j. Cells at apex of stem 
leaf, x250. k. Cells at base of stem leaf (dorsal view), x250. /. Branch leaves, x48. m. 
Paraphyllia, x250. n. Inner perichaetial leaf, x40. o,p. Capsules, x15. q. Inner perigonial leaf, 
x48. · [i-q,~ isotype of Pseudoleskea schwetschkeoides Card.] 
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sporophytes. Watanabe (1972) distinguished H. schwetschkeoides from H. 
angustifolium by its narrowly rectangular or vermicular cells, and erect capsules. 
As the cell shape of H. angustifolium varies greatly, cell shape in H. 
schwetschkeoides is within the range of variation found in H. angustifolium. H. 
schwetschkeoides is very closely allied to H. angustifolium and perhaps doubtfully 
distinct from it. 

3. Haplocladium perparaphyllum Watanabe (Fig. 373, B) 

J. Hattori bot. Lab. 36: 201, pl. 22 (1972). 

Plants small. Stems prostrate. Paraphyllia abundant on stems and branches, 
linear to lanceolate. Stem leaves lanceolate, to 1.00 x 0.45 mm, usually biplicate; 
margins revolute, crenulate; costa extending to near the leaf apex. Median laminal 
cells subquadrate or rounded-hexagonal, 8-10 µm, rather thick-walled, dorsally 
unipapillose over lumen, the papillae large and high; papillae sparse on the ventral 
surface; juxtacostal cells ± elongate, smooth. Branch leaves broadly lanceolate, 
acute, ea. 0.7 x 0.3 mm, concave. Inner perichaetial leaves to 2.3 mm long. Setae 
20-25 mm long, reddish. Capsules inclined to horizontal, cylindric, 2.5-3.0 mm 
long. Operculum 0.~.7 mm long. Exostome teeth ea. 0.6 mm long; cilia of 
endostome 2-3. Spores 9-13 µm, ± scabrous. Calyptra ea. 3 mm long. Inner 
perigonial leaves broadly ovate, ea. 0.6 mm long. 

Exsiccati: Musci Japonici 29: 1420 (1977) . 

Distribution: Japan (Honshu, Shikoku), Korea. 

This species is not common in Japan. The plants grows at the base of trees 
and on humus or soil in Quercus forests. 

4. Haplocladium strictulum (Card.) Reim. (Fig. 376, A) 

Hedwigia 76: 199 (1963) . 

Thuidium strictulum Card ., Beih . Bot. Centralbl. 17: 29, f. 18 (1904) . - T. fauriei Broth. & Par., 
Bull. Herb. Boiss. ser. 2, 2: 928 (1902), horn. illeg. - Haplocladium fauriei (Broth. & Par.) Watanabe, J. 
Jap. Bot. 38: 223 (1963). - T. tsunodae Broth ., ex lhs., Cat. Moss. Japan: 199 (1929). - Thuidiopsis 
tsunodae (lhs.) Broth. in Reim ., Hedwigia 76: 200, 284 (1937) . - H. tsunodae (lhs.) Reim., Hedwigia 
76: 284, f. 40 (1937). 

Plants medium-sized. Stems prostrate, pinnately branched; branches 3-4 mm 
long. Paraphyllia abundant on stems and branches, linear or lanceolate, shortly 
branched. Stem leaves ovate-lanceolate, long-acuminate, to 1.0 x 0.4 mm, 
biplicate; margins plane or slightly recurved, serrulate; costa extending to near the 
leaf apex. Median laminal cells oblong or oblong-hexagonal, 8-13 µm, rather thin
walled, dorsally prorate, occasionally papillose or mammillose over lumen; upper 
cells with ± thicker walls; alar cells quadrate or hexagonal, thin-walled; juxtacostal 
cells elongate, smooth. Branch leaves ovate, acute, to 0.50 x 0.25 mm, serrate on 
the margins; laminal cells obscure, subquadrate, thin-walled, papillose on both 
surfaces; costa stout, papillose on the dorsal surface because of projecting cell 
ends, ending in a large papillose cell. Inner perichaetial leaves ea. 2.5 mm long. 
Setae 25-30 mm long. Capsules inclined, oblong-cylindric, ± curved, 2.0-2.5 x 



THUIDIACEAE 857 

d 

~j 

g 

Figure 376. 

A. Haplocladium strictulum (Card.) Reim. a. Plant, x1. b. Stem leaves, x48. c. Median 
lamina! cells of stem leaf, x385. d. Branch leaves, x48. e. Cells at apex of branch leaf, x250. f. 
Paraphyllia, x250. g. Inner perichaetial leaf, x15. h,i. Capsules, x10. j. Perigonium, x20. k. 
Inner perigonial leaf, x34. [Noguchi 35286] 

B. H. disco/or (Par. & Broth.) Broth. I. Stem leaves, x34. m. Cells at apex of stem leaf, 
x250. n. Median lamina! cells of stem leaf, x385. o. Branch leaves, x34. p. Median lamina! cells 
of branch leaf, x385. q. Paraphyllia, x250. r. Inner perichaetial leaf, x15. s. Perigonium, x34. 
[lsotype of Thuidium miser Par. & Broth.] 
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0.8--0.9 mm. Operculum ea. 0.5 mm long, obtuse. Exostome teeth ea. 0.55 mm 
long. Spores 8-10 µm, almost smooth. Inner perigonial leaves ovate, ea. 0.5 mm 
long. 

Distribution: Japan (Honshu, Shikoku, Kyushu), Korea, China. 

This species usually grows on wet rocks covered with sandy soil, occasionally 
at the base of trees, or on humus and soil. 

5. Haplocladium disco/or (Par. & Broth.) Broth. (Fig. 376, B) 

In Engler & Prantl, Nat. Pfl. 1 (3): 1007 (1907). 

Thuidium disco/or Par. & Broth., Rev. Bryol. 31: 58 (1904). - T. miser Par. & Broth., Rev. Bryol. 
31 : 59 (1904). 

Plants small. Stems sparingly pinnately branched. Paraphyllia sparse on 
stems, linear or lanceolate. Stem leaves broadly lanceolate, acuminate, to 1.50 x 
0.45 mm, concave; margins plane or recurved, almost entire; costa ending below 
the leaf apex. Median lamina! cells oblong or oblong-hexagonal, 8-13 x 6--8 µm, 
smooth, the walls rather thin, punctate at the corners; upper cells oblong-hexagonal 
to rhomboidal; cells at the basal angles subquadrate. Branch leaves oblong-ovate, 
acute; margins serrate; median lamina! cells hexagonal to quadrate, with a large, 
single papilla over lumen. Inner perichaetial leaves to 2.3 mm long. Setae ea. 10 
mm long. Perigonia on stems and branches, ea. 0.5 mm long. 

Distribution: Japan (Hokkaido, Honshu, Kyushu), Korea, China. 

This species grows on humus. 

3. Heterocladium B. S. G. 

Heterocladium capillaceum Broth. ex lhs. (Fig. 377) 

Cat. Moss. Japan: 185 (1929). 

H. gracillimum Nog., J. Jap. Bot. 13: 87, f. 1 (1937) . 

Plants small, slender, forming dark-green mats. Stems creeping, to 40 mm 
long, sparsely leaved, irregularly or distantly branched, without a central strand; 
branches erect-spreading, ea. 10 mm long, often stoloniform at the apex, with 
dense branchlets. Paraphyllia absent. Stem leaves appressed when dry, erect
spreading when moist, broadly lanceolate, small, ± secund; margins erect, 
irregularly crenulate; costa short and double, rarely absent. Branch leaves broadly 
lanceolate, acute, 0.3---0.5 x 0.12--0.15 mm. Median lamina! cells hexagonal, 
rectangular or irregular, thick-walled, 9-12 x 4.5-6.0 µm, upper cells shorter, 5-7 x 
4.5-6.0 µm; basal cells rectangular or elongate-hexagonal, 7.5-10.0 x 4.5-6.0 µm; 
alar cells scarcely differentiated. 

Distribution: Endemic to Japan (Honshu, Shikoku, Kyushu) . 

This species grows on soil and boulders. The sporophytes are unknown. 
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Figure 377. 

A. Heteroc/adium capillaceum Broth. ex lhs. a. Plant, x15. b. Stem leaf, x115. c. Branch 
leaf, x115. d. Cells at apex of branch leaf, x225. e. Median lamina! cells of branch leaf, x225. 
(Holotype of H. gracillimum Nog.] 

B. Boulaya mittenii (Broth .) Card. f Dry plant, x1 . g. Plant, x10. h. Stem leaves, x34. i. 
Median lamina! cells of stem leaf, x385. j . Branch leaves, x34. k. Median lamina! cells of 
branch leaf, x385. l. Paraphyllia on stem, x180. m. Inner perichaetial leaf, x15. n. Capsule, x10. 
o. Peristome teeth , x135. (f, Noguchi 12282; g---0, Noguchi s.n .] 
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4. Boulaya Card. 

Boulaya mittenii (Broth.) Card. (Fig. 377, B) 

Rev. Bryol. 39: 2 (1912). 

Thuidium mittenii Broth., Hedwigia 38: 246 (1899). - Bou/aya /atifolia Okam., J. Coll. Sc. Imp. 
Univ. Tokyo 36(7): 26, t. 19 (1915). -Boulaya mitteniivar. attenuata Nog., J. Jap. Bot. 13: 412 (1937). 

Plants large, brownish-green. Stems creeping, strongly flexuose when dry, 
pinnately branched; branches mostly simple, equal in length, mostly obtuse. 
Paraphyllia abundant on stems, linear or lanceolate, sparsely branched. Stem 
leaves appressed when dry, erect-spreading when moist, abruptly tapering to a 
narrow point from a broadly ovate, cordate base, to 1.5 x 1.0 mm, concave and 
deeply biplicate; margins broadly recurved, ± crenulate; costa stout, ending far 
below the leaf apex, brownish. Median laminal cells ovate to oblong, 6.0-8.5 µm, 
thick-walled, usually unipapillose on each surface, ± coilenchymatous, punctate at 
the corners; lower cells elongate, smooth. Branch leaves appressed and imbricate 
when dry, erect-spreading when moist, ovate-oblong, acute, to 1.2 x 0.5 mm, 
concave; median laminal cells rounded-hexagonal, 4.5-6.0 µm, unipapillose, thick
wailed. Dioicous. Perichaetia on stems; inner perichaetial leaves linear-lanceolate, 
subulate, ea. 3.5 mm long, ecostate, margins entire. Setae 20-25 mm long, 
0.25-0.30 mm thick, smooth. Capsules erect, subglobose or broadly ovate, 2.2-2.5 
x 1.3--1.5 mm, brown; stomata few. Operculum conic or short-rostrate, 0.8-0.9 mm 
long. Exostome teeth linear-lanceolate, ea. 0.5 mm long, minutely papillose, cross 
bars and lamellae high; endostome segments and cilia absent. Spores 35-40 µm, 
scabrous. Calyptra cucullate, short-beaked, ea. 2 mm long, not hairy. 

Exsiccati : Musci Japonici 2: 86·(1948); 5: 204 (1951) ; 23: 1106 (1968). 

Distribution: Japan (Hokkaido , Honshu, Shikoku, Kyushu) , Korea, Saghalien, Kuriles. 

This species is common on trees and rocks in the Betula or Fagus zones in 
montane or subalpine regions of Japan. The sporophytes are rare. 

5. Thuidium B. S. G. 

Stems creeping, often arching, uni- to tripinnately branched, stems with or 
without a small central strand. Paraphyllia abundant, usually slender, rarely 
lanceolate to foliose, simple or branched. Stem leaves abruptly or gradually 
tapering to an elongate acumen from a deltoid, broadly cordate-ovate or ovate 
base, acuminate, often piliferous at the tip; costa single, stout, ending well below 
the leaf apex or percurrent, often rough by projection of cell end. Median laminal 
cells rounded-quadrate, rhomboidal, mostly dorsally papillose over the lumen; 
marginal cells ± shorter; upper cells usually elongate, smooth; alar cells not 
differentiated. Branch leaves usually incurved when dry, often different from the 
stem leaves, usually ovate with a short acumen. Leaves of secondary branches 
smaller. Dioicous or autoicous. Perichaetia on stems; inner perichaetial leaves 
large and well-differentiated, plicate. Setae elongate, scabrous or smooth. 
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Capsules inclined to horizontal, rarely suberect, cylindric or ovate. Annulus of 2-3 
rows of cells. Operculum long-conic or rostrate. Peristome hypnoid. Spores small, 
almost smooth. Calyptra cucullate, not hairy. Perigonia on stems; inner perigonial 
leaves broadly ovate. 

The genera Abietinella and Rauiella are often separated from Thuidium (s. str.). 
However, I consider it preferable to unit these two genera with Thuidium (s. lat.). 

KEY TO THE SPECIES 

1. Branching unipinnate ........ ..... .................................. ..... ........... .. ........ .... .. .............. 2 
1. Branching bipinnate to tripinnate ....... .... ....... .......... ... ... ........ ........... ..... .... .... ..... ... 3 

2. Lamina! cells multipapillose .... .......... .. ... .... .... .. . . . . ... .... ..... ... . .... . 15. T. fujisanum 
2. Laminal cells with a large papilla over lumen .. ...... ..... .... .... ..... 16. T. abietinum 
2. Laminal cells with a small papilla at the upper end .... ... .. ... 17. T. historicosum 

3. Plants minute; stems usually shorter than 4 cm. Paraphyllia on stem straight 1-8 
cells long, simple or bifurcate at the tip .. .. .. ........ .... .... .... ........ .. .. ......... .... ............ . 4 

3. Plants small to large; stems usually longer than 4 cm. Paraphyllia on stem 
curved or vermicular, elongate, usually more than 1 O cells long, branched ... .. .. .. . 

······ ···· ··· ···· ········ ··· ···· ·· ··· ·· ··········· ···· ·· ····· ·········· ···· ···· ·· ···· ····· ····· ···· ······ ······· ·········· ······· 8 
4. Stems and branches densely papillose ...... ... .... .. .... ...... ....... ... 1. T. pygmaeum 
4. Stems and branches smooth .. ..... .. ..... ... ..... ...... ...... .......... .. ........ .. ... .. ..... ........ .. 5 

5. Paraphyllia crowded on stems, and on primary and secondary branches ........... . 
. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 3. T. lepidoziaceum 

5. Paraphyllia crowded or sparse on stems, sparse on primary branches and 
lacking on secondary branches ... ... ............................ ..... ......... ..... ...... ..... ...... ...... 6 
6. Setae scabrous throughout. Inner perichaetial leaves ciliate .. 4. T. bonianum 
6. Setae smooth or scabrous only in the upper part. Inner perichaetial leaves 

not ciliate ... ........... ... .. .... ... .... .... ...... .... ........ ..... .. ..... .. ........ .... ..... .... ........ .... ........ . 7 
7. Setae scabrous in the upper part .. .... ... ..... .... .. .. .......... .. ....... ....... 5. T. contortulum 
7. Setae smooth throughout ..... ... .... ...... .... .... .... ..... ...... ..... ........ ... .. 2. T. sparsifolium 

8. Stem leaves tapering to an elongate, subulate or hyaline piliferous point ... ... 9 
8. Stem leaves acute to long-acuminate ............ .. .................. ..... ..... ..... .... .. ..... ... 11 

9. Cells of paraphyllia subquadrate, rectangular or often elongate, often with a 
large central mammilla or projection. Inner perichaetial leaves not ciliate .......... . 
........ ... .... ... .. ... .. ... ..... .. ............ .. . ... . . . . . . . ... . . .... ........ ..... ... .... .. .. ........ . .. . 12. T. phi/ibertii 

9. Cells of paraphyllia short, with small, central papilla. Inner perichaetial leaves 
ciliate .. ....... ... ........ .... .... ......... .. ..... ....... .. ......... .. .......... ...... .... ...... ..... ......... ...... ... ... 1 o 
10. Papillae of laminal cells conic to high conic ........... .. . . . ...... 13. T. cymbifolium 
10. Papillae of laminal cells large, multiple or stellate . .. ...... ...... .... 14. T. kanedae 

11. Stem leaves acute or subobtuse, the apical cell obtuse; laminal cells 
unipapillose of multipapillose ..... .......... .... ... ... .... .. ..................... .... .... ... ..... .. .... .... 12 

11. Stem leaves narrowly acuminate, the apical cell acute; laminal cells unipapillose 
..... ... ... ..... .......... .. ... ... .... ......... .. .. .... ... ..... ... ......... .. .. .... .... ... ...... ..... .. .... .... .. .... ......... . 14 
12. Laminal cells unipapillose .... .. ..... ....... .... ....... ..... .. .. .. .... ..... ... 9. T. glaucinoides 
12. Lamina! cells multipapillose ........... ............. ........ ...... ..... .. ............ .. ...... .... ..... . 13 
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13. Papillae of laminal cells small and scattered. Margin of inner perichaetial leaves 
usually long-ciliate at middle, dentate above ............................. 8. T. subglaucum 

13. Papillae of the laminal cells large, multiple or stellate. Margin of inner 
perichaetial leaves usually dentate, not ciliate ....... .... .. ....... .......... 7. T. glaucinum 
14. Apical cell of branch leaves acute, smooth .. .. . . . . . . . . . . . . .. . . . 10. T. tamariscinum 
14. Apical cell of branch leaves obtuse, papillose .................................. ............ 15 

15. Cells of paraphyllia elongate, scarcely papillose, the terminal cell usually 
acuminate, rarely obtuse or bifurcate . . .......... 11. T. recognitum var. delicatulum 

15. Cells of paraphyllia short, unipapillose, the terminal cell truncate ......................... . 
. . . . . . .. . . . . . .. .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... .. .. ..... ........ .... ............... .. .. 6. T. submicropteris 

1. Thuidium pygmaeum B. S. G. (Fig. 378, A) 

Bryol. Eur. 5: 162 (1852) . 

Thuidium perpapillosum Watanabe, J. Jap. Bot. 34: 280, f. 2 (1959). 

Plants minute compared with many in the genus, slender. Stems densely 
papillose on the surface, bipinnately branched; branches ea. 3 mm long, papillose 
below. Paraphyllia sparse, small, lanceolate or foliose. Stem leaves erect
spreading when dry, broadly cordate-ovate to deltoid-ovate, acute, to 0.3 x 0.2 mm; 
margins recurved; costa ending well below the leaf apex, pellucid, mammillose on 
dorsal surface by the projection of cell ends. Median laminal cells obscure, 
hexagonal, 4---5 µm, multipapillose on dorsal surface; marginal cells similar to the 
median. Branch leaves incurved when dry, ovate, obtuse, to 2.5 x 1.2 mm, the 
apical cell obtuse. Autoicous. Inner perichaetial leaves lanceolate, to 0.8 mm long, 
concave. Setae 8-10 mm long, smooth. Capsules inclined, oblong, with 
apophysis, macrostomous, 1.2-1.5 x 0.45-0.60 mm. Operculum long-rostrate, 
0.5-0.6 mm long. Exostome teeth ea. 0.3 mm long; cilium of endostome 1, as long 
as the segments. Spores 10-13 µm, slightly scabrous. 

Distribution: Japan (Honshu, Kyushu), Korea, China, eastern N. America. 

This species prefers calcareous rocks in Japan. 

2. Thuidium sparsifolium (Mitt.) Jaeg. (Fig. 378, B) 

Ser. S. Gall. Naturw. Ges. 1876-77: 248 (1878). 

Leskea spafsifolia Mitt. - J. Linn. Soc. Bot. suppl. 1: 135 (1859) . - Thuidium bipinnatulum Mitt., 
Trans. Linn. Soc. London Bot. ser. 2, 3: 190 (1892). - T. micropteris Besch., Ann . Sc. Nat. Bot. ser. 7, 
17: 367 (1893). - T. arachnoideum Sak., Bot. Mag. Tokyo 60: 90, f . 6 (1947) . - T. sparsifo/ium auct. 
non (Mitt.) Jaeg.: Watanabe, Misc. Bryol. Uchenol. 7: 52, f. 1 (1975) . 

Plants minute compared with many in the genus, green. Stems bipinnately 
branched; branches to 4 mm long. Paraphyllia abundant on stems, sparse on 
primary branches and lacking on secondary branches, usually short, 2-4 cells long, 
rarely foliose, ending in a truncate or acute, papillose cell, simple, not branched. 
Stem leaves recurved, deltoid-ovate, abruptly contracted to a short, often recurved 
point, the tip acuminate, to 0.5 x 0.4 mm, shallowly biplicate; margins ± recurved, 
serrulate; costa extending to near the leaf apex, dorsally mammillose. Median 
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Figure 378. 

A. Thuidium pygmaeum B. S. G. a. Plant, x20. b. Stem leaves, x62. c. Cells at apex of stem 
leaf, x385. d. Branch leaves, x62. e. Cells at apex of branch leaf, x385. f Median laminal cells 
of branch leaf, x385. g. Inner perichaetial leaf, x47. h. Capsules, x20. i. Peristome teeth , x180. 
j. Perigonium, x34. [Noguchi 70646] 

B. T. sparsifolium (Mitt.) Jaeg. k. Plant, x1. /. Stem leaves, x62. m. Cells at apex of stem 
leaf, x250. n. Median laminal cells of stem leaf, x385. o. Branch leaves, x62. p. Cells at apex of 
branch leaf, x250. q. Paraphyllia on stem, x250. r. Inner perichaetial leaf, x34. s. Capsule, x15. 
t. Calyptra, x10. [k,r-t, Noguchi 21247; 1--q, Bisset s.n.] 

C. T. submicropteris Card. ul. Stem leaves, x48. u2. Cells at apex of stem leaf, x250. u3. 
Median laminal cells of stem leaf, x385. vl. Branch leaves, x48. v2. Cells at apex of branch 
leaf, x250. wl. Paraphyllium on stem, x250. w2. Paraphyllia on branch, x250. x. Inner 
perichaetial leaf, x20. y. Median laminal cells of inner perichaetial leaf, x250. z. Capsules, x15. 
[ul--w2, isotype of T. submicropteris Card. from Korea; x-z, Watanabe 25783] 
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laminal cells subquadrate, hexagonal or irregular, 8-12 µm, unipapillose, the cell 
walls rather thin; marginal cells ± shorter, mostly subquadrate. Branch leaves 
much smaller, broadly ovate, serrate throughout. Inner perichaetial leaves 
lanceolate, with a subulate acumen, to 1.5 mm long, the margins not ciliate. Setae 
13-22 mm long, smooth throughout, reddish-brown. Operculum conic-rostrate, 
0.7-0.9 mm long. Exostome teeth ea. 0.35 mm long. Calyptra 2.0-2.2 mm long. 

Exsiccati: Musci Japonici 9: 447 (1955), as T. micropteris; 23: 1146 (1968); 32: 1597 (1981), as T. 
sparsifolium. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu, Bonin Isis.), Korea. 

This species is common in Japan. It grows on rocks, humus, or rarely on the 
base of tree. 

3. Thuidium lepidoziaceum Sak. (Fig. 380, A) 

Bot. Mag. Tokyo 60: 88, f. 3 (1947) . 

Plants minute compared with many in the genus. Stems bipinnately branched. 
Paraphyllia crowded on stems, primary and secondary branches, 5--8 cells long, 
simple, rarely branched, truncate or bifurcate at tip, scarcely papillose. Stem leaves 
distant, triangular-ovate, abruptly tapering to an acuminate point, to 0.60 x 0.35 
mm, concave; margins recurved in the lower half, serrulate. Median laminal cells 
rectangular to oblong, 8-12 x 5-6 µm, ± thick-walled , unipapillose; lower cells ± 
more lax. Branch leaves distant, ovate, acute, ea. 0.22 x 0.17 mm; margins serrate; 
median laminal cells 4.5-7.0 µm, unipapillose. Inner perichaetial leaves lanceolate, 
abruptly tapering to a piliferous acumen, ea. 1.5 mm long; margins entire. Setae 
20-25 mm long, smooth. Capsules inclined, oblong, ± asymmetric, to 1.5 x 0.9 
mm. Operculum long-rostrate, ea. 1.2 mm long. Exostome teeth ea. 0.5 mm long; 
endostome almost as long as exostome, cilia 2-3. Spores 9-12 µm, smooth. 

Distribution: Japan (Honshu, Shikoku), Taiwan. 

This species grows on rock cliff, on limestone or on humus in forests. 

4. Thuidium bonianum Besch. (Fig. 379, A) 

Bull. Soc. Bot. France 34: 98 (1887). 

Thuidium lejeuneoides Nog., J. Jap. Bot. 13: 88, f. 2 (1937). 

Plants minute compared with many in the genus. Stems bipinnately branched; 
branches to 3 mm long. Paraphyllia abundant on stems, sparse on primary 
branches and lacking on secondary branches, only 2-3 cells long, truncate or 
bifurcate at the tip. Stem leaves broadly to deltoid-ovate, narrowed to an 
acuminate point, to 0.5 x 0.2 mm, concave, not plicate; margins entire, ± recurved; 
costa extending to near the leaf apex. Median laminal cells hexagonal or 
subquadrate, 10-12 x 4.5-6.0 µm, thin-walled, unipapillose, towards leaf margins 
smaller; upper cells elongate, smooth. Branch leaves ovate, obtuse or acute, to 0.4 
x 0.2 mm; margins recurved, serrulate; costa pellucid, smooth; median laminal cells 
hexagonal, 6--8 µm, thin-walled. Autoicous. Inner perichaetial leaves lanceolate, 
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Figure 379. 

A. Thuidium bonianum Besch. a. Stem leaves, x62. b. Cells at apex of stem leaf, x250. c. 
Median laminal cells of stem leaf, x385. d. Branch leaves, x62. e. Cells at apex of branch leaf, 
x250. f Inner perichaetial leaf, x34. g. Cells at shoulder of inner perichaetial leaf, x135. h. 
Capsule, x15. i. Peristome teeth, x180. j . Perigonium, x34. [Noguchi 49659] 

B. T. contortulum (Mitt.) Jaeg. k. Plant, x20. /. Paraphyllia on stem, x250. m. Stem leaves, 
x62. n. Cells at apex of stem leaf, x385. o. Median laminal cells of stem leaf, x385. p. Branch 
leaves, x62. q. Cells at apex of branch leaf, x385. ,. Inner perichaetial leaf, x34. s. Peristome 
teeth, x135. [Noguchi 34213] 
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with a long, flexuose arista, ea. 1.5 mm long, ciliate at the shoulder, the cilia 
elongate; paraphyses many. Setae 10-13 mm long, scabrous throughout. 
Capsules inclined, oblong, 0. 7-1.0 x 0.4-0.6 mm. Exostome teeth to 0.35 mm long; 
cilia of endostome usually 1-2, elongate. Spores 10-13 µm, almost smooth. 

Exsiccati: Musci Japonici 30: 1497 (1978), as T. lejeuneoides. 

Distribution: Japan (Kyushu, Ryukyu), Taiwan, Vietnam, Thailand. 

The original collection of T. lejeuneoides Nag., which is synonymous with T. 
bonianum came from decaying tree trunks in Taiwan, while the collections from 
Ryukyu were found on a bare limestone face. 

5. Thuidium contortulum (Mitt.) Jaeg. (Fig. 379, B) 

Ber. S. Gall. Naturw. Ges. 1876---77: 256 (1878). 

Leskea contortula Mitt., J. Linn . Soc. Bot. suppl. 1: 134 (1859). 

Plants minute compared with many in the genus, pale green. Stems bipinnately 
branched; branches elongate, spreading, flexuose when dry. Paraphyllia on stems 
sparse, short, 1-3 cells long, acute or truncate, rarely lanceolate. Stem leaves 
sparse, cordate-ovate, narrowed to acumen, to 0.45 mm long, often recurved, not 
plicate; margins almost entire; costa ending far below the leaf apex. Median lamina! 
cells oblong, subquadrate or irregular, 8-12 µ.m, dorsally unipapillose. Branch 
leaves distant, ovate to ovate-oblong, to 0.25 x 0.13 mm; lamina! cells obscure, 
often centrally unipapillose on dorsal surface. Autoicous. Inner perichaetial leaves 
lanceolate, piliferous at the apex, to 1.2 mm long, the margins not ciliate. Setae to 
17 mm long, scabrous above, smooth and reddish-brown below. Capsules 
inclined, oblong, macrostomous, ea. 1.2 x 0. 7 mm, scabrous at the apophysis. 
Operculum ea. 0.7 mm long, rostrate. Exostome teeth ea. 0.45 mm long; cilium of 
endostome 1, shorter than the segments. Spores 9-12 µm, smooth. 

Distribution: Japan (Honshu), China, Himalaya. 

This species is restricted to limestone areas, where it grows among moist, 
weathered soil derived from the limestone. 

It is allied to T. bipinnatulum in many respects. 

6. Thuidium submicropteris Card. (Fig. 378, C) 

Beih. Bot. Centralbl. 17: 28, f. 17 (1904). 

Plants smaller than most in the genus. Stems bipinnately branched; branches 
spreading, 3-4 mm long. Paraphyllia abundant, simple, rarely lanceolate with short 
branches, the cells short, unipapillose, the terminal cell truncate; paraphyllia on 
branches short, 2-4 cells long. Stem leaves broadly cordate-ovate, abruptly 
contracted to an narrow, elongate acumen, to 1.2 x 0.9 mm, biplicate; margins 
almost entire or crenulate, recurved especially near the middle; costa brownish, 
extending to 2/3 the leaf length or longer. Median lamina! cells oblong or rounded
elliptic, 10-13 µm, unipapillose but the papilla often bifurcate, the walls incrassate at 
the corners. Branch leaves broadly ovate, broadly acute, to 0.25 x 0.20 mm, the 
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Figure 380. 

A. Thuidium Jepidoziaceum Sak. a. Plant, x20. b. Stem leaves, x62. c. Cells at apex of stem 
leaf, x250. d. Median lamina! cells of stem leaf, x385. e. Branch leaves, x62. f. Cells at apex of 
branch leaf, x250. g. Paraphyllia on stem, x250. h. Inner perichaetial leaf, x20. i. Peristome 
teeth , x135. [Watanabe 14972) 

B. T. glaucinum (Mitt.) Bosch & Lac. j. Plant, x1 . k. Stem leaves, x48. /. Cells at apex of 
stem leaf, x250. m. Median lamina! cells of stem leaf, x385. n. Branch leaves, x48. o. 
Paraphyllia on stem , x250. p. Paraphyllia on primary branches, x130. q. Inner perichaetial leaf, 
x15. ,. Median lamina! cells of inner perichaetial leaves, x250. s,t. Capsules, x7. U--p, Musci 
Japonici 397; q-t, Noguchi 18289) 
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apical cell papillose; margins crenulate. Inner perichaetial leaves lanceolate, 
tapering to a piliferous acumen, ea. 2.2 mm long, plicate; margins entire. Setae 
13-15 mm long, smooth, brown. Capsules inclined, obovate, with a small 
apophysis, 0.9-1.2 x 0. 70-0. 75 mm. Exostome teeth ea. 0.4 mm long; cilia of 
endostome 2. Spores 9-12 µm, smooth. 

Distribution: Japan (Honshu, Shikoku), Korea, China. 

This species grows on limestone, and occasionally on other types of rock. 

7. Thuidium glaucinum (Mitt.) Bosch & Lac. (Fig. 380, B) 

Bryol. Jav. 2: 117, t. 222 (1865). 

Leskea glaucina Mitt., J. Linn. Soc. Bot. suppl. 1: 133 (1859). - Thuidium cochlearifolium Reim. & 
Sak., Bot. Jahrb. 54: 549, t. 21, f . 5 (1931) . - T. laticuspis Sak., Bot. Mag. Tokyo 60: 87, f . 1 (1947) . 

Plants slender, pale green. Stems bipinnately branched. Paraphyllia abundant 
on stems, sparse on branches, vermicular, sparingly branched, the cells often 
unipapillose over the lumen, rarely with foliose paraphyllia on the primary branches. 
Stem leaves appressed when dry or moist, ovate, acute, to 0. 7 x 0.4 mm, slightly 
biplicate, the apical cell multipapillose; margins plane; costa extending to above 
mid-leaf. Median laminal cells oblong, 12-15 x 4.0-4.5 µm, dorsally papillose, the 
papillae large, multiple or stellate, the walls incrassate at the corners. Branch 
leaves erect-spreading when moist, similar to the stem leaves in outline, to 0.5 x 0.3 
mm, cymbiform, the apical cell mutipapillose. Dioicous. Inner perichaetial leaves 
lanceolate, with a piliferous acumen, to 4 mm long usually dentate, not ciliate. 
Setae 30-40 mm long, reddish-brown. Capsules inclined, oblong, ± asymmetric, 
2.5-3.0 x 1.0-1.2 mm. Operculum long-rostrate, ea. 1.2 mm long. Exostome teeth 
ea. 0.55 mm long; cilia of endostome 3, articulate. Spores 9-13 µm, smooth. 

Exsiccati: Musci Japonici 2: 90 (1948); 8: 397 (1954); 28: 1396 (19TT); 31: 1547 (1980) . 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu), Korea, Taiwan, China, 
Philippines, Himalaya, India, Sri Lanka, Malay, Sumatra, Java. 

This species grows on rocks, decaying wood or on the base of trees. 

8. Thuidium subgtaucinum Card. (Fig. 381, A) 

Bull. Soc. Bot. Geneve ser. 2, 3: 283 (1911) . 

T. obtusifofium Warnst., Hedwigia 57: 111, f . 45 (1916) . - T. uliginosum auct. non Card .: 
Watanabe, J. Jap. Bot. 34: 278, f. 1 (1958). 

Plants slender, pale green. Stems bipinnately branched; branches to 1 O mm 
long. Paraphyllia abundant, mostly linear, vermicular, sparingly branched, rarely 
foliose, the cells rectangular or subquadrate, often centrally papillose, the terminal 
cell truncate. Stem leaves appressed when dry or moist, ovate or ovate-oblong, 
acute or subobtuse, to 1.5 x 0. 7 mm; margins plane; costa stout, extending to 
above mid-leaf. Median laminal cells pellucid, oblong to rectangular, 9-13 x 4.0-4.5 
µm, dorsally mutipapillose, the papillae small and scattered, upper cells ovate, 
oblong or rounded-quadrate, the walls incrassate at the corners. Branch leaves 
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Figure 381. 

A. Thuidium subglaucinum Card. a. Stem leaves, x34. b. Cells at apex of stem leaf, x250. 
c. Median laminal cells of stem leaf, x250. d. Branch leaves, x34. e. Cells at apex of branch 
leaf, x250. f. Paraphyllia on stem, x250. g. Inner perichaetial leaf, x15. h,i. Capsules, x7. j . 
Peristome teeth, x135. [Noguchi s.n.] 

B. T. recognitum var. delicatulum (Hedw.) Warnst. k. Plant, x1. /. Stem leaves, x20. m. 
Cells at apex of stem leaf, x250. n. Median laminal cells of stem leaf, x250. o. Branch leaves, 
x20. p. Cells at apex of branch leaf, x250. q,r. Paraphyllia on stem, x180(r, x135). s. Paraphyllia 
on branch, x180. t. Inner perichaetial leaves, x15. u. Cells at shoulder of inner perichaetial leaf, 
x180. v,w. Capsules, x7. [/-w, Kumamoto Univ. Herb. K26217] 
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suborbicular, obtuse, to 0.50 x 0.35 mm, concave. Inner perichaetial leaves 
lanceolate, with a long subulate acumen, to 4.5 mm long, usually long-ciliate at the 
mid-margins, dentate above. Setae 4-5 mm long, slender, reddish-brown. 
Capsules inclined, cylindric with an apophysis, 2.0-2.5 x 0.9-1.2 mm, curved. 
Operculum long-conic, 1.3-1.7 mm long. Exostome teeth ea. 0.7 mm long; cilia of 
endostome 2-3. Spores 10-13 µm, smooth. 

Exsiccati: Musci Japonici 23: 1147 (1968); 29: 1447 (1977); 32: 1598 (1981). 

Distribution: Japan (Honshu, Shikoku, Kyushu), Korea, China. 

This species usually grows on wet soil in bogs, or occasionally on wet rocks. 

9. Thuidium glaucinoides Broth. (Fig. 382, A) 

Philip. J. Sc. ser. C, 3: 26 (1908). 

T. undulatifolium Sak., Bot. Mag. Tokyo 57: 346, f. 4 (1943). - T. ise-sanctum Sak., Bot. Mag. 
Tokyo 57: 348, f. 8 (1943). 

Plants pale green. Stems bipinnately branched. Paraphyllia abundant on 
stems, sparse on branches, mostly vermicular and branched, rarely foliose, with 
several linear branches, unipapillose over the lumen. Stem leaves appressed when 
dry or moist, broadly ovate, acute, to 1.2 x 0. 7 mm, often biplicate; margins 
revolute; costa extending to 2/3 the leaf length, with many conical papillae or 
smooth, with 1-2-celled paraphyllia throughout on the dorsal surface. Median 
laminal cells oblong or rounded-hexagonal, 9-13 ·x 5-7 µm, dorsally unipapillose, 
the papillae conic or ± bifid, the walls incrassate at the corners. Branch leaves 
broadly ovate, cymbiform, to 0: 70 x 0.35 mm, the papillae on the laminal cells ± 
larger than those of the stem leaves. Inner perichaetial leaves lanceolate, tapering 
to a piliferous acumen, to 3.8 mm long, ± plicate. Setae 40-45 mm long, reddish 
brown, smooth. Capsules inclined, oblong-cylindric, curved, ea. 2.20 x 0.75 mm. 

Exsiccati: Musci Japonici 12: 598 (1957). 

Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu), Taiwan, China, Burma, Himalaya, Malay, 
Thailand, Laos, Vietnam, Philippines, Java, Micronesia, Oceania. 

This species grows on various kind of substrata. 

10. Thuidium tamariscinum (Hedw.) B. S. G. (Fig. 383, A) 

Bryol. Eur. 5: 163, t. 482, 483 (1852). 

Hypnum tamariscinum Hedw., Spee. Muse. : 261, t. 67, f. 1-5 (1801) . 

Plants large, yellowish- to pale green. Stems tripinnately branched; branches 
arcuate-ascending, to 20 mm long. Paraphyllia abundant on stems and primary 
branches, mostly linear-vermicular, branched, rarely foliose with linear appendages, 
the cells rectangular, with a central papilla or mammila, the terminal cell acute or 
obtuse, scarcely papillose. Stem leaves erect-spreading when dry, broadly ovate, 
rather abruptly narrowed to a narrow acumen, to 2 x 1 mm, biplicate, the apical cell 
acuminate, smooth; margins ± recurved, serrate above, serrulate below; costa 
extending to near the leaf apex, with abundant paraphyllia at the base on the dorsal 



Figure 382. 

A. Thuidium glaucinoides Broth. a,b. Stem leaves (a, ventral, b, dorsal view), x34. c. Cells at 
apex of stem leaf, x250. d. Median laminal cells of stem leaf, x250. e. Cells at base of stem leaf 
(dorsal view), x250. f Branch leaves, x34. g. Cells at apex of branch leaf, x250. h. Paraphytlia 
on stem, x250. i. Inner perichaetial leaf, x20. j. Median laminal cells of inner perichaetial leaf, 
x250. k. Cepsule, x10. [Musci Japonici 598] 

B. T. abietinum (Hedw.) B. S. G. /. Plant, x1 . m. Stem leaves, x20. n. Cells at apex of stem 
leaf, x250. o. Branch leaves, x20. p. Median laminal cells of branch leaf (dorsal view), x250. q. 
Paraphyllia on stem, x180. [Musci Japonici 1401] 

C. T. historicosum Mitt. r. Stem leaves, x20. s. Cells at apex of stem leaf, x250. t. Branch 
leaf, x20. u. Cells at apex of branch leaf, x250. v. Median laminal cells of branch leaf, x250. w. 
Paraphyllia on stem, x180. 
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surface. Median laminal cells oblong, rectangular or rhomboidal, 13-20 x 8-10 µm, 
dorsally unipapillose, the walls ± incrassate at the corners. Branch leaves broadly 
ovate, acute, to 0.9 x 0.6 mm, the apical cell acute, smooth; costa weak; upper cells 
elliptic or rounded-quadrate, the walls collenchymatous. Leaves of secondary 
branches smaller, broadly ovate or semicircular, cymbiform. Setae ea. 20 mm long, 
smooth. Capsules inclined, oblong-cytindric, with a small apophysis, ± curved, ea. 
4.0 x 1.2 mm, reddish brown. Exostome teeth ea. 0.7 mm long; cilia of endostome 
2. 

Exsiccati: Musci Japonici 16: 800 (1960) ; 26: 1298 (1976); 31 : 1550 (1980); 32: 1599 (1981). 

Distribution: Japan (Hokkaido, Honshu, Shikoku), Saghalien, Europe. 

This species grows on humus in subalpine forests. 

11. Thuidium recognitum var. delicatulum (Hedw.) Warnst. (Fig. 381, B) 

Bot. Centralbl. 5: 185 (1881 ). 

Hypnum delicatu/um Hedw., Spee. Muse.: 260 (1801) . - Thuidium delicatulum (Hedw.) Mitt. , J. 
Linn. Soc. Bot. 12: 578 (1869). - T. viride Mitt., Trans. Linn. Soc. London Bot. ser. 2, 3: 188 (1891). -
T. uliginosum Card., Bull. Soc. Bot. Geneve ser. 2, 3: 283 (1911) . - T. planopteris Sak. , Bot. Mag. 
Tokyo 57: 349, f. 9 (1943) . - T. tetrac/adioides Sak., Bot. Mag. Tokyo 60: 89 (1947) . - T. yezoanum 
Sak., Bot. Mag. Tokyo 60: 87 (1947) . - T. iyoense Sak. in Oti , Bot. Mag. Tokyo 63: 81, f. 4 (1950) . -
T. xanthobasis Sak., Bot. Mag. Tokyo 64: 199, f. 1, m-o (1951) . - T. tetracladioides var. xanthobasis 
(Sak.) T. Inoue, Misc. Bryol. Uchenol. 12: 4 (1957) . - T. recognitum auct. non (Hedw.) Undb.: Nog., J. 
Hattori Bot. Lab. 20: 285 (1958). 

Plants large, dark-green. Stems densely bipinnately branched. Paraphytlia 
abundant on stems and primary branches, usually slender, with several long 
branches, rarely foliose with short branches, the cells scarcely papillose, the 
terminal cell usually acuminate, rarely obtuse or bifurcate. Stem leaves broadly 
cordate-ovate, tapering to a moderately long acumen, to 1.5 x 1.2 mm, biplicate; 
margins recurved for almost the entire length, serrate above; costa stout, ending in 
the acumen, with short paraphyllia below on the dorsal surface. Median laminal 
cells oblong or oblong-hexagonal, 8-1 0 µm, thick-walled. Branch leaves ovate, 
acute, to 0.8 x 0.4 mm, concave, the apical cell obtuse, papillose. Dioicous. Inner 
perichaetial leaves lanceolate, gradually tapering to a linear, serrate acumen, to 2.5 
mm long, ± plicate, ciliate or eciliate. Capsules inclined to horizontal, oblong
cylindric, curved, 3.5-4.0 x 1.0-1.4 mm. Operculum long-rostrate or long-conic, ea. 
1.7 mm long. Exostome teeth ea. 0.7 mm long; cilia of endostome 2-3, elongate. 
Spores 12-15 µm, smooth. 

Exsiccati : Musci Japonici 7: 349 (1953), as T. recognitum; 8: 398 (1954), as T. uliginosum; 10: 495 
(1956), as T. recognitum ; 15: 745 (1959), as T. viridiforme ; 24: 1200 (1971) ; 31: 1549 (1980), as T. 
recognitum var. delicatulum ; 32: 1596 (1981) , as T. recognitum var. delicatulum. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, China, Siberia, Europe, N. C. 
and S. America. 

This species grows on humus or moist rocks. 
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Figure 383. 

A. Thuidium tamariscinum (Hedw.) B. S. G. a. Plant, x1. b. Stem leaves, x34. c. Cells at 
apex of stem leaf, x250. d. Median lamina! cells of stem leaf, x385. e. Branch leaves, x34. f. 
Branchlet leaves, x34. g. Cells at apex of branch leaf, x250. h. Paraphyllia on stem, x250. i. 
Capsule, x10. [a,~ Watanabe 18450; b-h, Noguchi 48834] 

B. T. kanedae Sak. j. Plant, x 1. k. Stem leaf, x23. I. Cells at apex of stem leaf, x 130. m. 
Branch leaves, x23. n. Branchlet leaf, x23. o. Cells at apex of branch leaf, x245. p,q. Median 
laminal cells of branch leaf (q, dorsal view), x245. r. Paraphyllia on stem, x130. s. Inner 
perichaetial leaf, x11. ,. Cells at shoulder of inner perichaetial leaf, x130. u. Capsule with 
calyptra, x8. (Noguchi 16114b] 
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12. Thuidium philibertii Limpr. (Fig. 386, A) 

Laubm. Deutsch!. 2: 835 (1895). 

T. subp"yCnothallum Card., Bull. Soc. Bot. Geneve ser. 2, 3: 284 (1911), syn. nov. - T. viridiforme 
Card., Bull. Soc. Bot. Geneve ser. 2, 3: 284 (1911), syn. nov. 

Plants large, pale green. Stems densely bipinnately branched; branches 3-4 
mm long, spreading. Paraphyllia abundant on stems and branches, usually filiform, 
vermicular, branched, the cells rectangular, subquadrate or often elongate, often 
with a large central mammilla or projection, obtuse or bifurcate at the terminal end, 
rarely foliose and shortly branched, the foliose paraphyllia sparse only on stems. 
Stem leaves erect-spreading when dry, ovate-lanceolate, gradually attenuate to a 
narrow, hyaline, ± piliferous acumen terminating in a filament of 2--8 cells, to 1.2 x 
0. 7 mm, biplicate; margins plane, crenulate or crenate; costa yellowish, ending far 
below the leaf apex, sparsely papillose on dorsal surface. Median laminal cells 
oblong or rounded-elliptic, 9-13 x 6-8 µm, unipapillose, the walls incrassate at the 
corners. Branch leaves ovate, acute, but the apical cell bifurcate, to 0. 70 x 0.45 
mm; costa scabrous on dorsal surface; the papillae of laminal cells larger than 
those of stem leaves. Dioicous. Inner perichaetial leaves not ciliate. 

Exsiccati: Musci Japonici 6: 294 (1952), as T. viridiforme. 

Distribution: Japan (Hokkaido, Honshu), China, Siberia, Europe, N. America. 

This species often grows on damp soil or rock faces in moors or by streams. 

13. Thuidium cymbifolium (Dozy & Molk.) Dozy & Molk. (Fig. 384) 

Bryol. Jav. 2: 115, t. 221 (1865). 

Hypnum cymbifolium Dozy & Molk., Ann . Sc. Nat. Bot. ser. 3, 2: 306 (1844) . - Thuidium 
japonicum Dozy & Molk. ex Lac., Ann. Mus. Bot. Lugd. Bat. 2: 297, t. 10 (1866). - T. paraviride Sak., 
Bot. Mag. Tokyo 57: 350, f. 11 (1943) . - T. cymbifolium var. japonicum (Lac.) Sak., Muse. Jap. : 126, 
pl. 4, f . f, pl. 5, f. a (1954). 

Plants large, dark-green. Stems tripinnately branched; branches to 10 mm 
long, straight when dry. Paraphytlia abundant on stems and primary branches, 
sparse on secondary branches, filiform, flexuose, long-branched, the cells short, 
centrally papillose, the terminal cell with several papillae; mixed with a few foliose 
and branched paraphyllia on stems and primary branches. Stem leaves sparse, 
broadly deltoid-ovate, abruptly contracted to a subulate, often piliferous, pellucid, 
flexuose point, to 1.7 x 0.8 mm, deeply biplicate; margins serrate, recurved below; 
costa stout, percurrent as a long, flexuose acumen, mammillose by projections at 
upper cell ends, with dense paraphyllia below on the dorsal surface. Median 
laminal cells rectangular, 13-20 x 6.0-6.5 µm, centrally unipapillose on dorsal 
surface, the ventral surface smooth but often with papillae near the leaf margins, the 
papillae conic to high conic, the walls ± incrassate at the corners. Primary branch 
leaves ovate, shortly acuminate, to 0. 7 x 0.5 mm, not plicate; margins serrate, 
recurved below; costa extending to near leaf apex, rough on dorsal surface. 
Dioicous. Inner perichaetial leaves lanceolate, plicate, often with a piliferous 
acumen, ea. 4.5 mm long; margins long-ciliate above; costa extending into acumen 
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Figure 384. 

Thuidium cymbffolium (Dozy & Molk.) Dozy & Molk. a. Plant, x1. b. Stem leaves, x28. c. 
Cells at apex of stem leaf, x160. d. Median laminal cells of stem leaf, x290. e. Branch leaves, 
x28. f. Cells at apex of branch leaf, x270. g. Median lamina! cells of branch leaf (dorsal view), 
x270. h. Paraphyllia on stem, x160. i. Inner perichaetial leaf, x28. j. Upper part of inner 
perichaetial leaf, x160. k. Capsule, x9. /. Inner perigonial leaf, x40. (Noguchi 18403] 
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or long-excurrent. Setae to 45 mm long, ea. 0.25 mm thick, smooth. Capsules 
inclined, oblong-cylindric, ± curved, 3-4 x 1.2-2.0 mm, reddish brown. Operculum 
long-conic, ea. 1.5 mm long. Exostome teeth ea. o. 7 mm long; cilia of endostome 
2-3, elongate. Spores 12-15 µm, smooth. 

Exsiccati: Musci Japonici 2: 89 (1948); 12: 597 (1957); 15: 744 (1959); 27: 1349 (1976), as r. 
philibertii; 29: 1445 (19TT); 30: 1495 (1978). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu). Broadly distributed in 
tropical, subtropical and temperate regions of Asia. 

This species usually grows on rocks, or occasionally on the base of trees. 

14. Thuidium kanedae Sak. (Fig. 383, B) 

Bot. Mag. Tokyo 57: 345, f. 3 (1943). 

T. nipponense Sak., Bot. Mag. Tokyo 60: 88 (1947) . - T. toyamae Nog., J. Jap. Bot. 23: 115, f. 38 
(1949) . - r. subviride Sak. in Oti, Bot. Mag . Tokyo 62: 143, f. 2 (1949) . 

Plants large and rigid. Stems tripinnately branched; branches to 10 mm long, 
spreading, curved when dry. Paraphyllia abundant on stems and primary 
branches, sparse on secondary branches, filiform and branched, the cells short, 
centrally papillose, the terminal cell mutipapillose, sometimes lanceolate or foliose, 
shortly branched. Stem leaves erect-spreading and ± flexuose when dry, 
triangular, narrowed to a subulate, often recurved, hyaline acumen, 1.5-2.3 x 
0.7--0.8 mm; margins recurved throughout, serrulate; costa stout, percurrent with 
paraphyllia below on the dorsal surface. Median laminal cells hexagonal, oblong or 
rectangular, each dorsally papillose with a large, multiple or stellate papilla. Primary 
branch leaves cordate-ovate, to 0.8 x 0.6 mm, concave, slightly plicate, the apical 
cell multipapillose; margins largely serrate; costa extending to near the leaf apex, 
rough on dorsal surface; laminal cells rounded-hexagonal, the walls incrassate at 
the corners, the papillae larger than those of stem leaves. Dioicous. Inner 
perichaetial leaves lanceolate, long subulate, to 4.5 mm long, plicate, with flexuose 
cilia at the shoulder. Setae 40-50 mm long, ea. 0.3 mm thick, ± flexuose. Capsules 
inclined, oblong-cylindric, ± curved, with an apophysis, 3-4 x 1.0-1 .2 mm. 
Operculum long-conic, 1.0-1.3 mm long, slightly constricted at middle. Exostome 
teeth ea. 0.6 mm long; cilia of endostome 2-3, elongate. Spores 10-13 µ.m, almost 
smooth. Calyptra ea. 4 mm long. 

Exsiccati: Musci Japonici 2: 91 (1948), as T. toyamae; 4: 183 (1950), as r. toyamae ; 12: 599 
(1957), as T. toyamae; 18: 898 (1962) ; 26: 1297 (1976); 27: 1348 (1976); 28: 1397 (1977); 30: 1496 
(1978); 31 : 1548 (1980) . 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu), Korea, Taiwan, China. 

This species grows on dry boulders, humus or on the base of trees. 

15. Thuidium fujisanum Par. (Fig. 385) 

Ind. Bryol. 4: 317 (1898) . 

Rauiella fujisana (Par.) Reim., Hedwigia 76: 287 (1937). 



THUIDIACFAE 877 

Figure 385. 

Thuidium fujisanum Par. a,b. Dry plants, x1 (b, x30). c. Stem leaves, x48. d. Cells at apex of 
stem leaf, x250. e. Median laminal cells of stem leaf, x250. f Branch leaves, x48. g. Cells at 
apex of branch leaf, x250. h. Median laminal cells of branch leaf, x250. i. Paraphyllia on stem, 
x250. j. Inner perichaetial leaf, x20. k. Capsules, x15. /. Peristome teeth, x180. m. Inner 
perigonial leaf, x45. [Noguchi 27674) 



878 THUIDIACEAE 

Plants yellowish-green above, brownish below, in dense mats. Stems creeping, 
pinnately branched, in cross-section central strand lacking; branches 2-3 mm long, 
usually simple, terete when dry. Paraphyllia on stems abundant, linear to 
lanceolate, occasionally foliose; paraphyllia on branches sparse, linear, simple, 
short, obtuse, rarely acute at the tip, the cells short, sometimes papillose. Stem 
leaves sparse, cordate-ovate, often somewhat piliferous at the tip, to 0.90 x 0.45 
mm, deeply biplicate; margins revolute below, almost entire; costa stout, ± 
flexuose, ending in the acumen, mammillose on dorsal surface. Median laminal 
cells oblong or rounded, inflated, 7-10 µ.m, dorsally papillose (rarely on ventral 
surface), the papillae several per cell, acute, irregular, multiple or branched, the 
walls thick, punctate at the corners; large group of cells in the basal angles 
subquadrate or transversely oblong, papillose, rather thin-walled. Branch leaves 
appressed and imbricate when dry, erect-spreading when moist, ovate, acute, to 
0.60 x 0.35 mm, concave, not plicate; median laminal cells rounded, papillose as in 
the stem leaves but more obscure. Autoicous. Inner perichaetial leaves narrowly 
lanceolate, to 2 mm long, plicate; paraphyses few. Setae 10-12 mm long. 
Capsules inclined to suberect, cylindric, often ± curved, 1.7-2.0 x 0.50-0.55 mm. 
Operculum with a short, ± oblique beak, 0.5-0. 7 mm long. Exostome teeth to 0.35 
mm long, papillose and pellucid above, yellowish and cross-striolate below; 
endostome firm, papillose, as long as exostome, the basal membrane high, cilia 
absent. Spores 12-15 µm, scabrous. 

E.xsiccati: Musci Japonici 22: 1091 (1968), as Rauiella fujisana: 25: 1246 (1973), as R. fujisana: 31 : 
1541 (1980), as R. fujisana. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea. 

This species grows on bare tree trunks. 

16. Thuidium abietinum (Hedw.) B. S. G. (Fig. 382, B) 

Bryol. Eur. 5: 165, t. 485 (1852) . 

Hypnum abietinum Hedw., Spee. Muse.: 353 (1801) . - Abietinella abietina (Hedw.) Fleisch., 
Muse. Fl. Buitenzorg 4: 1497 (1922) . 

Plants brownish-green. Stems creeping, regularly or sparingly pinnately 
branched; branches to 10 mm long, terete when dry, obtuse at the tip. Paraphyllia 
crowded on stems and branches, simple or lanceolate and branched, · acute or 
obtuse, papillose, the cells short, rather thick-walled. Stem leaves slightly 
appressed when dry, cordate-ovate, tapering to a narrow acumen, to 2 x 1 mm, 
keeled above, deeply plicate, brownish at the insertion; margins crenate above, 
recurved throughout; costa extending to near the leaf apex. Median laminal cells 
pellucid, rhombic or oblong, inflated, 9-13 µ.m long, thick-walled, collenchymatous, 
unipapillose on dorsal surface, the papillae large; large group of cells at the basal 
angles oblong or subquadrate, rather thin-walled. Branch leaves appressed when 
dry, erect-spreading when moist, ovate-lanceolate, acuminate, to 1.5 x 0.5 mm, 
plicate; costa mammillose because of the projecting cell. 

E.xsiccati: Musci Japonici 29: 1401 (1977). 
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Distribution: Japan (Hokkaido, Honshu, Shikoku), Korea, China, Saghalien, Europe, Greenland, 
N. America. 

This species grows on humus or rocks at high elevations. The sporophytes are 
unknown in Japan. 

17. Thuidium historicosum Mitt. (Fig. 382, C) 

J. Bot. 1: 357 (1863). 

Abietinella historicosa (Mitt.) Broth. in Engler & Prantl, Nat. Pfl. ed. 2, 11: 327 (1925). 

Plants large, yellowish-green above. Stems creeping, regularly pinnately 
branched; branches to 10 mm long, terete, attenuate. Paraphyllia crowded on 
stems and branches, simple or lanceolate, often branched, acute, papillose, the 
cells short, rather thick-walled. Stem leaves slightly appressed when dry, broadly 
cordate-ovate, narrowed to acumen, to 2.5 x 1.3 mm, keeled above, deeply plicate; 
margins crenulate above, recurved throughout; costa extending to near the leaf 
apex, smooth. Median laminal cells pellucid, rhombic or oblong, ± inflated, 8-10 
µm, papillose at the upper end, the papillae small, the walls± thick, punctate at the 
corners; large group of cells at the basal angles small, subquadrate or rounded, 
unipapiilose, rather thin-walled. Branch leaves appressed when dry, erect
spreading when moist, ovate-lanceolate, to 1.5 x 0.6 mm, plicate. 

Exsiccati: Musci Japonici 14: 651 (1959), as Abietinella abietina. 

Distribution: Japan (Honshu), Europe. 

This species grows on humus in subalpine forests. The sporophytes are 
unknown in Japan. 

EXCLUDED SPECIES 

1. Thuidium meyenianum auct. non (Hampe) Dozy & Molk.: Watanabe, J. Hattori Bot. Lab. 36: 181, pl. 
4 (1972). 

All the collections of T. meyenianum reported by Watanabe (1972) seem to be T. bonianum 
Besch. 

2. Thuidium tamariscellum auct. non (C. Muell.) Bosch & Lac.: Watanabe, J. Hattori Bot. Lab. 36: 179, 
pl. 2 (1972). 

All the collections cited by Watanabe (1972) lack sporophytes and seem to differ from the plants 
from southern countries. 

6. He/odium Warnst. 

Stems creeping, pinnateiy or bipinnately branched, in cross-section central 
strand lacking or slightly developed. Paraphyllia abundant on stems and branches, 
filiform, 1-3 cells thick, branched, acute to acuminate at the tip. Stem leaves ovate
lanceolate, acuminate; margins revolute, crenulate, sometimes with teeth or ciliate 
appendages at the base; costa extending to near the leaf apex. Median lamina! 
cells oblong, oblong-hexagonal or rhomboidal, thick-walled, inflated, often 
unipapiilose on the dorsal surface, the papillae large, spinose, sometimes 
mammillose at the upper ends because of projecting cell ends. Branch leaves 
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ovate-lanceolate or ovate, acute or acuminate; margins crenulate or coarsely 
serrate; lamina! cells papillose at the upper end, or with a large papilla over each 
lumen. Setae very long, smooth. Operculum conic. Capsules inclined or 
horizontal, oblong-cylindric, curved. Annulus present. Peristome hypnoid. 

KEY TO THE SPECIES 

1. Stem leaves ovate-lanceolate, rather gradually attenuate; margins not ciliate. 
Median laminal cells of branch leaves with a small papilla at the upper end ........ . 
. . ... . .. . . . . . . . ... . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . .. . . . .. .. ... .. . .. .. .. . . . . . . . . . . . . . . . . . . .. . . . . . . . 1. H. paludosum 

1. Stem leaves broadly cordate-ovate, abruptly tapering to a subulate acumen; 
margins with ciliate appendages at the base. Median laminal cells of branch 
leaves with a large spinose papilla over lumen ....... .. .... .......... 2. H. sachalinense 

1. He/odium paludosum (Aust.) Broth. (Fig. 386, B) 

In Engler& Prantl, Nat. Pfl. 1(3): 1019 (1908). 

£/odium paludosum Aust., Musci Appal. no. 306 (1870). 

Plants brownish-green, in dense mats. Stems creeping, pinnately branched; 
branches to 5 mm long, terete. Paraphyllia abundant on stems, slender, smooth, 
usually 2 cells thick, with long, widely spreading branches, acute or acuminate. 
Stem leaves ovate-lanceolate, long-attenuate, to 1.5 x 0.6 mm, scarcely decurrent, 
concave; margins recurved or plane, crenulate above, often serrulate near the 
base; costa stout, extending to near the leaf apex, ± flexuose, yellowish-brown, 
smooth. Branch leaves oblong-lanceolate, shortly attenuate. Median laminal cells 
pellucid, rhomboidal, 15-20 x 4.0-4.5 µm, unequal, with a small papilla (mammilla) 
at the upper end, thin-walled; lower cells ± larger; cells at the basal angles, 
rectangular or subquadrate, thin-walled. 

Exsiccati: Musci Japonici 22: 1074 (1968). 

Distribution: Japan (Honshu), Siberia, N. America. 

This species grows on damp soil in bogs. 

2. He/odium sachalinense (Lindb.) Broth. (Fig. 386, C) 

In Engler & Prantl, Nat. Pfl. 1 (3): 1018 (1908). 

Thuidium sachalinense Lindb., Acta Soc. Sc. Fenn. 10: 244 (1872). 

Plants yellowish-green above, brown below. Stems creeping, pinnately 
branched; branches short, to 5 mm long, simple. Paraphyllia crowded on stem and 
branches, filiform, simple or branched, spinose at the tip, composed of 1-3 rows of 
elongate cells, occasionally foliose and the cells often unipapillose. Stem leaves 
slightly appressed, broadly cordate-ovate, abruptly tapering to a subulate, recurved 
acumen, to 1.0 x 0.6 mm; margins recurved, irregularly spinose-dentate at middle, 
with ciliate appendages at the base; costa stout, extending to 2/3 the leaf length, 
often with paraphyllia at the base on the dorsal surface. Median laminal cells 
rhomboidal or oblong, 18-22 x 4.5-6.0 µm, inflated, with a papilla over lumen or at 



Figure 386. 

A. Thuidium philibertii Umpr. a. Stem leaves, x20. b. Cells at apex of stem leaf, x250. c. 
Median lamina! cells of stem leaf, x385. d. Branch leaves, x20. e. Cells at apex of branch leaf, 
x250. f. Paraphyllia on stem, x250. (Noguchi 41162] 

B. He/odium paludosum (Aust.) Broth. g. Plant, x1. h. Stem leaves, x34. i. Branch leaves, 
x34. j. Cells at apex of branch leaf, x250. k. Median lamina! cells of branch leaf (dorsal view), 
x250. /. Paraphyllia on stem, x135. (Noguchi 65703] 

C. H. sachalinense (Undb.) Broth. m. Stem leaves, x34. n,o. Median lamina! cells of stem 
leaf (o, dorsal view), x250. p. Cells at base of stem leaf, x250. q. Branch leaves, x34. r. Median 
lamina! cells of branch leaf (dorsal view), x250. s. Paraphyllia on stem, x180. (lsotype of 
Thuidium sachalinense Undb. from Saghalien] 
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the upper end, thin-walled; cells at the basal angles subquadrate or rectangular, ± 
thick-walled, often papillose. Branch leaves broadly ovate, acute, to 0.50 x 0.25 
mm, concave, not plicate; margins serrate; costa with spinose teeth on above 
dorsal surface; laminal cells rhombic, often with a large or splnose papilla over 
lumen. 

Exsiccati: Musci Japonici 25: 1225 (1973). 

Distribution: Japan (Hokkaido, Honshu), Korea, Saghalien. 

This species grows on humus or rocks in subalpine forests. 

7. Hylocomiopsis Card. 

Hylocomiopsis ovicarpa (Besch.) Card. (Fig. 387) 

Rev. Bryol. 40: 23 (1913). 

Anomodon ovicarpus Besch., Ann. Sc. Nat. Bot. ser. 7, 17: 366 (1893) . 

Plants large, yellowish- to brownish-green, in dense mats. Stems prostrate or 
arcuate-decumbent, irregularly branched, without a central strand; branches 
patent-spreading, long, slender, straight or arcuate, attenuate or flagelliform at the 
apex, simple or with sparse branchlets. Paraphyllia numerous on stems, linear
lanceolate and branched, or foliose, the cells elongate, smooth. Stem leaves 
sparse, broadly ovate or semicircular, with subulate, semitortuous acumen, to 2 x 1 
mm, distinctly plicate; margins recurved, almost entire; costa single, stout, 
extending to above mid-leaf, often with paraphyllia in the lower 1 /3 on the dorsal 
surface. Median laminal cells pellucid, rhomboidal or oblong, 15-20 x 4.0-4.5 µ,m, 
thin-walled, mammillose at the upper ends because of projecting cell ends, at times 
the mammillae large, spiniform, punctate at the cell corners; alar cells not 
differentiated. Branch leaves broadly ovate or suborbicular, acute at the tip, plicate, 
ea. 0.9 x 0.5 mm; margins serrulate in the upper 1 /3; costa ceasing well-below the 
apex, flexuose above, ending in a spinose cell, with several teeth above; median 
laminal cells rhomboidal or elongate-oblong, with mammillae at the upper ends, at 
times the mammilla largely spinose. Dioicous. Inner perichaetial leaves ovate
lanceolate, ea. 1.8 mm long, acuminate; costa lacking or very weak; paraphyses 
several. Setae 12-22 mm long, reddish-brown. Capsules erect, oblong-cylindric, 
without apophysis, 1.4-2.0 x 0.8--1.0 mm, nut-brown; stomata absent. Annulus 
absent. Operculum conic, acute at the tip, ea. 0.35 mm long. Exostome teeth 
lanceolate, to 0.3 mm long, pale and papillose above, yellowish and cross-striolate 
below; endostome papillose, as long as exostome, the segments linear, cilia 
absent. Spores 20-25 µ,m , scabrous. Perigonia scattered in the upper parts of 
stems; perigonial leaves many, the inner leaves broadly ovate, obtuse, cymbiform, 
ea. 0.5 mm long; paraphyses few. 

Exsiccati : Musci Japonici 4: 182 (1950); 15: 706 (1959); 21: 1024 (1966); 27: 1325 (1976); 31 : 
1526 (1980). 

Distribution : Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea. 
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Figure 387. 

Hylocomiopsis ovicarpa (Besch.) Card. a,b. Dry plants, x1 (b, x15). c. Cross-section of stem, 
x250. d. Stem leaf, x34. e. Cells at apex of stem leaf, x250. f. Branch leaves, x34. g. Cells at 
apex of branch leaf (dorsal view), x250. h. Median laminal cells of branch leaf (dorsal view), 
x250. i. Paraphyllia on stem, x180. j. Inner perichaetial leaf, x15. k. Capsules, x10. l. 
Peristome teeth, x180. m. Dry male plant, x15. n. Inner perigonial leaf, x34. [Noguchi 10733) 
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This species usually grows on tree trunks, or occasionally on rocks and logs in 
subalpine forests. 

8. Bryonoguchia lwats. & Inoue 

Bryonoguchia molkenboeri (Lac.) lwats. & Inoue (Fig. 388) 

Misc. Bryol. Lichenol. 5(7): 107 (1970). 

Thuidium mo/kenboeri Lac. in Miquel , Ann . Mus. Bot. Lugd. Bat. 2: 298, t. 10 (1866). -
Tetracladium mo/kenboeri (Lac.) Broth. in Engler & Prantl, Nat. Pfl. ed. 2, 11 : 328, f . 667 (1925). 

Plants large and rigid, brown, occasionally blackish-brown below, yellowish
green above, scarcely glossy. Stems regularly bipinnately branched, without a 
central strand; branches± flexuose when dry, to 10 mm or longer, freely branched. 
Paraphyllia crowded on stems, branches and branchlets, linear and branched, 
sometimes foliose and with short branches, obtuse, furcate or acute at the tip of 
branches, the cells occasionally with a spinose papilla. Stem leaves very sparse, 
widely spreading or recurved when dry or moist, broadly cordate-ovate or cordate
deltoid, attenuate into a subulate acumen, to 1.5 x 0.5 mm, deeply biplicate; 
margins broadly revolute, almost entire above, remotely dentate below; costa stout, 
percurrent or ending well below the leaf apex, with paraphyllia on below dorsal 
surface. Median laminal cells pellucid, oblong or subrectangular, 13-18 x 5-7 µ.m, 
with a large spinose papilla on the dorsal surface, thick-walled; lower cells oblong 
or sublinear, 30-40 µ.m long, smooth, thick-walled; alar cells not differentiated. 
Branch leaves ovate- or deltoid-lanceolate, narrowly acute, to 0. 70 x 0.35 mm, 
deeply biplicate; margins coarsely serrate throughout; costa broad, ceasing well 
below the leaf apex, remotely papillose on dorsal surface; all laminal cells excepting 
the juxtacostal cells dorsally unipapillose. Perichaetia on stem; inner perichaetial 
leaves erect, lanceolate, subulate, to 4.5 mm long, slightly plicate, the costa 
percurrent. Setae 60-70 mm long, smooth, reddish-brown. Capsules inclined, 
cylindric, with an apophysis, curved, 4-5 x 1.2-1.5 mm; stomata few. Annulus well
developed. Operculum high conic or with an indistinct beak, 1.2-1. 7 mm long. 
Exostome teeth lanceolate, to 0. 75 mm long, cross striolate below, papillose above; 
endostome as long as exostome, the basal membrane high, the segments perforate 
above, cilia 2-3, elongate, appendiculate. Spores almost smooth, 10-13 µ.m. 
Calyptra cucullate, 4-5 mm long, smooth. Male plants similar to the female plants; 
perigonia on stem; inner perigonial leaves cymbiform, ea. 1.5 mm long. 

Exsiccati : Musci Japonici 5: 248 (1951) , as Tetrac/adium mo/kenboeri; 13: 647 (1958) , as T. 
molkenboeri; 17: 849 (1962) , as T. molkenboeri; 31: 1511 (1980) ; 33: 1606 (1982). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, China, Siberia. 

This species grows on soil or rocks at high elevations. 
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Figure 388. 

Bryonoguchia mo/kenboeri (Lac.) twats. & Inoue. a,b. Plants, x1 (b, x7). c,d. Stem leaves (c, 
dorsal, d, ventral view), x34. e. Median laminal cells of stem leaf, x250. f Branch leaves, x34. g. 
Median laminal cells of branch leaf (dorsal view), x250. h. Paraphyllia on stem, x250. i. Inner 
perichaetial leaf, x10. j. Peristome teeth, x135. k. Perigonium , x15. /. Inner perigonial leaf, x20. 
[Noguchi 39296] 
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AMBL YSTEGIACEAE 

The Japanese taxa of the Amblystegiaceae were revised by Kanda [1976(1975), 
1978(1976)]. 

KEY TO THE GENERA 

1. Paraphyllia abundant on stem ... ....... .. ... ................... .... ... ...... ..... ............ ... .. ..... .. ... 2 
1 . Paraphyllia absent or very few .... .... .. ..... ...... ...... ....... .. .. ....... .. ..... ...... ... .... ... ........ ... 3 

2. Leaves strongly decurrent, the alar cells large and forming clearly defined, 
inflated regions ........................................ ..... ............. ....... .......... 1. Cratoneuron 

2. Leaves scarcely decurrent; alar regions scarcely differentiated ... .... .. ..... .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 . Sasaokaea 

3. Costa usually long, extending to near the leaf apex or to mid-leaf (excl. 
Campyliadelphus stellatus), single ...... .......... ....... ...... ... .. ... ... ... .. ...... .. .. .... .... ...... .. 4 

3. Costa usually short (excl. Hygrohypnum luridum) , often forked, double, or 
indistinct .. ....... .......... ..... ... ... ..... ... .......... .. .. ... .. .. ...... .. ..... ... ... ........ ....... ... .. .... ........... 8 
4. Leaves rounded-obtuse, concave, strongly decurrent .... .... ........ 7. Calliergon 
4. Leaves acute to acuminate, or apiculate, flat or cochleariform, sl ightly 

decurrent ....... .... ...... .. .... .. ... .. ... ........ .... ........ .... .... .. ......... .. ... ...... ...... ............... .... 5 
5. Plants medium to robust. Alar regions of leaves usually distinctly differentiated 

·· ·· ······ ················· ······ ······· ······· ··· ·· ···· ··· ········ ················· ····· ·· ········· ········· ··········· ····· ·· ·· 6 
5. Plants small , rarely large. Alar regions of leaves usually weakly differentiated ..... 

···· ··· ··· ·········· ······· ·· ······ ······ ·········· ··· ··· ··· ···· ·· ·········· ····· ···· ·· ········· ···· ······· ······ ·· ···· ······· ··· 7 
6. Stems irregularly branched. Stem leaves tapering to an elongate channeled 

acumen, not falcate-secund; margins entire throughout ... .. ...... .. ..... ..... ....... ..... . 
. . . . ...... ... ..... . .. . .. . . ... . .. . . . . . . . . . . . . . . . . . .. .. . . . .. .. .... ..... ... . .. . . . . . . . . . . . . . . .. . . . 3. Campyliadelphus 

6. Stems pinnately to subpinnately branched. Stem leaves acute to long-
acuminate, often falcate secund; margins serrulate at apex ..... .. ....... .... .... ... .... . 
.. ...... ...... ........... ... .... ........ ........ .. ......... ... ..... ....................... .. ... 10. Drepanocladus 

7. Alar cells of leaves with thick, porose walls ..... ..... ....... .. ..... ... ..... .. 8. Loeskypnum 
7. Alar cells of leaves with thin, not porose walls ............. .. ............. 2. Amblystegium 

8. Leaves acute to rounded-obtuse, strongly concave .... ..... ........ .. ......... ..... .... ... 9 
8. Leaves attenuate, slightly concave ..... ........ .......... .... ...... .. .... ..... ......... ............ 10 

9. Stems with hyalodermis. Leaves distinctly decurrent ; alar regions distinctly 
differentiated, colourless and hyaline ..... ... .... .. ..... ..... ....... .. ........ 9. Calliergonella 

9. Stems without hyalodermis. Leaves scarcely decurrent; alar regions 
differentiated, coloured ... ...... .. ........ ..... .... ...... .. ....... ...... ............ ... 6. Hygrohypnum 
10. Plants small. Stem leaves tapering to a narrow, channeled acumen, longer 

than 0.5 mm long .. ....... .... .... ... ........... .. ... .. .......... ........ .... ... ...... ... 4. Campylium 
10. Plants minute. Stem leaves gradually attenuate, to 0.35 mm long .... ...... ... .... . 

.. . . . . .. .. . . . . ... . .. . . . . . . . . ..... ... . . . . . . . . . . . .. . . . . . . . . . . . . . . .. .. ....... . ..... .. . . . . . . . . ... . .. . . . . . . . 5. Platydictya 
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1. Cratoneuron (Sull.) Spruce 

Stems creeping, usually pinnately branched, with a small central strand. 
Paraphyllia present. Stem leaves triangular to ovate-lanceolate, strongly decurrent; 
margins almost entire; costa single, stout, extending to near the leaf apex. Branch 
leaves similar to the stem leaves. Median laminal cells elongate-hexagonal to 
elongate-rectangular with acute ends, thin-walled, punctate or bearing a small 
papilla at dorsal upper ends; basal and alar cells clear1y enlarged, inflated and 
forming clear1y defined auricles. Dioicous. Perichaetia on stem; inner perichaetial 
leaves clear1y differentiated, much larger than the stem leaves, plicate. Setae very 
long, slender. Capsules horizontal or inclined, oblong, often arcuate, strongly 
constricted below the mouth when dry. Annulus present. Peristome hypnoid. 
Perigonia on stem, gemmiform. 

The distinctly delimited regions of large, inflated cells at leaf base are a unique 
character of the genus Cratoneuron. 

KEY TO THE SPECIES 

1. Stem leaves triangular to ovate-lanceolate, acuminate, straight, scarcely plicate; 
basal and alar cells colour1ess, thin-walled; paraphyllia often lanceolate ..... ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . .. . .. . . . .. . . . . . . . . . . . . . . . . . . . . 1. C. filicinum 

1. Stem leaves ovate- or oblong-lanceolate, long-attenuate, often falcate, deeply 
plicate; alar and basal cells yellowish-brown, thick-walled; paraphyllia often 
filamentous ..... .. ...... ................................................................... 2. C. commutatum 

1. Cratoneuron filicinum (Hedw.) Spruce 

Cat. Muse. Amaz. And.: 21 (1867). 

Hypnum filicinum Hedw., Spee. Muse.: 285, t. 76, f . 5-10 (1801). - Amblystegium filicinum 
(Hedw.) De Not., Cronac. Briol. ltal. 2: 25 (1867). - Hygroamblystegium filicinum (Hedw.) Loeske ex 
Broth. in Engler & Prantl, Nat. Pfl. 1 (3): 1028, f. 740 (1908). - H. latifolium Okam., J. Coll. Sc. Imp. 
Univ. Tokyo 36(7): 28, t. 13 (1915). 

Stems ea. 100 mm long or longer, often ± hooked at apex, sparingly or densely 
often pinnately branched, with a small central strand; branches to 10 mm long, 
often ± hooked at apex. Paraphyllia usually abundant on stems, sometimes few, 
linear to lanceolate to linear; paraphyllia on branches absent. Stem leaves scarcely 
altered when dry, triangular to ovate-lanceolate, acuminate, distinctly decurrent, 
0.8-1.5 x 0.4-1.0 mm, concave, scarcely plicate; margins crenulate; costa single, 
yellowish brown, stout, 0.05--0.09 mm thick at base, gradually narrowed upwards, 
extending to the leaf apex or ceasing below. Branch leaves ovate-oblong to 
oblong-lanceolate, acuminate, ± falcate. Median lamina! cells elongate-hexagonal 
or oblong, ± irregular, with acute ends, 15--20 x 4.0-4.5 µ.m, thin-walled, prorate on 
the dorsal upper ends; upper and marginal cells similar to the median; basal and 
alar cells enlarged, oblong to elongate-rectangular, hyaline, 35-45 x 20--30 µ.m, thin
walled, forming large, clear1y defined, inflated auricles. Lamina! cells of branchlet 
leaves often prorate on dorsal surface. Dioicous. Inner perichaetial leaves much 
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larger than the stem leaves, oblong, abruptly tapering to an elongate acumen, 
plicate, with a costa, to 4 mm long; paraphyses absent. Setae 20--30 mm long, 
flexuose, especially so when dry, reddish-brown. Capsules inclined, arcuate, with 
an indistinct apophysis, 1.5--2.0 x 0.8--1.0 mm, reddish-brown, strongly constricted 
below the mouth when dry; stomata numerous, phaneropore. Annulus present. 
Exostome teeth to 1.3 mm long; endostome as long as exostome, the basal 
membrane high, the segments large, keeled, perforate, cilia 2--3, elongate. Spores 
15--20 µm. Perigonial leaves ovate, acute, ea. 0.5 mm long; paraphyses absent. 

The plants are not rare in damp or moist sites in the lowlands of Japan. It 
prefers calcareous soil. The Japanese plants are usually sterile. 

This aquatic species is widely distributed and highly variable in many 
characters. But it is easily known by the triangular leaves with large alar cells. 

1 a. var. filicinum (Fig. 389, A) 

Stem leaves triangular-ovate, to 1.5 x 1.0 mm; costa stout, extending almost to 
the leaf apex; branch leaves ovate-oblong, to o. 70 x 0.35 mm. Alar regions 
distinctly auriculate, the alar cells lax, thin-walled. 

Exsiccati : Musci Japonici 7: 309 (1953); 11: 510 (1956); 14: 673 (1959); 16: 764 (1960); 20: 967 
(1964) . 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Asia, Europe, N. and S. America, New 
Zealand. 

1 b. var. tenerrimum Warnst. (Fig. 389, B) 

Hedwigia 57: 122 {1915). 

Cratoneuron tenerrimum (Warnst.) Kanda, J. Sc. Hiroshima Univ. ser. b, div. 2, 15: 236, f. 15, 
12-19 (1976) . 

Stem leaves ovate-lanceolate, to 1.0 x 0.5 mm; costa slender, ending far below 
the leaf apex; branch leaves oblong-lanceolate, to 0.80 x 0.25 mm. 

Distribution: Endemic to Japan (Honshu). 

The var. tenerrimum is smaller and the costa is narrower and shorter than in 
var. filicinum. 

2. Cratoneuron commutatum {Hedw.) Roth (Fig. 390, A) 

Hedwigia 38 BeibL 1: 6 {1899). 

Hypnum commutatum Hedw., Spee. Muse.: 284 (1801) . - Amblystegium commutatum (Hedw.) 
De Not., Cronac. Briel. ltal. 2: 25 (1867) . 

Plants robust. Stems densely pinnately branched; branches simple, to 10 mm 
long. Paraphyllia abundant, filamentous. Stem leaves ovate- or oblong-lanceolate, 
long-attenuate, often falcate, to 2.5 x 0.9 mm, deeply plicate; costa stout, extending 
to near the leaf apex. Branch leaves similar to the stem leaves in shape but smaller, 
strongly falcate. Median lamina! cells linear-rhomboidal, 35--45 x 3-4 µm; basal and 
alar cells yellowish-brown, rectangular or ovate, 50--80 x 20-25 µm, thick-walled. 
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Figure 389 

A. Cratoneuron filicinum (Hedw.) Spruce var. filicinum. a. Plant, x1. b. Stem leaves, x34. c. 
Cells at apex of stem leaf, x250. d. Median laminal cells of stem leaf, x385. e. Cells at base of 
stem leaf, x135. f. Branch leaves, x34. g. Paraphyllia, x180. h. Inner perichaetial leaf, x15. i. 
Capsules, x10. j. Dry capsule, x10. k. Peristome teeth, x135. I. Inner perigonial leaf, x34. 
[Noguchi 64591] 

B. C. filicinum var. tenenimum Warnst. m. Stem leaves, x34. n. Median lamina! cells of 
stem leaf, x385. o. Cells at base of stem leaf, x135. p. Branch leaves, x34. [Noguchi 34590] 
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Figure 390. 

A. Cratoneuron commutatum (Hedw.) Roth . a. Plant, x1 . b. Stem leaves, x34. c. Median 
laminal cells of stem leaf, x385. d. Cells at base of stem leaf, x135. e. Paraphyllia, x180. f 
Branch leaf, x34. [Schofield in NIGH 156936 from Canada) 

B. Amblystegium humile B. S. G. g. Stem leaves, x34. h. Median laminal cells of stem leaf, 
x250. i. Cells at base of stem leaf, x180. j. Branch leaf, x34. k. Sporophyte and perigonium, 
x20. l. Dry capsule, x15. m. Calyptra, x10. [lsotype of A. pseudo-radica/e Card.) 

C. A. radicale (P. Beauv.) Mitt. n. Stem leaves, x34. o. Median laminal cells of stem leaf, 
x250. p. Cells at base of stem leaf, x180. q. Branch leaves, x34. [Holotype of Campylium 
okamurae Broth. ex lhs.) 



AMBL YSfEGIACFAE 891 

Distribution: Japan (Hokkaido), Himalaya, N. & C. Europe, Greenland, N. America. 

This species grows on wet calcareous rocks. The sporophytes are unknown in 
Japanese material. 

DOUBTFUL OR EXCLUDED TA:XA 

1. Cratoneuron decipiens auct. non (De Note) Loeske: Sak., Bot. Mag. Tokyo 51: 797 (1937). 
This species was added to the flora of Japan by Sakurai (1937). According to Kanda (1976), the 
presence of this species in Japan is doubtful . 

2. Cratoneuron filicinum var. fa/lax auct. non (Brid.) Roth.: Reim. & Sak., Bot. Jahrb. 64: 549 (1931). 
Reimers and Sakurai (1931) reported the occurrence of this variety in Japan. According to kanda 
(1976), the voucher specimens are an ecological modification of C. filicinum var. filicinum without 
taxonomical value . 

2. Amblystegium B. S. G. 

Plants small to large. Stems densely or sparingly branched, with a small central 
strand. Paraphyllia absent. Stem leaves lanceolate to oblong-lanceolate, gradually 
tapering to a flat acumen, scarcely decurrent; margins entire or finely serrulate; 
costa single, slender, extending to mid-leaf or slightly longer. Branch leaves 
smaller than the stem leaves. Median laminal cells elongate with acute ends, thin
walled, towards leaf base slightly larger; alar regions not sharply defined, the alar 
cells isodiametric to rectangular, thin-walled. Perichaetia on stem; inner 
perichaetial leaves much larger than the stem leaves, lanceolate, long-acuminate, 
plicate. Setae long, slender, often flexuose when dry. Capsules inclined to 
horizontal, often arcuate, asymmetric, usually constricted under the mouth when 
dry or empty; stomata several. Annulus present. Operculum dome-shaped, with a 
small apiculus. Peristome hypnoid; segments large; endostome as long as 
exostome. Calyptra cucullate. Perigonia on stem, with few leaves. 

The genus Leptodictyum has often been separated from the genus 
Amblystegium. However, the both genera are very similar and the distinguishing 
characters between them seem to be only the shape of laminal cells. The genus 
Hygroamblystegium is usually separated from Amblystegium by the strong costa, 
often extending to leaf apex or being excurrent. However, the three genera are 
similar to each other and it is not easy to separate them. Several authors accept 
them as a single genus Amblystegium, and this practice is followed here. 

KEY TO THE SPECIES 

1. Alar regions ± delimited by compact areolation, the alar cells quadrate to shortly 
rectangular . . . . . . . . . . . . . . . . .. . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . 1. A. serpens 

1. Alar regions scarcely delimited, the alar cells lax, usually elongate-rectangular to 
oblong, or quadrate ............................................................................ ....... ...... .... .. 2 
2. Costa of stem leaves extending to near the leaf apex .... .. ........ .... ... ... ....... ...... 3 
2. Costa of stem leaves extending to 3/5 to 3/4 the leaf length .. ..... ... ............. ... 6 

3. Costa of stem leaves ± flexuose above .............................................. 6. A. varium 
3. Costa of stem leaves straight or curved above .. ........ ........ .................... .... ...... .. ... 4 
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4. Median lamina! cells linear-rhomboidal to sublinear .............. 3. A. bandaiense 
4. Median lamina! cells elongate-hexagonal to rhomboidal ................................. 5 

5. Stem leaves broadly lanceolate, laminal cells elongate-hexagonal to rhomboidal, 
35-45 x 8-10 µm ........................... .... ..... .. ............................................ 4. A. humile 

5. Leaves deltoid-lanceolate, broadest near the base; lamina! cells oblong-
hexagonal, 12-15 x 4-5 µm .......... .................... .... ... ................ ...... 7. A. calcareum 
6. Stem leaves broadly lanceolate, gradually attenuate to a slender point ........... . 

...... .... ..... .. ..... .. .......... ... ................. ........ ... ........................................ 2. A. riparium 
6. Stem leaves triangular-ovate, with an elongate, somewhat channeled acumen 

...... ........................ ......................... .................... ....... .. ..................... 5. A. radicale 

1. Amblystegium serpens (Hedw.) B. S. G. 

Bryol. Eur. 6: 53, t. 564 (1853). 

Hypnum serpens Hedw., Spee. Muse.: 268 (1801) . 

Plants small and slender. Stem leaves sparse, gradually tapered into a narrow 
acumen, finely acuminate at tip, to 1.0 x 0.4 mm; margins finely serrulate; costa 
broad but weak, extending to mid-leaf or shorter. Branch leaves smaller than the 
stem leaves. Median lamina! cells elongate-rhomboidal, elongate-oblong, or 
oblong-hexagonal, 25-35 x 6--8 µm; alar regions ± delimited, the alar cells 
numerous, subquadrate or rectangular, 9-13 µm. Autoicous. Inner perichaetial 
leaves membranaceous, broadly lanceolate, ea. 2 mm long; paraphyses absent. 
Setae 10-15 mm long, reddish-brown. Capsules inclined, with an indistinct 
apophysis, 1.7-2.0 x 0.6--0.7 mm, reddish brown. Operculum 0.4-0.5 mm long, 
acute at tip. Exostome teeth to 0.45 mm long, yellowish-brown below, yellowish 
above; cilia of endostome 1. Spores 10-13 µm, smooth. Perigonia ea. 0.35 mm 
long; paraphyses absent. 

1 a. var. serpens (Fig. 391, A) 

Stem leaves gradually attenuate, alar cells subquadrate. 

Distribution: Japan (Hokkaido, Honshu). Korea, China, N. and C. Asia, Europe, N., C. and S. 
America, N. Africa, New Zealand. 

This taxon grows on tree trunks and decayed logs in conifer forests. 

1 b. var. juratzkanum ($chimp.) Rau & Herv. (Fig. 391, B) 

Cat. N. Am. Musci: 44 (1880) . 

Amb/ystegium juratzkanum $chimp., Syn.: 693 (1860) . - A. serpens subsp. juratzkanum 
(Schimp.) Ren . & Card., Hedwigia 32: 351 (1893) . 

Closely related to A. serpens var. serpens from which it is weakly distinguished 
by the longer, rectangular alar cells and by the somewhat broader lamina! cells. 
The stem leaves are usually more narrowly attenuate at the apex than those of var. 
serpens. 

Distribution: Japan (Hokkaido, Honshu), Korea, China, Europe, N. America. 
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Figure 391. 

A. Amblystegium serpens (Hedw.) B. S. G. var. serpens. a. Plant, x20. b. Stem leaves, x48. 
c. Cells at apex of stem leaf, x180. d. Median laminal cells of stem leaf, x250. e. Cells at base 
of stem leaf, x180. f. Branch leaves, x48. g. Inner perichaetial leaf, x20. h. Capsule, x20. i. 
Peristome teeth, x135. [Noguchi 36106] 

B. A. serpens var. juratzkanum ($ch imp.) Rau. & Herv. j. Stem leaves, x48. k. Median 
laminal cells of stem leaf, x250. /. Cells at base of stem leaf, x180. m. Branch leaves, x48. 
[NICH 83046] 
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This taxon grows on moist, decayed logs and tree roots. 
Some authors accept var. juratzkanum as a distinct species. 

2. Amblystegium riparium (Hedw.) B. S. G. 

Bryol. Eur. 6: 58, t. 570 (1853). 

Hypnum riparium Hedw., Spee. Muse.: 241 (1801). - Leptodictyum riparium (Hedw.) Warnst., 
Krypt. Fl. Brandenburg 2: 878, pl. 884 (1906) . - Cirriphyllum semitennifolium Sak., Bot. Mag. Tokyo 
54: 9, f. 7 (1940). 

Plants large for the genus. Stems elongate, irregularly branched. Stem leaves 
erect to widely spreading when dry, broadly lanceolate, gradually attenuate into a 
flat acumen, variable in size, 2.0--3.5 x 0.5-0.9 mm; margins entire; costa extending 
to mid-leaf or longer. Branch leaves usually smaller than the stem leaves. Median 
laminal cells spindle-shaped or linear-rhomboidal, 70--85 x 10-13 µm; basal cells 
oblong-hexagonal or rectangular, 60--85 x 10-13 µm, thin-walled; alar regions 
scarcely delimited, the alar cells quadrate. Inner perichaetial leaves lanceolate. 
Setae 10-40 mm long. Exostome teeth to 0.6 mm long, yellowish brown and finely 
striolate below, yellowish and papillose above. Spores 9-13 µm, almost smooth. 
Perigonia on stem; inner perigonial leaves ovate, acuminate, ea. 0.6 mm long; 
paraphyses absent. 

The plants and leaves are highly variable in size. 

2a. var. riparium (Fig. 392, A) 

Stems subpinnately branched, the branches short. Leaves broadly lanceolate, 
shortly attenuate. 

Exsiccati : Musci Japonici 6: 277, 278 (1953) , as Leptodictyum riparium. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Asia, Europe, N. Africa, N. and C. 
America, Australia. 

This taxon is common in damp habitats near streams or fens in the lowlands. 

2b. var. longifolium (Schultz) Schimp. (Fig. 392, B) 

Syn. : 598 (1860). 

Hypnum /ongifolium Schultz, Fl . Starg.: 335 (1806) . - Leptodictyum riparium var. /ongifolium 
(Schultz) Warnst. , Krypt. Fl. Brandenburg 2: 880 (1906). 

Plants larger than var. riparium. Stems with few, long, distant branches. 
Leaves lanceolate to linear-lanceolate, long-attenuate. 

Distribution: Japan (Hokkaido, Honshu). Widely distributed in the N. Hemisphere. 

This taxon thrives in moving water. It lacks sporophytes, in contrast to the var. 
riparium which usually bears sporophytes. 
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A.Amblystegium riparium (Hedw.) B. S. G. var. riparium. a. Stem leaves, x15. b. Cells at 
apex of stem leaf, x180. c. Median laminal cells of stem leaf, x180. d. Cells at base of stem 
leaf, x180. e. Branch leaves, x15. f Capsules, x15. g. Dry capsule, x15. h. Peristome teeth, 
x135. i. Inner perigonial leaf, x34. (a--i, Noguchi s.n .) 

B. A. riparium var. longifo/ium (Schultz) Schimp. j. Plant, x 1. (Noguchi 15444] 

C. A. bandaiense (Tak.) Nog. k. Stem leaves, x34. /. Cells at apex of stem leaf, x250. m. 
Median laminal cells of stem leaf, x250. n. Cells at base of stem leaf, x250. (Kanda 5959] 
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3. Amblystegium bandaiense (Tak.) Nog., comb. nov. (Fig. 392, C) 

Rhynchostegiella bandaiensis Broth. & Par. ex Tak., J. Jap. Bot. 19: 410, f. 12 (1943) . -
Leptodictyum bandaiense (Tak.) Kanda, J. Sc. Hiroshima Univ. ser. b, div. 2, 15: 242, f. 17, 14-22 
(1976). 

Plants medium-sized, green. Stem leaves broadly lanceolate, gradually 
narrowed to an acuminate point, to 2.5 x 0.9 mm; margins entire, slightly recurved 
at the basal angles; costa stout, extending to just below the leaf apex. Branch 
leaves smaller than the stem leaves. Median laminal cells linear-rhomboidal to 
sublinear with acute ends, ~ x 5-7 µm, thin-walled; upper cells rhomboidal, 
35-45 x 10-13 µm; towards leaf angles smaller but the alar regions not 
differentiated. Setae ea. 3 mm long, smooth. Capsules inclined. Peristome 
hypnoid; exostome teeth lanceolate, cross striolate below. 

Distribution : Endemic to Japan (Honshu). 

This species grows on wet soil beside lakes or fens. 
The plant from Sugadaira described and illustrated by Takaki (J. Jap. Bot. 19: 

410, f. 12, 1943) under the name Rhynchostegie/la bandaiensis Broth. & Par. was 
late identified by Takaki as Campylium hispidulum (Brid.) Mitt. (J. Hattori Bot. Lab. 
16: 55, 1956). Kanda {1976), however, transferred Ryhnchostegie/la bandaiensis 
Tak. into the genus Leptodictyum and described and illustrated it again using a 
specimen from Sugadaira (Takaki no. 755) . Unfortunately the plant described by 
Kanda is different from the type specimen from Sugadaira (Takaki in Herb. K. 
Sakurai no. 14556), and is characteristic in its long costa reaching near the leaf 
apex. It is better to give a new name to the plant described by Kanda. 

4. Amblystegium humile (P. Beauv.) Crundw. (Fig. 390, B) 

J. Bryol. 11 : 603 {1981 ). 

Hypnum humile P. Beauv., Prodr. : 65 (1805) . - Amblystegium kochii B. S. G., Bryol. Eur. 6: 57, t. 
568 (1853) . - Leptodictyum kochii (B. S. G.) Warnst. , Krypt. Fl . Brandenburg 2: 874 (1906) . - A 
fauriei Broth . & Par. , Rev. Bryol. 31: 93 (1904) . - A pseudo-radica/e Card ., Beih . Bot. Centralbl. 17: 
38, f . 24 (1904). -A pseudo-riparium Warnst., Hedwigia 57: 117, f . 52 (1915). -A flaccidum Broth. & 
Vas., Oefv. Finska Vet. Soc. Foerh. 62A(9) : 36 (1921) . - A riparium var. elongatum auct. non B. S. G.: 
Besch., Ann. Sc. Nat. Bot. ser. 7, 17: 386 (1893). 

Plants small. Stem leaves broadly lanceolate, more or less abruptly long
acuminate, to 1.5 x 0.5 mm; margins entire or finely serrulate; costa slender but 
thicker than that of A. riparium, ending well below the leaf apex, often curved above. 
Median laminal cells elongate-hexagonal to rhomboidal, 35-45 x 8--1 0 µm; basal 
cells elongate-rectangular or oblong, 20-35 x 9-15 µm ; alar regions not defined. 
Inner perichaetial leaves 1.0-1 .2 mm long, lanceolate, long-acuminate. Setae 2-4 
mm long. Capsules to 2.5 x 1.0 mm, oblong-cylindric, broadest at the mouth. 
Exostome teeth ea. 0.5 mm long; similar to those of A. riparium. Calyptra ea. 1.5 
mm long. Inner perigonial leaves ea. 0.5 mm long. 

Distribution: Japan (Hokkaido, Honshu), Asia, Europe, N. America. 

This species grows on wet soil. 
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According to Kanda (1976), Amblystegium riparium var. elongatum B. S. G. as 
described in Bescherelle (1893) is conspecific with Leptodictyum kochii (B. S. G.) 
Warnst. [ = Amblystegium humile (P. Beauv.) Crundw.). 

5. Amblystegium radicale (P. Beauv.) Mitt. (Fig. 390, C) 

J. Linn. Soc. Bot. 12: 569 (1869). 

Hypnum radica/e P. Beauv., Prodr.: 68 (1805). - Campylium radicale (P. Beauv.) Grout, 
Bryologist 12: 96 (1906). - Leptodictyum radica/e (P. Beauv.) Kanda, J. Sc. Hiroshima Univ. ser. b, 
div. 2, 15: 247, f. 21 , 1-13 (1976) . -C. okamurae Broth. ex lhs., Classif. Moss. Japan: 72 (1932). 

Plants small. Stem leaves triangular-ovate, with an elongate, somewhat 
channeled acumen, to 2.0 x 0. 7 mm, broadest above the leaf base, long decurrent; 
costa rather stout, extending to mid-leaf or longer. Median laminal cells linear
hexagonal, 35-50 x 10-15 µm; basal cells rather abruptly larger, 35-50 x 10-15 µm, 
the walls thicker. 

Distribution : Japan (Hokkaido, Honshu, Shikoku), N. and C. Europe, N. and C. America. 

This species grows on wet soil. 
On a basis of leaves with a channeled acumen, Jennings (1951) and Crum 

(1973), and Crum and Anderson (1981) classified this species in the genus 
Campylium. The other characters, however, are similar to those of Amblystegium. 

6. Amblystegium varium (Hedw.) Lindb. (Fig. 393, A) 

Musci Scand.: 32 (1879). 

Leskea varia Hedw., Spee. Muse.: 216, t. 53, f. 15-20 (1801) . - Hygrohypnum varium (Hedw.) 
Moenk., Hedwigia 50: 275 (1911). 

Stem leaves broadly lanceolate, more or less abruptly tapering to an narrow, 
elongate acumen, to 1.2 x 0.4 mm, brownish at base; margins entire; costa 
extending to near the leaf apex, flexuose above. Branch leaves smaller than the 
stem leaves; costa shorter and less flexuose than that of stem leaves. Median 
laminal cells elongate-hexagonal, 3~5 x 8-9 µm, thin-walled, punctate at corners; 
marginal cells shorter; lower cells larger, rectangular; several rows of cells across 
insertion larger, 20-35 x 9--15 µm, thin-walled, brownish; alar regions not 
differentiated. 

Distribution: Japan (Hokkaido, Honshu), Siberia, Caucasus, Europe, northern Africa, N. and C. 
America. 

This species grows on soil and exposed tree roots in the lowlands. The 
sporophytes are unknown in Japan. 

7. Amblystegium ca/careum (Kanda) Nag., comb. nov. (Fig. 393, B) 

Hygroamblystegium calcareum Kanda, J. Sc. Hiroshima Univ. ser. b, div. 2, 15: 221, f. 8, 23----30 
(1976). 

Plants small, dark-green. Stems creeping, sparsely leaved, ea. 0.5 mm wide 
with leaves, sparingly branched; branches simple, sparsely leaved. Stem leaves 
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Figure 393. 

A. Amblystegium varium (Hedw.) Undb. a. Stem leaves, x40. b. Cells at apex of stem leaf, 
x215. c. Median lamina! cells of stem leaf, x215. d. Cells at base of stem leaf, x215. e. Branch 
leaves, x40. f Capsule, x12. [lkegami 22829] 

B. A. ca/careum (Kanda) Nog. g. Plant, x25. h. Stem leaves, x75. i. Cells at apex of stem 
leaf, x300. j. Median lamina! cells of stem leaf, x300. k. Cells at base of stem leaf, x300. /. 
Branch leaves, x75. [lsotype of Hygroamblystegium ca/careum Kanda] 
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deltoid-lanceolate, narrowly acute, to 0.35 x 0.15 mm; margins serrulate 
throughout; costa stout, extending to near the leaf apex. Median lamina! cells 
oblong-hexagonal, 12-15 x 4-5 µm, thin-walled, punctate at corners; lower cells 
subquadrate to hexagonal, 6--9 µm, thin-walled; alar regions not differentiated. 

Distribution: Endemic to Japan (Honshu, Kyushu). 

This species grows on calcareous rocks in the lowlands. The sporophytes are 
unknown. 

3. Campyliadelphus (Kindb.) R. S. Chopra 

Stems prostrate or ascending, irregularly, densely or sparingly branched. Stem 
leaves widely spreading or somewhat squarrose both when dry or moist, broadly 
lanceolate, tapering to an elongate channeled acumen; margins entire; costa 
single, extending to near mid-leaf or short, furcate, or absent. Branch leaves similar 
to the stem leaves but smaller. Laminal cells linear to sublinear, thin-walled, often 
with a small papilla-like thickening on the upper ends; alar and basal cells enlarged, 
lax, often forming a distinct region. Perichaetial leaves much larger than the stem 
leaves, broadly lanceolate or lanceolate, membranaceous, deeply plicate; costa 
very weak or absent; paraphyses absent. Setae elongate. Capsules horizontal, 
curved, asymmetric. Annulus present. Operculum conic-rostrate. Peristome well 
developed, hypnoid. 

KEY TO THE SPECIES 

1. Costa very short or indistinct ............................................................ 3. C. stellatus 
1. Costa long, extending to mid-leaf or longer .......................................................... 2 

2. Leaves lanceolate, tapering to a piliferous, not channeled acumen; costa 
extending to near leaf apex ............................................................. 4. C. elodes 

2. Leaves broadly lanceolate, tapering to a subulate, somewhat channeled 
acumen; costa ending near mid-leaf ............................................................. .. . 3 

3. Median laminal cells shorter than 50 µm; alar cells shorter than 20 µ.m .............. .. 
.... ...................................................................................... ...... ... 1. C. chrysophyllus 

3. Median laminal cells longer than 70 µm; alar cells longer than 40 µ.m ................. . 
........ ....... .. . .......... . .............. .. .. .......... .......... ... ... ... .................. .......... 2. C. polygamus 

1. Campyliadelphus chrysophyllus (Brid.) R. S. Chopra (Fig. 394, A) 

Taxon. Indian Mosses: 443 (1975) . 

Hypnum chrysophyllum Brid., Musci Ree. : 2(2): 84, t. 2, f. 2 (1801). - Campylium chrysophyllum 
(Brid.) J. Lange, Nomencl. Fl. Dan.: 210 (1887). 

Plants pale green above, yellowish-brown or yellowish-green below. Stems 
prostrate or often ascending, irregularly branched; branches dense, erect, to 5 mm 
long. Stem leaves dense, erect-spreading when dry, often ± secund, rather 
abruptly tapering to a long ± channeled acumen, broadly lanceolate, broadest near 
the base, to 1.5 x 0.5 mm, slightly decurrent; margins entire, erect in the upper part, 
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slightly recurved at the base; costa rather strong, single, extending to mid-leaf or 
longer. Median lamina! cells linear with obtuse ends, 40-50 x 4.0-4.5 µm , more or 
less thick-walled; lower cells shorter; alar cells rectangular or subquadrate, 12-16 x 
5.0-8.5 µm, ± inflated, forming narrow triangular, pellucid regions. Inner 
perichaetial leaves lanceolate, often with erase teeth, to 3.5 mm long; costa slender, 
weak. Setae 25-30 mm long; flexuose, reddish-brown. Capsules inclined, 2.5-3.5 x 
0.9-1.0 mm, with an apophysis. Operculum conic. Exostome teeth to 0.6 mm long; 
endostome as long as exostome, the basal membrane high, the segments large, 
the cilia as long as the segments, nodulose. Spores 10-13 µm, smooth. 

Exsiccati: Musci Japonici 10: 460 (1956); 12: 568 (1957); 19: 905 (1964); all as Campylium 
chrysophyl/um. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, China, Himalaya, C. Asia, 
Caucasus, Europe, E. Africa, N., C. & S. America. 

This species is not rare in Japan, especially on calcareous soil. Most of the 
specimens collected in Japan are female and sterile. Sporophytes are rarely found, 
and the male plants have not been seen. 

2. Campyliadelphus polygamus (B. S. G.) Kanda (Fig. 394, B) 

J. Sc. Hiroshima Univ. ser. b, div. 2, 15: 267, f. 27, 13-24 (1976). 

Amblyst&gium polygamum B. S. G., Bryol. Eur. 6: 60, t. 572 (1853). - Campylium polygamum (B. 
S. G.) C. Jens., Medd. Greenland 3: 329 (1887). - Chrysohypnum polygamum (B. S. G.) Loeske, 
Moosfl. Harz.: 304 (1903) . 

Stems ascending, irregularly branched; branches rather dense. Stem leaves 
scarcely altered when dry, broadly lanceolate, gradually tapering to subulate, 
channeled acumen, to 3 x 1 mm, somewhat recurved; margins entire, slightly 
recurved at base; costa weak but often extending to mid-leaf. Branch leaves 
smaller than the stem leaves, to 2.0 x 0.5 mm, ecostate. Median lamina! cells linear, 
scarcely vermicular, 70-100 x 6-8 µm, thin-walled, prorate; lower cells elongate
rectangular, with thicker walls; alar cells rectangular to oblong, 40-55 x 15-20 µm, 
with thin or thick walls, hyaline, forming large, inflated regions. 

Distribution: Japan (Hokkaido, Honshu), Siberia, Europe, N. Africa, Greenland, N. America, 
Australia, New Zealand. 

This species grows on wet soil in marshy sites beside lakes or pools. 

3. Campyliadelphus stellatus (Hedw.) Kanda (Fig. 395, A) 

J. Sc. Hiroshima Univ. ser. b, div. 2, 15: 269, f. 29, 1-12 (1976). 

Hypnum stellatum Hedw., Spee. Muse.: 280 (1801). - Campylium stellatum (Hedw.) C. Jens., 
Medd. Greenland 3: 328 (1887). - Chrysohypnum stellatum (Hedw.) Loeske, Moosfl. Harz.: 303 
(1903) . 

Stems irregularly branched; branches dense or sparse. Stem leaves widely 
spreading, somewhat squarrose or slightly appressed when dry, broadly lanceolate, 
abruptly tapering to a strongly attenuate, ± channeled acumen, to 2.5 x 0.9 mm, 
broadest near the base, often reflexed or recurved at upper part, decurrent; 
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Figure 394. 

A. Campyliadelphus chrysophyllus (Brid.) R. S. Chopra. a. Plant, x1 . b. Stem leaves, x34. c. 
Median laminal cells of stem leaf, x385. d. Cells at base of stem leaf, x250. e. Branch leaves, 
x34. f. Inner perichaetial leaf, x10. g. Capsules, x10. h. Peristome teeth, x135. (Noguchi s.n.) 

B. C. polygamus (B. S. G.) Kanda. i. Stem leaves, x20. j . Median laminal cells of stem leaf, 
x250. k. Cells at base of stem leaf, x250. /. Branch leaves, x20. [TNS 70762) 

C. Campylium ha/Jeri (Hedw.) Lindb. m. Stem leaves, x34. n. Median laminal cells of stem 
leaf, x250. o. Cells at base of stem leaf, x250. p. Branch leaves, x34. q. Rhizoid, x135. [Takaki 
s.n.] 
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margins slightly incurved or erect in the upper half; costa absent or very short and 
weak. Median laminal cells linear, 35-45 x 4.~.5 µm, thin-walled; lower cells 
narrow-rectangular or sublinear, 25--35 x 6-8 µm, the walls ± thick; alar cells large, 
oblong or rounded, 20-35 µm, inflated, thin-walled, forming large, clearly defined, 
hyaline regions. Inner perichaetial leaves lanceolate, strongly attenuate, to 3.5 mm 
long, entire or with several teeth above; costa absent or very weak; laminal cells 
sublinear, mammillose at the upper ends. Setae 20-25 mm long, flexuose, reddish
brown. Capsules 2.3-3.5 x 0.8-1.0 mm, with an apophysis, reddish-brown. 
Exostome teeth to 0.65 mm long; endostome as long as exostome, cilia 2-3, 
nodulose. Spores 10-13 µm, almost smooth. Perigonia on stem; inner perigonial 
leaves broadly ovate, ea. 0.5 mm long, acute; paraphyses several. 

Exsiccati : Musci Japonici 9: 411 (1955); 13: 611 (1958); 25: 1212 (1973); all as Campylium 
stellatum. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Asia, Caucasus, Europe, Greenland , 
N. America, New Zealand. 

This species grows on moist or damp rocks, usually calcareous. 
I could not find either female and male inflorescences in the Japanese material. 

4. Campyliadelphus elodes (Lindb.) R. S. Chopra (Fig. 395, B) 

Tax. Indian Moss.: 443 (1975) . 

Amblystegium elodes Lindb. in Hartm., Handb. Scand. Fl . ed. 10, 2: 3 (1871) . - Campylium 
elodes (Lindb.) Kindb ., Canad. Ree. Sc. 6(2): 72 (1894). 

Stems prostrate, with several branches. Stem leaves erect-spreading, scarcely 
altered when dry, lanceolate, gradually tapering to a piliferous, not channeled 
acumen, to 2.5 x 0.5 mm, neither cordate nor decurrent; margins entire; costa 
slender, extending to near leaf apex. Median laminal cells linear to linear
rhomboidal , scarcely vermicular, 60-85 x 4.5--6.0 µm, thin-walled, the papillae on 
the upper ends indistinct; lower cells in 2-3 rows across insertion brownish, 
rectangular or oblong, 30-40 x 12-16 µm, with thicker walls, not forming alar 
regions. 

Distribution: Japan (Honshu), China, Himalaya, Europe. 

This species grows on wet rocks or on calcareous soil in the lowlands. The 
sporophytes are unknown in Japan. 

4. Campylium (Sull.) Mitt. 

Plants small. Stems creeping, densely or sparingly branched. Stem leaves 
tapering to a narrow, channeled acumen from an ovate or broadly ovate base, often 
recurved , often narrowly decurrent; margins serrulate or almost entire, occasionally 
recurved below; costa weak, single, extending to mid-leaf, or forked and very short, 
often indistinct. Median laminal cells thin-walled, often prorate; alar cells numerous, 
rectangular to quadrate, thin-walled, forming weakly defined regions. Autoicous. 
Inner perichaetial leaves lanceolate, often plicate; costa very weak. Setae elongate, 
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Figure 395. 

A. Campyliadelphus stellatus (Hedw.) Kanda. a,b. Plants, x1 (b, x10) . c. Stem leaves, x20. d. 
Median laminal cells of stem leaf, x385. e. Cells at base of stem leaf, x250. f Branch leaves, 
x20. g. Inner perichaetial leaf, x20. h. Cepsule, x10. i. Peristome teeth, x135. j. Inner perigonial 
leaf, x48. [a,c-f, Noguchi 35110; b,g-i, Noguchi 72504;j, from Canada) 

B. C. e/odes (Lindb.) R. S. Chopra. k. Stem leaves, x20. /. Median laminal cells of stem 
leaf, x250. m. Cells at base of stem leaf, x250. n. Branch leaves, x20. [TNS 24702) 
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smooth. Capsules inclined to horizontal, asymmetric. Operculum apiculate-conic. 
Peristome hypnoid; endostome as long as exostome, the basal membrane 
extending to 1 /2 the length of exostome teeth, cilia 2-3, elongate. Perigonia on 
stem; inner perigonial leaves ovate, acute to acuminate. 

Kanda (1976) placed Campylium halleri (Hedw.) Lindb. in a monotypic genus 
Campylophyllum, on the basis of the serrulate leaf margins and the papillose 
rhizoids. These features, however, seem to be insufficient to merit recognizing 
Campylophyllum as a distinct genus. At present it seems better to regard C. halleri 
as a member of the genus Campylium. 

KEY TO THE SPECIES 

1. Leaf margins recurved below, distinctly serrulate above. Rhizoids scabrous .. .. .. . 
. . . . . . .. ..... ...... .... .. . . .. . . .. ......... .. . . .. . . . . . . ... .. ... ..... .... ..... .. .. ... . ... ....... .. ..... .... . .. . . .. 4. C. halleri 

1. Leaf margins not recurved, usually crenulate or subentire. Rhizoids smooth .. ... . . 

·· ·· ··· ···· ····· ·· ·· ············ ········· ··· ·· ····· ······ ······ ···· ···· ··· ·· ······· ···· ····· ····· ····· ····· ·· ··· ···· ···· ·· ······ · 2 
2. Costa of stem leaves long and single ........ ........... ............ .. 1. C. squarrosulum 
2. Costa of stem leaves short and usually forked, or indistinct ...... .. ... .. .... .... .. ... . 3 

3. Marginal cells at the basal angles of leaves quadrate; alar regions weakly 
defined ... .. ... .......... ... ....... ..................... ... ...... .... ..... ... .. ................... 2. C. hispidulum 

3. Marginal cells at the basal angles of leaves rectangular; alar regions rather 
indistinct .... ........ ..... .... ... ........................ ... .... ....... ....... ... ...... ........ 3. C. sommerfeltii 

1. Campylium squarrosulum (Besch. & Card.) Kanda (Fig. 396, A) 

J. Sc. Hiroshima Univ. ser. b, div. 2, 15: 258, f. 23, 13-23 (1976). 

Amblystegium squarrosulum Besch. & Card., Bull. Soc. Bot. Geneve ser. 2, 5: 320 (1913) . - A. 
rishiriense Kanda, J. Sc. Hiroshima Univ. ser. b, div. 2, 15: 218, f . 8, 1-13 (1976), syn . nov. -
Campylium rishiriense Kanda, J. Sc. Hiroshima Univ. ser. b, div. 2, 15: 259, f . 25, 1--8 (1976), syn. nov. 

Stems prostrate, irregularly branched. Stem leaves sparse, squarrose when 
dry, widely spreading or somewhat recurved when moist, ovate, tapering to an 
acumen, to 1.0 x 0.5 mm, inflated and narrowly decurrent; margins slightly 
serrulate; costa single, not forked, weak but extending to mid-leaf. Branch leaves 
similar to the stem leaves. Median laminal cells oblong-rhomboidal or elongate
hexagonal, 25-40 x 4-5 µ.m, thin-walled, prorate; lower cells lax, the alar cells 
rectangular or subquadrate, 20-40 x 10-13 µm, colourless. Inner perichaetial 
leaves, lanceolate, acuminate, to 2 mm long, plicate, with a delicate costa. Setae to 
20 mm long. Capsules horizontal, oblong-cylindric, arcuate, 1.2- 1. 7 x 0.50-0. 75 
mm, reddish-brown. Operculum ea. 0.35 mm long. Exostome teeth to 0.4 mm 
long; endostome segments large, the cilia 2, as long as the segments, nodulose. 
Spores 8-10 µ.m, smooth. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, China. 

This species is not rare in Japan. The plants grow on decayed logs. 



Figure 396. 

A. Campylium squarrosulum (Besch . & Card.) Kanda. a,b. Plants, x1 (b, x15) . c,d. Stem 
leaves, x34. e. Median laminal cells of stem leaf, x385. f. Cells at base of stem leaf, x250. g. 
Branch leaves, x34. h. Inner perichaetial leaf, x20. i. Capsule, x15. j. Peristome teeth, x135. 
[a-<,e-j, isosyntype of Amblystegium squarrosulum Besch. & Card.; d, holotype of A. rishiriense 
Kanda) 

B. C. hispidulum (Brid.) Mitt. k. Plant, x1 . /. Stem leaves, x34. m. Median laminal cells of 
stem leaf, x385. n. Cells at base of stem leaf, x250. o. Branch leaves, x34. p. Inner perichaetial 
leaf, x20. q. Capsules, x15. r. Peristome teeth , x135. s. Perigonium, x48. [k---0, TNS 40409; p-s, 
lwatsuki 656A) 

C. C. sommerfeltii (Myr.) J . Lange. t. Stem leaves, x34. u. Median laminal cells of stem 
leaf, x385. v. Branch leaves, x34. w. Capsule, x15. [HIRO 2312B) 
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2. Campylium hispidulum (Brid.) Mitt. (Fig. 396, 8) 

J. Linn. Soc. Bot. 12: 631 (1869). 

Hypnum hispidulum Brid. , Spee. Muse. 2: 198 (1812) . 

Plants small. Stems prostrate, irregularly branched. Stem leaves squarrose 
when dry, ovate, abruptly tapering to a short, channeled acumen (the acumen 
shorter than the ovate lamina), scarcely decurrent, not Inflated at the basal corners, 
to 0.8 x 0.4 mm, recurved; margins crenulate or almost entire; costa indistinct or 
very short and forked. Branch leaves similar to the stem leaves but smaller, the 
margins serrulate. Median laminal cells oblong-rhomboidal, 15-25 x 4-7 µ.m, thin
walled, prorate; upper cells longer, 25-30 µ.m long; alar cells quadrate or hexagonal 
6-10 µ.m, thin-walled, forming weakly defined regions. Inner perichaetial leaves 
oblong, acuminate, to 1.5 mm long, with weak costa; paraphyses several. Setae 
10-15 mm long, reddish-brown. Capsules inclined, oblong, 1.5-2.0 x 0.7-0.8 mm. 
Exostome teeth to 0.45 mm long; endostome segments large, keeled, the cilia as 
long as the segments, nodulose. Spores 10- 13 µ.m, finely papillose. 

Distribution: Japan (Hokkaido, Honshu, Kyushu), Himalaya, Northern and central Asia, Europe, 
N. & C. America. 

This species is rare in Japan. The plants grow on the base of trees in conifer 
forests. 

3. Campylium sommerleltii (Myr.) J. Lange (Fig. 396, C) 

Nomencl. FI. Dan.: 210 (1887). 

Hypnum sommerfeftii Myr., Aorsber. Bot. Arb. Upptackt. 1831 : 328 (1832). - Campylium 
pulchrum Kanda, J. Sc. Hiroshima Univ. ser. b, div. 2, 15: 260, f . 25, 9-23 (1975) , syn. nov. 

Stems prostrate, irregularly branched. Stem leaves broadly lanceolate, 
gradually tapering to a somewhat long acumen, to 0.80 x 0.35 mm, arcuately 
recurved, scarcely decurrent; margins serrulate throughout; costa weak, short or 
indistinct. Median laminal cells oblong- or linear-rhomboidal, with a small papilla on 
each corner, 35-50 x 4-5 µ.m; alar regions scarcely defined, the marginal cells at 
the basal angles rectangular. Inner perichaetial leaves oblong-lanceolate, 
acuminate, ea. 1.3 mm long, often with several teeth on the upper margins, almost 
ecostate. Setae 1.2-1.8 mm long, reddish-brown. Capsules oblong, somewhat 
curved, 1.2-1.5 x 0.5-0.6 mm, reddish-brown. Operculum ea. 0.5 mm long. 
Exostome teeth linear-lanceolate, to 0.45 mm long, yellowish-brown in the lower 
half, yellowish and papillose above; endostome segments large, the cilia 2-3, 
almost as long as the segments, nodulose. Spores 9-12 µ.m, finely papillose. 
Perigonia ea. 0.4 mm long. 

Distribution: Japan (Hokkaido, Honshu, Shikoku), Siberia, China, Siberia, Europe, N. & C. 
America. 

This species grows on wet decayed logs. 
Campylium pulchrum Kanda is conspecific with C. sommerfeltii. The leaves of 

the type specimen of C. pulchrum are longer attenuate than in typical of C. 
sommerfeltii. 
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4. Campylium halleri (Hedw.) Lindb. (Fig. 394, C) 

Musci Scand.: 38 (1879). (Fig. 394, C) 

907 

Hypnum halleri Hedw., Spee. Muse.: 279 (1801). - Campylophyf/um hal/eri (Hedw.) Fleisch., Nov. 
Guinea 12 Bot. 2: 123 (1914) . -Amb/ystegium halleri (Hedw.) C. Jena., Danm. Moss. 2: 73 (1923). 

Plants small, yellowish-brown. Stems creeping, sparsely branched. Rhizoids 
scabrous. Stem leaves dense, squarrose-recurved, broadly lanceolate, tapering to 
an elongate, channeled acumen, to 1.2 mm long; margins undulate-recurved below, 
distinctly serrulate above; costa indistinct. Median lamlnal cells linear with acute 
ends, 35-45 x 4.0-4.5 µ.m, thin-walled; alar cells subquadrate or rectangular in a 
small group. Branch leaves similar to the stem leaves. Autoicous. Setae 15-20 
mm long. Capsules inclined, oblong-cylindric, ea. 1.8 mm long, slightly curved. 
Peristome hypnoid. 

Distribution: Japan (Honshu), Himalaya, Caucasus, northern and central Europe, N. America. 

This species grows on wet rocks at high elevations. 
The description of the sporophyte was based on Kanda (1976). 

LITTLE KNOWN SPECIES 

1. Campylium pseudochrysophyllum (Warnst.) Reim., Bot. Jahrb. 64: 550 (1931). - Chrysohypnum 
pseudochrysophyllum Warnst., Hedwigia 57: 119, f. 53 (1916). 

This species was originally described as a species of Chrysohypnum. Reimers did not see the 
specimen and Sakurai, the original collector of this species, did not list this species in his 
"Muscologia Japonica (1954)". I think that this species is very similar to Campyliadelphus 
chrysophyllus (Brid.) Kanda. 

5. Platydictya Berk. 

Plants minute. Stems creeping, densely or sparingly branched, without a 
central strand. Stem leaves lanceolate, not decurrent; margins entire or serrulate; 
costa faint and short, or absent. Median laminal cells linear-rhomboidal, oblong, or 
elongate-hexagonal, thin-walled, prorate on the dorsal upper ends; basal cells 
weakly differentiated. Autoicous or dioicous. Perichaetia on stems. Perichaetial 
leaves much larger than the stem leaves, linear-lanceolate. Setae elongate . 

. Capsules horizontal, oblong. Operculum dome-shaped, apiculate. Peristome 
hypnoid; endostome segments large, the cilia 1-2, as long as the segments. 

Crum and Anderson (1981) classified this genus in the Hypnaceae on the bases 
of its short, double costa, and short, curved capsules. 

KEY TO THE SPECIES 

1. Gemmae present. Leaves broadly lanceolate, gradually tapering to an acute or 
acuminate point; costa weak, but extending to 1 /5-1 /4 the leaf length ............... . 
. . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 2. P. hattorii 

1. Gemmae absent. Leaves somewhat abruptly tapering to an acuminate point 
from an ovate base; costa very short or indistinct .. .. ....................... .. .. .. .. ............ 2 
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2. Leaf margins serrulate above ..... ...... ... ......... .... .... ... ..... ... .. .. ..... ... .. ... 1. P. fauriei 
2. Leaf margins crenulate or entire ...... ........... ...... ....... .. ......... ... .. .. ... ... 3. P. subtilis 

1. Platydictya fauriei (Card.) lwats. & Nog. (Fig. 397, A) 

J. Jap. Bot. 48: 217 (1973) . 

Amblystegiella fauriei Card., Bull. Soc. Bot. Geneve s6r. 2, 5: 321 (1913) . -Amblystegium fauriei 
(Card.) Nog., J. Hattori Bot. Lab. 20: 285 (1985), horn. illeg. 

Stems short, with dense branches. Stem leaves rather abruptly tapered to an 
elongate, channeled acumen (up to about as long as the basal part) from an ovate 
base, 0.25-0.35 x 0.10-0.15 mm, concave; margins serrulate by projection of cells; 
costa weak or absent. Branch leaves smaller than the stem leaves. Median laminal 
cells linear-rhomboidal or sublinear with acute ends, 15-25 x 4 µm, thin-walled, 
prorate; marginal cells ± shorter; alar cells subquadrate in 2-3 rows along leaf 
margins, 4.0-4.5 µm. Autoicous. Inner perichaetial leaves lanceolate, strongly 
attenuate, ea. 1.5 mm long. Setae 5-7 mm long, reddish-brown. Capsules brown, 
0.6-1.0 x 0.45-0.60 mm. Operculum ea. 0.3 mm long, dome-shaped, with a small 
beak. Exostome teeth to 0.3 mm long; cilia of endostome 1-2. 

Distribution: Endemic to Japan (Hokkaido, Honshu). 

This species grows on decayed logs. 

2. Platydictya hattorii Kanda (Fig. 397, B) 

J. Sc. Hiroshima Univ. ser. b, div. 2, 15: 229, f. 11, 14-22 (1976). 

Plants small, filiform, pale green. Stems ea. 0.05 mm thick, sparsely or 
remotely leaved, sparingly branched; branches short or long. Rhizoids smooth. 
Gemmae several, axillary, filiform, brown, scabrous, ea. 0.2 mm long. Stem leaves 
broadly lanceolate, gradually tapering to an acute or acuminate point, to 0.35 x 0.1 0 
mm, slightly concave; margins entire; costa weak, short. Branch leaves smaller 
than the stem leaves. Median laminal cells elongate-hexagonal or rhomboidal with 
acute ends; 12-15 x 4.0-4.5 µm, the walls thin, with a small thickening at upper end 
of each cell, alar cells quadrate or short-rectangular, similar to the median cells in 
size, scarcely forming defined regions. 

Distribution: Endemic to Japan (Honshu). 

This species grows on wet calcareous rocks at high elevations. The 
sporophytes are unknown in Japan. 

3. Platydictya subtilis (Hedw.) Crum (Fig. 397, C) 

Michigan Bot. 3: 60 (1964). 

Leskea subtilis Hedw., Spee. Muse.: 221 (1801) . - Platydictya shiroumensis Kanda, J . Sc. 
Hiroshima Univ. ser. b, div. 2, 15: 225, f. 11, 31-42 (1976), syn. nov. 

Plants small, green. Stems ea. 0.5 mm wide with leaves, sparsely leaved, 
irregularly branched; branches simple, sparsely leaved. Stem leaves, widely 
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Figure 397. 

A. Platydictya fauriei (Card.) lwats. & Nog. a. Plant, x20. b. Stem leaves, x62. c. Laminal 
cells of stem leaf, x250. d. Branch leaves, x62. e. Inner perichaetial leaf, x34. f Capsule, x20. 
[lsosyntype of Amblystegiella fauriei Card.) 

B. P. hattorii Kanda. g. Plant, x34. h. Stem leaves, x135. i. Laminal cells of stem leaf, x250. 
j. Gemma, x135. [Holotype of P. hattorii Kanda) 

C. P. subtilis (Hedw.) Crum. k. Plant, x20. I. Stem leaves, x62. m. Laminal cells of stem 
leaf, x250. [lsotype of P. shiroumensis Kanda) 



910 AMBLYSfEGIACFAE 

spreading, often recurved when moist, rather abruptly tapered to an acute or 
acuminate point from an ovate base, to 0.35 x 0.20 mm; margins crenulate or 
entire; costa indistinct. Median laminal cells linear-hexagonal, 12-16 µ.m, thin
walled, towards leaf margins shorter; alar regions weakly differentiated with 
rectangular cells. Autoicous. Inner perichaetial leaves oblong-lanceolate, shortly 
acuminate, ea. 1 mm long. Setae reddish-brown. 

Distribution: Japan (Honshu), northern Asia, Kashmir, northern and central Europe, eastern N. 
America. 

This species grows on wet rocks, usually calcareous at high elevations. 

6. Hygrohypnum Lindb. 

Stems pinnately or irregularly branched. Leaves erect-spreading to imbricate, 
often falcate-secund, ovate-lanceolate, ovate or suborbicular, acute to broadly 
obtuse; margins entire, often serrulate or crenate at apex; costa variable, stout, 
variable in length, single or unequally forked. Median laminal cells linear, thin
walled; cells at the extreme leaf apex oblong to elliptic; alar regions slightly or 
clearly delimited, the alar cells oblong to subquadrate, thin- or ± thick-walled. 
Perichaetia often on denuded stems; inner perichaetial leaves strongly plicate; 
costa weak or obsolete. Setae elongate. Capsules inclined to pendent, ovate to 
oblong-cytindric, slightly curved. Operculum conic. Peristome hypnoid. 

Kanda (1978) placed H. eugyrium (B. S. G.) Broth. and H. purpurascens Broth. 
in a new genus Pseudohygrohypnum, on the basis of the double (or forked at base) 
costa, the longer setae and the well-developed cilia of the endostome. However, 
those characters are not sufficient to justify recognizing a distinct genus. 

KEY TO THE SPECIES 

1. Leaves suborbicular, broadly or rounded-obtuse ........................... ........ ....... .. ...... . 
... .......... ..... ............... .... ..... .... .... .... ...... ...... ......... 2. H. alpinum var. tsurugizanicum 

1. Leaves oblong-lanceolate to ovate, acute or narrowly obtuse ...... .... .................. 2 
2. Costa strong, extending to mid-leaf, sometimes forked above; alar regions 

poorly differentiated and small ... ........ .... ..... .................................................. .... 3 
2. Costa short and obsolete; alar regions clearly differentiated, large ................ .4 

3. Leaves often falcate-secund, narrowly obtuse; costa often forked above. 
Median laminal cells 80-90 µ.m long ...................... ..................... 1. H. ochraceum 

3. Leaves straight or occasionally slightly curved, acute to narrowly acute; costa 
usually single, or occasionally forked above. Median laminal cells 30-40 µ.m 
long .. . . ..... ... .... .... .. .... ......... ... .... ................ ................... .......... .............. 6. H. lurid um 
4. Plants often tinged with purple. Median laminal cells 85-100 µ.m long ....... .... .. 

.. . . . .. . . . .. .. .. .. .. . . . . . . . . .. . . . . . . . . . .. .. .. .. .. .. .. .. .. . . .. . . . . . . . . . . . . . . .. .. .. .. .. .. . . . . .. .. 3. H. purpurascens 
4. Plants yellowish- to brownish-green. Median laminal cells less than 50 µ.m 

long .................................................................................................................... 5 
5. Median laminal cells linear with acute ends, vermicular, 35-50 x ~ µ.m, thin-

walled .... ...... .... ...... .......... .. . . . .................... ........... .. . .. ........ .. ...... ....... 4. H. eugyrium 
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5. Median lamina! cells sublinear with obtuse ends, 25-30 x 4.0--4.5 µm, thick-
walled ........ .. .. ..... ....... ................. .. ......... .. ........ . 5. H. subeugyrium var. japonicum 

1. Hygrohypnum ochraceum (Wils.) Loeske (Fig. 398, A) 

Moosfl. Harz. : 321 (1903). 

Hypnum ochraceum Turn. ex Wils., Bryol. Brit.: 400, t. 58 (1855) . 

Plants greenish- to yellowish-brown, sometimes slightly glossy, blackish-brown 
below. Stems to 100 mm long, almost simple or with few, Irregular, long branches, 
denuded at base, often hamulose at tip, In cross-section epidermal cells large and 
thin-walled. Stem leaves sparse, appressed and often falcate-secund when dry, 
erect-spreading when moist, ovate, narrowly obtuse, often falcate, to 2 x 1 mm; 
margins entire, often broadly incurved; costa stout, single or often forked above, 
usually extending to mid-leaf. Branch leaves much smaller than the stem leaves. 
Median laminal cells long-linear with obtuse ends, slightly vermicular, 80-90 x 4--5 
µm, thin-walled; extreme apical cells rhomboidal to elliptic, much shorter and 
broader; lower cells shorter and broader, with ± thicker walls, not porose; alar 
regions weakly delimited, scarcely inflated, the alar cells subquadrate to hexagonal, 
20-40 x 13-16 µm, thin-walled. Dioicous. 

Distribution: Japan (Hokkaido, Honshu), China, Siberia, northern and central Europe, Greenland, 
N. America, Aleutians. 

This species grows on damp rocks in streams. The sporophytes are unknown 
in Japan. 

As this species is highly polymorphic, many varietal forms have been reported. 
In Japan a filiform type is often found. 

2. Hygrohypnum alpinum var. tsurugizanicum (Card.) Nog. & lwats. 
(Fig.398, B) 

J. Jap. Bot. 48: 216 (1973). 

H. tsurugizanicum Card., Bull. Soc. Bot. Geneva ser. 2, 5: 322 (1913) . - H. cordifolium Okam., J. 
Coll . Sc. Imp. Univ. Tokyo 36(7): 30, t. 14 (1915). 

Plants small, yellowish-green above, ± glossy, blackish-brown below. Stems 
creeping, often denuded; branches erect, single, ± squarrose. Leaves erect
spreading, suborbicular, broadly or rounded-obtuse, to 1.2 x 0.9 mm, slightly 
recurved; margins crenulate or almost entire at tip; costa very weak, short, forked, 
or obsolete. Median laminal cells linear with obtuse ends, 45--60 x 3-4 µm , the 
walls rather thin but slightly incrassate at cell corners; upper cells shorter, with 
thicker walls; lower cells lax, thick-walled; alar regions differentiated, inflated, the 
alar cells rectangular to oblong, 20---35 x 15-20 µm, thin-walled, colourless to 
brownish. Autoicous. Inner perichaetial leaves to 3 mm long, lanceolate; costa 
obsolete or weak. Setae 12-18 mm long, ea. 0.18 mm thick, flexuose, smooth, 
reddish-brown. Capsules inclined to horizontal, 1.5-2.0 x 0.~.75 mm, oblong, 
with an apophysis. Operculum conic, 0.45-0.50 mm long. Exostome teeth to 0.5 
mm long, striolate and orange below; endostome as long as exostome, the basal 
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Figure 398. 

A. Hygrohypnum ochraceum (Wils.) Loeske. a. Dry plant, x1. b. Stem leaves, x20. c. Cells 
at apex of stem leaf, x250. d. Median lamina! cells of stem leaf, x385. e. Cells at base of stem 
leaf, x250. f. Branch leaves, x20. (Noguchi 64018) 

B. H. alpinum var. tsurugizanicum (Card.) Nog. & lwats. g. Plant, x1 . h. Branch leaves, x23. 
i. Cells at apex of branch leaf, x245. j. Inner perichaetial leaf, x15. k. Capsule, x15. /. 
Peristome teeth, x130. m. Inner perigonial leaf, x23. [g--i, isotype of H. tsurugizanicum Card.; 
j--m, Noguchi 28137] 
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A. Hygrohypnum eugyrium (B. S. G.) Broth. a. Stem leaves, x34. b. Cells at apex of stem 
leaf, x250. c. Median laminal cells of stem leaf, x385. d. Cells at base of stem leaf, x250. e. 
Inner perichaetial leaf, x15. f Capsule, x10. g. Peristome teeth, x135. h. Inner perigonial leaf, 
x34. (Noguchi 1869,3483] 

B. H. purpurascens Broth. i. Stem leaves, x34. j . Cells at apex of stem leaf, x250. k. 
Median laminal cells of stem leaf, x385. /. Cells at base of stem leaf, x250. m. Branch leaves, 
x34. [Noguchi 35772] 



914 AMBL YSfEGIACFAE 

membrane extending to 1 /2 the length of exostome, the segments large, keeled, 
perforate, the cilia usually shorter than the segments. Spores 15-20 µ.m, scabrous. 
Perigonia ea. O. 7 mm long. 

Distribution: Endemic to Japan (Hokkaido, Honshu, Shikoku). 

This species grows on damp rocks in streams. 

3. Hygrohypnum purpurascens Broth. (Fig. 399, B) 

Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 36 (1921). 

Pseudohygrohypnum purpurascens (Broth.) Kanda, J. Sc. Hiroshima Univ. ser. b, div. 2, 16: 109, f. 
6, 14--27 (1978). 

Plants medium-sized, yellowish-green, often tinged with purple. Stems 
elongate, creeping, often denuded, subpinnately branched; branches ascending, 
ea. 1 O mm long, obtuse, ea. 1.5 mm wide with leaves. Stem leaves ovate
lanceolate, acute, ± secund, to 1. 70 x 0.55 mm, concave, often tinged with purple 
above, but colourless or yellowish below; margins serrulate above, elsewhere 
entire; costa indistinct or forked at base. Branch leaves ovate-lanceolate, falcate
secund. Median laminal cells long-linear, 85-100 x 3-4 µ.m, vermicular, rather thick
walled, the lumen narrow; upper laminal cells shorter and broader; cells at the 
insertion rectangular, with thick, subporose walls; alar regions clearly delimited, 
inflated, the alar cells oblong to rectangular, 30-40 x 8-10 µ.m, bulging, thin-walled. 

Distribution: Japan (Honshu, Shikoku), Korea, China. 

This species grows on damp rocks in streams. The sporophytes of this species 
are unknown. 

4. Hygrohypnum eugyrium (B. S. G.) Broth. (Fig. 399, A) 

In Engler & Prantl, Nat. Pfl. 1 (3): 1040 (1908). 

Limnobium eugyrium B. S. G., Bryol. Eur. 6: 73, t. 579 (1855). - Pseudohygrohypnum eugyrium 
(B. S. G) Kanda, J. Sc. Hiroshima Univ. ser. b, div. 2, 16: 106, f. 61, 1-13 (1978) . 

Plants pale to brownish-green. Stems prostrate, pinnately branched; branches 
ascending, densely leaved, obtuse and often falcate at apex, to 1.8 mm wide with 
leaves. Stem leaves erect or slightly secund, ovate, gradually tapering to an acute 
or ± acuminate point, to 1.20 x 0.45 mm, concave; margins broadly incurved, 
serrulate above, slightly recurved at base; costa obsolete or very weak, short and 
forked at base. Branch leaves often secund, similar to the stem leaves. Median 
laminal cells linear with acute ends, vermicular, 35-50 x 3-4 µ.m, thin-walled, slightly 
incrassate at corners; cells at leaf tip shorter, with thicker walls; lower cells linear, 
with thick, subporose, yellowish-brown walls; alar regions clearly delimited, inflated, 
brown, the alar cells rectangular to oblong, 20-40 x 13-16 µ.m, rather thin-walled, 
the marginal cells colourless. Autoicous. Inner perichaetial leaves lanceolate, to 3 
mm long, acuminate, ecostate. Setae ea. 15 mm long, ea. 0.2 mm thick, brown, 
smooth, flexuose. Capsules horizontal or ± pendent, oblong-cylindric, with a small 
apophysis, to 1.8 x 0.9 mm. Operculum conic, acute, ea. 0.5 mm long. Exostome 
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teeth ea. 0.5 mm long; endostome as long as exostome, the basal membrane 
extending to 1 /2 the length of exostome, the segments large, keeled, the cilia 
usually 2, almost as long as the segments. Spores 12-16 µ.m, scabrous. Perigonia 
on stem; inner perigonial leaves cymbiform, ea. 0.6 mm long; paraphyses few. 

Distribution: Japan (Hokkaido, Honshu, Kyushu), eastern Asia, norther and central Europe, 
eastern N. America. 

This species grows on damp rocks in streams. 

5. Hygrohypnum subeugyrium var. japonicum Card. (Fig. 400, A) 

Bull. Soc. Bot. Geneve ser. 2, 5: 323 {1913). 

Plants medium-sized, yellowish- to brownish-green. Stems creeping, sparingly 
branched, sparsely leaved; branches short. Stem leaves widely spreading when 
dry, oblong-ovate to ovate, acute, to 1.5 x 0.7 mm, often incurved above, deeply 
concave, often semicanaliculate above; margins involute, especially strongly so 
near the tip, serrulate at apex; costa rather short, divided at base. Branch leaves 
similar to the stem leaves. Median laminal cells sublinear with obtuse ends, 25-30 x 
4.0-4.5 µ.m, thick-walled, not porose; lower cells larger; alar regions clearly 
delimited, not inflated, the alar cells oblong-hexagonal, 20--30 x 12-15 µri,, 
colourless, rather thick-walled. Autoicous. Inner perichaetial leaves narrowly 
oblong, shortly acuminate, to 3 mm long, deeply plicate. Setae 15-20 mm long, 
flexuose, reddish-brown. Capsules horizontal to inclined, shortly oblong, 1.0-1.5 x 
0.8--0.9 mm. Operculum conic, 0.5-0.6 mm long, the apex obtuse. Exostome teeth 
to 0.5 mm long; cilia of endostome 2, as long as the segments, scarcely nodose. 
Spores 12-20 µm, smooth. Perigonia on stems; inner perigonial leaves cymbiform. 

Distribution: Endemic to Japan (Honshu, Kyushu). 

This species is rare in Japan. The above description and illustrations were 
taken from the isosyntype specimen. 

6. Hygrohypnum luridum (Hedw.) Jenn. 

Man. Moss West Pennsylv.: 287 {1913). 

Hypnum Juridum Hedw., Spee. Muse.: 291 (1801). 

Plants blackish-brown below, yellowish above. Stem leaves oblong- to ovate
oblong, acute to narrowly acute, to 3.0 x 1.5 mm, straight or occasionally slightly 
curved, concave; margins entire, incurved above; costa weak, yellowish, single, 
extending to or beyond mid-leaf, occasionally forked above, rarely short and 
indistinct. Median lamina! cells sublinear, 30-40 x 4.0-4.5 µ.m, slightly vermicular, 
thin-walled; upper cells± broader, oblong-rhomboidal; alar regions narrow, weakly 
differentiated and inflated, the alar cells subquadrate to oblong-hexagonal, 13-18 
µm, yellowish, ± thick-walled. Autoicous. Inner perichaetial leaves lanceolate, to 2 
mm long; costa weak. Setae 10- 15 mm long, reddish-brown. Capsules inclined, 
oblong, ovate or subglobose, with an apophysis, slightly curved, 1.2-2.0 x 0.9-1.1 
mm, reddish-brown. Exostome teeth to 0.5 mm long, yellowish-brown and striolate 
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below, yellowish and papillose above; endostome as long as exostome, the 
segments large, perforate, the cilia 2--3, as long as the segments. Spores 15--25 
µm, finely papillose. 

6a. var. luridum (Fig. 400, B) 

Stem leaves broadly ovate-oblong; costa weak, extending to mid-leaf. 
Capsules oblong. 

Distribution: Japan (Honshu), China, Himalaya, Caucasus, northern and central Europe, N. 
America. 

This taxon grows on calcareous rocks in the lowlands. 

6b. var. subsphaericarpum (Brid.) C. Jens. (Fig. 400, C) 

In Podp., Consp.: 572 {1954). 

Hypnum subsphaericarpon Schleich. ex Brid ., Spee. Muse. 2: 232 (1812). - Hygrohypnum 
palustre var. subsphaericarpon (Brid.) Loeske, Moosfl. Harz.: 320 (1903). 

Stem leaves oblong; costa stout, extending to near the leaf apex. Capsules 
short, ovate to subglobose. 

Distribution: Japan (Hokkaido, Honshu), northern and central Asia, Europe, N. America. 

This taxon grows on wet rocks along streams in the mountain areas. 

LITTLE KNOWN SPECIES 

1. Hygrohypnum molle var.japonicum Sak., Bot. Mag. Tokyo 46: 500 (1932). 
I could not examine the authentic specimen of this taxon. 

7. Calliergon (Sull.) Kind b. 

Plants medium to large, soft. Stems elongate, almost simple, occasionally 
pinnately branched; branches short. Stem leaves sparse, slightly appressed when 
dry, ovate to oblong-ovate, lingulate or rounded-ovate, rounded-obtuse, 
occasionally apiculate, often somewhat cucullate; margins erect, entire; costa 
single, slender, extending to near the leaf apex or beyond mid-leaf. Branch leaves 
similar to the stem leaves but smaller. Median laminal cells linear, thin-walled; basal 
cells lax; alar regions clearly defined or not, but the cells large, bulging, hexagonal, 
hyaline, thin-walled. Inner perichaetial leaves much longer than the external leaves, 
erect, oblong-vaginate, acute or acuminate. Setae longer than 50 mm. Capsules 
horizontal or inclined, oblong, strongly curved; stomata several. Annulus absent or 
present. Operculum conic. Peristome hypnoid. 

KEY TO THE SPECIES 

1. Plants dark-green to brown, often tinged with purple. Leaf apex rounded-
obtuse, with a small apiculus ... .. ....... .... ........ .......................... 3. C. sarmentosum 



Figure 400. 

A. Hygrohypnum subeugyrium var. japonicum Card. a. Plant, x10. b. Stem leaves, x34. c. 
Cells at apex of stem leaf, x250. d. Median lamina! cells of stem leaf, x385. e. Cells at base of 
stem leaf, x250. f Inner perichaetial leaf, x15. g.h. Capsules, x10. i. Peristome teeth, x135. 
[lsosyntype of H. subeugyrium var. japonicum Card.) 

B. H. /uridum (Hedw.) Jenn. var. luridum. j. Stem leaves, x34. k. Cells at apex of stem leaf, 
x250. I. Median lamina! cells of stem leaf, x385. m. Cells at base of stem leaf, x250. n. Inner 
perichaetial leaf, x15. o. Capsules, x10. p. Peristome teeth, x135. q. Perigonium, x34. 
[Noguchi 63373] 

C. H. /uridum var. subsphaericarpum (Brid .) C. Jens. r. Stem leaves, x34. s. Capsules, x10. 
[Noguchi 79547) 
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1. Plants pale to yellowish-green, not tinged with purple. Leaf apex rounded-
obtuse, without apiculus .................................................... .................................... 2 
2. Plants slender; stems with several short branches, somewhat terete. . Leaves 

oblong to ovate-oblong; costa ending far below the leaf apex; alar regions 
sharply delimited ...... .... ............................... ........................... 2. C. stramineum 

2. Plants large; stems turgid, branches large, few or subpinnately arranged. 
Leaves cordate-ovate to oblong-ovate; costa extending to near the leaf apex; 
basal cells lax but alar regions scarcely delimited .. .. .. .. .. .. .. .. . 1. C. cordifolium 

1. Cal/iergon cordifolium (Hedw.) Kindb. (Fig. 401) 

Canad. Ree. Sc. 6(2): 72 (1894) . 

Hypnum cordifolium Hedw., Spee. Muse.: 254 (1801). - Amblystegium cordifolium (Hedw.) De 
Not., Cronac. Briel. ttal. 2: 23 (1867). - Acrocladium cordifofium (Hedw.) Richs. & Wall., Trans. Brit. 
Bryol. Soc. 1 (4): 25 (1950) . 

Plants large, ferruginous below, yellowish-green above, slightly glossy. Stems 
usually ea. 100 mm long, with few branches; branches large. Stem leaves distant, 
scarcely appressed, slightly tortuous when dry, cordate-ovate to oblong-ovate, 
rounded-obtuse, slightly cucullate, to 3.0 x 1.5 mm, concave, rounded and 
narrowed to long-decurrent; margins slightly recurved at the extreme base; costa 
broad, extending almost to the leaf apex. Branch leaves sparse, narrower than the 
stem leaves; margins broadly incurved. Median laminal cells linear with acute ends, 
80-120 x 7-9 µm, thin-walled, towards leaf apex shorter; cells at extreme apex 
rhombic to oblong, 40--60 µm long; lower cells lax; alar regions scarcely delimited, 
the alar and basal cells oblong, 75--85 x 35-45 µm, towards costa gradually 
narrower, bulging, with thin wa11·s. Autoicous. Inner perichaetial leaves lanceolate, 
acuminate, ea. 3 mm long; costa weak. Setae 50-90 mm long, ea. 0.25 mm thick, 
yellowish- to reddish-brown, flexuose. Capsules horizontal to cernuous, oblong 
with a large apophysis, 2.0-2.5 x 1.0-1.2 mm, arcuate, brown. Annulus absent. 
Exostome teeth to 0. 7 mm long, finely papillose-striolate and brownish-yellow in the 
lower half, pellucid and papillose above; endostome as long as exostome, the basal 
membrane extending to 1/2 the length of exostome, the cilia 1-3, mostly 1, as long 
as the segment or shorter. Spores 16--22 µm, finely papillose. Perigonia on stem, 
ea. 1 mm long. 

Distribution: Japan (Hokkaido, Honshu), northern Asia, Europe, Greenland, N. America. 

This species grows on damp soil in bogs. The sporophytes are unknown in 
Japan. The above description and illustration were taken from a collection from 
Canada. 

2. Calliergon stramineum (Brid.) Kindb. (Fig. 402, A) 

Canad. Ree. Sc. 6(2): 72 (1894) . 

Hypnum stramineum Dicks. ex Brid., Muse. Ree. 2(2) : 172 (1801). - Amblystegium stramineum 
(Brid.) De Not., Atti Univ. Genova 1: 137 (1869). - Acrocladium stramineum (Brid.) Richs. & Wall., 
Trans. Brit. Bryol. Soc. 1 (4): 25 (1950) . 
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Figure 401. 

Calliergon cordifolium (Hedw.) Kindb. a. Dry plant, x1. b. Plant, x7. c. Stem leaves, x20. d. 
Median laminal cells of stem leaf, x385. e. Cells at base of stem leaf, x250. f Branch leaves, 
x20. g. Inner perichaetial leaf, x10. h. Peristome teeth, x95. i. Perigonium, x10. [a,c-/,~ 
Noguchi 65710; b,g,h, Noguchi 42232 from Canada] 
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Plants slender, pale to yellowish-green or straw-coloured, glossy, brownish 
below. Stems usually ea. 100 mm long, occasionally longer, almost simple or 
branched, almost terete, cuspidate at apex; branches short. Stem leaves 
appressed and imbricate when dry, erect-spreading when moist, oblong to ovate
oblong, rounded-obtuse, 1.3-1.8 x 0.55--0. 70 mm, concave, slightly cucullate, 
decurrent; costa single, slender, weak, ending far below the leaf apex, occasionally 
forked above or divergent at base. Branch leaves similar to the stem leaves. 
Median laminal cells narrowly linear or elongate linear-hexagonal with acute ends, 
60--85 x 3-4 µ.m, thin-walled, slightly thicker at cell corners; upper and marginal 
cells shorter; cells at extreme tip of leaf elongate-hexagonal to rhombic, the walls 
thicker; alar regions clearly delimited from the median basal cells, inflated, the alar 
cells 20-40 µ.m long, quadrate to rectangular, bulging, with thin walls. Dioicous. 
Inner perichaetial leaves oblong-vaginate, acute. Setae 50-60 mm long, ea. 0.2 mm 
thick, flexuose, reddish-brown. Capsules inclined, cernuous, oblong, with an 
indistinct apophysis, 2--3 x 0.9-1.0 mm. Annulus absent. Exostome teeth ea. 0.5 
mm long, yellowish and finely papillose in the lower half, finely papillose above; 
basal membrane of endostome extending to 1 /2 the length of exostome teeth, cilia 
2--3, long. 

Exsiccati: Musci Japonici 14: 671 (1959) . 

Distribution: Japan (Hokkaido, Honshu), northern and central Asia, Aleutians, Greenland, N., C. 
and S. America. 

This species grows among Sphagnum or grasses in bogs at high elevations. 
No sporophytes have been found in Japan. The above description and illustrations 
were taken from a collection from USSR. 

3. Calliergon sarmentosum (Wahlenb.) Kindb. (Fig. 402, B) 

Canad. Ree. Sc. 6(2): 72 (1894). 

Hypnum sannentosum Wahlenb., Fl. Lapp.: 380 · (1812). - Amblystegium sarmentosum 
(Wahlenb.) De Not., Cronac. Briel. ltal. 2: 23 (1867) . -Acrocladium sannentosum (Wahlenb.) Richs. & 
Wall., Tarns. Brit. Bryol. . Soc. 1(4): 25 (1950). 

Plants dark-green to brown, often tinged with purple, the apical part yellowish
green, slightly glossy. Stems ea. 50 mm long, occasionally longer, almost simple or 
with a few branches, ea. 2 mm wide with leaves, somewhat complanately leaved. 
Stem leaves somewhat imbricate, lingulate to oblong-lingulate, rounded-obtuse and 
often faintly apiculate, slightly cucullate, 1.8-2.5 x 0.6--0.8 mm, concave, decurrent; 
costa ending far beiow the leaf apex. Branch leaves narrower than the stem leaves, 
usually apiculate. Median laminal cells narrowly linear with acute ends, somewhat 
flexuose, 60-75 x 4-5 µ.m, the walls thin but slightly thicker at cell-corners; cells at 
the insertion oblong-rectangular, coloured, thick-walled; alar regions scarcely 
inflated, pellucid, 5-7 cells along leaf margins, the alar cells lax, rectangular or 
hexagonal, 20-40 x 16-20 µ.m, with thin walls. 

Distribution: Japan (Hokkaido, Honshu), Siberia, northern Europe, northeastern N. America, S. 
America, New Zealand. 
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Figure 402. 

A. Calliergon stramineum (Brid.) Kindb. a,b. Plant, x1 (b, x7). c. Stem leaves, x20. d. Cells 
at apex of stem leaf, x250. e. Median lamina! cells of stem leaf, x385. f Cells at base of stem 
leaf, x250. g. Inner perigonial leaf, x34. (a,c--g, Noguchi 29381; b, Hep. Mus. URSS Exs. 139 
from URSS) 

B. C. sarmentosum (Wahlenb.) Kindb. h. Stem leaves, x20. i. Cells at apex of stem leaf, 
x250. j. Median lamina! cells of stem leaf, x385. k. Cells at base of stem leaf, x250. I. Branch 
leaves, x20. (Noguchi 845) 
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This species is rare in Japan. The plants grow on damp soil in bogs at high 
elevations. 

8. Loeskypnum Paul 

Loeskypnum wickesii (Grout) Tuom. (Fig. 403) 

Ann. Bot. Fenn. 10: 216 (1973). 

Calliergon wickesiiGrout, Moss FI. N. Am.1: 250, f.124B (1939). 

Plants medium-sized, reddish-brown, the upper part yellowish-brown, slightly 
glossy. Stems prostrate, ea. 30 mm long, ea. 1.8 mm wide with leaves, terete, 
subjulaceous, simple, sparingly branched, occasionally with a flagellate stolon. 
Stem leaves scarcely altered when dry, oblong-ovate, shortly acuminate or 
apiculate, 1.2-1.8 x 0.6-0.9 mm, the apiculus often incurved, cochleariform; margins 
incurved or erect, entire; costa single, extending to 3/4, rarely 1 /2 the leaf length. 
Median laminal cells linear-rhomboidal, 40--50 x 4.5-6.0 µ.m, the walls unequally 
incrassate, subporose, punctate at the corners; upper cells shorter; lower cells 
larger; alar cells not clearly differentiated but oblong or rectangular, with thick, ± 
porose walls, yellowish-brown. 

Distribution: Japan (Hokkaido, Honshu), Greenland, N. America. 

This species grows on moist soil in bogs or among grasses in alpine or 
subalpine areas. The sporophytes are unknown in Japan. 

9. Calliergonella Loeske 

· Calliergonella cuspidata (Hedw.) Loeske (Fig. 404) 

Hedwigia 50: 248 (1911). 

Hypnum cuspidatum Hedw., Spee. Muse.: 254 (1801). - Acrocladium cuspidatum (Hedw.) 
Lindb., Muse. Scand.: 39 (1879). - Calliergon cuspidatum (Hedw.) Kindb., Canad . Ree. Sc. 6(2): 72 
(1894). - Amblystegium entodontoides Broth. & Par., Bull. Herb. Boiss. ser. 2, 2: 988 (1902) . -
Hygrohypnum entodontoides (Broth . & Par.) Broth. in Engler & Prantl, Nat. Pfl. 1 (3): 1040 (1908). 

Plants pale green, slightly glossy, brown below. Stems usually to 100 mm long, 
occasionally to 150 mm long, straight, greenish, ± flat leaved, to 3 mm wide with 
leaves, cuspidate at apex, stem with hyalodermis, sparingly or subpinnately 
branched; branches 5-10 mm long, straight, cuspidate at apex. Stem leaves ovate 
to oblong-ovate, rounded-obtuse, to 2.5 x 1.5 mm, decurrent, concave; margins 
slightly crenate at apex; costa double, short or absent. Branch leaves smaller than 
the stem leaves, oblong-ovate, less rounded. Median laminal cells linear, slightly 
flexuose, 65--80 x 3--4 µ.m, with plasmolized protoplasts, the walls thin but 
somewhat thicker at cell corners, towards leaf apex shorter; lower cells linear
rectangular, 20-40 x 8-12 µ.m, the walls somewhat thicker, subporose, brownish; 
alar regions sharply delimited, not extending to costa, inflated, colourless, the alar 
cells rectangular or oblong-hexagonal, 50--65 x 20-35 µ.m, hyaline, with thin walls. 
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Figure 403. 

Loeskypnum wickesii (Grout) Tuom. a. Dry plant, x10. b. Stem leaves, x27. c. Median 
lamina! cells of stem leaf, x333. d. Cells at base of stem leaf, x333. [HIRO 684C] 
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Figure 404. 

Cal/iergonella cuspidata (Hedw.) Loeske. a,b. Plants, x1 (b, x7). c. Cross-section of stem, 
x180. d. Stem leaves, x20. e. Median lamina! cells of stem leaf, x385. f Cells at base of stem 
leaf, x180. g. Branch leaves, x20. h. Inner perichaetial leaf, x7. i. Capsule, x7. [a,c--g, Noguchi 
61197; b,h,i, Noguchi 45763 from Netherlands] 
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Inner perichaetial leaves oblong, acute, ea. 5.5 mm long, deeply plicate; 
paraphyses numerous. Setae 5~ mm long, ea. 0.35 mm thick, flexuose, reddish 
brown. Capsules horizontal, obovoid-oblong, ea. 3.5 x 1.5 mm, curved, brown. 
Exostome teeth ea. 0.6 mm long, orange-brown and striolate in the lower half, 
pellucid and papillose above; endostome as long as exostome, the basal 
membrane extending to 1 /2 the exostome teeth, the cilia as long as the segments. 

Distribution: Japan (Hokkaido, Honshu, Kyushu) . Widely distributed throughout the world. 

In Japan this species is not rare in the moors at high elevations. The 
sporophytes are very rare. 

10. Drepanocladus (C. Muell.) Roth 

Plants mostly aquatic, robust. Stems elongate, pinnately to subpinnately 
branched. Stem leaves ovate-, oblong- or linear-lanceolate, acute to long
acuminate, often falcate-secund, smooth to plicate; margins serrulate at apex; 
costa single, extending to almost mid-leaf or into the leaf acumen. Median lamina! 
cells long-linear, usually thin-walled, lax; alar regions clearly differentiated or not, 
when distinct often extending to near costa, the alar cells usually rectangular to 
subquadrate, oblong, rather thin-walled, hyaline. Dioicous or autoicous. 
Perichaetial leaves erect, large, long-acuminate, smooth or plicate. Setae very 
long. Capsules inclined to horizontal, often arcuate-curved, with or without 
stomata. Annulus mostly present. Operculum conic-rostrate. Peristome hypnoid. 

It is well-known that the members of the genus are highly variable according to 
different habitat conditions. Numerous varietal forms have been reported from 
Japan. However, most of them seem to be merely ecological forms of no 
taxonomic value. More work is needed to improve the classification of the genus. 

KEY TO THE SPECIES 

1. Stem leaves plicate ... ... ..... .. .... ......... .... .. .. ...... ................ .. .. .. ............. ... ... .......... .. ... 2 
1. Stem leaves not plicate .. .. .. ...... ... ... ....... ..... ..... .. ..... ............. .. .. .. ..... .... .... ... ... .. ...... .. 3 

2. Leaves falcate-secund to circinate, with a filiform acumen; alar regions clearly 
delimited, broad. In cross-section of stem the outermost cell layer 
comprising large, hyaline cells. Growing in non-aquatic habitat ...... .. ... .. ....... . .. 
. . ..... .... .. .. .. .... . .... ........... ..... ............................................. ............... 6. D. uncinatus 

2. Leaves falcate-secund, with a narrow acumen; alar regions indistinct. In 
cross-section of stem the outermost cell layer comprising small cells. 
Growing on wet soil in aquatic habitat ............. ....................... 4. D. vernicosus 

3. In cross-section the outermost cells of stem large and thin-walled. Alar cell 
groups scarcely delimited .... ........... .. ..... ................................. ..... .. 5. D. revolvens 

3. In cross-section the outermost cells of stem small and rather thick-walled. Alar 
and basal cells lax, clearly or weakly delimited .. ........ .... ..... .... ... .... .. ...... .. ............ 4 
4. Plants pale green to brown, not purple. Stems sparingly branched. Leaves 

broadest at a considerable distance above the insertion; costa weak, 
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extending to 3/4 the leaf length or shorter, occasionally forked; alar regions 
weakly delimited, the alar cells small ... ........................... ............... 3. D. fluitans 

4. Plants brown or often purple. Stems often pinnately branched. Leaves 
broadest near the insertion; costa stout, usually extending into the leaf 
acumen; alar regions clearly delimited, the alar cells large ..... ................... ..... 5 

5. Leaves broadly ovate to lanceolate; margins entire; alar regions usually not 
extending to costa . ..................................... ........ ..... ............. ........... 1. D. aduncus 

5. Leaves often linear-lanceolate to sublinear; margins serrulate or subentire at 
apex; alar regions usually extending to costa ...... ....... .............. 2. D. exannulatus 

1. Drepanocladus aduncus (Hedw.) Warnst. (Fig. 405, A) 

Beih. Bot. Centralbl. 13: 400 (1903). 

Hypnum aduncum Hedw., Spee. Muse.: 295 (1801) . 

Plants brown. Stems elongate, subpinnately branched; branches 5-10 mm 
long. Stem leaves broadly ovate to lanceolate, often falcate, acute, to 2 x 1 mm, 
concave; margins entire; costa stout, usually extending to 3/4 the leaf length or to 
near the leaf apex. Branch leaves lanceolate, smaller than the stem leaves. Median 
laminal cells linear-rhomboidal or sublinear, 35--60 x 4.5--6.0 µm , thin-walled, 
incrassate at the upper corner, towards leaf base broader; upper cells shorter; alar 
regions clearly delimited, inflated, large but scarcely extending to costa, the alar 
cells rectangular or hexagonal, to 65 x 25 µm, hyaline. Autoicous. 

Distribution: Japan (Hokkaido, Honshu). Widely distributed throughout the world . 

This species grows in bogs, often submerged, at high elevations. The 
sporophytes are unknown in Japan. 

Kanda (1978) reported D. aduncus var. pseudofluitans (San.) Glow. but this is 
scarcely distinguished from var. aduncus. 

2. Drepanocladus exannulatus (B. S. G.) Warnst. (Fig. 406) 

Beih. Bot. Centralbl. 13: 405 (1903) . 

Hypnum exannulatum B. S. G., Bryol. Eur. 6: 110, t. 603 (1854). - Wamstorfia exannulata (B. S. 
G.) Loeske, Hedwigia 46: 310 (1907). 

Plants blackish-brown, often purple, brown above. Stems usually to 100 mm 
long, sparingly or pinnately branched, ea. 2 mm wide with leaves, hooked at tip. 
Stem leaves linear lanceolate to sublinear, falcate-secund to straight, gradually 
tapering to a ± twisted or curved acumen, to 5.0 x 0. 7 mm, often auriculate at base, 
slightly rugose; margins serrulate or subentire at apex; costa stout, brown, usually 
extending to near the leaf apex. Branch leaves smaller than the stem leaves. 
Median laminal cells long linear with obtuse ends, 50-140 x 5--6 µm, uniformly thin
walled; upper lamina! cells shorter, rectangular, 40-50 x 1~20 µm, with thick and 
subporose walls; alar regions clearly delimited and extending to costa, inflated, 
often auriculate, the alar cells hyaline, oblong or rounded-hexagonal, ~ x 25-35 
µ.m, thin-walled. Dioicous. 

Exsiccati: Musci Japonici 8: 363 (1954). 
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Figure 405. 

A. Drepanocladus aduncus (Hedw.) Warnst. a---c. Stem leaves, x34(c, x20). d. Median 
laminal cells of stem leaf, x250. e,f Cells at bases of stem leaves, x250. [Suzuki 27851b) 

B. D. revolvens (Sw.) Warnst. g. Stem leaves, x20. h. Median laminal cells of stem leaf, 
x250. i. Cells at base of stem leaf, x250. j. Branch leaf, x20. [Noguchi 14306) 

C. D. vemicosus (Mitt.) Warnst. k. Stem leaves, x20. /. Cells at apex of stem leaf, x250. m. 
Median laminal cells of stem leaf, x250. n. Cells at base of stem leaf, x250. o. Branch leaves, 
x20. [Noguchi 40201) 
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Figure 406. 

Drepanocladus exannulatus (B. S. G.) Warn st. a. Dry plant, x 1. b-d. Stem leaves, x20. e. 
Cells at apex of stem leaf, x250. f Median lamina! cells of stem leaf, x250. g,h. Cells at bases 
of stem leaves, x250. [Hattori s.n.) 
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Figure 407. 

Drepanoc/adus f/uitans (Hedw.) Warnst. a. Plant, x1. b. Stem leaves, x20. c. Cells at apex 
of stem leaf, x250. d. Median laminal cells of stem leaf, x250. e. Cells at base of stem leaf, 
x250. f Branch leaves, x20. g. Cells at apex of branch leaf, x250. h. Inner perichaetial leaf, x15. 
i. Capsule, x10. j . Peristome teeth, x135. k. Inner perigonial leaf, x20. (Noguchi 69299] 
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Distribution: Japan (Hokkaido, Honshu), northern Asia, Europe, Greenland, N. America. 

This species grows on damp soil in bogs at high elevations. The sporophytes 
are unknown in Japan. 

Kanda (1978) reported D. exannulatus var. purpurascens (Schimp.) Herz. and 
D. trichophyllus (Warnst.) Podp. from Japan, but they are scarcely distinguished 
from typical forms of D. exannulatus. 

3. Drepanocladus fluitans (Hedw.) Warnst. (Fig. 407) 

Beih. Bot. Centralbl. 13: 404 (1903). 

Hypnum fluitans Hedw., Spee. Muse. : 296 (1801) . - Amblystegium f/uitans (Hedw.) De Not., 
Cronac. Briol. ltal. 2: 24 (1867). - Wamstorfia fluitans (Hedw.) Loeske, Hedwigia 46: 310 (1907). - H. 
h-schulzei Limpr., Laubm. Deutsch!. 3: 428 (1898). - W. schultzei (Limpr.) Loeske, Hedwigia 46: 310 
(1907). - Drepanocladus schulzei (Limpr.) Roth, Eur. Laubm . 2: 567, t. 52, f . 1 (1904) . - D. f/uitans 
var. kutcharokensis Kanda, J. Sc. Hiroshima Univ. ser. b, div. 2, 16: 58, f. 38, 1-10 (1978), syn. nov. 

Plants aquatic, often floating, pale green to brown. Stems very long, sparingly 
branched; branches usually to 10 mm long. Stem leaves sparse, erect- to falcate
spreading when dry, oblong-lanceolate, gradually tapering to an acute to 
acuminate point, to 2.00 x 0. 75-1 .00 mm, straight or ± falcate, gradually narrowed 
towards base, scarcely decurrent, not auriculate; margins crenulate, serrulate or 
almost entire at apex; costa weak, single or occasionally forked, extending to 3/4 
the leaf length, often shorter. Branch leaves lanceolate, to 1.5 x 0.5 mm, narrower 
and more narrowly attenuate than the stem leaves. Median lamina! cells linear with 
acute ends, 50-80 x 4.5-6.0 µm , often with plasmolized protoplasts, uniformly thin
walled; upper laminal cells often with rhizoidal filaments; cells at the insertion lax; 
alar regions weakly differentiated from the basal cell group, not inflated, the alar 
cells rectangular to oblong, 35-60 x 15-20 µm, thin-walled. Autoicous. Inner 
perichaetial leaves broadly oblong, abruptly long-acuminate, to 3 mm long, the 
costa weak. Setae 40-50 mm long, ea. 0.3 mm thick, flexuose, reddish-brown. 
Capsules horizontal, oblong, arcuately curved, 1.5-2.0 x 0.8-1.0 mm, with an 
apophysis, brown. Exostome teeth ea. 0.5 mm long, orange and papillose striolate 
in the lower half, pellucid and papillose above; endostome as long as exostome, the 
segments large, the cilia usually 2, as long as the segments. Spores 16-20 µm. 
Inner perigonial leaves cymbiform, ea. 0.8 mm long; paraphyses few. 

Exsiccati : Musci Japonici 12: 572, 573, 574 (1957). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu) , Siberia, New Guinea, Europe, N. 
America, Australia. 

This species grows on damp soil in bogs or occurs floating or submerged in 
ponds at high elevations. It forms moss balls at the bottom of Lake Kussharo, 
Hokkaido, Japan. 

4. Drepanocladus vernicosus (Mitt.) Warnst. (Fig. 405, C) 

Beih. Bot. Centralbl. 13: 402 (1903) . 
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Stef90don vemicosus Mitt., J. Linn. Soc. Bot. 8: 43 (1864). -Amblystegium vemicosum (Mitt.) 
Lindb., Muse. Scand.: 33 (1879). - Scorpidium vemicosum (Mitt.) Tuom., Ann. Bot. Fenn. 10: 216 
(1973). 

Plants yellowish- to pale green, slightly glossy. Stems usually 5 cm long, ea. 
1.5 mm wide with leaves, hooked at apex, sparingly branched; branches to 5 mm 
long, attenuate. Stem leaves ovate-lanceolate, gradually attenuate, falcate-secund, 
to 2.0 x 0.6 mm, shallowly plicate, brownish at the Insertion; margins entire or 
crenate at tip; costa weak but broad, extending to mid-leaf or longer. Branch 
leaves narrower than the stem leaves. Median laminal cells linear with acute ends, 
slightly vermicular, 45--55 x 3--4 µm, punctate at cell corners, thin-walled, towards 
leaf base shorter and broader, rectangular or rhomboid-hexagonal, 20-35 x 6.0-8.5 
µm, with thicker walls; alar regions indistinct but several cells large, rectangular or 
oblong. 

Distribution: Japan (Honshu), Siberia, northern and central Europe, Greenland, N. America. 

This species is rare in Japan and grows on wet soil in aquatic habitat. The 
sporophytes are unknown in Japan. 

5. Drepanocladus revolvens (Sw.) Warnst. (Fig. 405, B) 

Beih. Bot. Centralbl. 13: 402 (1903). 

Hypnum revolvens Sw., Monthl. Rev. 34: 538 (1801). - Amblystegium revo/vens (Sw.) De Not. , 
Cronac. Briol. ltal. 2: 26 (1867) . -Limprichtia revolvens (Sw.) Loeske, Hedwigia 46: 310 (1907) . 

Plants robust, reddish- to blackish-purple below, only the apical parts brownish
green. Stems ascending, flexuose, subpinnately branched, ea. 3 mm wide with 
leaves, in cross-section the outermost layer of cells large and thin-walled. Stem 
leaves strongly falcate-circinate, lanceolate, with a filiform, flexuose, often 
somewhat fragile point, to 3.0 x 0.6 mm, canaliculate-concave, often blackish, not 
decurrent; margins entire; costa weak, extending to mid-leaf or shorter. Median 
laminal cells linear with obtuse ends, vermicular, 85-11 0 x 8-12 µm, the walls rather 
thick and subporose, towards leaf base shorter and broader, with thicker and 
porose walls, elongate-rectangular to elongate-oblong; alar regions scarcely 
delimited, the alar cells small in number, rectangular, 20-30 x 10-13 µm, thick
walled. 

Distribution: Japan (Hokkaido, Honshu), Asia, Europe, Greenland, Aleutians, N. America, northern 
S. America. 

This species is rare in Japan. The plants grow on wet soil or snow bed at high 
altitudes, especially in serpentine regions. The sporophytes are unknown in Japan. 

6. Drepanocladus uncinatus (Hedw.) Warnst. (Fig. 408, A) 

Beih. Bot. Centralbl. 13: 402,417 (1903). 

Hypnum uncinatum Hedw., Spee. Muse.: 289 (1801). - Sanionia uncinata (Hedw.) Loeske, 
Hedwigia 46: 309 (1907). 

Plants yellowish-green above, slightly glossy, brownish below. Stems usually 
to 100 mm long, flexuose, pinnately to subpinnately branched, in cross-section the 



932 AMBL YSI'EGIACFAE 

outermost cell layer comprising large hyaline cells; branches to 1 O mm long, widely 
and complanately spreading. Stem leaves falcate-secund to falcate-circinate, from 
an ovate base gradually long-attenuate to a subulate-circinate acumen, to 3.0 x 0. 7 
mm, concave and usually deeply plicate; margins serrulate at apex; costa 
extending to mid-leaf or longer. Branch leaves similar to the stem leaves but 
smaller and slightly or scarcely plicate. Median laminal cells linear with obtuse 
ends, vermicular, ~ x 3-4 µ.m, rather thin-walled but with localized thickenings, 
punctate at cell corners; cells at the insertion broader, with thicker, subporose 
walls; alar regions distinct and broad, the aiar cells subquadrate to rectangular, 
small, 13-20 x 12-15 µ.m, bulging, colourless, with thin walls. Autoicous. 
Perichaetia on stem; inner perichaetial leaves ea. 5 mm long, occasionally longer, 
linear-lanceolate, deeply plicate; costa single, long but occasionally indistinct. 
Setae 15--30 mm long, ea. 0.2 mm thick, reddish-brown, smooth. Capsules inclined 
to horizontal, cylindric, often arcuately curved, 1.7-2.5 x 0.8-1 .1 mm, brown; 
stomata several. Annulus present. Operculum dome-shaped, with a short apiculus, 
0.60-0. 75 mm long. Exostome teeth to 0. 7 mm long, cross-striolate in the lower 
half, pellucid and papillose above; endostome as long as exostome, the basal 
membrane extending to 1 /2 the length of exostome, the segments large, the cilia 
2-3, as long as the segments. Spores 12-16 µ.m, scabrous. Perigonia on stem, ea. 
0.8 mm long. 

Exsiccati : Musci Japonici 9: 416 (1955). 

Distribution: Japan (Hokkaido, Honshu), northern Asia, Himalaya, Europe, N. to S. America, 
Australia. 

This species grows on tree bases, humus and rocks in non-aquatic habitat. It is 
characterized by the secund, plicate leaves, and the non-aquatic habit, but these 
characters are insufficient to justify the generic distinction of Sanionia Loeske. 

11. Sasaokaea Broth. 

Sasaokaea aomoriensis (Par.) Kanda (Fig. 408, B) 

J. Sc. Hiroshima Univ. ser. b, div. 2, 16: 74, f. 46, 1-9 (1978). 

Hypnum aomoriense Par., Rev. Bryol. 31 : 91 (1904). - Drepanocladus aomoriensis (Par.) Broth . 
in Engler & Prantl, Nat. P1I. 1 (3): 1034 (1908) . - Sasaokaea japonica Broth., Rev. Bryol. n. ser. 2: 10, 
pl. 1 (1929). - Drepanocladus japonicus Dix., Bot. Mag. Tokyo 50: 149 (1936) . 

Plants pale green above, brownish below. Stems prostrate, usually longer than 
100 mm, 2.0-2.5 mm wide with leaves, occasionally hooked at tip, sparsely and 
complanately leaved, sparingly or subpinnately branched; branches 5-1 O mm long, 
widely spreading, often curved. Paraphyllia numerous on stem, filiform, often 
bifurcate, each branch divergent and flexuose. Stem leaves ovate-oblong, acute, to 
2.3 x 0.9 mm, concave; margins serrulate at apex; costa single, extending to 3/4 
the leaf length. Branch leaves smaller than the stem leaves, oblong-lanceolate, 
acute. Median laminal cells linear with acute ends, 40-60 x 3-4 µ.m, ± flexuose, the 
walls thin but incrassate at cell corners; upper laminal cells shorter, elongate
hexagonal; cells at the insertion shorter and broader, elongate-hexagonal, with 
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Figure 408. 

A. Drepanocladus uncinatus (Hedw.) Warnst. a. Dry plant, x1 . b. Stem leaves, x34. c. Cells 

at apex of stem leaf, x250. d. Median laminal cells of stem leaf, x385. e. Cells at base of stem 

leaf, x250. f Branch leaves, x34. g. Inner perichaetial leaf, x15. h. Capsule, x10. i. Peristome 

teeth, x135. (Noguchi 32320] 

B. Sasaokaea aomoriensis (Par.) Kanda. j. Stem leaves, x20. k. Cells at apex of stem leaf, 

x250. I. Median laminal cells of stem leaf, x385. m. Cells at base of stem leaf, x250. n. Branch 

leaves, x20. o. Paraphyllia, x62. (Noguchi 65619] 



934 BRACHYTHECIACFAE 

thicker walls; alar regions scarcely differentiated but the cells oblong, somewhat 
bulging, 12- 20 x 9-12 µ.m, thin-walled, not porose. 

Exsiccati: Musci Japonici 3: 138 (1949), as Drepanocladus japonicus; 10: 465 (1956), as D. 
japonicus; 17: 811 (1962), as D. aornoriensis; 25: 1220 (1973), as D. aornoriensis; 27: 1314 (1976), as 
D. aomoriensis. 

Distribution: Endemic to Japan (Honshu). 

This species grows on wet soil at fen margins or beside paddy fields, and in 
irrigation ponds of lowlands, often submerged. The sporophytes are unknown. 

BRACHYTHECIACEAE 

Takaki (1955, 1956) published a monographic study on the Japanese taxa of 
this family. However, the taxonomy of the family Brachytheciaceae contains 
various problems that need to be examined further. 

KEY TO THE GENERA 

1. Laminal cells papillose over the lumen ............ ...... .... .. ...... .. ... .. ... ..... .... 4. Duthie/la 
1. Laminal cells smooth over the lumen .......... .... .......................... ... ...... ...... ...... ... .... 2 

2. Leaves orbicular, cochleariform-concave, rounded-obtuse .... .. ..... .. ..... .. .. .. .. .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 3. Myuroclada 

2. Leaves usually not orbicular, concave, not rounded-obtuse .. ....... ........ ........ .. 3 
3. Perichaetial leaves many, recurved and squarrose. Operculum scarcely rostrate 

.... .. ... .... ......... ..... ... ... ...... ...... ....... .... .... .... .... ..... .. .. .. ..... .... .......... .... 6. Brachythecium 
3. Perichaetial leaves few, erect and straight. Operculum mostly rostrate .... .... ..... 4 

4. Costa of branch leaves often ending in one or more teeth on dorsal surface 
......... ... .. .... ..... .. ........ ...... ..... ... ...... ... ............ .. .. ... .... .... ... .. .. .... .. ..... .... ..... .... .. ... ... ... 5 

4. Costa of branch leaves lacking such teeth .. ..... .... .. .... .. ... .... ...... .. ... .................. 6 
5. Costa of branch leaves usually becoming narrower upwards; lamina! cells 

usually distinctly prorate on dorsal surface .. ....... .... .... .. ...... ... ... ...... ...... 7. Bryhnia 
5. Costa of branch leaves stout, scarcely becoming narrower upwards; lamina! 

cells smooth .. .. ....... ... .... ............. ...... .. .. .. .. .... ..... ... .. ..................... ... 9. Eurhynchium 
6. Leaves triangular-lanceolate; alar cells strongly thick-walled. Capsules erect, 

symmetric ..... .. ..... ........... .. .... .. .... ... .......................... .. ....... .. ................... .. ... .. ... .. 7 
6. Leaves ovate- or oblong-lanceolate, rounded at base; alar cells rather thin-

walled. Capsules inclined to horizontal, arcuate, asymmetric .. ................ .. .... 8 
7. Branch leaves not cordate at the base. Exostome teeth papillose above, 

smooth below; endostome segments and cilia absent. Calyptra hairy ......... .... .. . . 
.. . . . . . . .. . .. .. . . . . . . .. . .. .. .. . . .. . . . . . .. . . .. .. .. .. .. .. .. . . . . . . . . . . . . . . . . ... . .. .. . . . . . . . . . . . . . . . . . .. 1. Homalothecium 

7. Branch leaves ± cordate at the base. Exostome teeth striated; endostome 
segments and cilia slightly developed. Calyptra not hairy .. .. .. 2. Palamocladium 
8. Plants irregularly dendroid ......... .. .... ....... .... .. ............... .......... ....... 8. lsothecium 
8. Plants not dendroid ..... .... .... ......... ........ ...... ...... ........ ....... ............ ......... ... .... ....... 9 

9. Leaves abruptly tapering to a piliferous point, cochleariform-concave .. .......... .. .. .. 
.. ...... .. ..... .. ... ... ..... ... .. ....... ..... .. ........... .... ... ........... .... ... ..... ..... ... ... ..... ... 5. Cirriphyllum 
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9. Leaves gradually tapering to an acute or acuminate point, ± flat or concave ...... . 
....... .. ... ........... ........................... .............. .. ......... ........ ..... ....... ...... ....................... ... 10 
10. Branch leaves complanate, ovate to ovate-lanceolate. Setae smooth ......... . . 

.......... .. ............................... .. ....................... ... ... .......... ....... 10. Rhynchostegium 
10. Branch leaves not complanate, narrowly lanceolate. Setae scabrous ........... . 

. . . .. .. . . . . . . . . ... . . . .. . . . .. . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . ................... ..... ... .. 11. Rhynchostegiella 

1. Homalothecium B. S. G. 

Homalathecium laevisetum Lac. 

In Miquel, Ann. Mus. Bot. Lugd. Bat. 2: 298, t. 1 (1866). 

Hypnum tokiadense Mitt., Trans. Linn. Soc. London Bot. 3: 184 (1891). - Homalothecium 
tokiadense (Mitt.) Kindb., Enum. Bryin. Exot.: 99 (1891) . - Homalothecium triplicatum Card., Bull. 
Soc. Bot. Geneve ser. 2, 3: 289 (1911), syn. nov. - Homalothecium pilosissimum Dix. & Ther., Rev. 
Bryol. Lich. 13: 16 (1942). - Homalothecium laevisetum var. triplicatum (Card.) Tak., J. Hattori Bot. 
Lab. 14: 11, f. 2, 14--21 (1955). 

Plants yellowish- to pale green. Stems creeping, often stoloniform, sparsely 
leaved, densely branched; branches erect, usually simple, occasionally long and 
with several branchlets, densely terete-foliate when dry, obtuse or acute, 
occasionally flagelliform. Stem leaves triangular-lanceolate, to 1.5 mm long, plicate. 
Branch leaves ovate-oblong or triangular-lanceolate, gradually tapering to an 
acuminate, occasionally subulate point, to 3 x 1 mm, broadest at the extreme base, 
not cordate, ± contorted at apex, deeply 3-plicate; margins recurved, serrate, 
serrulate or often almost entire throughout; costa slender, extending to 2/3 or 3/4 
the leaf length. Median laminal cells of branch leaves linear or narrowly rectangular, 
usually 40-50 x 4.0-4.5 µm; cells across the insertion narrow-rectangular, the walls 
with localized thickenings, ± obscure; alar cells stellate, 8-10 µm, thick-walled, 
collenchymatous, ± obscure. Dioicous. Perichaetia on branches. Inner 
perichaetial leaves narrowly lanceolate, to 3 mm long, sparsely plicate; paraphyses 
abundant. Setae straight, 5-15 mm long, ea. 0.15 mm thick, smooth. Capsules 
erect, oblong-cylindric to oblong, 1.5-2.0 x 0.8-1.0 mm, brown. Annulus present. 
Operculum 0.8-1.5 mm long, with a ± oblique beak. Exostome teeth linear
lanceolate, to 0.3 mm long, reddish-brown and smooth below, yellowish and with 
large papillae above, the lamellae high; basal membrane of endostome high, 
segments and cilia absent. Spores 13-15 µm, finely papillose. Calyptra cucullate, 
3.0-3.5 mm long, hairy. 

a. var. laevisetum (Fig. 409, A) 

Branch leaves ovate-oblong, gradually tapering to an acute or narrowly acute 
point, often deltoid at base; margins usually serrulate or serrate throughout. Setae 
10-15 mm long; capsules oblong-cylindric, 1. 7-2.0 x 0.9-1.0 mm. 

Exsiccati : Musci Japonici 2: 94 (1948), as H. tokiadense; 4: 185 (1950), as H. tokiadense; 18: 877 
(1962). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, Taiwan, China. 
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This taxon grows on tree trunks or rocks in shady sites. 

b. var. pilicuspis Card. (Fig. 409, B) 

Bull. Soc. Bot. Geneve ser. 2, 3: 289 (1911 ). 

Branch leaves triangular-lanceolate, rather abruptly tapering to an elongate, 
often subulate point; margins often almost entire. Setae 5--8 mm long; capsules 
oblong, ea. 1.3 x 0.8 mm. 

Distribution: Endemic to Japan (Hokkaido, Honshu, Shikoku, Kyushu). 

This taxon grows usually on tree trunks or occasionally on rocks in shady sites. 

c. var. latifolium Card. (Fig. 409, C) 

Bull. Soc. Bot. Geneve ser. 2, 3: 289 (1911). 

Branch leaves ovate-oblong, acute; margins serrulate or almost entire. 
Sporophytes similar to those of var. laevisetum. 

Distribution: Japan (Kyushu), Korea. 

2. Palamocladium C. Muell. 

Palamocladium nilgheriense (Mont.) C. Muell. (Fig. 410) 

Flora 82: 465 (1896). 

/sothecium nilgheriense Mont., Ann. Sc. Nat. Bot. ser. 2, 17: 246 (1842). - Pleuropus nilgheriense 
(Mont.) Card. in Grand., Hist. Madag. 39: 521 (1915). - Homalothecium nilgheriense (Mont.) Robins., 
Bryologist 65: 99 (1962). - Pleuropus fenestratus Griff. , Calcutta J. Nat. Hist. 3: 273, f. 18 (1843). -
Hypnum macrostegium Sull . & Lesq. , Proc. Am. k. Arts Sc. 4: 280 (1859), syn. nov. - Homalothecium 
macrostegium (Sull. & Lesq.) Par., Ind . Bryol. : 568 (1895). - Palamocladium macrostegium (Sull. & 
Lesq.) lwats. & Tak., J. Hattori Bot. Lab. 29: 58, f. 2 (1966) . -Hypnum sciureum Mitt., Trans. Linn. Soc. 
London Bot. 3: 184 (1891), syn. nov. -Homalothecium sciureum (Mitt.) Besch., Ann . Sc. Nat. Bot. ser. 
7, 17: 372 (1893) . -P/europus sciureus (Mitt.) Toy., kta Phytotax. Geobot. 7: 104, f. 2, 16 (1938). -
Palamocladium sciureum (Mitt.) Broth. in Par., Ind. Bryol. ed. 2, 3: 349 (1905) . - Homalothecium 
excavatum Dix. & Sak., Bot. Mag. Tokyo 50: 621 (1936), syn. nov. - Pleuropus sciureus var. excavatus 
(Dix . & Sak.) Tak., J. Hattori Bot. Lab. 14: 17, f. 4, 11-15 (1955). - Palamoc/adium macrostegium var. 
excavatum (Dix. & Sak.) Wijk & Marg., Taxon 9: 52 (1960). 

Plants robust. Stems elongate, creeping, often stoloniform at apex, irregularly 
branched; branches erect, to 20 mm long, with few branchlets. Stem leaves 
triangular-lanceolate, abruptly attenuate to a setaceous or narrow acumen, to 2.5 x 
1.0 mm, plicate; margins finely denticulate; costa slender, extending beyond mid
leaf or far below the apex. Branch leaves triangular-lanceolate, to 2.5 x 1.0 mm, ± 
cordate at the base, deeply 4-plieate; margins dentate or serrulate throughout, 
serrate at apex; costa usually extending to near leaf apex. Median laminal cells 
linear, usually 35-50 x 4.0-4.5 µ.m, vermicular, with ± localized thickenings, towards 
leaf base shorter and broader; cells across the insertion narrowly rectangular, thick
walled; alar cells hexagonal to rectangular, 12-20 µ.m, ± collenchymatous, forming 
a distinct region. Dioicous. Perichaetia on branches or secondary stems. Inner 
perichaetial leaves lanceolate, ea. 3 mm long. Setae 12-16 mm long, ea. 0.17 mm 
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Figure 409. 

A. Homalothecium laevisetum Lac. var. laevisetum. a. Dry plant, x1. b. Stoloniform stem 
leaves, x20. c. Stem leaves, x20. d. Cells at apex of stem leaf, x250. e. Median lamina! cells of 
stem leaf, x250. f. Cells at base of stem leaf, x250. g. Branch leaves, x20. h. Median lamina! 
cells of branch leaf, x250. i. Inner perichaetial leaf, x20. j,k. Capsules, x10. /. Peristome teeth, 
x180. (Noguchi 15518] 

B. H. laevisetum var. pilicuspis Card. m. Branch leaves, x20. n. Median lamina! cells of 
branch leaf, x250. o. Capsules, x10. (lsosyntype of H. Jaevisetum var. pilicuspis Card.) 

C. H. laevisetum var. Jatifolium Card . p. Branch leaves, x20. q. Median lamina! cells of 
branch leaf, x250. (lsotype of H. /aevisetum var. latifolium Card. from Korea) 



938 BRACHYTHECIACFAE 

thick, smooth, reddish-brown. Capsules erect, oblong-cylindric, broadest near 
base, 2.0 x 0.8-1.0 mm, brown. Operculum with a slightly oblique beak, 0. 7--0.9 mm 
long. Exostome teeth ea. 0.3 mm long, yellowish-brown and striate, the tip 
yellowish and papillose or striolate, the lamellae high; endostome as long as 
exostome, the basal membrane high, the segments irregular in shape, finely 
papillose, cilia present, long. Spores 10-13 µm, scabrous. Calyptra cucullate, 
2.5--3.0 mm long, smooth. 

Exsiccati: Musci Japonici 6: 288 (1953), as Pleuropus fenestratus; 16: 795 (1960), as P. sciuf'9us ; 
18: 887 (1962), as P. SCiU/'9US. 

Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu), Korea, Taiwan, Philippines. 

This species grows on tree trunks or rocks in shady sites. 

3. Myuroclada Besch. 

Myuroclada maximowiczii (Borszcz.) Broth. ex Par. (Fig. 411, A) 

Coll.: 21 (1909). 

Hypnum maximowiczii Borszcz. in Maximowicz, Prim. Fl . Amur: 467 (1859). - Myuroclada 
concinna Besch. Ann . Sc. Nat. Bot. ser. 7, 17: 379 (1893), nom. illeg . incl. spec. prior. - M. concinna 
var. gracilis Card., Bull. Soc. Bot. Geneve ser. 2, 3: 294 (1911). syn. nov. - M. maximowiczii var. 
gracilis (Card.) Nog. in Hong & Ando, Biol. Inst. Cath. Ned. Coll. Seoul , Korea 3: 388 (1959). 

Plants pale green, with a silky luster. Stems creeping, often stoloniferous at 
apex, irregularly branched, with a central strand; branches almost erect, arcuate, 
terete-foliate, julaceous, obtuse or attenuate, occasionally flagelliform, usually ea. 
1 O mm long and simple. Branch leaves strongly imbricate, suborbicular, cordate at 
base, rounded-obtuse, occasionally slightly cucullate, to 1.5 x 1.2 mm, 
cochleariform-concave; margins ± recurved at base; costa slender, narrower 
upwards, extending to mid-leaf. Median laminal cells linear-rhomboidal or elongate
hexagonal, 35-45 x 5-7 µm, thin-walled but slightly thicker at corners; alar cells 
rectangular, hexagonal or subquadrate, 12-16 µm, ± collenchymatous. Inner 
perichaetial leaves ovate lanceolate, acute, ea. 1.5 mm long. Setae 15--30 mm long, 
ea. 0.2 mm thick, reddish-brown, smooth. Capsules inclined, oblong, 1.5-2.5 x 
0.9-1 .2 mm, often arcuate, reddish-brown, becoming black with age; stomata and 
annulus present. Operculum with an elongate, oblique beak, 1.0-1 .5 mm long. 
Exostome teeth linear-lanceolate, often filiform above, to 0. 7 mm long, finely 
papillose above, striolate and orange-brown below; endostome as long as 
exostome, the segments filiform above, keeled, perforate, cilia usually 2. Spores 
12-16 µm, scabrous. Calyptra cucullate, 2.5--3.0 mm long, smooth. 

Exsiccati: Musci Japonici 2: 95 (1948) , as M. concinna; 7: 329 (1953), as M. concinna; 15: 718 
(1959), as M. concinna; 22: 1083 (1968). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, China, Amur, western N. 
America. 

This species grows on the base of tree trunks, on rocks and on soil. 
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Figure 410. 

Palamoc/adium nilgheriense (Mont.) C. Muell. a. Stem leaf, x20. b,c. Branch leaves, x20. d. 
Cells at apex of branch leaf, x250. e,f. Median laminal cells of branch leaves, x250. g. Cells at 
base of branch leaf, x250. h. Inner perichaetial leaf, x20. i,j. Capsules, x10. k. Peristome teeth, 
x180. [a,b,d,e,g--k, Noguchi 43920] 
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4. Duthie/la C. Muell. 

Plants large. Stems prostrate, usually densely pinnately branched; in cross
section central strand present, the cortical layer composed of several rows of small, 
thick-walled cells, the intermediate cells lax, hyaline, hexagonal, thin-walled; 
branches usually simple. Stem leaves often complanately spreading, acuminate; 
margins serrulate to serrate; costa extending to near the leaf apex. Branch leaves 
similar to the stem leaves but smaller. Median laminal cells unipapillose or with a 
row of papillae; alar cells scarcely differentiated. Dioicous. Perichaetia on stems. 
Setae elongate, smooth. Capsules inclined. Operculum shortly rostrate. 
Peristome double. Calyptra cucullate. 

KEY TO THE SPECIES 

1. Laminal cells each with 3-4 papillae in a row over cell lumen ...... ... . 1. D. flaccid a 
1. Laminal cells with a single central papilla over cell lumen .. ... ..... .... ........ ......... ... . 2 

2. Stems and branches ± complanately leaved. Stem leaves gradually tapering 
to a linear, undulate apex. Cell walls thin ..... ... .. ..... ... ....... 2. D. speciosissima 

2. Stems and branches not complanately leaved. Stem leaves ovate, shortly 
acuminate, not undulate at apex. Cell walls incrassate .... ...... .... 3. D. wallichii 

1. Duthie/la flaccida (Card.) Broth. (Fig. 411, B) 

In Engler & Prantl, Nat. Pfl. 1(3): 1010 {1908). 

Trachypus flaccidus Card., Beih. Bot. Centralbl. 19(2): 117, f. 16 (1905). - Duthie/la pellucens 
Card. & Ther., Bull. Ac. Geogr. Bot. 21: 271 (1911). - 0 . japonica Broth. ex Card., Bull. Soc. Bot. 
Geneve ser. 2, 3: 283 (1911). - 0. lacustris Reim. & Sak., Bot. Jahrb. 64: 543, t. 19 (1931). - D. 
japonica var. pa/Iida Sak., Bot. Mag. Tokyo 51: 796 (1937). - D. flaccida var. gigantea Neg., J. Hattori 
Bot. Lab. 2: 61 (1947). 

Plants in dark-green mats, not glossy. Stems usually ea. 50 mm long, 
occasionally pinnately branched; branches flexuose when dry, complanately 
spreading when moist, to 2.5 mm wide with leaves, acute or obtuse. Stem leaves 
flexuose when dry, ovate to triangular-ovate, broadest at base, gradually narrowed 
to a somewhat twisted or undulate point, 1.5-1.8 x 0.8-0.9 mm, concave, somewhat 
plicate; margins serrate above; costa extending to near the leaf apex. Branch 
leaves ovate-lanceolate, slightly twisted at apex. Median laminal cells somewhat 
obscure, linear-hexagonal or elongate-rhomboidal, 20-30 x 3-4 µm, each with a 
row of 3-4 papillae; mid-basal cells narrowly hexagonal or rectangular, 35-40 x 7-8 
µm, papillose or smooth, the walls somewhat thick and subporose. 

Exsiccati: Musci Japonici 1: 26 (1947); 3: 120 (1949); 11 : 514 (1956), as D. pellucens ; 12: 575 
(1957); 18: 860 (1962); 21 : 1016 (1966); 22: 1067 (1968); 23: 1119 (1968) ; 24: 1162 (1971). 

Distribution: Japan (Honshu, Shikoku, Kyushu), Taiwan, China, Malaya, New Guinea. 

This species grows on damp rocks, often in dripping water and forms large 
mats. The sporophytes are unknown. 



Figure 411. 

A. Myuroc/ada maximowiczii (Borszcz.) Broth. ex Par. a,b. Dry plants, x1 (b, x7). c. Branch 
leaves, x20. d. Cells at apex of branch leaf, x20. e. Median lamina! cells of branch leaf, x250. f 
Cells at base of branch leaf, x250. g. Inner perichaetial leaf, x20. h,i. Capsules, x7. j . Peristome 
teeth, x135. [Noguchi 26518] 

B. Duthie/la flaccida (Card.) Broth. k. Plant, x1 . /. Cross-section of secondary stem, x212. 
m. Secondary stem leaves, x17. n. Cells at apex of secondary stem leaf, x276. o. Median 
lamina! cells of secondary stem leaf, x225. p. Branch leaves, x17. (i--p, isotype of Trachypus 
f/accidus Card.] 
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2. Duthie/la speciosissima Broth. ex Card. (Fig. 412, A) 

Bull. Soc. Bot. Geneve ser. 2, 5: 317 (1913). 

Plants large, yellowish-green, slightly glossy. Stems prostrate or creeping, to 
200 mm long, ± complanately leaved, flexuose, to 1 0 mm wide with leaves, 
occasionally pinnately branched; branches complanately spreading, variable in 
length, usually ea. 20 mm long and simple, or longer (to 100 mm) and with pinnate 
branchlets, ± complanately leaved, attenuate or obtuse. Stem leaves oblong
lanceolate, gradually undulate at apex, often semitortuous at apex, to 5 x 2 mm, 
slightly decurrent, concave, ± plicate; margins serrate in upper part; costa 
yellowish, extending to near the leaf apex. Median laminal cells elliptic, elongate
hexagonal or elongate-rhomboidal, 30-40 x 5-7 µm, hyaline, centrally unipapillose, 
thin-walled; mid-basal cells elongate-rectangular, 40-90 x 10-12 µm, smooth, 
incrassate, porose; alar cells rectangular, smooth. Inner perichaetial leaves 
lanceolate, abruptly tapering to a piliferous point, to 4 mm long; margins remotely 
serrulate above; costa very weak, extending to mid-leaf; paraphyses numerous. 
Setae 35-60 mm long, ea. 0.3 mm thick, strongly flexuose when dry, brown, 
smooth. Capsules inclined or horizontal, oblong, with an apophysis, 2.5-3.0 x 1.3 
mm. Exostome teeth ea. 0. 75 mm long, ea. 0.15 mm at base; segments of 
endostome large, perforate, cilia long, usually 3. Spores 12-18 µm. 

Exsiccati: Musci Japonici 4: 176 (1950); 20: 969 (1964); 23: 1120 (1968); 30: 1461 (1978). 

Distribution: Japan (Honshu, Shikoku, Kyushu), China. 

This species grows on the ground, often among grasses. 

3. Duthie/la wallichii (Mitt.) C. Muell. (Fig. 412, B) 

In Broth. in Engler & Prantl, Nat. Pfl. 1 (3): 1010, f. 733 (1908). 

Leskea wallichii Mitt., J. Linn. Soc. Bot. suppl. 1: 132 (1859). - Duthie/la robusta Nog., Trans. 
Nat. Hist. Soc. Formosa 24: 470, f. 2 (1934). - D. myuriiformis Sak., Bot. Mag . Tokyo 50: 518, f. 6 
(1936). 

Plants robust, dark-green. Primary stems with small leaves, the leaves ea. 1.5 x 
0.5 mm, triangular. Secondary stems to 70 mm long, ea. 5 mm wide with leaves, 
strongly flexuose, densely leaved, scarcely complanate, occasionally pinnately 
branched; branches simple, usually ea. 20 mm long, scarcely complanately leaved. 
Leaves of secondary stems erect- or widely spreading both when dry or moist, 
ovate, shortly acuminate, twisted at apex, to 3.5 x 1.7 mm, concave, not plicate; 
margins serrulate, slightly undulate; costa yellowish, extending to near leaf apex. 
Branch leaves lanceolate, gradually attenuate, twisted at apex. Median lamina! cells 
elliptic or elongate-hexagonal, 18-30 x 4-7 µm, unipapillose, the walls thick; mid
basal cells long-rectangular or sublinear, 30-70 x S-1 0 µm, smooth, the walls 
strongly incrassate; alar cells lax, rectangular. 

Exsiccati: Musci Japonici 3: 121 (1949), as D. myuriiformis; 18: 861 (1962), as D. myuriiformis. 

Distribution: Japan (Honshu, Kyushu, Ryukyu), Taiwan, China, Himalaya, Philippines, Java. 

This species grows on damp rocks, usually calcareous in shady sites. 
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Figure 412. 

A. Duthie/la speciosissima Broth. ex Card . a. Dry plant, x1. b. Stem leaf, x10. c. Cells at 
apex of stem leaf, x180. d. Median lamina! cells of stem leaf, x385. e. Cells at base of stem 
leaf, x180. f Inner perichaetial leaves, x10. g. Capsule, x7. h. Peristome teeth, x135. 

B.D. wallichii (Mitt.) C. Muell. i. Dry plant, x1 . j . Stoloniform stem leaf, x10. k. Stem leaf, 
x10. /. Cells at apex of stem leaf, x212. m. Median lamina! cells of stem leaf, x310. n. Branch 
leaf, x10. U-n, Noguchi 12765) 
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5. Cirriphyllum Grout 

Stems elongate, creeping, usually densely branched; branches terete-foliate, ± 
julaceous. Stem leaves ovate to oblong, with a long, flexuose acumen, 
cochleariform; margins erect, almost entire; costa slender, extending to mid-leaf, 
not ending in a tooth. Median lamina! cells almost linear with acute ends, thin
walled ; alar regions weakly differentiated, the alar cells large and lax. Dioicous. 
Setae scabrous. 

KEY TO THE SPECIES 

1. Stem leaves ovate-oblong, slightly decurrent, cochleariform, slightly plicate. 
Costa of branch leaves extending to mid-leaf. Median lamina! cells linear, ± 
vermicular, 55-65 x 4.0-4.5 µm; alar regions somewhat clearly defined ........ ..... .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. cirrosum 

1. Stem leaves broadly ovate, long-decurrent, concave, plicate. Costa of branch 
leaves ending below mid-leaf. Median lamina! cells sublinear to linear
rhomboidal, not vermicular, 65-90 x 7- 10 µm ; alar cells large but scarcely 
forming clearly defined alar regions ........ .. ...... .. ............................... 2. C. piliferum 

1. Cirriphyllum cirrosum (Schwaegr.) Grout (Fig. 413, A) 

Bull. Torr. Bot. Cl. 25: 223 (1898) . 

Hypnum cirrosum Schwaegr. in Schultes, Reise Glockner: 365 (1804) . - Brachythecium cirrosum 
(Schwaegr.) Schimp., Syn.: 696 (1860) . 

Stems irregularly or occasionally pinnately branched; branches erect
spreading, ea. 1 0 mm long, simple. Stem leaves slightly appressed and imbricate 
when dry, ovate-oblong, with a long, flexuose acumen, to 2.5 x 0.9 mm, 
cochleariform, slightly plicate; margins ± incurved; costa extending above mid-leaf. 
Median lamina! cells linear, 55-65 x 4.0-4.5 µm, ± vermicular, thin-walled; alar cells 
hexagonal or rectangular, lax, 15-25 µm, somewhat collenchymatous, forming 
somewhat clearly defined but narrow alar regions. Branch leaves slightly 
appressed and imbricate when dry, similar to the stem leaves but tending to be 
oblong, to 2.30 x 0.75 mm; costa extending to mid-leaf. 

Distribution: Japan (Honshu), China, Caucasus, Europe, N. America. 

This species is rare in Japan. The plants grow on rocks, usually calcareous at 
high elevations. The sporophytes are unknown. 

2. Cirriphyllum piliferum (Hedw.) Grout (Fig. 413, B) 

Bull. Torr. Bot. Cl. 25: 225 (1898) . 

Hypnum piliferum Schrab. ex Hedw., Spee. Muse.: 275 (1801). - Brachythecium piliferum 
(Hedw.) Kindb ., Canad. Ree. Sc. 6(2) : 73 (1894) . 

Stems elongate, irregularly or occasionally pinnately branched; branches 
simple, 5-10 mm long, attenuate, ± flexuose when dry. Stem leaves appressed, 
broadly ovate, abruptly tapering to an elongate, flexuose acumen, to 2.5 x 1.2 mm, 
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Figure 413. 
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A. Cirriphyl/um cirrosum (Schwaegr.) Grout. a. Stem leaves, x25. b. Median lamina! cells of 
stem leaf, x300. c. Cells at base of stem leaf, x300. d. Branch leaf, x25. [Takaki 9558) 

B. C. piliferum (Schrab. ex Hedw.) Grout. e. Stem leaves, x25. f Median lamina! cells of 
stem leaf, x300. g. Cells at base of stem leaf, x300. h. Branch leaves, x25. [Noguchi 8929) 
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concave, plicate, decurrent; margins finely denticulate or almost entire; costa weak, 
ending below mid leaf. Median laminal cells sublinear to linear-rhomboidal, 65-90 x 
7-10 µm, with uniformly thin-walls; alar cells lax, rectangular or hexagonal, 20-30 
µm, with uniformly thin-walls, pellucid, forming broad but rather indefinite groups. 
Branch leaves appressed when dry, lanceolate; margins serrulate above; costa 
ending below mid-leaf. 

Distribution: Japan (Honshu, Shikoku, Kyushu), Siberia, Caucasus, Europe, N. America. 

This species grows on humus in the lowlands. The sporophytes are unknown. 

6. Brachythecium B. S. G. 

Stems prostrate or decumbent, with a slightly developed central strand; 
branches almost simple. Leaves usually long-acuminate, often decurrent; costa 
single, reaching mid-leaf or beyond, rarely percurrent; margins plane, entire to 
serruiate. Laminal cells elongate-hexagonal to linear, thin-walled; aiar cells usually 
lax. Branch leaves smaller than the stem leaves and the marginal teeth often larger. 
Dioicous or autoicous. Inner perichaetiai leaves almost ecostate; paraphyses 
numerous. Setae elongate, smooth or scabrous. Capsules inclined to horizontal, 
ovate-oblong to oblong, asymmetrical, often curved, becoming blackish with age; 
stomata few at the apophysis. Annulus usually present. Operculum conical or 
slightly rostellate. Peristome double, hypnoid. Spores minutely papillose. Calyptra 
cucullate, smooth. Inner perigonial leaves broadly ovate, cymbiform. 

KEY TO THE SPECIES 

1. Costa of branch leaves extending to the leaf apex or nearly so ..... .......... ... ...... .. 2 
1. Costa of branch leaves extending to about mid-leaf .... ... .. ... ... ..... ....... ... .. .......... .. 6 

2. Stem leaves scarcely plicate ...................................... ........ ..... 32. B. populeum 
2. Stem leaves piicate ....... ........ .... .. ........ .......... .......................... ..... .. ...... .... ...... ... . 3 

3. Alar regions of stem leaves narrow, not extending to costa ....... .. . 3. B. pinnatum 
3. Alar regions of stem leaves broad, extending to costa ................ ... .. ... .. .. ... .. ....... 4 

4. Stem leaves ovate, broadest above base, the acumen recurved .......... .. ...... .. .. . 
.................... .............................................................. ................ 21. B. uncinifolium 

4. Stem leaves broadly deltoid to deltoid-ovate, broadest near the base, the 
acumen almost straight .. ......... ................. .. ......... ..... ........... ..... ..... ...... ........ ...... 5 

5. Stem leaves deeply plicate; aiar regions scarcely inflated .... .. ............ ..... .. ...... .... .. . 
... ... ..... .. .... . ............... .................. ................... ... .... ............... 2. B. camptothecioides 

5. Stem leaves slightly plicate; aiar regions strongly inflated .. ... ... .. .. 22. B. reflexum 
6. Plants minute; stem leaves usually shorter than 1.0 mm ...... .. ...... .... ..... .... .... .. 7 
6. Plants medium to larger, rarely small; stem leaves usually longer than 1.5 mm 

······················· ··········· ··· ······· ·· ·· ··· ······ ····· ··· ····· ···· ·· ·· ··· ···· ·· ······ ···· ···· ········ ··· ······· ··· · 11 
7. Stem leaves shortly acuminate ................... ..... .... .... .... ............... .. . 16. B. nitidulum 
7. Stem leaves subulate or long-acuminate ................................................. ... ... ..... .. 8 

8. Stem leaves broadly deltoid-ovate, broadest near the base, abruptly tapering 
to a subulate acumen .... .... .... ...... .. ..... ...... ... ... ..... ..... ... .. .... ..... ... .. .. ...... ..... ...... ... 9 
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8. Stem leaves lanceolate to ovate-lanceolate, broadest above the base, 
gradually tapering to a long acumen ..... ....................... .......... ..... .... .. ............. 1 0 

9. Stem leaves broadly cordate, to 0.9 x 0.5 mm; margins entire throughout. 
Branch leaves ovate-lanceolate ......................... .. ......................... 28. B. uematsui 

9. Stem leaves not cordate, 0.6-0. 7 x 0.15--0.17 mm; margins serrulate above. 
Branch leaves lanceolate ................................................. 30. B. pseudo-uematsui 
10. Plants glossy. Stem leaves concave, plicate .... ............ ...... 29. B. pulchellum 
10. Plants not glossy. Stem leaves± concave, not plicate ......... .. 27. B. sakuraii 

11. Stem leaves widely spreading, often recurved or squarrose when dry .... ........... .. . 
. . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . .. . ... . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ....... .. 23. B. brotheri 

11. Stem leaves appressed or erect-spreading, rarely widely spreading when dry .... 
................... ............................ .. .............. .. ... .... ... .. ...... ..... ........ ......... ... ............ ....... 12 
12. Stem leaves piliferous at apex ...... ... ..... ......... ............ .. ...... .... ....... .... ............. 13 
12. Stem leaves not piliferous at apex ..... .......... ................................................. 23 

13. Stem leaves deeply plicate ............................................ ...... ................................ 14 
13. Stem leaves smooth or slightly plicate ........ ... ......... ...... .................. ................... 17 

14. Margins of stem leaves serrulate above; median laminal cells 60-85 µ.m long 
...... ............. ..... .. .. ....... ..... .. ..... ... ......... ...... ... ....... ..... ... ... .. ........ ....... ..... ..... ... ... .. 15 

14. Margins of stem leaves entire throughout; median laminal cells 40-65 µ.m 
long .. ............................... ....... .......... ............ ... ... ....................... ... ... .... ... ......... 16 

15. Alar cells of stem leaves elongate-hexagonal to sublinear. Setae scabrous ....... . 
.. ...... .............. ... ....................................... .......... ............................. 18. B. coreanum 

15. Alar cells of stem leaves rectangular or oblong-hexagonal. Setae smooth ...... ... . 
... . . .. ....... ............. .............. .. .... ....... ...... ......... ... . .. .... . . .. ....... ..... .... ... 12. B. glareosum 
16. Stem leaves tapering to a straight acumen from a broadly ovate base; alar 

cells subquadrate or rectangular, 18--30 µ.m long. Setae smooth ................. .. 
... ........... ... ......... .. .... ............... .. .. ...... ... ..... .......... ... ......... ......... 11. B. buchananii 

16. Stem leaves tapering to a flexuose acumen from a cordate or deltoid-ovate 
base; alar cells rectangular or hexagonal, 12-20 µ.m long. Setae scabrous 
............ ........... .. ...... ............................................. ....... .. ... ... ...... 1. B. auriculatum 

17. Branches terete; leaves strongly appressed when dry .......... ..... ............ ........... .... . 
.. ........ ............... .......... .. ..... .. .. ...... ... . . .. .. .. . . .. ............ .............. 4. B. helminthocladum 

17. Branches not or slightly terete; leaves slightly appressed or erect spreading 
when dry ..... .......................... ...... .......... ............ .. .. ... ...... .......... .. ............... ... ... ..... . 18 
18. Branch leaves serrulate below, serrate above .. .. .... .... ........... 5. B. campestre 
18. Branch leaves entire throughout, or crenulate to serrulate above ...... ......... 19 

19. Stem leaves oblong-lanceolate, abruptly tapering from an oblong base ... ... .. .. .... . 
.. .. . . .. .... ... . ............. . ... .............. .................................... .... ....... ........ .. 14. B. piligerum 

19. Stem leaves triangular- or oblong-ovate, abruptly or gradually tapering from an 
ovate or triangular base .. ..... ........... ........ ......... ... .......... ............... ....... ... ......... ..... 20 
20. Alar regions of stem leaves narrow, scarcely extending to costa .. .. ............ .. .. 

.......... ... .. .............. .............. .. .. . . .. ... .... . .................. ...... . ..... . ........ 24. B. velutinum 
20. Alar regions of stem leaves broad, extending to costa ................................ 21 

21. L.aminal cells of stem leaves linear, 15-20: 1 .... ....... ... ....... ......... 6. B. rotaeanum 
21. L.aminal cells of stem leaves sublinear to linear-rhomboidal, 7-13: 1 ................ 22 

22. L.aminal cells of stem leaves shorter than 60 µ.m .. .. .. ..... ....... 15. B. moriense 
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22. Laminal cells of stem leaves longer than 75 µm .. ........ ..... 13. B. kuroishicum 
23. Stems pendulous ........ ........................... .. ..... .......................... ... .. 17. B. pendulum 
23. Stems creeping or ascending, not pendulous .................................................... 24 

24. Stem leaves ovate, broadly acute; branch leaves ovate .......... . 19. B. rivulare 
24. Stem leaves lanceolate to ovate, narrowly acuminate; branch leaves 

lanceolate to broadly lanceolate ................................................................... 25 
25. Setae ± scabrous ................................................................................................ 26 
25. Setae smooth throughout .............. ... .......... .............................. ........ .. .................. 27 

26. Stem leaves ovate. Setae scabrous throughout .................. 20. B. rutabulum 
26. Stem leaves lanceolate. Setae smooth below, scabrous above ................... .. 

.................................................................................................. 31. B. plumosum 
27. Stem leaves usually shorter than 1.8 mm, not plicate; median laminal cells 20-50 

µm long .......... .......... .......... ....................... ............. ....... ....... .... .......... .................. 28 
27. Stem leaves usually longer than 2 mm, ± plicate; median laminal cells 60-100 

µm long ........... ... .......... ............ ... ..................................................................... .... 30 
28. Stem leaves broadly ovate; alar regions scarcely delimited; median laminal 

cells 20--35 µm long ...... ............ .. ........................................ 25. B. sapporense 
28. Stem leaves lanceolate to ovate-lanceolate; alar regions clearly delimited; 

median laminal cells 35-50 µm long ............................................................. 29 
29. Stem leaves ovate-lanceolate; costa extending to mid-leaf; median laminal cells 

somewhat thick-walled ........ .............................. .................................. 7. B. has tile 
29. Stem leaves lanceolate to broadly lanceolate; costa extending beyond mid-leaf; 

median laminal cells thin-walled .. .... ...... ............................... .. ....... 26. B. noguchii 
30. Plants large. Stem leaves plicate; alar regions broad, clearly delimited. 

Branch leaves ovate .................................... ...... ....... .................. 9. B. wichurae 
30. Plants small to medium. Stem leaves slightly plicate; alar regions narrow, 

scarcely delimited. Branch leaves lanceolate or oblong-lanceolate ............. .. 
.......... .... ......... ......... .............. .... ... ....... ....... ... ....... ......... ............ ............. ..... ..... 31 

31. Plants small. Stems sparingly branched. Stem leaves ovate-oblong, to 2.50 x 
0.75 mm; median laminal cells 85-100 x 6.0--8.5 µm; alar cells lax, rectangular or 
oblong-hexagonal ........................................ .................................. 8. B. otaruense 

31. Plants medium-sized. Stems densely branched. Stem leaves ovate-lanceolate, 
to 3 x 1 mm; median laminal cells 65--85 x 5-7 µm; alar cells small, quadrate or 
rectangular ........ .. . . . . ......... .... ................................... ..... ... .. ........ 1 o. B. salebrosum 

1. Brachythecium auriculatum Jaeg. (Fig. 414, A) 

Ber. S. Gall. Naturw. Ges. 1876-77: 340 (1878). 

Camptothecium auriculatum (Jaeg.) Broth. in Engler & Prantl, Nat. Pfl. ed. 2, 11: 353 (1925). -
Brachythecium subauriculatum Card., Bull. Soc. Bot. Geneva ser. 2, 3: 291 (1911). - C. 
subauriculatum (Card.) Broth. in Engler & Prantl, Nat. Pfl. ed. 2; 11: 353 (1925). 

Stems elongate, creeping, densely branched; branches erect, mostly simple, to 
1 0 mm long. Stem leaves oblong-lanceolate, tapering to a narrow, flexuose, 
sometimes subulate acumen from a cordate or deltoid-ovate base, ± auriculate at 
the base, to 3.5 x 1.2 mm, deeply plicate and rugulose; margins almost entire; costa 
slender, extending to mid-leaf. Branch leaves lanceolate, scarcely cordate at base, 
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Figure 414. 

A. Brachythecium auriculatum Jaeg. a. Stem leaves, x15. b. Median lamina! cells of stem 
leaf, x250. c. Cells at base of stem leaf, x250. d. Branch leaves, x15. e. Inner perichaetial leaf, 
x15. f Capsules, x10. g. Perigonium, x20. (Takaki 10248] 

B. B. pinnatum Tak. h. Stem leaves, x34. i. Cells at apex of stem leaf, x180. j. Median 
lamina! cells of stem leaf, x385. k. Cells at base of stem leaf, x250. /. Branch leaves, x34. 
(Takaki 11626] 

C. B. camptothecioides Tak. m. Stem leaves, x20. n. Median laminal cells of stem leaf, 
x385. o. Cells at base of stem leaf, x180. p. Branch leaves, x20. (Takaki 11616] 
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to 2.30 x 0.65 mm, slightly plicate; margins usually serrulate. Median laminal cells 
pellucid, linear with acute ends, 55-65 x 4.0-4.5 µm; cells across the insertion 
broader, elongate-rectangular, with somewhat thicker walls, pellucid; alar cells 
rectangular to hexagonal, lax, 12-20 µm, forming weakly defined alar regions. 
Dioicous. Inner perichaetial leaves lanceolate with a long piliferous acumen, to 3 
mm long, plicate; paraphyses abundant. Setae ea. 1 0 mm long, ea. 0.18 mm thick, 
scabrous. Capsules inclined, oblong, 1.8-2.0 x 0.6-0.8 mm. Peristome hypnoid; 
exostome teeth to 0.35 mm long. 

Distribution: Japan (Hokkaido, Honshu), Saghalien, Taiwan. 

This species grows on humus in shady sites. 

2. Brachythecium camptothecioides Tak. (Fig. 414, C) 

J. Hattori Bot. Lab. 15: 4, f. 9, 1-7 (1955). 

Plants yellowish-green, ± glossy above, brownish below. Stems prostrate, 
sparingly branched; branches 5-1 0 mm long, usually simple, densely leaved. Stem 
leaves broadly deltoid to deltoid-ovate, tapering to a subulate acumen, broadest 
near the base, to 3 x 1 mm, deeply plicate; margins almost entire; costa weak, 
extending to near the leaf apex. Median laminal cells linear, 60-90 x 4.5-5.0 µm, 
thin-walled; lower cells shorter and broader, usually with localized thickenings; alar 
regions broad, extending to costa, scarcely inflated, the alar cells numerous, 
quadrate, hexagonal or oblong, 20--30 µm, thin-walled. Branch leaves lanceolate, 
smaller than the stem leaves, to 2.5 x 0.6 mm. 

Distribution: Endemic to Japan (Honshu). 

This species grows on calcareous rocks. The sporophytes are unknown. 

3. Brachythecium pinnatum Tak. (Fig. 414, B) 

J. Hattori Bot. Lab. 15: 6, f. 9, 9--19 (1955). 

Plants yellowish-green, slightly glossy. Stems prostrate, subpinnately or 
sparingly branched; branches usually to 10 mm long, simple, densely leaved. Stem 
leaves gradually tapering to an elongate acumen from a deltoid base, broadest at 
the extreme base, scarcely decurrent, to 1.8 x 0. 7 mm, deeply plicate; margins 
indistinctly serrulate; costa stout, extending to near the leaf apex. Median laminal 
cells linear or sublinear, 40-50 x 4.0--4.5 µm, ± thick-walled; lower cells shorter and 
broader, ± thick-walled; alar regions narrow, the alar cells oblong to subquadrate, 
12-20 x 9--12 µm, slightly inflated, thin-walled. Branch leaves much narrower than 
the stem leaves, broadly lanceolate, gradually tapering to an elongate acumen, 
cordate at base, deeply plicate; margins serrulate. 

Distribution: Endemic to Japan (Honshu, Shikoku). 

This species has been recorded on calcareous rocks at the type locality only. 
The sporophytes are unknown. 
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4. Brachythecium helminthocladum Broth. & Par. (Fig. 415, A) 

Rev. Bryol. 31: 63 (1904) . 
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B. /axitextum Broth. ex Card., Bull. Soc. Bot. Geneve ser. 2, 3: 291 (1911). - B. tsunodae Broth. 
ex Yasuda, Bot. Mag. Tokyo 29: 155, f. 5 (1915). - B. kuroishucum var. helminthocladum (Broth. & 
Par.) Card. in Dix., Rev. Bryol. Lich. 4: 158 (1932) . 

Plants medium-sized, yellowish-green. Stems prostrate, often stoloniform at 
apex, densely branched, densely leaved, terete. Stem leaves appressed when dry, 
erect-spreading when moist, oblong-ovate, to 3.5 x 1.2 mm, suddenly acuminate to 
an elongate, subulate acumen, shortly decurrent, concave and ± plicate; margins 
erect to plane, serrulate above, entire below; costa extending to near mid-leaf. 
Branch leaves similar to the stem leaves but smaller, to 2.0 x 0.6 mm, strongly 
appressed when dry. Median laminal cells sublinear, 65-85 x 8-12 µ.m, uniformly 
thin-walled; lower cells broader, elongate-hexagonal to rectangular, 20-40 x 13-16 
µ.m, ± thick-walled; alar cells subquadrate to rectangular, 20--35 x 15-20 µ.m, not 
forming distinct alar regions. Inner perichaetial leaves to 2 mm long, recurved. 
Setae 10- 15 mm long, smooth. Capsules narrowly oblong or oblong-cylindric, 
curved, 2.0-2.5 x o. 75 mm, reddish-brown. Operculum highly rounded-conic or 
dome-shaped, ea. 0.6 mm long. Exostome teeth to 0.55 mm long; endostome 
somewhat shorter than exostome, the segments broadly perforate, the cilia usually 
2, filiform, as long as the segments. Spores 12-15 µ.m. Calyptra 2.3-2.6 mm long. 

Exsiccati: Musci Japonici 7: 304 (1953); 9: 407 (1955); 13: 606 (1958); 18: 854 (1962); 29: 1407 
(1977). 

Distribution: Endemic to Japan (Honshu, Shikoku, Kyushu). 

This species grows on rocks. 

5. Brachythecium campestre (C. Muell.) B. S. G. (Fig. 415, B) 

Bryol. Eur. 6: 16, t. 545 (1853). 

Hypnum rutabulum var. campest/'9 C. Muell., Syn. 2: 368 (1851) . - Chamberfainia campestris (C. 
Muell.) Robins., Bryologist 65: 113 (1962). 

Plants small, dark-green. Stems creeping, irregularly branched; branches to 5 
mm long. Stem leaves ovate-lanceolate, gradually tapering to an elongate acumen, 
to 1.8 x 0.5 mm, concave, not plicate; margins serrulate, ± recurved at base; costa 
extending to mid-leaf. Median laminal cells linear with acute ends, 45--60 x 4--5 µ.m, 
thin-walled; alar regions indistinct, the alar cells subquadrate or rectangular, 12-15 
µ.m, thin-walled. Branch leaves ovate-lanceolate, acuminate, to 1.5 x 0.5 mm, 
concave; margins serrate above, serrulate below. Autoicous. Setae scabrous 
above, smooth below. 

Distribution: Japan (Honshu), Siberia, Kashmir, Caucasus, Europe, N. America. 

The sporophytes of this species are unknown in Japan. 
Takaki (1955) reported this species from Japan for the first time, but I could not 

find it. The above description and illustration were based on Canadian plants. 
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Figure 415. 

A. Brachythecium helminthocladum Broth. & Par. a. Dry plant, x1. b. Stem leaves, x20. c. 
Median laminal cells of stem leaf, x385. d. Cells at base of stem leaf, x180. e. Branch leaves, 
x20. f. Inner perichaetial leaf, x10. g,h. Capsules, x10. [Noguchi 46498] 

B. B. campestre (C. Muell.) B. S. G. i. Stem leaves, x20. j. Median laminal cells of stem 
leaf, x250. k. Cells at base of stem leaf, x180. /. Branch leaves, x20. m. Cells at apex of branch 
leaf, x250. (Noguchi 39880 from Canada] 
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Figure 416. 

A. Brachythecium rotaeanum De Not. a. Stem leaves, x20. b. Median laminal cells of stem 
leaf, x250. c. Cells at base of stem leaf, x180. d. Branch leaves, x20. (NICH 21618] 

B. B. buchananii (Hook.) Jaeg. e. Dry plant, x1. f Stem leaves, x20. g. Median laminal cells 
of stem leaf, x385. h. Cells at base of stem leaf, x180. i. Branch leaves, x20. j. Inner 
perichaetial leaf, x20. k,I. Capsules, x10. (lsosyntype of B. buchananii var . japonicum Card.] 



954 BRACHYfHECIACFAE 

6. Brachythecium rotaeanum De Not. (Fig. 416, A) 

Cronac. Briol. ltal. 2: 19 (1867). 

Chamberlainia rotaeana (De Not.) Robins., Bryologist 65: 105 (1962). 

Plants medium-sized, yellowish-green, glossy. Stems pinnately branched; 
branches short, to 5 mm long. Stem leaves oblong-ovate, abruptly tapering to an 
elongate, somewhat piliferous acumen, shortly decurrent, to 2.5 x 0.9 mm, 
concave, slightly biplicate; margins entire, ± recurved at base; costa weak, 
extending to mid-leaf. Median lamina! cells linear with acute ends, 80-90 x 4.0-4.5 
µm, thin-walled; upper cells longer, towards leaf base shorter; the cells at the 
extreme base rectangular to hexagonal, 40-50 x 13-20 µm, thin-walled; towards 
basal angles smaller; alar regions broad, extending to costa. 

Distribution: Japan (Hokkaido, Honshu), Europe, N. America. 

7. Brachythecium hastile Broth. & Par. (Fig. 417, A) 

Rev. Bryol. 31: 62 (1904). 

Plats yellowish-green, somewhat glossy. Stems creeping, pinnately branched; 
branches 2-3 mm long. Stem leaves ovate-lanceolate, gradually tapering to a long 
acumen from a triangular-ovate base, broadest near base, to 1.80 x 0.75 mm, not 
plicate; margins crenulate; costa stout, extending to mid-leaf. Branch leaves 
broadly lanceolate, acuminate, to 1.30 x 0.45 mm, concave. Median lamina! cells 
linear-hexagonal to linear-rhomboidal with acute ends, 40-50 x 4.5-6.0 µm, 
somewhat thick-walled; alar regions broad, extending to costa, the alar cells small, 
rectangular or subquadrate, 12-20 x 8.5-12.0 µm, thin-walled. Inner perichaetial 
leaves tapering to a subulate, recurved acumen from an ovate-sheathing base, to 2 
mm long. Setae 10-15 mm long, reddish brown, smooth. Capsules inclined, 
oblong-cylindric, to 1.5 x 0.7 mm. Exostome teeth ea. 0.3 mm long. 

Distribution: Endemic to Japan (Honshu) . 

8. Brachythecium otaruense Card. (Fig. 417, B) 

Bull. Soc. Bot. Geneve ser. 2, 3: 290 (1911 ). 

Plants small, slender, yellowish-green. Stems creeping, sparingly branched; 
branches to 5 mm long, densely leaved. Stem leaves ovate-oblong, gradually 
subulate, to 2.50 x 0.75 mm, concave, smooth or slightly plicate; margins almost 
entire; costa slender, scarcely extending to mid-leaf or shorter. Median laminal 
cells lax, pellucid, sublinear to linear-rhomboidal with acute ends, 85-100 x 6.0--8.5 
µm, uniformly thin-walled; alar regions scarcely delimited but the cells lax, 
rectangular or oblong-hexagonal, 40-60 x 13-20 µm, thin-walled. Branch leaves 
lanceolate, smaller than the stem leaves, to 2.0 x 0.5 mm, slightly plicate; alar and 
basal cells more lax than those of stem leaves. Inner perichaetial leaves lanceolate, 
subulate, to 3 mm long, ± rugose and plicate; costa weak. Setae 13-15 mm long, 
brown, smooth. Capsules inclined, ovate, to 2.0 x 1.2 mm, orange-brown. 
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Figure 417. 

A. 8rachythecium hastile Broth. & Par. a. Stem leaves, x34. b. Cells at apex of stem leaf, 
x250. c. Median laminal cells of stem leaf, x385. d. Cells at base of stem leaf, x180. e. Branch 
leaves, x34. [Holotype of 8. hastile Broth. & Par.) 

B. 8. otaruense Card. f. Stem leaves, x20. g. Median laminal cells of stem leaf, x250. h. 
Cells at base of stem leaf, x180. i. Branch leaves, x20. j. Inner perichaetial leaf, x20. k. 
Capsule, x10. /. Peristome teeth, x135. [lsotype of 8 . otaruense Card.) 
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Operculum conic, to 0.6 mm long. Exostome teeth to 0.6 mm long; cilia of 
endostome usually 2. Spores 13-15 ,um, scabrous. 

Distribution: Endemic to Japan (Hokkaido, Honshu). 

9. Brachythecium wichurae (Broth.) Par. (Fig. 418, A) 

Ind. Bryol. Suppl.: 52 (1900). 

Hypnum wichurae Broth. , Hedwigia 38: 239 (1899). - Brachythecium wichurae var. robustum 
Broth., Symb. Sin. 4: 106 (1929). -B. kiusianum Sak., Bot. Mag. Tokyo 46: 381 (1932) . 

Plants large, pale green, becoming dark-green with age. Stems creeping, 
densely leaved, ea. 4 mm wide with leaves, irregularly branched; branches 1- 2 mm 
long, simple or with few branchlets. Stem leaves soft, irregularly contracted, often 
homomallous when dry, erect-spreading when moist, ovate, long-acuminate, to 3.0 
x 1. 7 mm, concave, plicate; margins serrulate above, entire below, ± revolute at 
base; costa slender, ending in mid-leaf. Branch leaves to 3.0 x 1.2 mm, similar to 
the stem leaves but narrower. Median laminal cells sublinear with acute ends, 
85-100 x 9-12 ,um, uniformly thin-walled; lower cells larger, linear-hexagonal or 
elongate-rhomboidal, ± thick-walled, subporose, 65-85 x 15-25 ,um; alar regions 
broad, the alar cells elongate-rectangular. Inner perichaetial leaves lanceolate, ea. 
2 mm long, ecostate. Setae 12-15 mm long, smooth, reddish brown. Capsules to 
2.3 x 1.0 mm, brown. Operculum ea. 0.6 mm long, obtuse. Exostome teeth ea. 0.5 
mm long. 

Exsiccati : Musci Japonici 2: 92 (1948); 12: 560 (1957) ; 14: 664 (1959) ; 21 : 1004 (1966); 23: 1107 
(1968); 33: 1605 (1982) . 

Distribution: Japan (Honshu, Shikoku, Kyushu), China. 

This species grows on soil by roadside. 

10. Brachythecium salebrosum (Web. & Mohr) B. S. G. (Fig. 418, B) 

Bryol. Eur. 6: 20, t. 549 (1853) . 

Hypnum salebrosum Hoffm. ex Web. & Mohr, Bot. Taschenb.: 312 (1807). - Chamberlainia 
salebrosa (Web. & Mohr) Robins. , Bryologist 65: 105 (1962). 

Plants medium-sized. Stems prostrate, densely leaved and branched; 
branches ascending, simple or elongate, with few branchlets. Stem leaves erect
appressed when dry, erect-spreading when moist, ovate-lanceolate, gradually 
tapering to a elongate acumen, to 3 x 1 mm, concave and slightly plicate; margins 
± recurved below, minutely crenulate; costa reaching to mid-leaf. Branch leaves 
oblong-lanceolate, to 2.0 x o. 7 mm; margins recurved throughout. Median laminal 
cells linear-rhomboidal with acute ends, 65-85 x 5-7 ,um, the walls thin; basal cells 
elongate-hexagonal, 30-45 x 12-15 ,um, with thin walls; alar cells quadrate or 
rectangular, thin-walled, forming indistinct regions. Autoicous. Inner perichaetial 
leaves ea. 2.5 mm long, recurved, ecostate. Setae 15-20 mm long, reddish brown, 
smooth throughout. Capsules oblong, ± curved, asymmetrical, 2.0-2.5 x 0.9-1.2 
mm, with an indistinct apophysis, reddish brown. Operculum conical, 0.6--0. 7 mm 
long, obtuse. Exostome teeth to 0.6 mm long; endostome as long as exostome, 
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Figure 418. 

A. Brachythecium wichurae (Broth.) Par. a. Dry plant, x1. b. Stem leaves, x15. c. Median 
laminal cells of stem leaf, x385. d. Cells at base of stem leaf, x180. e. Branch leaves, x15. f. 
Inner perichaetial leaf, x15. g. Capsule, x10. 

B. B. salebrosum ry,/eb. & Mohr) B. S. G. h. Stem leaves, x20. i. Median laminal cells of 
stem leaf, x250. j. Cells at base of stem leaf, x180. k. Branch leaves, x20. /. Inner perichaetial 
leaf, x10. m. Capsules, x10. [Noguchi 64144) 
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the segments perforate, the cilia 1-2, filiform, as long as the segments. Spores 
12-16 µm, minutely papillose. Calyptra ea. 2 mm long. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Asia, Caucasus, Azores, Europe, 
Morocco, N. America, Tasmania. 

This species grows on soil and rocks. 

11. Brachythecium buchananii (Hook.) Jaeg. (Fig. 416, B) 

Ber. S. Gall. Naturw. Ges. 1867-77: 341 (1878) . 

Hypnum buchananii Hook., Trans. Linn. Soc. London 9: 320, t. 28, f. 3 (1808). - Brachythecium 
buchananii var. japonicum Card., Bull. Soc. Bot. Geneve ser. 2, 3: 289 (1911). 

Stems creeping, irregularly branched; branches attenuate. Stem leaves ovate, 
gradually long-attenuate, to 2.5 x 1.0 mm, deeply 3-4-plicate, upper leaves much 
smaller; margins entire, slightly revolute in the lower half; costa reaching beyond 
middle. Branch leaves similar to the stem leaves but smaller, to 1.5 x 0.4 mm. 
Median laminal cells sublinear with acute ends, ~ x 4-5 µm, thin-walled; lower 
cells broader; cells at extreme base elongate-rhomboidal or elongate-rectangular, 
the walls ± thicker; alar cells subquadrate to rectangular, 18--30 x 10-13 µm, the 
walls thicker, forming broad alar regions. Inner perichaetial leaves ea. 1.8 mm long. 
Setae 7-1 0 mm long. Capsules inclined, oblong, 1.3-1.5 x 0.8 mm; apophysis 
indistinct. Operculum conic, 0.60-0.65 mm long. Exostome teeth to 0.45 mm long, 
endostome as long as exostome, the cilia 2, filiform, articulate, as long as the 
segments. Spores 8-13 µm. 

Exsiccati : Musci Japonici 12: 558 (1957); 13: 605 (1958); 18: 852 (1962). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, Himalaya. 

This species common in Japan. The plants grow on soil, on rocks, or on 
decayed logs. 

12. Brachythecium glareosum (Spr.) B. S. G. (Fig. 419, A) 

Bry. Eur. 6: 23, t. 552 (1853) . 

Hypnum glareosum Bruch ex Spr., Musci Pyr. n. 29 (1847) . 

Plants medium-sized, soft, pale green, silky. Stems prostrate, elongate, to 100 
mm long, slightly terete, irregularly branched; branches to 10 mm long, obtuse. 
Stem leaves slightly appressed when dry, erect-spreading when moist, broadly 
ovate, rather abruptly attenuate to an elongate acumen, to 3.0 x 1.2 mm, concave, 
deeply plicate; margins ± recurved at middle, ± serrulate above, entire below; 
costa slender, extending to mid-leaf. Median laminal cells linear with acute ends, 
60-75 x 6-8 µm, pellucid, thin-walled; upper cells ± longer than median cells; lower 
cells lax, oblong-hexagonal, thin-walled; alar regions ± distinct, the alar cells 
rectangular or oblong-hexagonal, thin-walled. Branch leaves ovate-lanceolate, to 
2.00 x 0.65 mm, deeply plicate; margins serrate above, entire below. Setae smooth. 

Distribution: Japan (Honshu, Kyushu), Siberia, Caucasus, N. America. 



e 

/ \ 
I 
' I . 

' ! / ' 
' I 

't ., 

i 
\ 

r 
{ 

\ 

BRACHYil-IECIACPAE 

® 
--------- - ---- -- -- - -- ------ -- - - -- - - -------- - - - --- ------ -- - - - --- -- -- --

h 

Figure 419. 

959 

----- - - - - - --- --- ---

' 
m 

A. Brachythecium glareosum (Spr.) B. S. G. a. Stem leaves, x20. b. Cells at apex of stem 
leaf, x180. c. Median laminal cells of stem leaf, x250. d. Cells at base of stem leaf, x180. e. 
Branch leaves, x20. [Noguchi 45769 from England) 

B. B. kuroishicum Besch . var. kuroishicum. f Dry plant, x1. g. Stem leaves, x15. h. Median 
lamina! cells of stem leaf, x385. i. Cells at base of stem leaf, x180. j. Branch leaves, x15. k. 
Inner perichaetial leaves, x15. /. Capsules, x10. m. Peristome teeth, x135. (lsosyntype of B. 
kuroishicum Besch.) 
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13. Brachythecium kuroishicum Besch. 

Ann. Sc. Nat. Bot. ser. 7, 17: 373 (1893). 

Hypnum kuroishicum (Besch .) Broth., Hedwigia 38: 238 (1899). - Brachythecium 
decurrentifolium Broth. ex Sak., Bot. Mag. Tokyo 46: 381 (1932) . - B. momoseanum Sak., Bot. Mag. 
Tokyo 50: 622, f . 12 (1936) . 

Stems densely leaved. Stem leaves oblong-ovate, abruptly tapering to a 
subulate apex, to 3.5 x 1.2 mm, broadly cordate at base, concave, plicate; margins 
erect, almost entire; costa ending in mid-leaf. Branch leaves similar to the stem 
leaves, to 2.5 x 0.9 mm. Median laminal cells sublinear with acute ends, 75-85 x 
8-9 µm, uniformly thin-walled; cells at basal angles quadrate to rectangular, 2~ x 
13-20 µm, forming broad indistinct alar regions. Autoicous. Inner perichaetial 
leaves lanceolate, to 2 mm long, ecostate. Setae 8--1 O mm long, smooth. Capsules 
inclined or suberect, oblong or oblong-cylindric, with an indistinct apophysis, 
1.2-1 .5 x 0.7-0.9 mm. Operculum conic, 0.45-0.50 mm long, obtuse. Exostome 
teeth ea. 0.45 mm long; segments as long as the exostome teeth, broadly perforate; 
cilia short. Spores 12-15 µm . 

13a. var. kuroishicum (Fig. 419, B) 

Capsules inclined, oblong. 

Distribution: Endemic to Japan (Hokkaido, Honshu). 

13b. var. littorale Card. 

Bull. Soc. Bot. Geneve ser. 2, 3: 290 (1911 ). 

Capsules suberect, oblong-cylindric. 

Distribution: Endemic to Japan (Hokkaido) . 

14. Brachythecium piligerum Card. (Fig. 420, A) 

Bull. Soc. Bot. Geneve ser. 2, 3: 290 (1911 ). 

Stems creeping, irregularly branched; branches erect or ascending. Stem 
leaves dense, slightly appressed when dry, ovate-oblong to oblong, abruptly 
tapering to a subulate acumen, to 2.50 x 0.75 mm, concave, slightly plicate; 
margins entire; costa reaching beyond mid-leaf. Branch leaves similar to the stem 
leaves; margins entire or finely serrulate above. Median laminal cells linear with 
acute ends, 65-S5 x 8-9 µm; lower cells elongate-rectangular to elongate
hexagonal, 35-45 x 12-18 µm, thin-walled; alar cells scarcely differentiated. Setae 
ea. 12 mm long, smooth. Capsules inclined, curved, oblong, with an indistinct 
apophysis, to 2.0 x 0.9 mm. 

Distribution : Endemic to Japan (Hokkaido, Honshu). 

15. Brachythecium moriense Besch. (Fig. 420, B) 

Ann. Sc. Nat. Bot. ser. 7, 17: 375 (1893) . 
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Figure 420. 

A.. Brachythecium piligerum Card . a. Stem leaves, x15. b. Median laminal cells of stem leaf, 
x385. c. Cells at base of stem leaf, x180. d. Capsule, x10. [lsotype of B. piligerum Card.) 

B. B. moriense Besch. e. Stem leaves, x34. f Median laminal cells of stem leaf, x385. g. 
Cells at base of stem leaf, x180. h. Branch leaves, x34. i. Inner perichaetial leaf, x20. j . 
Capsules, x10. [lsotype of B. moriense Besch.) 
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Stems prostrate, with few, short branches, densely radiculose. Stem leaves 
erect-appressed when dry, ovate or ± triangular-ovate, to 1.8 x 0.9 mm, abruptly 
tapering to a subulate acumen, concave, slightly plicate; margins crenulate above, 
slightly revolute at base; costa ending in mid-leaf. Branch leaves lanceolate, to 1.5 
x 0.5 mm, concave, slightly plicate; costa reaching beyond mid-leaf. Median 
laminal cells linear-rhomboidal or sublinear with rounded ends, 45--60 x 4.5-6.5 µm, 
the walls uniformly thin; lower cells much broader, elongate-hexagonal to 
rectangular, walls ± thicker; alar regions broad, extending to costa, the alar cells 
broad but smaller than those of the extreme base, subquadrate. Inner perichaetial 
leaves to 2 mm long, lanceolate with a subulate acumen. Setae 10-15 mm long, 
smooth. Capsules inclined, ovate to oblong, 1.2-1. 7 x o. 7-1.0 mm, without 
apophysis. 

Distribution: Endemic to Japan (Hokkaido, Hokkaido, Kyushu) . 

16. Brachythecium nitidulum (Broth.) Nog. (Fig. 421, A) 

Misc. Bryol. Lichenol. 8(7): 150 (1980) . 

Amblystegium nitidulum Broth., Oefv. Finsk. Vet. Soc. Foerh. 62A(9) : 35 (1921) . 

Plants minute and slender, yellowish-green, glossy, in dense mats. Stems 
filiform, creeping, freely branched, sparsely leaved; branches short. Stem leaves 
slightly appressed when dry, ovate, shortly acuminate, to 0.9 x 0.4 mm; margins 
slightly recurved at base, serrulate or crenulate above; costa extending to mid-leaf. 
Median laminal cells elongate-rhomboidal, 30-35 x 6.0-8.5 µm , the walls thin; basal 
region of lax cells extending to costa from basal angles, the cells rectangular, 
subquadrate or hexagonal, 12-18 µm, the walls very thin. Branch leaves much 
smaller than the stem leaves, lanceolate, strongly attenuate. 

Distribution: Endemic to Japan (Honshu) . 

17. Brachythecium pendulum Tak. (Fig. 422, A) 

J. Hattori Bot. Lab. 15: 27, f. 19, 11-18 (1955) . 

Plants yellowish, glossy. Stems pendulous, sparsely leaved, becoming slender 
towards apex, subpinnately branched; branches short, simple or with a few 
branchlets. Stem leaves ovate, gradually tapering to a narrow acumen, broadest 
near base, to 2.0 x 0.8 mm, not plicate, shortly decurrent; margins remotely 
serrulate above, serrulate or crenulate below; costa weak, narrow, extending to 
mid-leaf. Median laminal cells pellucid, linear with acute ends, 90-100 x 6-7 µm, 
uniformly thin-waled; alar cells few, rectangular, 30-35 x 10-13 µm. Branch leaves 
broadly lanceolate, becoming smaller towards branch apex. 

Distribution: Endemic to Japan (Honshu) . 

This species grows on tree trunks in calcareous areas. The sporophytes are 
unknown. 
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Figure 421. 

A. Brachythecium nitidulum (Broth .) Nog. a. Dry plant, x20. b. Stem leaves, x34. c. Cells at 
apex of stem leaf, x250. d. Median laminal cells of stem leaf, x250. e. Cells at base of stem 
leaf, x250. f Branch leaves, x34. (Holotype of Amblyst&gium nitidulum Broth.] 

B. B. coreanum Card . g. Dry plant, x1. h. Stem leaves, x20. i. Median laminal cells of stem 
leaf, x385. j . Cells at base of stem leaf, x180. k. Branch leaves, x20. I. Inner perichaetial leaf, 
x20. m. Capsules, x10. (Noguchi 4354] 
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18. Brachythecium coreanum Card. (Fig. 421, B) 

Bull. Soc. Bot. Geneve ser. 2, 3: 289 (1911). 

B. piliferum Broth., Ann. Bryol. 1: 23 (1928), horn. illeg. 

Plants large. Stems prostrate, flexuose, densely leaved, pinnately branched. 
Stem leaves erect-spreading when dry, oblong-lanceolate, narrowly attenuate, to 
2.5 x 0.9 mm, shortly decurrent, concave and deeply plicate, ± rugose; margins 
serrulate above, subentire below; costa weak, extending beyond mid-leaf. Branch 
leaves erect-spreading or ± homomallous, more deeply plicate than the stem 
leaves; margins serrate above, to 3.5 x 1.1 mm. Median laminal cells linear, 65--85 x 
4.0-4.5 µ.m, uniformly thin-walled; lower and alar cells shorter and broader, 
elongate-hexagonal to sublinear, 20-40 x 9-13 µ.m. Inner perichaetial leaves 
lanceolate, to 2.5 mm long, recurved, with a weak costa. Setae 10-15 mm long, 
scabrous throughout. Capsules oblong, with an indistinct apophysis, 1.5-2.0 x 
1.0-1.2 mm. Exostome teeth to 0.5 mm long; endostome as long as exostome, the 
segments broadly perforate, the cilia as long as the segments. 

Exsiccati : Musci Japonici 5: 205 (1951) . 

Distribution: Japan (Honshu, Shikoku, Kyushu), Korea. 

This species grows on rocks and soil. 

19. Brachythecium rivulare B. S. G. (Fig. 422, B) 

Bryol. Eur. 6: 17, t. 546 (1853). 

Brachythecium calliergonoides Broth. ex lhs., Bot. Mag. Tokyo 49: 601 (1935), horn. illeg. -
Brachythecium Jaticuspis Broth. ex Dix., Rev. Bryol. Lich. 4: 159 (1931). - Calliergon kawaguchii 
Okam., J. Coll. Sc. Imp. Univ. Tokyo 36(7): 29, t. 1, H-M (1925). - Bryhnia kawaguchii (Okam.) Sak. , 
Bot. Mag. Tokyo 50: 623 (1936). -Brachythecium takakii Robins., Bryologist 66: 139 (1963). 

Plants large. Stems arcuate-ascending, to 100 mm long, showing sympodial 
branching, ± dendroid; branches arcuate, simple, attenuate. Stem leaves slightly 
appressed when dry, erect-spreading when moist, ovate, broadly acute, to 3.0 x 2.0 
mm, distinctly decurrent; strongly concave, smooth or slightly plicate; margins 
minutely crenulate; costa weak, extending to mid-leaf. Branch leaves ovate, to 1.5 
x 0.9 mm; upper leaves much smaller. Median laminal cells linear with acute ends, 
85-100 x 7-9 µ.m, uniformly thin-walled; alar cells large, rectangular or elongate
hexagonal, 40-75 x 20--35 µ.m, thin-walled, forming distinct, broad alar regions. 
Dioicous or autoicous. Inner perichaetial leaves to 2.5 mm long, ecostate. Setae 
ea. 20 mm long, ea. 0.3 mm thick, scabrous throughout, reddish brown. Capsules 
inclined, oblong, ea. 2.0 x 1.2 mm, without apophysis, brown. Exostome teeth to 
0.55 mm long; endostome as long as exostome, the segments broadly perforate, 
the cilia filiform, as long as the segments. Spores 15-20 µ.m. 

Exsiccati: Musci Japonici 9: 408 (1955); 13: 607 (1958); 14: 663 (1959); 18: 855 (1962); 28: 1358 
(1977); 33: 1604 (1982). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Asia, Caucasus, Europe, Madeira, 
Greenland, N. and S. America. 
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Figure 422. 

A. Brachythecium pendulum Tak. a. Stem leaves, x20. b. Cells at apex of stem leaf, x180. 
c. Median laminal cells of stem leaf, x250. d. Cells at base of stem leaf, x180. e. Branch leaves, 
x20. [Holotype of 8. pendulum Tak.) 

B. B. rivulaf8 B. S. G. f Dry plant, x 1. g. Stem leaves, x 15. h. Median laminal cells of stem 
leaf, x385. i. Cells at base of stem leaf, x135. j. Branch leaves, x15. k. Inner perichaetial leaf, 
x15. /. Capsule, x10. [Noguchi 65406) 
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This species grows on damp rocks, occasionally calcareous. 

20. Brachythecium rutabulum (Hedw.) B. S. G. (Fig. 423, A) 

Bryol. Eur. 6: 15, t. 543 (1853). 

Hypnum rutabulum Hedw., Spee. Muse.: 276 (1801). 

Stems often longer than 100 mm, sparsely leaved, densely branched, 
attenuate; branches long, simple or with few branchlets, attenuate. Stem leaves 
widely or erect-spreading when dry, ovate, narrowly but shortly acuminate, broadly 
cordate at base, ± decurrent, to 2.5 x 1.2 mm (upper leaves widely spreading, 
much smaller), concave, plicate and ± rugulose; margins minutely crenulate or 
almost entire; costa weak, extending to 2/3 the length of leaf. Median laminal cells 
linear with acute ends, 60-85 x 4.5--6.0 µ.m, uniformly thin-walled; lower cells lax, 
with thicker walls, elongate-hexagonal to elongate-rhomboidal; alar cells 
rectangular to subhexagonal, 20-30 µ.m long. Branch leaves oblong-lanceolate. 
Autoicous. Inner perichaetial leaves lanceolate, ea. 3 mm long, recurved, ecostate. 
Setae stout, 15-20 mm long, scabrous throughout. Capsules inclined, ovate to 
obovate, 1.5-2.5 x 1.0-1 .5 mm, brown. Operculum conic, acute, 1.0-1.3 mm long. 
Exostome teeth to O. 7 mm long; endostome as long as exostome, the cilia filiform, 
nodulose. Spores 10-13 µ.m. Calyptra yellowish, 3.0-3.5 mm long. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Asia, Caucasus, Algeria, Europe, 
Macaronesia, N. and S. America, Hawaii, New Zealand, Tasmania. 

21 . Brachythecium uncinifolium Broth. & Par. (Fig. 424, A) 

Rev. Bryol. 31: 64 (1904). 

Bryhnia uncinifolium (Broth. & Par.) Broth. in Engler, Nat. Pfl. ed. 2, 11: 367 (1925) . -
Cratoneure/Ja uncinifolia (Broth. & Par.) Robins., Bryologist 65: 142, f . 209-216 (1962). 

Plants slender, dark-green to blackish-green. Stems elongate, creeping, 
sparingly branched; branches simple, to 10 mm long. Stem leaves appressed, 
often ± recurved when dry, erect-spreading when moist, ovate, abruptly narrowed 
to an elongate, recurved acumen, narrowly decurrent, to 1.5 x 0.9 mm, plicate; 
margins almost entire, revolute below; costa rather stout, running into the leaf 
acumen. Branch leaves appressed when dry, erect-spreading when moist, to 1.5 x 
0.6 mm, ovate-lanceolate, plicate and ± rugulose; margins serrulate throughout, 
revolute below. Leaf areolation dense; median laminal cells elongate-hexagonal, 
16-25 x 5-7 µ.m, the walls thin; rectangular or hexagonal cells forming clearly 
defined areas in the leaf bases and alar regions. Inner perichaetial leaves erect, 
broadly lanceolate, shortly acuminate, to 1.2 mm long; costa weak. Setae 10-12 
mm long, smooth. Capsules oblong to obovate, 1.5-2.0 x 0.9-1 .0 mm; apophysis 
indistinct. Operculum round-conic, with a short beak. Exostome teeth to 0.45 mm 
long; endostome as long as exostome. 

Exsiccati: Musci Japonici 12: 559 (1957) . 

Distribution: Endemic to Japan (Hokkaido, Honshu). 

This species grows on rocks, on humus, or on the base of trees. 
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Figure 423. 

A. Brachythecium rutabulum (Hedw.) B. S. G. a. Stem leaves, x20. b. Median laminal cells 
of stem leaf, x385. c. Cells at base of stem leaf, x180. d. Branch leaves, x15. e. Inner 
perichaetial leaf, x10. f,g. Capsules, x10. h. Perigonium, x10. (Noguchi 43548] 

B. 8. ve/utinum (Hedw.) B. S. G. i. Stem leaves, x20. j . Median laminal cells of stem leaf, 
x250. k. Cells at base of stem leaf, x250. I. Branch leaves, x20. (Noguchi 49936] 
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22. Brachythecium reflexum (Stark.) B. S. G. (Fig. 424, B) 

Bryol. Eur. 6: 12, t. 539 (1853) . 

Hypnum reflexum Stark. in Web. & Mohr, Bot. Taschenb.: 306, 476 (1807). - Brachythecium 
scaberrimum Card., Bull. Soc. Bot. Geneve ser. 2, 3: 291 (1911) . 

Plants slender, dark-green. Stems often longer than 100 mm, decumbent, 
showing periodical growth, occasionally with clustered rhizoids, pinnately 
branched; branches simple, 5-10 mm long. Stem leaves appressed when dry, 
broadly deltoid to deltoid-ovate, abruptly narrowed to a long acumen, broadly 
cordate at base, to 2 x 1 mm, slightly plicate; margins entire; costa weak. Branch 
leaves ovate-lanceolate, ea. 1.2 x 0.4 mm; margins serrate throughout; costa rather 
stout, running into leaf acumen. Median lamina! cells sublinear to linear
rhomboidal, 35-60 x 6.0-8.5 µ.m, thin-walled; lower cells shorter and broader; the 
cells in extreme base elongate-rectangular or elongate-hexagonal; alar regions 
broad, extending to costa, strongly inflated, the alar cells numerous, usually 
hexagonal, variable in size and shape, 12- 20 µ.m. Autoicous. Inner perichaetial 
leaves erect, to 2 mm long, with a weak costa. Setae 12-15 mm long, reddish 
brown, scabrous throughout. Capsules oblong to ovate-oblong, 1.4-1.6 x 1.0-1.2 
mm, dark brown. Operculum dome-shaped, apiculate, 0.5-0.6 mm long. 
Exostome teeth to 0.5 mm long; endostome as long as exostome, the segments 
broadly porose, cilia long. Spores 9-13 µ.m. 

Exsiccati: Musci Japonicl 10: 455 (1956); 14: 662 (1959). 

Distribution: Japan (Hokkaido, Honshu, Shikoku), Saghalien, Amur, Siberia, Kashmir, Caucasus, 
Europe, Greenland, N. America. 

23. Brachythecium brotheri Par. (Fig. 425) 

Ind. Bryol. ed. 2, 1: 139 (1904). 

B. starkei var. nipponense Besch., Ann . Sc. Nat. Bot. ser. 7, 17: 37 (1893) . - Hypnum flexicaule 
Broth., Hedwigia 38: 240 (1899). -8. flexicaule (Broth .) Par. , Ind. Bryol. Suppl. : 44 (1900), horn. illeg. 

Stems creeping, sparingly or densely branched; branches simple, 10-15 mm 
long, or often longer, to 3 mm wide with leaves, with few branchlets. Stem leaves 
widely spreading, often recurved or squarrose both when dry or moist, broadly 
ovate to ovate with a long, narrow, recurved acumen, broadly cordate at base, 
broadly decurrent, to 2.5 x 1.2 mm, plicate; margins entire; costa weak, ending in 
mid-leaf. Branch leaves erect- or widely spreading both when dry or moist, to 2.5 x 
1.0 mm, broadly lanceolate, semitortuous at apex, broadly cordate at base, 
decurrent; margins often ± revolute at base, strongly serrate above, serrulate 
below; costa extending to 1 /2-2/3 the leaf length. Median laminal cells linear, 
85-130 x 4.5-6.0 µ.m, uniformly thin-walled; lower cells shorter and ± broader, thin
walled; alar cells bulging, elongate-hexagonal or elongate-rectangular, 35-65 x 
12-120 µ.m, thin-walled. Inner perichaetial leaves lanceolate, to 3 mm long, 
recurved, ecostate. Setae 15-25 mm long, ea. 0.25 mm thick, stout, very scabrous 
throughout. Capsules inclined, oblong to ovate, 2.0-2.5 x 1.2-1.5 mm. Operculum 
long-conic, shortly apiculate, 0.6-D.8 mm. Exostome teeth to 0.9 mm long; 
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Figure 424. 

A. Brachythecium uncinifolium Broth. & Par. a. Stem leaves, x20. b. Median lamina! cells of 
stem leaf, x385. c. Cells at base of stem leaf, x180. d. Branch leaves, x20. e. Inner perichaetial 
leaf, x20. f,g. Capsules x10. [Takaki 6916] 

B. B. reflexum (Stark.) B. S. G. h. Dry plant, x 1. i. Stem leaves, x20. j . Median lamina! cells 
of stem leaf, x385. k. Cells at base of stem leaf, x180. /. Branch leaves, x20. m. Inner 
perichaetial leaf, x20. n,o. Capsules, x10. p. Perigonium, x20. [Kumamoto Univ. Herb. K16060] 
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Figure 425. 

Brachythecium brotheri Par. a,b. Dry plant, x1 (b, x7) . c. Stem leaves, x20. d. Median 
laminal cells of stem leaf, x385. e. Cells at base of stem leaf, x180. f Branch leaves, x20. g. 
Inner perichaetial leaf, x10. h,i. Capsules, x7. [Kumamoto Univ. Herb. 1<24077) 
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Figure 426. 

A. Brachythecium sapporense (Besch.) Tak. a. Stem leaves, x34. b. Median laminal cells of 
stem leaf, x250. c. Cells at base of stem leaf, x250. d. Branch leaves, x34. e. Cells at base of 
branch leaf, x250. (lsotype of 8. collinum var. sapporense Besch.] 

B. B. noguchii Tak. f Stem leaves, x34. g. Median laminal cells of stem leaf, x250. h. Cells 
at base of stem leaf, x180. i. Branch leaves, x34. j. Inner perichaetial leaf, x20. k. Capsules, 
x10. l. Peristome teeth, x135. (Holotype of B. noguchii Tak.] 

C. B. sakuraii Broth. m. Stem leaves, x34. n. Median laminal cells of stem leaf, x250. o. 
Cells at base of stem leaf, x250. p. Branch leaves, x34. (Mizushima 9083] 



972 BRACHYTIIECIACEAE 

endostome as long as exostome, the segments broadly porose, cilia 2. Spores 
8-12 µm. Calyptra ea. 3.5 mm long. 

Exsiccati: Musci Japonici 13: 604 (1958); 19: 903 (1964); 32: 1556 (1981) . 

Distribution: Endemic to Japan (Hokkaido, Honshu, Shikoku) . 

This species grows on soil and rocks. 

24. Brachythecium velutinum (Hedw.) B. S. G. (Fig. 423, B) 

Bryol. Eur. 6: 9, t. 538 (1853). 

Hypnum velutinum Hedw., Spee. Muse.: 272 (1801). - Chamberlainia velutina (Hedw.) Robins., 
Bryolog ist 65: 113 (1962) . 

Plants yellowish-green, with a silky lustre. Stems creeping, irregularly 
branched; branches to 5 mm long. Stem leaves erect-spreading when dry, 
triangular- or oblong-ovate, abruptly tapering to an elongate acumen from a ovate 
or triangular base, broadest near base, ea. 2.50 x 0. 75 mm, ± concave and ± 
plicate; margins serrulate near base; costa extending beyond mid-leaf. Median 
laminal cells linear with acute ends, 65-80 x 4-5 µm, the walls uniformly thin; alar 
regions distinct but narrow, the alar cells rectangular or subquadrate, 9-13 µm, 
thin-walled. 

Distribution: Japan (Hokkaido , Honshu, Kyushu), Saghalien, Kashmir, Algeria, Morocco, Europe, 
N. America. 

25. Brachythecium sapporense (Besch.) Tak. (Fig. 426, A) 

J. Hattori Bot. Lab. 15: 45, f. 23, 19-23 (1955) . 

Brachythecium collinum var. sapporense Besch., Ann . Sc. Nat. Bot. ser. 7, 17: 373 (1893) . 

Plants small but somewhat stout. Stems creeping, densely branched; branches 
to 3 mm long. Stem leaves broadly ovate, abruptly acuminate, to 1.5 x 0.6 mm, ± 
concave, not plicate; margins serrulate; costa short, ending below mid-leaf. Median 
laminal cells linear-rhomboidal or sublinear with obtuse ends, 25-35 x 4-5 µm, thin
walled; lower cells ± shorter; alar regions scarcely delimited, but the cells at 
extreme base and basal angles lax, rectangular or subquadrate, 12-20 x 10-12 µm, 
thin-walled. Branch leaves imbricate when dry, oblong-lanceolate, to 1.00 x 0.35 
mm, concave; costa extending to mid-leaf. 

Distribution: Endemic to Japan (Hokkaido) . 

26. Brachythecium noguchii Tak. (Fig. 426, B) 

J. Hattori Bot. Lab. 15: 47, f. 24, 1-15 (1955). 

Plants slender, yellowish-green, ± glossy. Stems creeping, freely branched; 
branches short, terete when dry. Stem leaves appressed when dry, lanceolate to 
broadly lanceolate, gradually attenuate, to 1.7 x 0.5 mm, ± concave, not plicate; 
margins serrulate above; costa extending beyond mid-leaf. Median laminal cells 
pellucid , linear-rhomboidal to sublinear, 35-45 x 6-8 µm, thin-walled, lower cells 
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more lax, rectangular or oblong-hexagonal; alar regions distinct, broad, the alar 
cells numerous, quadrate to rectangular, 12-16 µm, thin-walled. Branch leaves 
appressed when dry, lanceolate to ovate-lanceolate, subulate at apex, to 1.20 x 
0.45 m, becoming smaller towards the branch apex. Inner perichaetial leaves 
lanceolate, gradually subulate, to 2.5 mm long, reflexed. Setae 13--18 mm long, 
reddish brown, smooth. Capsules inclined to horizontal, oblong, with an indistinct 
apophysis, 1.0-1.2 x 0.70--0.75 mm, brown. Operculum dome-shaped, apiculate, 
0.5--0.6 mm long. Exostome teeth to 0.45 mm long; cilia of endostome usually 2, 
appendiculate. Spores 8--12 µm, smooth. 

Distribution: Endemic to Japan (Kyushu). 

27. Brachythecium sakuraii Broth. (Fig. 426, C) 

Ann. Bryol. 1: 24 (1928). 

Plants minute, in dense mats. Stems creeping, densely leaved, freely 
branched; branches short. Stem leaves appressed when dry, ovate-lanceolate, 
long-acuminate, scarcely decurrent, to 1.5 x 0.4 mm, ± concave, not plicate; 
margins minutely serrulate throughout, slightly recurved; costa weak, extending 
beyond mid-leaf. Median laminal cells linear with acute ends, 50--60 x 3.5-4.0 µm, 
thin-walled; lower cells becoming larger; the cells at the extreme base and alar 
region lax, rectangular to oblong, 20-40 µm. Branch leaves lanceolate, to 1.5 x 0.3 
mm. 

Distribution: Endemic to Japan (Honshu, Kyushu). 

28. Brachythecium uematsui Broth. (Fig. 427, A) 

In Card., Bull. Soc. Bot. Geneve ser. 2, 3: 292 (1911) ["uyematsui"). 

Plants small. Branches short. Stem leaves broadly cordate or broadly deltoid
lanceolate, abruptly tapering to a subulate acumen, to 0.9 x 0.5 mm, not plicate; 
margins entire; costa weak, short. Branch leaves ovate-lanceolate, to 1.0 x 0.3 mm; 
margins serrulate above. Median laminal cells linear-hexagonal, 30-40 x 5--7 µm, 
uniformly thin-walled; lower cells broader but shorter, elongate-hexagonal or 
elongate-rectangular; alar cells subquadrate to hexagonal, 15--20 µm. 

Distribution: Endemic to Japan (Hokkaido, Honshu). 

29. Brachythecium pulchellum Broth. & Par. (Fig. 427, C) 

Rev. Bryol. 31: 63 (1904) . 

B. rhynchostegielloides Card., Bull. Soc. Bot. Geneve ser. 2, 3: 292 (1911). - B. 
rhynchostegielloides var. macrocarpum Card., Bull. Soc. Bot. Geneve ser. 2, 3: 292 (1911). - B. 
minutum Broth., Oefv. Finsk. Vet. Soc . Foerh. 62A(9) : 52 (1921). - Jshibaea japonica var. angustifolia 
lhs., Trans. Sapporo Nat. Hist. Soc. 13: 395 (1934). 

Plants minute, glossy. Stems creeping, to 20 mm long, densely leaved, 
sparingly branched; branches to 5 mm long, simple. Stem leaves appressed when 
dry, lanceolate to ovate-lanceolate, gradually tapering to a long acumen, to 1.30 x 
0.45 mm, concave, plicate; margins serrulate to subentire above, entire and 
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recurved below; costa extending to mid-leaf. Branch leaves lanceolate, the acumen 
shorter. Median lamina! cells linear-rhomboidal with rounded ends, ± vermicular, 
50--05 x 4.5-5.0 µ.m, uniformly thin-walled; lower region across the insertion clearly 
defined, the cells much broader, almost rectangular to ± hexagonal, 20-45 x 10-15 
µ.m. Inner perichaetial leaves lanceolate, ea. 1 mm long, almost ecostate. Setae 
15-20 mm long, 0.18 mm thick, smooth. Capsules inclined, 1.2-1.8 x 0.7-0.9 mm, 
shortly oblong,± curved. 

Distribution: Endemic to Japan (Hokkaido, Honshu, Kyushu). 

30. Brachythecium pseudo-uematsui (Broth.) Nog., comb. et nom. nov. 
(Fig. 427, B) 

Amblystegium uematsui Broth., Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 35 (1921) . 

Plants minute, pale green, somewhat glossy. Stems creeping, sparsely leaved, 
with a few branches; branches to 2.5 mm long, rather densely leaved. Stem leaves 
broadly deltoid-ovate, abruptly tapering to a subulate acumen, broadest at base, 
0.6--0. 7 x 0.15-0.17 mm; margins serrulate above, slightly recurved at base; costa 
broad, extending to near mid-leaf. Branch leaves appressed when dry, erect
spreading when moist, lanceolate, to 1 mm long; margins serrate above; costa 
extending beyond mid-leaf. Median laminal cells elongate or rhomboidal with acute 
ends, 35-45 x 4.5-8.0 µ.m, thin-walled, slightly incrassate at corners; alar cells 
quadrate, 12-15 µ.m, towards costa becoming elongate, rectangular or hexagonal, 
15-25 x 6-10 µ.m, thin-walled. 

Distribution: Endemic to Japan (Hokkaido, Honshu) . 

31: Brachythecium plumosum (Hedw.) B. S. G. (Fig. 428) 

Bryol. Eur. 6: 8, t. 537 (1853). 

Hypnum plumosum Hedw., Spee. Muse.: 257 (1801) . - H. flagel/are Hedw., Spee. Muse.: 282, t. 
73, f . 1-3 (1801). - Brachythecium f/agel/are (Hedw.) Jenn., Man. Moss. W. Pennsylv.: 344, f . 52 
(1913) , nom. illeg. incl. spec. prior. - H. pseudo-plumosum Brid., Muse. Ree. 2(2) : 108 (1801) . - B. 
pseudo-plumosum (Brid.) Brockm., Arch . Ver. Freund. Naturg. Mecklenburg 23: 123 (1870). - B. 
truncatum Besch., Ann . Sc. Nat. Bot. ser. 7, 17: 374 (1893) . - B. salebrosiforme Dix. & Ther. , Rev. 
Bryol. n. ser. 4: 157 (1932) . - B. acroporioides Dix. & Ther., Rev. Bryol. n. ser. 4: 161 (1932) . -
Rhynchostegium doii Sak., Bot. Mag. Tokyo 46: 746 (1932). - B. popu/eum var. seta-sublae\19 Broth. 
ex lhs., Classif. Moss. Japan: 67 (1932) . - B. pygmaeum Tak., J. Hattori Bot. Lab. 15: 62, f. 28, 12-21 
(1955), syn. nov. 

Plants yellowish green,± glossy. Stems creeping, densely branched; branches 
erect, simple, to 10 mm long, densely leaved, obtuse. Stem leaves erect-spreading 
when dry or moist, lanceolate, gradually long-acuminate, to 2.5 x 0.7 mm, concave, 
smooth or slightly plicate; margins erect, minutely serrulate or crenate; costa 
extending beyond mid-leaf. Branch leaves erect-spreading and straight when dry, 
lanceolate, gradually attenuate to a slender point, broadest near middle, to 2.0 x 0.5 
mm. Median laminal cells linear, 60-75 x 4-5 µ.m, thin-walled; extreme basal cells 
shorter and broader, rectangular; alar regions defined, the alar cells ± lax, quad rate 
or shortly rectangular. Autoicous. Inner perichaetial leaves lanceolate, to 1.8 mm 
long. Setae 5-20 mm long, reddish brown, scabrous in the upper half, smooth 
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A. Brachythecium uematsui Broth. a. Stem leaves, x47. b. Median laminal cells of stem 
leaf, x385. c. Cells at base of stem leaf, x180. d. Branch leaves, x47. (Holotype of B. uematsui 
Broth.) 

B. B. pseudo-uematsui (Broth .) Nog. e. Stem leaves, x62. f Cells at apex of stem leaf, 
x250. g. Median lamina! cells of stem leaf, x385. h. Cells at base of stem leaf, x250. i. Branch 
leaves, x62. j . Inner perichaetial leaf, x34. k. Capsules, x10. /. Perigonium, x15. m. Inner 
perigonial leaf, x34. (Holotype of Amblystegium uematsui Broth.) 

C. B. pulchellum Broth. & Par. n. Stem leaves, x34. o. Cells at apex of stem leaf, x250. p. 
Median lamina! cells of stem leaf, x385. q. Cells at base of stem leaf, x180. r. Branch leaves, 
x34. s. Capsule, x10. [Holotype of B. pulchellum Broth. & Par.) 
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Figure 428. 

Brachythecium plumosum (Hedw.) B. S. G. a. Dry plant, x1. b. Stem leaves, x20. c. Median 
laminal cells of stem leaf, x385. d. Cells at base of stem leaf, x180. e. Branch leaves, x20. f 
Inner perichaetial leaf, x20. g,h. Capsules, x10. i. Peristome teeth, x135. j. Stomata, x250. k. 

Perigonium, x20. /. Inner perigonial leaf, x34. 
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below, rarely smooth throughout. Capsules inclined, oblong to ovate, reddish 
brown, 1.0-2.5 x 0.6-1.0 mm, the apophysis indistinct. Operculum conic, 0.5-0. 7 
mm long, acute. Exostome teeth to 0.5 mm long; endostome as long as exostome, 
the segments broadly perforate, the cilia filiform, articulate, as long as the 
segments. Spores 12-16 µm. 

Exsiccati: Musci Japonici 7: 303 {1953), as B. buchananii; 14: 661 {1959), as B. flagellare; 16: 757 
{1960), as B. f/agellare ; 18: 853 (1962), as B. ffagellare. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu) . Widely distributed in the N. 
Hemisphere. 

This species usually grows on dry or moist rocks covered with thin soil, but it is 
not rare on logs and the base of trees. 

B. pygmaeum Tak. is a small plant with short branches (ea. 3 mm long) and 
small sporophytes (setae 7-8 mm long, capsules subglobose, ea. 1.0 x 0.8 mm). I 
think that the essential characters of B. pygmaeum agree with those of B. 
plumosum. 

32. Brachythecium populeum (Hedw.) B. S. G. (Fig. 429) 

Bryol. Eur. 6: 7, t. 535 (1853). 

Hypnum populeum Hedw., Spee. Muse.: 270, t. 70, f. 1-6 (1801) . - Brachythecium quelpaertense 
Card., Bu ll. Soc. Bot. Geneve ser. 2, 3: 293 (1911). - Sciaromiopsis nipponensis Sak., J. Jap. Bot. 26: 
201, f . 2 (1951). - B. cochlearifolium Tak., J. Hattori Bot. Lab. 15: 69, f. 30, 8-21 (1955), syn. nov. -
B. rishiriense Tak. & lwats., J. Hattori Bot. Lab. 25: 120, f. 2 (1962), syn. nov. 

Plants dark-green, slightly glossy. Stems prostrate, with a few branches; 
branches ascending, simple, ± terete when dry, often attenuate. Stem leaves 
slightly appressed when dry, to 2.0 x 0.8 mm, concave, scarcely plicate; margins 
plane, revolute at base, crenate to serrulate; costa stout, percurrent. Branch leaves 
appressed, erect and straight when dry, erect-spreading when moist, lanceolate, 
broadest near base, to 1.6 x 0.4 mm. Median lamina! cells sublinear, ± vermicular, 
35-50 x 4-5 µ,m; lower cells broader, rectangular, 15--30 x 8--1 0 µm, the walls 
thicker; alar regions broad, extended to costa from leaf margins, the alar cells 
subquadrate, numerous, 9--15 µm, thin-walled. Autoicous. Inner perichaetial 
leaves lanceolate, to 2 mm long; costa weak. Setae 7-15 mm long, reddish brown, 
± scabrous above, smooth below, occasionally smooth or scabrous throughout. 
Capsules oblong, 1.0-1.8 x 0.6-1.0 mm, reddish brown. Operculum long-conic or 
rostellate, acuminate, ea. 1 mm long, with a sharp point. Exostome teeth ea. 0.45 
mm long; endostome as long as exostome, the cilia as long as the segments. 
Spores 12-15 µm. Calyptra 2.0-2.3 mm long. 

Exsiccati: Musci Japonici 20: 958 (1964); 21: 1003 (1966), as B. cochlearifolium; 32: 1557 (1981). 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu). Widely distributed in the N. 
Hemisphere. 

This species occurs on various kinds of substratum, usually on rocks, 
occasionally on soil, humus, or at the base of trees. In southern Japan it often 
grows on limestone or calcareous soil. 
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Figure 429. 

Brachythecium populeum (Hedw.) B. S. G. a. Dry plant, x15. b,c. Stem leaves, x34. d. Cells 
at apex of stem leaf, x250. e. Cells at base of stem leaf, x250. f,g. Branch leaves, x34. h. Cells 
at base of branch leaf, x250. i. Inner perichaetial leaf, x34. j . Capsules, x10. [a,b,d-f,h-j, 
holotype of 8. rishiriense Tak. & lwats.) 
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The setae are usually strongly scabrous in the upper half and smooth below. 
However, the papillosity is variable, and the setae may be smooth or scabrous 
throughout. B. rishiriense Tak. & lwats. is characterized by its setae being 
scabrous throughout their entire length. I consider, however, it to be a varietal form 
of the polymorphic B. populeum. 

B. cochlearifolium Tak. has broader, concave stem leaves than the usual form 
of B. populeum, but the branch leaves are quite similar to those of B. populeum. I 
think that it is an ecological modification. 

EXCLUDED SPECIES 

1. Brachythecium glaciale B. S. G., Bryol. Eur. 6: 15, t. 542 (1853). 
This species was reported from Mt. Daisetsu, Hokkaido by Takaki (1955). The plants are sterile 
and the leaf cells bear a large papilla dorsally in the upper corners of laminal cells. Takaki's 
specimen seems to be a species of Bryhnia. 

2. Brachythecium miyabei (Broth.) Par., Ind. Bryol. Suppl.: 46 (1900). 
This species was described based on a collection from Sapporo, Hokkaido by Brotherus (1899). 
The .original specimen is not available in the herbarium of Helsinki University (H-BRO). 

3. Brachythecium pallescens Dix. & Ther., Rev. Bryol. n. ser. 4: 160 (1932), including var. strictum Dix. 
& Sak. ex Iwasaki , Trans. Sapporo Nat. Hist. Soc. 16: 243, f . 5 (1941) . 

The original specimen of this species is not available in TNS. 

4. Brachythecium satsumense Sak., Bot. Mag. Tokyo 46: 743 (1932). 
This species is unknown to me 

5. Brachythecium procumbens (Mitt.) Jaeg. , Ser. S. Gall. Naturw. Ges. 1867-77: 341 (1878) . 
This species was reported from lsl. Sakurajima by Sakurai (1934) . The specimen (Doi 3304) is 
Haplocladium angustifolium (Hampe & C. Muell.) Broth . 

6. Brachythecium starkei (Brid .) B. S. G., Bryol. Eur. 6: 14, t. 541 (1853). 
This species has been reported from Japan by Takaki (1955), but I could not locate a specimen. 

7. Brachythecium moriense var. /ongirameum Card., Bull. Soc. Bot. Geneva ser. 2, 3: 290 (1911). 

This species is unknown to me 

7. Bryhnia Kaur. 

Plants large to medium-sized. Stems prostrate, densely leaved, in cross
section central strand slightly developed; branches usually simple, densely leaved. 
Stem leaves ovate to ovate-lanceolate, gradually tapering to a short or broadly 
acute apex, decurrent; margins serrate to serrulate; costa rigid, simple, extending 
to 2/3 the leaf length or to the apex, often ending in a single dorsal tooth. Branch 
leaves usually smaller and narrower than the stem leaves, the serration on margins 
stronger; costa often ending in a single dorsal tooth. Median laminal cells thin
walled, usually with a papilla on the dorsal distal end; alar cells much larger, 
inflated, rectangular to rounded-hexagonal, with thin walls. Dioicous. Perichaetia 
on stems; inner perichaetial leaves oblong lanceolate, narrowly acuminate. Setae 
elongate, very rough with dense papillae. Capsules inclined, oblong to oblong
ovate, curved, with several stomata on neck, becoming blackish with age. Annulus 
present. Operculum with a thick, obtuse beak. Peristome typically Hypnoid. 
Calyptra cucullate. 



980 BRACHYTIIECIACEAE 

KEY TO THE SPECIES 

1. Plants minute. Stem leaves oblong-lanceolate, shorter than 1 mm .. ................... . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . .. . . . .. . . . .. . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. .. . . . .. 6. B. tenerrima 

1. Plants medium-sized to large. Stem leaves ovate or triangular-ovate, longer 
than 1 mm .................... ..... ... .... ................... ..... ...... .. ............................... .. .... ......... 2 
2. Stem leaves obtuse or broadly acute .................. ..... .... .................. .................. 3 
2. Stem leaves acuminate ..... ........... ... ............................................... .. ....... ........... 4 

3. Stem leaves obtuse or broadly acute, with an apiculus, scarcely plicate; alar 
regions clearly defined ....... ............................................................. .... 3. B. hultenii 

3. Stem leaves broadly acute, without an apiculus, plicate; alar regions not clearly 
defined ... . . .. ... ............... ........... ... ..... .. ........... .. . . . . . . . . .. . . .. .. .. . .. .. ... 2. B. brachycladula 
4. Plants proliferous. Stem leaves slightly decurrent; walls of laminal cells with 

localized thickenings. Calyptra hairy ................ .. ....... ... ....... .. 4. B. trichomitria 
4. Plants scarcely proliferous. Stem leaves broadly decurrent; walls of laminal 

cells uniformly thin. Calyptra smooth ........ ................................................ ...... 5 
5. Costa of stem leaves extending to 4/5 the leaf length; alar regions clearly 

defined ..... ...... .................................. ................... ....... .... ........... 1. B. novae-angliae 
5. Costa of stem leaves extending to near the leaf apex; alar regions not clearly 

defined ........................................................................................... . 5. B. tokubuchii 

1. Bryhnia novae-angliae (Sull. & Lesq.) Grout (Fig. 430). 

Bull. Torr. Bot. Cl. 25: 229 (1898). 

Hypnum novae-angliae Sull. & Lesq., Musci Bor. Am. 1: 73 (1856) . - Brachythecium noesicum 
Besch., Ann. Sc. Nat. Bot. ser. 7, 17: 377 (1893). - Bryhnia noesica (Besch.) Broth. in Engler & Prantl, 
Nat. Pfl. 1 (3): 1158 (1909). -Bryhnia sublaevifolia Broth. & Par. in Card., Bull. Soc. Bot. Geneva ser. 2, 
3: 294 (1911), syn. nov. - Bryhnia sublaevifolia var. rigescens Card., Bull. Soc. Bot. Geneva ser. 2, 3: 
294 (1911), syn. nov. -Bryhnia sublaevifolia var. mol/is Broth. ex lhs., Classif. Moss. Japan: 69 (1932), 
syn. nov. - Bryhnia sublaevifolia var. robusta Broth. ex lhs., Classif. Moss. Japan: 69 (1932). -
Bryhnia sublaevifolia var. acuminata Nog. in Nog. & Hatt., Musci Jap. Exs. 6: 258 (1952), nom. nud. -
Brachythecium moriense var. effusum Card., Bull. Soc. Bot. Geneva ser. 2, 4: 379 (1912) . -
Eurhynchium laxifolium Card., Bull. Soc. Bot. Geneva ser. 2, 5: 319 (1913), horn . illeg. -
Rhynchostegium yakoushimae Card., Bull. Soc. Bot. Geneva ser. 2, 5: 320 (1913), syn. nov. - Bryhnia 
nakanoi Okam., Saiensu 4: 510, f. 2 (1914). - Bryhnia turgescens Broth ., Oefv. Finsk. Vet. Soc. Foerh. 
62A(9): 54 (1921). - Brachythecium Jonginerve Broth., Ann. Bryol. 1: 23 (1928). - Bryhnia alaris Sak., 
Bot. Mag. Tokyo 47: 340 (1933). - Eurhynchium hattorii Broth. ex lhs., Classif. Moss. Japan: 76 (1932). 
-Bryhnia higoensis Tak., J. Hattori Bot. Lab. 16: 11, f . 34, 7-14 (1956) . - Bryhnia montana Tak., J. 
Hattori Bot. Lab. 16: 11, f. 34, 15-20 (1956). 

Plants large. Stems prostrate, irregularly subpinnately or sparingly branched; 
branches to 10 mm long, erect, often indistinctly julaceous. Stem leaves erect
spreading and somewhat flexuose-contorted when dry, ovate, rather abruptly 
acuminate to a long, recurved and often semitortuous point, long and broadly 
decurrent, to 2 x 1 mm, concave, ± plicate, often ± undulate; margins serrulate; 
costa broad, extending to 4/5 the leaf length. Branch leaves similar to the stem 
leaves but smaller, ovate-lanceolate, serrate around the margin, plicate; costa 
longer, ending in a distinct tooth, sometimes with several teeth on above dorsal 
surface. Median laminal cells linear-rhomboidal to linear-hexagonal, 30-45 x 4-6 
µm, prorate on dorsal surface, uniformly thin-walled; alar regions clearly defined, 
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Figure 430. 

Bryhnia novae-angliae (Sull. & Lesq.) Grout. a. Dry plant, x1. b. Stem leaves, x34. c. Cells 
at apex of stem leaf, x250. d. Median laminal cells of stem leaf, x385. e. Cells at base of stem 
leaf, x180. f Branch leaves, x34. g. Inner perichaetial leaf, x20. h,i. Capsules, x7. j. Peristome 
teeth, x135. k. Stomata, x250. [lkegami M1118] 
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inflated, the alar cells hyaline, rectangular to rounded-hexagonal, 20-35 x 15-25 
µ,m. Inner perichaetial leaves lanceolate, long and narrowly acuminate, ea. 1.8 mm 
long, ecostate. Setae 13-20 mm long, 0.20-0.25 mm thick, reddish brown. 
Capsules oblong, 2-3 x 1.0-1.3 mm, dark reddish brown. Peristome teeth hypnoid. 
Spores 10-15 µ,m, finely papillose. Operculum high conic, 1.0-1.2 mm long. 
Calyptra 2.0- 2.5 mm long, smooth. 

E.xsiccati: Musci Japonici 2: 93 (1948) ; 6: 257 (1953), as Bryhnia sublaevifolia; 6: 258 (1953) , as B. 
sublaevifolia var. acuminata; 12: 562 (1957), as B. sublaevifolia; 12: 579 (1957), as Eurhynchium hians; 
14: 665, as B. noesica; 14: 666 (1959); 18: 856 (1962); 20: 961 (1964); 25: 1209 (1973); 28: 1359 
(1977) ; 29: 1409 (1977); 30: 1454 (1978); 31: 1510 (1980) . 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Asia, Europe, N. America. 

This species grows on soil, humus and logs in shaded sites, and on damp soil
covered boulders by streams. The plants are occasionally submerged in water. 

B. novae-angliae is a common species in Japan and is highly variable. 

2. Bryhnia brachycladula Card. (Fig. 431) 

Bull. Soc. Bot. Geneve ser. 2, 4: 379 (1912) . 

Plants medium-sized, yellowish green, somewhat glossy. Stems prostrate, 
freely branched; branches usually simple, rarely with few branches, julaceous. 
Stem leaves broadly ovate, broadly acute, broadest near base, ea. 1.5 x 1.0 mm, 
cochleariform concave, plicate; margins slightly recurved at base, serrulate or 
serrate throughout, often dentate at basal angles, the teeth often widely spreading; 
costa stout, extending to 2/3-3/4 the leaf length, ending in a narrow point, without 
teeth or papilla. Median laminal cells rhomboidal, 30-40 x 7-8 µ,m, thin-walled, 
prorate; lower cells larger, elongate-rectangular or elongate-hexagonal, thin-walled ; 
alar regions not clearly defined, the alar cells lax, thin-walled . 

Distribution: Endemic to Japan (Hokkaido, Honshu). 

3. Bryhnia hultenii Bartr. 

In Grout, Moss FI. N. Am. 3(4): 264 (1934). 

B. delicatula Sak., J. Jap. Bot. 28: 58 (1953) . 

Plants slender. Stems elongate, ea. 1.2 mm wide with leaves, occasionally 
densely branched; branches often ± julaceous, to 10 mm long, simple and 
attenuate or longer with subpinnate branchlets. Stem leaves imbricate, ovate, 
obtuse or broadly acute, minutely apiculate, long decurrent, to 1.5 x 0.9 mm, 
concave, scarcely plicate; margins serrulate, occasionally± erose; costa extending 
beyond middle of leaf, not toothed at apex. Branch leaves smaller than the stem 
leaves. Median laminal cells linear-rhomboidal or sublinear with rounded ends, 
35-45 x 4.5-5.0 µ,m, uniformly thin-walled, slightly prorate on dorsal surface; upper 
and marginal cells much shorter; lower cells elongate-hexagonal or sublinear, the 
wall ± thicker, not porose; alar regions clearly defined, the alar cells inflated, large, 
rounded-quadrate to rectangular, 20-45 µ,m, with delicate walls. Inner perichaetial 
leaves lanceolate, to 1.5 mm long, ecostate; paraphyses few. Setae 12-15 mm 
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Figure 431. 

Bryhnia brachycladula Card. a. Dry plant, x10. b. Stem leaves, x27. c. Cells at apex of 
stem leaf (dorsal view), x240. d. Median laminal cells of stem leaf (dorsal view), x513. e. Cells 
at base of stem leaf (ventral view), x240. f Branch leaf, x27. g. Branchlet leaves, x27. (lsotype 
of B. brachycladula Card.] 
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long, ea. 0.25 mm thick, brown. Capsules shortly oblong or oblong-ovate, 
asymmetrical, 1.5-1. 7 x 0.9-1.0 mm, blackish. Operculum ea. 0.9 mm long. Spores 
almost smooth, 10-13 µ,m. Calyptra ea. 2 mm long, yellowish, smooth. 

This species usually grows on wet soil in bogs at high elevations. 

3a. var. hultenii (Fig. 432, A) 

Stem leaves broadly acute or obtuse, concave. 

Distribution: Japan (Hokkaido, Honshu), Aleutian, N. America. 

3b. var. cymbifolia Nag. (Fig. 432, 8) 

J. Hattori Bot. Lab. 8: 19 (1952). 

Branches julaceous. Stem leaves broadly obtuse with a small apicule, 
cymbiform. 

Distribution: Endemic to Japan (Hokkaido, Honshu). 

4. Bryhnia trichomitria Dix. & Ther. (Fig. 433, A) 

Rev. Bryol. n. ser. 4: 163 (1932). 

Plants large, not glossy, proliferous, forming dense tufts. Stems ascending, 
20-30 mm long, arcuate, attenuate, irregularly pinnately branched, often layered 
because of repeated growth from arched-ascending stoloniferous innovations; 
branches ea. 5 mm long, curved, attenuate. Stem leaves triangular-ovate, 
acuminate, slightly decurrent, cordate at base, to 2.5 x 1.5 mm, the basal and upper 
leaves small; margins serrate especially at the apex; costa reaching 2/3 the leaf 
length, ending in a small dorsal tooth. Branch leaves similar to the stem leaves. 
Median lamina! cells linear-rhomboidal , 30-45 x 4.5-5.0 µ,m, the walls with localized 
thickenings, scarcely prorate on dorsal surface; lower cells sublinear, 50-80 x 
6.0-8.5 µ,m, thick-walled, subporose; alar regions scarcely defined, not inflated, the 
alar cells elongate-hexagonal or rectangular, 20-30 x 4.5-6.0 µ,m, rather thin-walled. 
Inner perichaetial leaves whitish, lanceolate, with a strongly recurved, subulate 
point, to 2 mm long, entire, ecostate. Setae very rough, reddish brown, 10-15 mm 
long. Capsules inclined, oblong-cylindric, curved, ea. 1.50 x 0.45 mm. Operculum 
long-conic, ea. 0.9 mm long. Exostome teeth ea. 0.35 mm long. Calyptra with long 
hairs. 

Exsiccati: Musci Japonici 6: 255, 256 (1953), as B. noesica; 12: 563 (1957); 14: 667 (1959). 

Distribution: Endemic to Japan (Honshu, Shikoku, Kyushu). 

This species grows on rocks or on the base of trees. 

5. Bryhnia tokubuchii (Broth.) Par. (Fig. 433, B) 

Ind. Bryol. ed. 2, 1: 77 (1904). 



Figure 432. 

A. 8,yhnia hultenii Bartr. var. hultenii. a. Plant, x7. b. Stem leaves, x20. c. Cells at apex of 
stem leaf, x250. d. Median lamina! cells of stem leaf, x385. e. Cells at base of stem leaf, x180. 
f. Branch leaves, x20. g. Inner perichaetial leaf, x20. h. Peristome teeth, x135. i. Calyptra, x10. 
(Noguchi 12598) 

B. 8. hultenii var. cymbifolia Nog. j. Stem leaves, x20. k. Branch leaf, x20. (Holotype of 8. 

hultenii var. cymbifolia Nog.) 

C. 8 . tenerrima Broth. & Yas. /. Plant, x10. m. Stem leaves, x62. n. Cells at apex of stem 
leaf (dorsal view), x250. o. Median lamina! cells of stem leaf, x385. p. Branch leaves, x62. 
(Holotype of 8 . tenerrima Broth. & Yas.) 
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Hypnum tokubuchii Broth., Hedwigia 38: 241 (1899) . - Eurhynchium de/tophyllum Card., Bull. 
Soc. Bot. Geneva ser. 2, 4: 380 (1912). - Bryhnia de/tophylla (Card .) Tak., J. Hattori Bot. Lab. 16: 10, f. 
33, 21-26 (1956), syn . nov. 

Plants medium-sized, pale green. Stems creeping, densely leaved, 
subpinnately branched; branches ascending, to 15 mm long, attenuate. Stem 
leaves broadly ovate, broadest near base, acuminate, the apex scarcely twisted, 
broadly decurrent, to 2.0 x 1.2 mm; margins serrate, slightly recurved at apex; costa 
stout, mostly percurrent, curved. Branch leaves smaller than the stem leaves; costa 
extending to 3/4 the leaf length, curved and flexuose, ending In a spine on dorsal 
surface. Median laminal cells linear-rhomboidal or sublinear with obtuse ends, 
20-35 x 4.5-7.0 µm, prorate on each end on dorsal surface; lower cells more lax; 
alar regions not distinct but the cells more lax, rectangular to hexagonal. Setae 
scabrous throughout. Calyptra smooth. 

Exsiccati: Musci Japonici 6: 259 (1952) . 

Distribution: Endemic to Japan (Hokkaido, Honshu , Kyushu) . 

This species is separated from 8. novae-angliae by its longer costa of stem 
leaves, extending to near the leaf apex. However, occasionally the costa ends far 
below the leaf apex even in plants from the same station. It is the questionable 
whether B. tokubuchii is specifically distinct from B. novae-angliae. 

6. Bryhnia tenerrima Broth. & Yas. (Fig. 432, C) 

Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 54 (1921 ). 

B. rigidula Dix. & Ther., Rev. Bryol. n. ser. 4: 162 (1932) , syn . nov. - Oxyrrhynchium savatieri var. 
tenellum Dix. & Sak., Bot. Mag . Tokyo 53: 66 (1939) . 

Plants minute, slender, yellowish-green, somewhat glossy. Stems elongate, 
creeping, sparsely leaved, irregularly branched; branches to 3 mm long. Stem 
leaves oblong-lanceolate, cordate at base, to 0.60 x 0.22 mm; margins serrulate; 
costa stout, extending to near the leaf apex, prominent on dorsal surface, with 
several teeth on above dorsal surface. Branch leaves lanceolate, to 0.50 x 0.15 mm 
strongly serrate on margin. Median laminal cells rhomboid-hexagonal 20-25 x 
4.0-4.5 µm, ± vermicular, distinctly prorate on above dorsal surface; lower cells 
shorter; alar cells scarcely distinguished, rectangular. The sporophyte unknown. 

Exsiccati: Musci Japonici 20: 962 (1964). 

Distribution: Endemic to Japan (Hokkaido, Honshu, Shikoku). 

8. lsothecium Brid. 

Primary stems stoloniform; secondary stems erect, irregularly dendroid, 
densely leaved, with an indistinct stipe, with a small central strand. Stem leaves 
oblong to lanceolate, acute to obtuse, cochleariform-concave; margins strongly 
toothed or entire at apex; costa single, slender, reaching beyond mid-leaf. Median 
laminal cells linear, thin-walled; alar cells often differentiated. Dioicous. Perichaetia 
on secondary stems; inner perichaetial leaves lanceolate, recurved, almost 
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Figure 433. 

A. Bryhnia trichomitria Dix. & Ther. a. Dry plant, x 1. b. Stem leaves, x20. c. Cells at apex of 
stem leaf, x180. d. Median laminal cells of stem leaf, x385. e. Cells at base of stem leaf, x180. 
f Branch leaves, x20. g. Sporophyte, x10. h. Inner perichaetial leaf, x20. i. Calyptra, x10. 
(Noguchi 25385) 

B. B. tokubuchii (Broth.) Par. j. Stem leaves, x20. k. Median laminal cells of stem leaf, 
x385. /. Cells at base of stem leaf, x180. m. Branch leaves, x20. n. Cells at apex of branch leaf, 
x250. [Holotype of Hypnum tokubuchii Broth.) 
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ecostate; paraphyses numerous. Setae long, ± flexuose, brown, smooth. 
Capsules inclined, oblong or oblong-cylindric, with few stomata. Operculum 
rostrate; annulus indistinct. Peristome double; exostome teeth linear-lanceolate, 
densely striolate in the lower half, densely and strongly papillose in the upper half; 
endostome as long as exostome, the basal membrane high, the segments large, 
keeled, strongly perforate along the keel, cilia 2-3, short. Calyptra cucullate, usually 
smooth. Perigonia on secondary stems; inner perigonial leaves broadly ovate, 
cymbiform; paraphyses numerous. 

KEY TO THE SPECIES 

1. Secondary stem leaves erect-spreading when dry, lanceolate, acuminate. 
Branch leaves lanceolate, acute. Alar cells clearly differentiated ........................ .. 
. .. .. .. .. . .. .. .. .. . . . . . .. . .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . . . . . . . .. .. . .. .. . . .. .. .. .. .. . . 1. /. subdiversiforme 

1. Secondary stem leaves imbricate when dry, oblong, broadly obtuse or rounded
obtuse. Branch leaves ovate-oblong, obtuse. Alar cells indistinctly 
differentiated .. ... ........... ... .... ....... .. .. .. .. ........ .. .. ........ .. .................. .. 2. /. hakkodense 

1. lsothecium subdiversiforme Broth. (Fig. 434, A) 

Hedwigia 38: 237 {1899) . 

I. subdiversifonne var. complanatulum Card ., Bull. Soc. Bot. Geneve ser. 2, 3: 288 (1911) , syn. 
nov. - Pinnate/la makinoi auct. non (Broth .) Broth.: Sak., Bot. Mag. Tokyo 50: 265 (1936) . - /. 
subdiversifonne var. brevipes Sak., Bot. Mag. Tokyo 50: 511 (1936), syn. nov. - I. subdiversifonne var. 
filifonne Nog., J. Hattori Bot. Lab. 4: 46 (1949) , syn. nov. 

Plants pale green, slightly glossy. Primary stems short, creeping, sympcx:lial. 
Secondary stems 20-50 mm long, pinnately branched above; branches erect
spreading, 5-15 mm long, simple or with few branchlets. Leaves of stipes sparse, ± 
recurved, broadly lanceolate, ea. 1.2 x 0.6 mm. Secondary stem leaves erect
spreading when dry, lanceolate, acuminate, cymbiform, ea. 2.0 x 0.8 mm, alar parts 
bulging; margins strongly dentate above; costa rarely branched above (not toothed 
on above dorsal surface) . Branch leaves smaller than the secondary stem leaves, 
erect-spreading, lanceolate, acute. Median laminal cells linear, 35-40 x 4--6 µm; 
mid-basal cells rectangular, the walls thick and subporose, 20-30 x 5-7 µm; alar 
regions clearly defined, inflated, the alar cells rectangular, 25-35 x 7-8 µm. Inner 
perichaetial leaves to 2 mm long. Setae 10-15 mm long, 0.15--0.17 mm thick, 
flexuose. Capsules narrowly oblong-cylindric, 1.5-1.8 x 0. 7-0.8 mm, brown. 
Operculum with a long, oblique beak, 0.9-1.2 mm long. Exostome teeth 0.5--0.6 
mm long; basal membrane of endostome ea. 0.15 mm long, cilia 1-2, short. Spores 
12-17 µm . Calyptra ea. 3 mm long, extending to near the base of capsule, 
occasionally with few hairs at base. 

Exsiccati: Musci Japonici 1: 6 (1947) ; 5: 223 (1951) ; 11: 529 (1956) ; 21 : 1026 (1966) . 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu , Ryukyu) , Taiwan, China. 

This species is common on humus or on rocks in the middle of Japan. 
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Figure 434. 

A. Jsothecium subdiversiforme Broth. a. Plant, x 1. b. Primary stem leaf, x25. c. Stipe 
leaves, x16. d. Secondary stem leaf, x16. e. Median lamina! cells of secondary stem leaf, x212. 
f Branch leaf, x16. g. Inner perichaetial leaf, x10. h. Capsule, x7. i. Peristome teeth , x150. 
[Noguchi 8072] 

B./. hakkodense Besch. j . Plant, x1 . k. Secondary stem leaves, x16. I. Cells at apex of 
secondary stem leaf, x200. m. Branch leaf, x16. n. Inner perichaetial leaf, x16. o. Capsule, x7. 
[lsotype of/. hakkodense Besch .] 

C. Eurhynchium angustirete (Broth.) Kop. p. Stipe leaf, x15. q. Stem leaves, x15. r. Cells at 
apex of stem leaf, x250. s. Median lamina! cells of stem leaf, x385. ,. Cells at base of stem leaf, 
x250. u. Branch leaves, x15. v. Cells at apex of costa of branch leaf (dorsal view), x250. w. 
Capsule, x7. [Noguchi 31894] 
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2. lsothecium hakkodense Besch. (Fig. 434, B) 

Ann. Sc. Nat. Bot. ser. 7, 17: 371 (1893). 

I. robustulum Broth. ex lhs., Cat. Moss. Japan: 166 (1929). 

Plants robust and stout. Secondary stem leaves imbricate when dry, oblong, 
broadly obtuse or rounded-obtuse, cochleariform to 1.5 mm long; margins 
crenulate at apex; costa extending to mid-leaf or longer, often forked above. 
Branch leaves ovate-oblong, obtuse and serrulate at apex, cochleariform. Median 
lamina( cells sublinear or elongate-rhomboidal, 35--45 x 2.5-3.5 µm; upper cells 
elliptic or oblong, 15-20 x 5-9 µm; mid-basal cells linear, 35-40 x 3-4 µm, the walls 
rather thick, subporose; alar cells indistinctly differentiated, quadrate. Inner 
perichaetial leaves to 2 mm long, serrulate above. Setae 8-12 mm long, curved or 
± flexuose. Capsules oblong, ea. 1.3 x 0.8 mm, without apophysis. Exostome 
teeth ea. 0.6 mm long; basal membrane of endostome ea. 0.17 mm long, cilia 1-2, 
short. Spores 12-15 µm, almost smooth. Calyptra ea. 2.2 mm long, extending to 
middle of capsule. 

Distribution: Endemic to Japan (Hokkaido, Honshu). 

9. Eurhynchium B. S. G. 

Stems prostrate or creeping, densely or sparingly branched, with a central 
strand; branches short, usually simple. Stem leaves usually tapering to an acumen, 
scarcely decurrent, ± plicate; margins, serrulate; costa single, extending to 2/3 the 
leaf length or longer, occasionally ending in a small dorsal tooth. Branch leaves 
broadly acute or obtuse; margins distinctly serrate; costa broad and stout, ending 
in a single or several teeth on dorsal surface. Median lamina( cells thin-walled; alar 
cells shorter or broader, usually forming indistinct alar regions. Perichaetial leaves 
lanceolate, membranaceous; paraphyses present. Setae stout, long, scabrous or 
smooth. Capsules inclined or horizontal; stomata several. Annulus present or 
absent. Operculum long-rostrate. Peristome hypnoid. Calyptra cucullate, smooth. 

KEY TO THE SPECIES 

1. Plants proliferous. Stem leaves reniform to semiorbicular, recurved; branch 
leaves broadly cordate-ovate ... ... .. ... ....... ..... ... ...... .. ....................... 4. E. arbuscula 

1. Plants not proliferous. Stem leaves broadly ovate to lanceolate, not recurved; 
branch leaves lanceolate to ovate ......................................................... .. ..... ... ...... 2 
2. Branches ± complanately leaved ............................................ ......................... 3 
2. Branches not complanately leaved ............... ........ ...... ... .. .... ........ .... .. .. ...... ... .... 3 

3. Stem leaves cordate-ovate; costa ending far below the leaf apex; median 
lamina( cells linear, 35--45 x 4.0- 4.5 µm ........................................ ... 6. E. savatieri 

3. Stem leaves broadly ovate; costa extending to near the leaf apex; median 
laminal cells oblong-rhomboidal or elongate-hexagonal, usually 30-40 x 5-7 µm 
..... .. ....... ................................. ................ .... .. .... .. .... ....... ...... ... ......... ....... 7. E. laxirete 
4. Plants small. Median lamina( cells usually shorter than 50 µm .. ... ... ..... .. .. ..... 5 
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4. Plants large. Median laminal cells usually longer than 50 µm .. ... .. ........... ...... 7 
5. Branch leaves broadly lanceolate, obtuse or shortly and broadly acute. Setae 

smooth ... .. ........ ............ ......... ....................... ... ................................ 9. E. yezoanum 
5. Branch leaves ovate or ovate-lanceolate, acuminate. Setae scabrous .. ........ .... 6 

6. Branch leaves ± imbricate, ovate-oblong, semitortuous at apex .......... ............ . 
. . ... . . . . . . . . . .. . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .................... .. .. .. . .. . . 8. E. kirishimense 

6. Branch leaves not imbricate, ovate, scarcely tortuous at apex .. .. . . . 5. E. hians 
7. Branch leaves ovate, broadly acute or± obtuse ........... .............. 1. E. angustirete 
7. Branch leaves lanceolate or ovate-lanceolate, acuminate or long-acuminate .... 8 

8. Branch leaves much larger than the stem leaves; median laminal cells 7-12 : 1 
.. ............ ......... .................................................... ... ... ..... ... .. ... ....... 2. E. eustegium 

8. Branch leaves much smaller than the stem leaves; median laminal cells 15--25 
: 1 ..... ....... ... ...... ...... ................. .... ........ .......... .. .. .... .... .............. 3. E. squarrifolium 

1. Eurhynchium angustirete (Broth.) Kop. (Fig. 434, C) 

Mem. Soc. F. FI. Fenn. 43: 53, f. 1-12 (1967). 

Brachythecium angustirete Broth ., Rev. Bryol. n. ser. 2: 11 (1929). - Eurhynchium zetterstedtii 
Stoerm., Nytt Mag. Naturvid. 83: 84, pl. 2, f. a--0 (1942) . - E. striatum auct. non (Hedw.) Schimp.: 
Tak., J. Hattori Bot. Lab. 16: 35, f. 41, 11-21 (1956) . 

Plants large, pale green, glossy. Stems to 50 mm long, arcuate-prostrate, often 
stoloniferous above and with fasciculate rhizoids at extreme ends, irregularly or 
occasionally densely branched; branches ea. 1 O mm long, ± attenuate. Stem 
leaves ± squarrose at the base of stem, broadly ovate, to 2.5 x 1.8 mm, acute, 
slightly plicate; margins serrulate; costa slender above, extending to beyond mid
leaf, without a tooth at apex. Branch leaves not complanate, ovate, broadly acute 
or ± obtuse, to 2 x 1 mm, smaller upwards, slightly plicate; margins serrate, the 
teeth larger in the upper half. Median laminal cells linear, ± vermicular, 75--90 x 
4.0-4.5 µm, thin-walled, with a slight thickening at corners; lower cells ± shorter 
and broader; cells across the insertion oblong-rhomboidal to oblong-hexagonal; 
alar regions differentiated, ± inflated, the alar cells rectangular to elongate
hexagonal, 30-45 x 15--20 µm, hyaline, inflated, with slightly thicker walls. Inner 
perichaetial leaves to 3 mm long, recurved. Setae 25--30 mm long, ea. 0.3 mm 
thick, reddish brown, smooth. Capsules inclined, oblong-cylindric, ea. 2.5 x 1.3 
mm, curved, reddish brown, becoming somewhat blackish with age. Exostome 
teeth to 0.6 mm long. Operculum long-rostrate, the beak subulate. Spores 12-15 
µm. Calyptra elongate, extending to the apophysis of capsule. 

Distribution: Japan (Hokkaido, Honshu, Kyushu) , Korea, Taiwan, Turkey, Europe. 

This species grows on humus in subalpine forests. 
The descriptions of operculum, spores and calyptra were taken from Stoermer 

(1942). 

2. Eurhynchium eustegium (Besch.) Dix. (Fig. 435, A) 

J. Bot. 75: 126 (1937). 
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Brachythecium eustegium Besch., Ann. Sc. Nat. Bot. ser. 7, 17: 375 (1893). - Hypnum eustegium 
(Besch.) Broth., Hedwigia 38: 239 (1899). - Eurhynchium /ongifolium Par., Ind. Bryol.: 444 (1896). -
B. aurescens Par. & Broth., Rev. Bryol. 31: 61 (1904) . -E. tortipilum Dix. & Th&r., Rev. Bryol. n. ser. 4: 
165 (1932). - Rhynchostegium sinanense Sak., Bot. Mag. Tokyo 50: 621, f. 11 (1936). - E. sinanense 
(Sak.) Sak., Muse. Jap.: 142, pl. 53, f. a (1954), nom. inval. - E. eustegium var. sinanense (Sak.) Sak., 
Muse. Jap.: 186 (1954). - E. eustegium var. corclatum Tak., J. Hattori Bot. Lab. 16: 31, f. 40, 1--8 
(1956), syn. nov. - E. nitidum Tak. in Nog., Musci Jap. Exs. 19: 918 (1964), nom. nud. 

Plants large, yellowish-green, becoming brownish with age, somewhat glossy. 
Stems to 100 mm long, flexuose, with dense radicles, densely branched; branches 
erect, 10--30 mm long, densely leaved, attenuate. Stem leaves sparse, 1.2-1.5 x 
0.4-0.6 mm, lanceolate, gradually attenuate to a long acumen. Branch leaves erect
spreading when dry, much larger than the stem leaves, lanceolate, gradually 
tapering to a long semitortuous acumen, cordate at base, to 2. 7 x 1.0 mm, 
somewhat rugose and slightly plicate when dry; margins plane, serrate throughout, 
slightly revolute at base; costa reaching to 3/4 the leaf length, ending in a spinose 
cell on dorsal surface. Median laminal cells linear-rhomboidal or sublinear, 40-55 x 
4.~.0 µm, thin-walled; alar cells rectangular, 20-25 x 10-15 µm. Inner perichaetial 
leaves lanceolate, ecostate. Setae 8-12 mm long, 0.15-0.20 mm thick, ± curved, 
smooth. Capsules inclined, oblong, with an apophysis, 1.3-2.0 x 0.8--0.9 mm. 
Operculum long-rostrate, ea. 1 mm long. Exostome teeth to 0.85 mm long; 
endostome shorter than exostome. Spores 10-15 µm, indistinctly papillose. 

Exsiccati : Musci Japonici 8: 353 (1954), as Brachythecium eustegium; 19: 918 (1964), as 
Eurhynchium nitidum; 31: 1520 (1980). 

Distribution: Endemic to Japan (Hokkaido, Honshu, Shikoku, Kyushu). 

This species grows on humus in forests. 

3. Eurhynchium squarrifolium Broth. ex lhs. (Fig. 435, B) 

Bot. Mag. Tokyo 49: 602 (1935). 

Plants large, pale green, slightly glossy. Stems creeping, ea. 50 mm or longer, 
densely leaved; branches 5-10 mm long. Stem leaves cordate-ovate, abruptly 
attenuate to a long, often ± recurved and twisted acumen, to 2.00 x 0. 75 mm; 
margins ± serrate; costa extending to 2/3 the leaf length, without a tooth at apex. 
Branch leaves much shorter than the stem leaves, ovate-lanceolate, acuminate, 
tapering to a long semitwisted acumen, to 1.0 x 0.5 mm, slightly plieate; margins ± 
recurved above, serrate. throughout; costa extending to 2/3 the leaf length or 
longer, ending in a small dorsal tooth. Median laminal cells narrowly linear, 60-75 x 
3-4 µm, thin-walled; lower cells elongate-rectangular, with thicker walls. 

Distribution: Endemic to Japan (Honshu). 

4. Eurhynchium arbuscu/a Broth. (Fig. 436) 

In Engler & Prantl, Nat. Pfl. 1 (3): 1157, f. 816 (1909). 

Stokesiella arbuscula (Broth.) Robins., Bryologist 70: 39 (1967). - Kindbergia arbuscula (Broth .) 
Ochyra, Lindbergia 8: 54 (1982). - Eurhynchium arbuscu/a var. acuminatum Tak., J. Hattori Bot. Lab . 
. 16: 30, f . 39, 7-12 (1956), syn . nov. -S. arbuscula var. acuminata (Tak.) Tak . & lwats. in lwats. & Nog., 
J. Jap. Bot. 48: 217 (1973). -K. arbuscula var. acuminata (Tak.) Ochyra, Lindbergia 8: 54 (1982). 
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Figure 435. 

A. Eurhynchium eustegium (Besch.) Dix. a. Dry plant, x1. b. Stem leaves, x15. c. Branch 
leaves, x15. d. Cells at apex of branch leaf, x200. e. Median laminal cells of branch leaf, x385. 
f Inner perichaetial leaf, x15. g. Capsules, x10. h. Peristome teeth, x200. [Saito s.n. from 
Korea] 

B. E. squarrifofium Broth. ex lhs. i. Stem leaves, x34. j . Median laminal cells of stem leaf, 
x385. k. Branch leaves, x34. [Yasuda 455] 
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Plants large, stout, green to pale green, proliferous. Stems stout, arcuate, 
pinnately branched, flexuose when dry, arcuate when moist. Stem leaves distant, 
recurved, not altered when dry, reniform to semiorbicular, with a channeled short 
acumen, to 1.2 x 1.5 mm, plicate; margins serrulate, slightly recurved at base; costa 
weak, percurrent in acumen. Branch leaves broadly cordate-ovate, with a short 
acumen, to 1 x 1 mm; margins serrate; costa ending below the leaf apex with a 
single spinose tooth at apical dorsal surface. Median laminal cells sublinear, 
somewhat vermicular with obtuse ends, 25--35 x 4.0-4.5 µm; lower cells with thicker 
and subporose walls; alar cells numerous, more lax, 25--35 x 9-12 µm, forming ± 
defined alar regions. Inner perichaetial leaves lanceolate, narrowly acuminate, to 
2.5 mm long, ecostate. Setae 20-25 mm long, ea. 0.35 mm thick, scabrous, 
becoming blackish with age. Capsules horizontal, ovate-obovoid, 2.5--3.0 x 1.2-1.5 
mm, constricted at apophysis and below the mouth; stomata many, each stoma on 
a small often blackish mound. Operculum ea. 1 mm long, long rostrate. Exostome 
teeth linear-lanceolate, to 0.65 mm long; endostome as long as exostome, the basal 
membrane ea. 1 /2, the segments large, strongly perforate, the cilia 2-3, shorter 
than the segment, nodulose. Spores 12-15 µm, almost smooth. Calyptra 3.0-3.5 
mm long, gray. 

Exsiccati: Musci Japonici 1: 17 (1947); 13: 618 (1958); 17: 814 (1964); 21 : 1019 (1966). 

Distribution: Endemic to Japan (Honshu, Shikoku, Kyushu) . 

This species grows on damp rocks in valleys. 

5. Eurhynchium hians (Hedw.) Lac. (Fig. 437) 

Ann. Mus. Bot. Lugd. Bat. 2: 299 (1866) . 

Hypnum hians Hedw., Spee. Muse.: 272, t. 70, f . 11-14 (1801). 

Plants small, dark-green, not glossy, rigid. Stems stout, creeping, often 
denuded, sparingly branched; branches erect, to 10 mm long, simple, densely 
leaved, scarcely complanate. Stem leaves remote, broadly ovate, to 1.0 x o. 7 mm, 
shortly acute to acuminate, cordate at base; margins slightly recurved at base; 
costa extending to near the leaf apex, with or without a dorsal tooth at apex. 
Branch leaves ovate, to 1.0 x 0.6 mm, acuminate; margins serrate all around; costa 
reaching to near leaf apex, ending in a small dorsal tooth. Median laminal cells 
elongate-hexagonal to elongate-rhomboidal with acute ends, 30-40 x 4.~.0 µm, 
thin-walled; cells across the insertion elongate-rectangular, with thick walls; alar 
cells not differentiated. Inner perichaetial leaves lanceolate, with a subulate, ± 
recurved acumen, to 2 mm long, ecostate. Setae reddish brown, 12-16 mm long, 
ea. 0.25 mm thick, scabrous. Capsules inclined, 1.5--2.0 x 0.8--1.0 mm, reddish 
brown. Operculum 1.2-1.4 mm long, with a long beak. Exostome teeth linear
lanceolate, yellow, to 0.55 mm long. Spores 9-13 µm. Calyptra ea. 2 mm long. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu), Caucasus, Europe, N. 
America. 

This species grows on moist soil and rocks in valleys. 
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Figure 436. 

Eurhynchium arouscu/a Broth. a. Dry plant, x1. b. Portion of branch, x17. c. Stem leaf, x20. 
d. Cells at apex of stem leaf, x225. e. Branch leaves, x20. f Cells at apex of branch leaf, x250. 
g. Median laminal cells of branch leaf, x385. h. Inner perichaetial leaf, x10. i. Capsules, x7. j. 
Dry capsule , x7. [Yoshida s.n .] 
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Figure 437. 
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Eurhynchium hians (Hedw.) Lac. a. Plant, x7. b. Stem leaves, x34. c. Cells at apex of stem 
leaf, x250. d. Median laminal cells of stem leaf, x385. e. Cells at base of stem leaf, x250. f. 
Branch leaves, x34. g. Inner perichaetial leaf, x20. h,i. Capsules, x7. j . Peristome teeth , x135. 
(Noguchi 46593] 
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Figure 438. 

A. Eurhynchium savatieri Schimp. ex Besch. a,b. Plants, x1 (b, x7). c. Stem leaves, x34. d. 
Cells at apex of stem leaf, x250. e. Median laminal cells of stem leaf, x385. f. Cells at base of 
stem leaf, x250. g. Branch leaves, x34. h. Inner perichaetial leaf, x20. i. Capsule, x7. j. 
Perigonium, x20. k. Inner perigonial leaf, x34. (Noguchi 18698] 

B. E. laxirete Broth. /. Plant, x10. m. Branch leaves, x34. n. Cells at apex of branch leaf 
(dorsal view), x250. o. Median laminal cells of branch leaf, x385. p. Cells at base of branch 
leaf, x250. q. Inner perichaetial leaf, x20. (/, isosyntype of E. laxirete Broth.; m-p, Gono s.n.] 
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6. Eurhynchium savatieri Schimp. ex Besch. (Fig. 438, A) 

Ann. Sc. Nat. Bot. ser. 7, 17: 378 (1893). 

0xyrrhynchium savatieri (Besch .) Broth . in Engler & Prantl, Nat. Pfl. 1 (3): 1154 (1909) . - Hypnum 
polystictum Mitt., Trans. Linn. Soc. London Bot. ser. 2, 3: 183 (1891), horn. illeg. - Eurhynchium 
polystictum (Mitt.) Par., Ind. Bryol.: 446 (1896). - 0. polystictum (Mitt.) Broth. in Engler & Prantl, Nat. 
Pfl. 1 (3): 1154 (1909). - E. fauriei Card., Bull. Soc. Bot. Geneve ser. 2, 4: 386 (1912), syn. nov. - E. 
molliculum Broth. ex lhs., Class. Moss. Japan: 77 (1932), syn. nov. - 0. satsumense Sak., Bot. Mag. 
Tokyo 46: 745 (1932), syn. nov. - E. polystictum var. satsumense (Sak.) Tak., J. Hattori Bot. Lab. 16: 
26, f. 38, 19-23 (1956). - E. savatieri var. satsumense (Sak.) Tak., Nog. & lwats. in lwats. & Nog., J. 
Jap. Bot. 48: 216 (1973). - 0. arachnoideum Sak., Bot. Mag. Tokyo 51: 796 (1937), syn. nov. - E. 
polystictum var. arachnoideum (Sak.) Tak., J. Hattori Bot. Lab. 16: 27 (1956). - E. savatieri var. 
arachnoideum (Sak.) Tak., Nog . & lwats. in lwats. & Nog., J. Jap. Bot. 48: 216 (1973). 

Stems creeping, densely branched; branches ascending, simple, densely and 
± complanately leaved, ea. 2 mm wide with leaves. Stem leaves cordate-ovate, to 
1.5 x 0.6 mm, narrowly acute or acuminate; margins serrate in the upper half, 
serrulate below; costa ending far below the leaf apex with or without a dorsal tooth 
at apex. Branch leaves ovate to ovate-lanceolate; costa rather stout, ending with 
teeth at apex on dorsal surface. Median lamina! cells linear, 35-45 x 4.0-4.5 µm, 
vermicular, thin-walled, walls slightly thicker at cell ends; alar cells elongate
rectangular, the walls ± thicker. Inner perichaetial leaves lanceolate, ea. 0.7 mm 
long; costa weak; paraphyses numerous. Setae stout, 12-15 mm long, ea. 0.25 mm 
thick, scabrous, reddish brown. Capsules inclined to horizontal, oblong, 2.0-2.5 x 
1.0-1 .2 mm. Operculum long-rostrate, 1.2- 1.5 mm long. Exostome teeth ea. 0. 7 
mm long; endostome as long as exostome, the basal membrane extending to 1 /2 
the length of exostome, the segments large, keeled, perforate, the cilia 2-3, filiform, 
as long as the segment. Spores 10-15 µm, almost smooth. Calyptra cucullate, 
2.0-2.2 mm long. 

Exsiccati: Musci Japonici 4: 186 (1950), as 0xyrrhynchium polystictum; 9: 417 (1955), as 
Eurhynchium polystictum; 12: 580 (1957), as E. polystictum; 14: 688 (1959) , as E. polystictum; 16: 772 
(1960) , as E. polystictum; 33: 1619 (1982) . 

Distribution: Endemic to Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu) . 

This species grows on moist soil, on rocks, or on decayed logs. 

7. Eurhynchium laxirete Broth. (Fig. 438, B) 

In Card., Bull. Soc. Bot. Geneve ser. 2, 4: 380 (1912) . 

0xyrrhynchium laxirete (Broth.) Broth . in Engler & Prantl, Nat. Pfl. ed . 2, 11: 377 (1925). 

Stems creeping, branches complanately leaved, to 1.8 mm wide with leaves. 
Stem leaves small, distant, broadly ovate, acute, slightly decurrent; margins serrate; 
costa stout, extending to near leaf apex and ending in a small dorsal tooth. Branch 
leaves widely and complanately spreading, ovate, acute; margins serrate; costa 
extending to near leaf apex, somewhat flexuose, ending in a small dorsal tooth. 
Median lamina! cells oblong-rhomboidal or elongate-hexagonal, variable in size, 
usually 30-40 x 5-7 µm, towards leaf base broader; alar regions scarcely 
differentiated but the cells elongate-rectangular. Perichaetial leaves ecostate, 
recurved . Setae ea. 15 mm long, ea. 0.17 mm thick, scabrous. 
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Distribution: Japan (Honshu, Shikoku, Ryukyu), Korea. 

Although this species is described here separately from E. savatieri, it is only 
doubtfully distinct. 

8. Eurhynchium kirishimense Tak. (Fig. 439, A) 

J. Hattori Bot. Lab. 16: 34, f. 41, 1-10 (1956). 

Plants minute, in dense mats. Stems prostrate; branches few, attenuate. 
Leaves of stoloniform stems remote, small, lanceolate, ecostate. Branch leaves ± 
imbricate, not complanate, ovate-oblong, narrowly acuminate, semitortuous at 
apex, concave, median leaves larger, to 1.0 x 0.3 mm; margins serrulate above; 
costa stout, extending to 3/4-2/3 the leaf length, ending in a single high papilla on 
dorsal surface. Median lamina! cells sublinear, 30--40 x 4.0--4.5 µm, rather thin
walled, prorate; upper cells distinctly prorate; lower cells short; alar cells small, 
rectangular or subquadrate, few. Inner perichaetial leaves to 2.5 mm long. Setae 
10-15 mm long, scabrous. Capsules horizontal, oblong-ovoid, ea. 1.2 x 0.7-0.9 
mm, brown. Peristome normal; exostome teeth ea. 0.45 mm long. 

Distribution: Endemic to Japan (Kyushu). 

9. Eurhynchium yezoanum Okam. (Fig. 439, B) 

J . Coll. Sc. Imp. Univ. Tokyo 38(4) : 91, f. 40 (1916). 

Plants small. Stems creeping; branches short, simple, erect. Stem leaves 
sparse, slightly contracted when dry, cordate-ovate, abruptly narrowed to an 
elongate acumen, to 0.9 x 0.5 mm, slightly plicate; margins serrulate; costa weak, 
extending to 2/3-<J/4 the leaf length. Branch leaves dense, broadly lanceolate, to 
0.45 x 0.25 mm, obtuse; marginal teeth large; costa extending to near the leaf apex, 
with 1 to 3 teeth at apex on dorsal surface. Median lamina! cells linear to sublinear, 
prorate, 40--50 x 3--4 µm, vermicular, thin-walled; alar cells indistinctly defined, 
rectangular to elongate-rectangular, 12-16 x 4.0--4.5 µm . Inner perichaetial leaves 
ea. 1.5 mm long, ecostate. Setae 5-7 mm long, smooth. Capsules inclined, 
obovoid, slightly asymmetric, 0.8--1.0 x 0.6-0. 7 mm, brown. Operculum with a long 
oblique beak, 0.7-0.9 mm long. Exostome teeth linear-lanceolate, to 0.45 mm long; 
basal membrane of endostome extending to 1 /2 the exostome teeth, the segments 
narrow, perforate, cilia scarcely developed. Spores 13--16 µm, smooth. 

Distribution: Endemic to Japan (Hokkaido). 

EXCLUDED SPECIES 

1. Eurhynchium prae/ongum (Hedw.) B. S. G., Bryol. Eur. 5: 224, t. 524 (1854) . 

2. Eurhynchium pulchellum (Hedw.) Jenn., Man . Moss. West Pennsylv.: 350 (1913). 

Takaki (1956) reported the above taxa from Japan, but I could not find them. 
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A. Eurhynchium kirishimense Tak. a. Plant, x15. b. Stoloniform stem leaves, x48. c. Branch 
leaves, x48. d. Cells at apex of branch leaf, x250. e. Median laminal cells of branch leaf, x385. 
f. Cells at base of branch leaf, x250. (Holotype of E. kirishimense Tak.] 

B. E. yezoanum Okam. g. Plant, x15. h. Stem leaves, x48. i. Cells at apex of stem leaf, 
x250. j. Median laminal cells of stem leaf, x385. k. Cells at base of stem leaf, x250. I. Branch 
leaves, x48. m. Inner perichaetial leaf, x34. n. Peristome teeth, x135. (Holotype of E. yezoanum 
Okam.] 



BRACHYTIIECIACFAE 1001 

10. Rhynchastegium B. S. G. 

Stems elongate, creeping or prostrate, in cross-section central strand weakly 
developed; branches usually simple, densely and somewhat complanately leaved. 
Stem leaves ovate- to oblong-lanceolate, occasionally suborbicular, gradually or 
abruptly tapering to an acute or acuminate point, occasionally obtuse; margins 
usually serrate or serrulate throughout; costa slender, extending beyond mid-leaf, 
usually lacking a dorsal tooth above. Branch leaves similar to the stem leaves. 
Median laminal cells linear, rarely rhomboidal, thin-walled, the cells at extreme base 
of leaves larger than the median, with somewhat thicker walls; alar regions not 
differentiated. Autoicous. Inner perichaetial leaves lanceolate, with a short, 
indistinct costa. Setae elongate, smooth. Capsules inclined or horizontal, oblong, 
with an apophysis, strongly constricted below the rim when dry or empty. 
Operculum usually with a long beak. Annulus present. Peristome teeth hypnoid; 
exostome teeth linear-lanceolate, striolate in the lower half, yellowish and papillose 
above, the lamellae high; endostome as long as exostome, the basal membrane 
extending to 1 /2 the length of exostome teeth, the segments perforate, the cilia 
usually 2, occasionally short, nodulose. Calyptra cucullate, smooth. Perigonia on 
stem; inner perigonial leaves broadly ovate. 

KEY TO THE SPECIES 

1. Branch leaves obtuse to broadly acute .... ...... ..... ..... .......... .............. ........ ............. 2 
1. Branch leaves acute to acuminate ........... .. ...................... .. ................................ ... 4 

2. Branch leaves ovate-lanceolate, broadest near the base .. ............ 1. R. murale 
2. Branch leaves broadly ovate to orbicular, broadest near the middle ....... ....... 3 

3. Median laminal cells sublinear to linear-rhomboidal, longer than 50 µm ... ........... . 
..... ...... .. ......... .... ...... .. .... .... .... .. ..................................... .. ................ . 7. R. riparioides 

3. Median laminal cells elongate-hexagonal or oblong, shorter than 40 µm ............ . 
.. . ......... .. ... ..... ... ... .. ... ..... .. . .. ...... .. ...... ... .. .... .. .. .. .. .. ................... .... ... .. .... . 8. R. muelleri 
4. Branch leaves oblong-lanceolate or ovate-lanceolate ................... .. .... .. .......... 5 
4. Branch leaves broadly ovate to suborbicular ... ....... .. ...... .... ............................. 6 

5. Branch leaves acute; median laminal cells shorter than 11 O µm 3. R. inclinatum 
5. Branch leaves long-acuminate; median laminal cells longer than 120 µm .......... .. 

. . . .. .... . .............. ......... ... . . . .. ... ... ...... ........ ... .. ... ............ ..... .. .... . .... .. ... 2. R. pallidifolium 
6. Median laminal cells elongate-hexagonal to rhomboidal, usually 4-6: 1 ...... ... . 

... ... ............ ... ..... .. ... ... ... .. ....... ......... ...... .. ... .... .... ............... ...... . 6. R. rotundifolium 
6. Median laminal cells linear, usually 10-20 : 1 .. .. .. .............................. .. ........ ... .. 7 

7. Median laminal cells shorter than 100 µm (14-20: 1). Inner perichaetial leaves 
shortly acuminate ........................ ............... ..... ........... .. ................ 4. R. contractum 

7. Median laminal cells longer than 100 µm (10-15: 1). Inner perichaetial leaves 
long-attenuate ..... ... .. .. .. .................................... ... .. .. ..... .. ..... .......... 5. R. ovalifolium 

1. Rhynchostegium murale (Hedw.) B. S. G. (Fig. 440, A) 

Bryol. Eur. 5: 207, t. 514 (1852). 

Hypnum mura/e Hedw., Spee. Muse.: 240 (1801) . 
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Plants small. Stems creeping, sparsely branched; branches ascending, 
elongate-clavate. Stem leaves ± imbricate when dry, not complanate, ovate
lanceolate, broadly acute, to 1.5 x o. 7 mm, concave; margins slightly recurved 
below, crenulate or entire; costa stout, extending to 4/5--:3/4 the leaf length. 
Median lamina! cells linear, 25--:35 x 4.0-4.5 µm, the walls ± thick; lower cells 
shorter and broader; alar cells subquadrate or rectangular, 12-20 µm, ± thick
walled. Branch leaves similar to the stem leaves in outline; lower leaves small, the 
upper leaves much larger, scarcely complanate. Inner perichaetial leaves long 
sheathing, subulate at apex, to 0.25 mm long. Setae 12-15 mm long, reddish 
brown, smooth. Capsules Inclined, oblong, with a large apophysis, 1.8--2.0 x 
1.0-1.2 mm, brown. Exostome teeth ea. 0.5 mm long. 

Distribution: Japan (Honshu), Caucasus, Algeria, Syria, Europe. 

This species grows on moist calcareous rocks in shady sites. 

2. Rhynchostegium pallidifolium (Mitt.) Jaeg. (Fig. 441) 

Ber. S. Gall. Naturw. Ges. 1867-77: 369 (1878). 

Hypnum pallidifolium Mitt., J. Linn . Soc. Bot. 8: 153 (1864). - Rhynchostegium japonense Sak., 
Bot. Mag. Tokyo 48: 392 (1934), syn. nov. -R. pallidifolium var . japonense (Sak.) Tak., J. Hattori Bot. 
Lab. 16: 50 (1956). - R. palustre Sak., Bot. Mag. Tokyo 48: 393 (1934), syn. nov. - Stereophyllum 
nipponense Sak., Bot. Mag. Tokyo 48: 396 (1934) . - Eurhynchium nipponense (Sak.) lwats. & Nog., J. 
Jap. Bot. 48: 216 (1973) . -R. su/furcrthennale Sak., Bot. Mag. Tokyo 53: 290, f . 5 (1939), syn. nov. -
Rhynchostegiella su/furcrthennale (Sak.) Sak., Bot. Mag. Tokyo 67: 148 (1954). 

Stems creeping, often stoloniform, sparsely leaved, densely or sparingly 
branched; branches spreading, sparsely leaved, to 1 o mm long, simple or with few 
branchlets, somewhat complanately leaved, attenuate. Stem leaves somewhat 
complanate, ovate-lanceolate, rather abruptly narrowed to a long-acuminate point, 
to 1.50 x 0.45 mm; margins remotely serrulate above; costa extending to 2/3 the 
leaf length. Branch leaves strongly complanate, oblong-lanceolate, narrowed to 
often semitortuous acumen, to 1. 7 x 0.5 mm; margins remotely serrulate above; 
costa extending to 2/3 the leaf length. Median laminal cells of branch leaves linear, 
120-150 x 7-10 µm; cells across the insertion lax, oblong, 30-40 x 9-13 µm. Inner 
perichaetial leaves lanceolate, membranaceous, to 2 mm long, rugulose. Setae 
15-20 mm long, ea. 0.2 mm thick, flexuose, reddish brown. Capsules inclined, 
oblong, 1.5-1.8 x 0.7--0.8 mm, brown. Operculum ea. 0.7 mm long. Exostome 
teeth to 0.45 mm long; cilia of endostome as long as the segments. Spores 10-13 
µm, almost smooth. 

Exsiccati: Musci Japonici 20: 997 (1964) ; 30: 1491 (1978). 

Distribution: Endemic to Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu, Bonin Isis.). 

This species is common in Japan. The plants grow on damp rocks or on soil in 
forests. 

This species is characteristic in its oblong-lanceolate branch leaves with a long
acuminate apex and with oblong laminal cells. 
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Figure 440. 

A. Rhynchostegium mura/e (Hedw.) B. S. G. a. Plant, x10. b. Stem leaves, x34. c. Cells at 
apex of stem leaf, x250. d. Median laminal cells of stem leaf, x385. e. Cells at base of stem 
leaf, x250. f. Branch leaves, x34. [Takaki 6675] 

B. R. rotundifolium (Brid.) B. S. G. g,h. Dry plants, x1 (h, x7) . i. Stem leaves, x20. j. Cells at 
apex of stem leaf, x250. k. Median lamina! cells of stem leaf, x250. /. Branch leaf, x20. m. 
Inner perichaetial leaf, x20. n,o. Capsules, x10. [lkegami 19443] 
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Figure 441. 

Rhynchostegium pallidifolium (Mitt.) Jaeg. a. Plant, x1. b. Cross-section of stem, x250. c. 
Stoloniform stem leaf, x34. d. Stem leaves, x34. e. Cells at apex of stem leaf, x250. f Branch 
leaves, x34. g. Cells at apex of branch leaf, x250. h. Median lamina! cells of branch leaf, x250. 
i. Cells at base of branch leaf, x250. j. Inner perichaetial leaf, x20. k. Capsules, x10. /. Dry 
capsule, x10. m. Peristome teeth, x135. [Noguchi 3653] 
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Figure 442. 

Rhynchostegium inclinatum (Mitt.) Jaeg. a. Dry plant, x1. b. Plant, x7. c. Stem leaves, x34. 
d. Cells at apex of stem leaf, x250. e. Median laminal cells of stem leaf, x250. f Cells at base of 
stem leaf, x250. g. Branch leaf, x34. h. Inner perichaetial leaf, x20. i. Peristome teeth, x135. 
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3. Rhynchostegium inclinatum (Mitt.) Jaeg. (Fig. 442) 

Ber. S. Gall. Naturw. Ges. 1876--77: 366 (1878). 

Hypnum inclinatum Mitt., J. Linn. Soc. Bot. 8: 152 (1864). - Rhynchostegium plumosum Ther., 
Bull. Iv;, Geogr. Bot. 17: 3 (1908), syn. nov. - R. ishibae Broth., Oefv. Finsk. Vet. AA. Foerh. 62A(9): 54 
(1921), syn. nov. - R. laxirete Broth. in Dix., Rev. Bryol. n. ser. 4: 167 (1932), syn. nov. - R. 
shikokuense Tak., J. Hattori Bot. Lab. 16: 42, f. 43, 1-12 (1956), syn. nov. 

Plants dark-green. Stem leaves somewhat complanate, ovate to ovate-oblong, 
gradually tapering to an acute point, to 1.80 x 0. 75 mm; margins serrate 
throughout; costa extending to 2/3 or 3/4 the leaf length. Branch leaves 
complanate, ovate-lanceolate, acute, occasionally contorted, smaller than the stem 
leaves; margins serrate throughout; costa extending to 3/4 the leaf length. Median 
laminal cells linear, 85-11 0 x 4.~.0 µm; cells (in 1 or 2 rows) across the insertion 
lax, oblong or hexagonal. Inner perichaetial leaves lanceolate, ea. 1.5 mm long. 
Setae 13-20 mm long, ea. 0.2 mm thick. Capsules inclined, oblong, 1.5-2.0 x 
0.6--0.7 mm, brown. Operculum 1.0-1.2 mm long, the beak± curved. Exostome 
teeth to 0.5 mm long; cilia of endostome 1-2, long. Spores 9--12 µm, almost 
smooth. 

Distribution: Endemic to Japan (Honshu, Shikoku, Kyushu, Ryukyu). 

This species grows on tree trunks and rocks. 

4. Rhynchostegium contractum Card. (Fig. 443, A) 

Bull. Soc. Bot. Geneve ser. 2, 4: 381 (1912). 

R. rubro-carinatum Sak., Bot. Mag. Tokyo 47: 340 (1933). 

Plants pale to yellowish-green. Stem leaves turgid, broadly ovate, rather 
abruptly narrowed to a short, sometimes semitortuous point, to 2.5 x 1.2 mm; 
margins serrulate in the upper half; costa extending to 2/3 the leaf length. Branch 
leaves similar to the stem leaves in shape but often semitortuous at tip; margins 
strongly serrate; costa often with a small dorsal tooth at tip. Median laminal cells 
linear, 85-100 x 4.~.0 µm; cells (in 2-3 rows) across the insertion lax, oblong or 
hexagonal, 20-40 x 12-20 µm. Inner perichaetial leaves oblong-lanceolate, shortly 
acuminate, ea. 1.5 mm long. Setae 15-25 mm long, ea. 0.17 mm thick, reddish 
brown. Capsules oblong, ± curved, 1.3-1.5 x 0.S-1 .0 mm. Exostome teeth to 0.6 
mm long; cilia of endostome ea. 2, long. 

Distribution: Japan (Honshu, Shikoku, Kyushu), Korea. 

This species grows on moist soil or on stumps of trees and others. 

5. Rhynchostegium ovalifolium Okam. (Fig. 443, B) 

J. Coll. Sc. Imp. Univ. Tokyo 38(4): 94, f. 41 (1916). 

Plants robust, pale green. Stems prostrate or creeping, irregularly branched; 
branches turgid, densely leaved, to 20 mm long, ea. 5 mm wide with leaves, obtuse, 
with few branchlets. Stem leaves turgid, dense, broadly ovate, with an acute, 
occasionally semitortuous point at tip, to 2.5 x 1. 7 mm; margins serrate above, 
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A. Rhynchostegium contractum Card. a. Dry plant, x1. b. Stem leaves, x34. c. Cells at apex 

of stem leaf, x250. d. Median lamina! cells of stem leaf, x250. e. Branch leaf, x34. f. Inner 

perichaetial leaf, x20. g. Capsules, x10. h. Peristome teeth, x135. i. Perigonium, x20. [a--e, 

isotype of R. contractum Card. from Korea; f--i, Noguchi 20315] 

B. R. ovalifolium Okam. j . Dry plant, x1 . k. Stem leaves, x20. /. Cells at apex of stem leaf, 

x250. m. Median lamina! cells of stem leaf, x250. n. Branch leaf, x20. o. Inner perichaetial leaf, 

x20. p. Capsule, x10. [Noguchi 8189] 
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serrulate and slightly recurved below; costa extending to 2/3 the leaf length. 
Branch leaves smaller than the stem leaves. Median lamina! cells linear, 100-120 x 
8-10 µ.m, with plasmolized cytoplasm; cells (in 1-2 rows) across the insertion lax, 
oblong to elongate-rectangular, 40--80 x 15-25 µ.m, thick-walled. Inner perichaetial 
leaves, lanceolate, long-attenuate, to 2 mm long. Setae slender, to 25 mm long, ea. 
0.2 mm thick, flexuose, reddish brown. Capsules oblong, 1.3-1 .5 x 0.6-0. 7 mm. 
Exostome teeth to 0.6 mm long; cilia of endostome 2, as long as the segments. 

Distribution: Endemic to Japan (Honshu, Kyushu). 

This species is closely related to R. contractum. Detailed study may show them 
to be conspecific. 

6. Rhynchostegium rotundifolium (Brid.) B. S. G. (Fig. 440, B) 

Bryol. Eur. 5: 205, t. 513 {1852). 

Hypnum rotundifolium Brid ., Muse. Ree. 2(2) : 129 (1801) . 

Plants dark-green. Stems elongate, creeping, with a few branches; branches to 
20 mm long, usually simple, flexuose when dry. Stem leaves strongly contorted 
when dry, broadly ovate to suborbicular, shortly acuminate, to 2.0 x 1.5 mm; 
margins indistinctly serrulate above, entire below; costa extending to mid-leaf or 
longer. Branch leaves similar to the stem leaves in outline. Median lamina! cells 
elongate-hexagonal to rhomboidal, 55-70 x 12-15 µ.m, often with plasmolized 
cytoplasm, thin-walled; lower cells gradually more lax, elongate-rectangular; cells 
across the insertion broader but shorter, scarcely delimited. Inner perichaetial 
leaves to 1.5 mm long. Setae 7-10 mm long. Exostome teeth to 0.6 mm long; cilia 
of endostome 2, as long as the segments. Spores 7-13 µ.m, finely papillose. 
Calyptra ea. 1 . 7 mm long. 

Distribution: Japan (Hokkaido, Honshu), Caucasus, Europe. 

7. Rhynchostegium riparioides (Hedw.) Card. (Fig. 445, A) 

In Tourret, Bull. Soc. Bot. France 60: 231 {1913). 

Hypnum riparioides Hedw., Spee. Muse.: 242 (1801) . - Eurhynchium riparioides (Hedw.) Richs., 
Ann . Bryol. 9: 135 (1936). - Rhynchostegium tenuinerve Card., Bull. Soc. Bot. Geneva ser. 2, 4: 381 
(1921), syn. nov. -Platyhypnidium tenuinerve (Card.) Broth. in Engler & Prantl, Nat. Pfl. ed. 2, 11 : 347 
(1925) . - E. tenuinerve (Card .) lwats. & Nog., J. Jap. Bot. 48: 216 (1973). - P. rusciforme Reisch. , 
Musci Fl . Buitenzorg 4: 1537 (1923) , nom. illeg. incl. spec. prior. - Hygrohypnum kiusianum Sak., Bot. 
Mag . Tokyo 46: 379 (1932). - Oxyrrhynchium sasaokae var. kiusianum (Sak.) Sak. , Bot. Mag. Tokyo 
49: 141 (1935) . - E. muelleri var. kiusianum (Sak.) lwats. & Nog., J. Jap. Bot. 48: 215 (1973). - P. 
delicatulum Sak., Bot. Mag. Tokyo 46: 380 (1932) . - E. delicatulum (Sak.) lwats. & Nog., J. Jap. Bot. 
48: 215 (1973). 

Plants dark-green. Stems creeping, sparsely leaved, but frequently denudate, 
densely branched; branches erect or ascending, 10-20 mm long, simple or with a 
few branchlets, densely leaved, occasionally terete when dry. Branch leaves 
broadly ovate to suborbicular, broadly acute, obtuse or rounded-obtuse, rounded 
at base, to 2.0 x 1. 7 mm; margins serrulate throughout, plane above, slightly 
revolute at base; costa extending beyond mid-leaf. Median lamina! cells sublinear 
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Figure 444. 

Rhynchostegium muelleri Jaeg. a. Plant, x10. b. Stem leaves, x20. c. Cells at apex of stem 
leaf, x333. d. Cells at apex of costa of stem leaf (dorsal view), x385. e. Inner perichaetial leaf, 
x20. f. Peristome teeth, x180. [Kumamoto Univ. Herb. K13698] 
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to linear-rhomboidal, ± vermicular, 55-70 x 6-7 µm, uniformly thin-walled; upper 
cells shorter; alar cells long-rectangular to irregularly quadrate. Autoicous. Inner 
perichaetial leaves lanceolate; costa indistinct. Setae to 1 O mm long, smooth, 
reddish-brown. Capsules inclined, oblong, to 1.5 x 0.8 mm, blackish-green. 
Operculum conic, with a short and curved beak, ea. 0.8 mm long. Exostome teeth 
to 0.35 mm long; endostome as long as exostome, the segments broadly perforate, 
cilia short. Calyptra cucullate, ea. 2.5 mm long. Spores 18-22 µm. 

Exsiccati: Musci Japonici 5: 238 (1951), as Platyhypnidium rusciforme; 7: 339 (1953), as P. 
rusciforme; 27: 1316 (1976), as Eurhynchium mU6lleri. 

Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu). Widely distributed in N. 
Hemisphere. 

This aquatic species shows vast variation in the form of the gametophyte. I 
consider it better to place it in the genus Rhynchostegium than in Eurhynchium, 
because the branch leaves are similar to the stem leaves and the costa of branch 
leaves is slender and lacks teeth. 

8. Rhynchostegium muelleri Jeag. (Fig. 444) 

Ber. S. Gall. Naturw. Ges. 1876-77: 378 (1878). 

Eurhynchium muelleri (Jaeg.) Bartr., Bishop Mus. Bull. 101: 214, f. 159 (1933) . - Platyhypnidium 
mue/leri (Jaeg.) Fleisch., Musci Fl. Buitenzorg 4: 1537, f. 242 (1923). 

Plants blackish- to dark-green, the younger parts yellowish. Stems prostrate, 
often dendroid; branches elongate, arcuate, simple or with few branches. Branch 
leaves almost orbicular, rounded-obtuse, to 1.8 x 1.5 mm, not decurrent; margins 
serrate in the upper half, serrulate below; costa slender, extending to mid-leaf or 
longer, occasionally shorter and forked above, usually without a dorsal tooth at 
apex. Median laminal cells of branch leaves elongate-hexagonal or oblong, 30-35 x 
6-9 µm, ± vermicular, thin-walled, with a slight thickening on upper end; cells at the 
basal corners and the insertion elongate-rectangular to sublinear, thick-walled, not 
forming distinct alar regions. Perichaetia on branches; inner perichaetial leaves 
ovate-lanceolate, to 1.5 mm long, ecostate. Setae slender, 15-20 mm long, 
smooth, reddish brown. Capsules inclined to horizontal, 1.2-1.5 x 0.8-0.9 mm. 
Annulus present. Operculum 1.0-1.2 mm long. Exostome teeth linear-lanceolate, 
to 0.6 mm long; endostome as long as exostome, the basal membrane extending 
over 1 /2 the exostome length, the segments large, cilia absent. Spores 13-20 µm, 
almost smooth. Calyptra 2.0-2.3 mm long. 

Exsiccati: Musci Japonici 1: 27 (1947), as Platyhypnidium rusciforme; 16: 771 (1960), as 
Eurhynchium muelleri. 

Distribution: Japan (Honshu, Shikoku, Kyushu), Java, Sumatra, Hawaii. 

11. Rhynchostegiella (B. S. G.) Limpr. 

Rhynchostegiella sakuraii Tak. (Fig. 445, B) 

J. Hattori Bot. Lab. 16: 55, f. 47, 16-24 (1956). 
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Figure 445. 

A. Rhynchostegium riparioides (Hedw.) Card. a. Dry plant, x1. b. Cross-section of stem, 
x225. c. Stem leaves, x14. d. Cells at apex of stem leaf, x225. e. Median laminal cells of stem 
leaf, x225. f Cells at base of stem leaf, x225. g. Branch leaves, x14. h. Inner perichaetial leaf, 
x17. i. Capsule, x8. j. Peristome teeth, x180. k. Perigonium, x25. (Noguchi 3213] 

B. Rhynchostegiella sakuraii Tak. /. Stem leaves, x34. m. Median laminal cells of stem leaf, 
x250. n. Cells at base of stem leaf, x250. o. Branch leaves, x34. p. Capsule, x10. (Holotype of 
R. sakuraii Tak.] 
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Plants small. Stems creeping, sparsely branched; branches short. Stem leaves 
narrowly lanceolate, gradually attenuate to a subulate acumen, to 1.2 x 0.3 mm; 
margins entire; costa slender, extending to mid-leaf. Median laminal cells pellucid, 
linear, slightly vermicular, 50-60 x 4.0A.5 µ.m, thin-walled; lower cells shorter and 
broader, thin-walled; alar cells few, subquadrate or rectangular, thin-walled. Branch 
leaves similar to the stem leaves in outline but smaller, to o. 7 x 0.2 mm. 

Distribution: Endemic to Japan (Honshu). 

This species grows on humus in shady sites in subalpine regions. 
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rishiriense 904 
samzentosum 920 
serpens 892 

subsp. juratzkanum 892 
var. juratzkanum 892 (893) 
var. serpens 892 (893) 

spurio-subtile 810 
squarrosulum 904 
stramineum 918 
uematsui 974 
varium 897 (898) 

Amblystegium (Continued) 
vernicosum 931 

Anacamptodon 780 
Key to the Species 782 
amblystegioides 782 
fortunei 782 (783) 

var. urceolatus 782 
japonicus 782 

var. urceolatus 782 
latidens 782 (785) 
sublatidens 782 

Anoectangium 
ferrugineum 836 

Anomodon 833 
Key to the Species 833 
abbreviatus 836 (837) 
aculeatus 831 
acutifolius 840 (837) 
apiculatus 836 
amzatus 838 
decurrens 834 
ferrugineus 836 
giraldii 838 (841) 
integerrimus 834 
longifolius 838 (839) 
longinervis 831 
microphyllus 828 
minor 834 

subsp. integerrimus 834 (835) 
01•icarp11s 882 
planatus 834 
ramulosus 836 
rugelii 836 (839) 
stenoglossus 830 
subpilifer 850 
toccoae 842 
uematsui 838 
viticulosus 834 (835) 

Boulaya 860 
latifolia 860 
mittenii 860 (859) 

var. attenuata 860 
BRACHYTHECIACEAE 934 

Key to the Genera 934 
Brachythecium 946 

Key to the Species 946 
acroporioides 974 
angustirete 991 
a11rescens 992 
auriculatum 948 (949) 
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Brachythecium (Continued) 
brachydictyon 818 
brotheri 968 (970) 
buchananii 958 (953) 

var. japonicum 958 
calliergonoides 964 
campestre 951 (952) 
camptothecioides 950 (949) 
cirrosum 944 
cochlearifolium 977 
collinum 972 

var. sapporense 972 
coreanum 964 (963) 
decurrentifolium 960 
eustegium 992 
jlagellare 974 
flexicaule 968 
glaciale 979 
glareosum 958 (959) 
hastile 954 (955) 
helminthocladum 951 (952) 
kiusianum 956 
kuroishicum 960 

var. kuroishicum 960 (959) 
var. littorale 960 

kuroishucum 951 
var. helminthocladum 951 

laticuspis 964 
laxitextum 951 
longinerve 980 
minutum 973 
miyabei 979 
momoseanum 960 
moriense 960 (961) 

var. effusum 980 
var. longirameum 979 

nitidulum 962 (963) 
noesicum 980 
noguchii 972 (971) 
otaruense 954 (955) 
pallescens 979 

var. strictum 979 
pendulum 962 (965) 
piliferum 944, 964 
piligerum 960 (961) 
pinnatum 950 (949) 
plumosum 974 (976) 
populeum 977 (978) 

var. seta-sublaeve 974 
procumbens 979 
pseudo-plumosum 974 
pseudo-uematsui 974 (975) 
pulchellum 973 (975) 
pygmaeum 974 
quelpaertense 977 
reflexum 968 (969) 
rhynchostegielloides 973 

var. macrocarpum 973 
rishiriense 977 
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Brachythecium (Continued) 
rivulare 964 (965) 
rotaeanum 954 (953) 
rutabulum 966 (967) 
sakuraii 973 (971) 
salebrosiforme 974 
salebrosum 956 (957) 
sapporense 972 (971) 
satsumense 979 
scaberrimum 968 
starkei 979 

var. nipponense 968 
subauriculatum 948 
takakii 964 
truncatum 974 
tsunodae 951 
uematsui 973 (975) 
uncinifolium 966 (969) 
velutinum 972 (967) 
wichurae 956 (957) 

var. robuslllm 956 
Bryhnia 979 

Key to the Species 980 
alaris 980 
brachycladula 982 (983) 
delicatula 982 
deltophylla 986 
higoensis 980 
hultenii 982 

var. cymbifolia 984 (985) 
var. hultenii 984 (985) 

kawaguchii 964 
montana 980 
nakanoi 980 
noesica 980 
novae-angliae 980 (981) 
rigidula 986 
sublaevifolia 980 

var. acuminata 980 
var. mollis 980 
var. rigescens 980 
var. robusta 980 

tenerrima 986 (985) 
tokubuchii 984 (987) 
trichomitria 984 (987) 
turgescens 980 
uncinifolium 966 

Bryonoguchia 884 
molkenboeri 884 (885) 

Callicostella 754 
papillata 754 (755) 

Calliergon 916 
Key to the Species 916 
cordifolium 918 (919) 
cuspidatum 922 
kawaguchii 964 
sarmentosum 920 (921) 
stramineum 918 (921) 
wickesii 922 



Calliergonella 922 
cuspidata 922 (924) 

Calyptrochaeta 748 
Key to the Species 750 
japonica 750 (751) 
parviretis 752 (751) 

Camptothecium 
auriculatum 948 
subauriculatum 948 

Campyliadelphus 899 
Key to the Species 899 
chrysophyllus 899 (901) 
elodes 902 (903) 
polygamus 900 (901) 
stellatus 900 (903) 

Campylium 902 
Key to the Species 904 
chtysophyllum 899 
elodes 902 
halleri 907 (901) 
hispidulum 906 (905) 
okamurae 897 
polygamum 900 
pseudochrysophyllum 907 
pulchrum 906 
radica/e 897 
rishiriense 904 
sommerfeltii 906 (905) 
squarrosulum 904 (905) 
stellatum 900 

Campylophyllum 
halleri 907 

Chamberlainia 
campestris 951 
rotaeana 954 
salebrosa 956 
ve/utina 972 

Chtysohypnum 
polygamum 900 
pseudochtysophyllum 907 
stellatum 900 

Cirriphyllum 944 
Key to the Species 944 
cirrosum 944 (945) 
piliferum 944 (945) 
semiteretifolium 894 

Claopodium 843 
Key to the Species 843 
aciculum 844 (845) 

var. brevifolium 844 
asperrimum 846 
assurgens 846 (847) 

var. brevifolium 844 
crispifolium 846 (849) 
fulvellum 852 
gracillimum 848 (849) 
microphyllum 844 

var. septentrionale 844 
nervosum 844 
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Claopodium (Continued) 
papillicaule 850 
pellucinerve 850 (851) 
prionophyllum 844 (845) 

var. septentrionale 844 
pugionifolium 850 
subaciculum 844 
subpilifernm 850 
viridulum 844 

Cratoneurella 
uncinif olia 966 

Cratoneuron 887 
Key to the Species 887 
commutatum 888 (890) 
decipiens 891 
filicinum 887 

var. fallax 891 
var. filicinum 888 (889) 
var. tenerrimum 888 (889) 

tenerrimum 888 
Cyathophorella 770 

Key to the Species 770 
aoyagii 768 
densifolia 774 
doii 760 
grandistipulacea 774 
hookeriana 774 (773) 
japonica 771 
kyushuensis 771 

var. grandistipulacea 774 
var. kyushuensis 774 (769) 

tonkinensis 771 (772) 
Cyathophorum 

hookerianum 774 
japonicum 771 
tonkinense 771 

Dendrocyathophorum 768 
paradoxum 768 (769) 

Diaphanodon 
gracillimus 848 

Distichophyllum 743 
Key to the Species 743 
acutifolium 744 
carinatum 746 (747) 
collenchymatosum 744 (747) 
gonoi 744 
gracilicaule 744 
japonicus 746 

var. minus 746 
maibarae 744 (745) 
obtusifolium 746 (749) 
osterwaldii 748 (749) 
sikokuense 744 
tutigae 744 
undulatum 746 

Drepanocladus 925 
Key to the Species 925 
aduncus 926 (927) 

var. pseudofluitans 926 
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Drepanocladus (Continued) 
aomoriensis 932 
exannulatus 926 (928) 

var. purpurascens 930 
fluitans 930 (929) 

var. kutcharokensis 930 
japonicus 932 
revolvens 931 (927) 
schulzei 930 
trichophyllus 930 
uncinatus 931 (933) 
vernicosus 930 (927) 

Duthiella 940 
Key to the Species 940 
flaccida 940 (941) 

var. gigantea 940 
japonica 940 

var. pallida 940 
lacustris 940 
myuriiformis 942 
pellucens 940 
robusta 942 
speciosissima 942 (943) 
wallichii 942 (943) . 

Ectropodon 
urceolatus 782 

£/odium 
paludosum 880 

Eriopus 
japonicus 750 
mollis 750 
parviretis 752 

var. minor 752 
Eurhynchium 990 

Key to the Species 990 
angustirete 991 (989) 
arbuscula 992 (995) 

var. acuminata 992 
var. acuminatum 992 

delicatulum 1008 
deltophyllum 986 
eustegium 991 (993) 

var. cordatum 992 
var. sinanense 992 

fauriei 998 
hattorii 980 
hians 994 (996) 
kirishimense 999 (1000) 
laxifolium 980 
laxirete 998 (997) 
longifolium 992 
molliculum 998 
muelleri 1010 

var. kiusianum 1008 
nipponense 1002 
nitidum 992 
polystictum 998 

var. arachnoideum 998 
var. satsumense 998 

INDEX 

Eurhynchium (Continued) 
praelongum 999 
pulchellum 999 
riparioides 1008 
savatieri 998 (997) 

var. arachnoideum 998 
var. satsumense 998 

sinanense 992 
squarrifolium 992 (993) 
striatum 991 
tenuinerve 1008 
tortipilum 992 
yezoanum 999 (1000) 
zetterstedtii 991 

Eurydictyon 
paradoxum 768 

Fabronia 779 
Key to the Species 779 
ciliaris 779 (781) 
fauriei 779 
kiusiana 780 
matsumurae 780 (781) 

FABRONIACEAE 778 
Key to the Genera 779 

Fauriella 775 
lepidoziacea 775 
tenuis 775 (777) 

Glossadelphus 
recurvo-margina111s 758 

1-Iabrodon 
leucotrichus 820 
piliferus 820 

1-Iaplocladium 850 
Key to the Species 852 
amblystegioides 854 
angustifolium 854 (855) 
discolor 858 (857) 
fauriei 856 
microphyllum 852 (853) 

subsp. capillalllm 852 
var. latifolium 852 

minlllif olium 844 
perparaphyllum 856 (851) 
schwetschkeoides 854 

var. longisetum 854 
strictulum 856 (857) 
subulaceum 854 

var. amblystegioides 854 
var. subu/atum 854 

subulatum 854 
tsunodae 856 

1-Iaplohymenium 826 
Key to the Species 828 
biforme 831 
brachycladum 830 
crassum 831 
cristatum 831 
fasciculae 830 
flagelliforme 831 (829) 



Haplohymenium (Continuea) 
fragiliforme 828 
gonoi 830 
longinerve 831 (832) 
microphyllum 828 
nakajii 830 
obsoletinerve 830 
okamurae 830 
pinnatum 830 
pseudo-triste 830 (829) 
sieboldii 830 (829) 
spinosum 831 
tenerrimum 830 
triste 828 (829) 

Helicodontium 786 
Key to the Species 786 
caudata 786 
doii 786 (787) 
fabronia 790 
hattorii 788 (789) 
japonic11m 786 
kiusianum 788 (787) 
robuswm 786 

Helodium 879 
Key to the Species 880 
paludosum 880 (881) 
sachalinense 880 (881) 

Herpetineuron 842 
atten11atum 842 

var. Jlagelliferum 842 
toccoae 842 (841) 

Heterocladium 858 
capillaceum 858 (859) 
graci//imum 858 
leucotrichum 820 
pilic11spis 820 
tenue 775 

Homalothecium 935 
excavatum 936 
laevisetum 935 

var. laevisetum 935 (937) 
var. latifolium 936 (937) 
var. pilicuspis 936 (937) 
var. triplicatum 935 

macrostegium 936 
nilgheriense 936 
pilosissimum 935 
sciureum 936 
tokiadense 935 
triplicat11m 935 

Hookeria 752 
acutifolia 752 (753) 
nipponensis 752 
papillata 754 
utakamundiana 756 

HOOKERlACEAE 743 
Key to the Genera 743 

Hookeriopsis 756 
utacamundiana 756 (757) 

INDEX 

Hookeriopsis (Continuea) 
yakushimensis 756 

Hygroamblystegium 
calcareum 897 
filicinum 887 
latif o/ium 887 

Hygrohypnum 910 
Key to the Species 910 
alpinum 911 

var. tsurugizanicum 911 (912) 
cordifolium 911 
entodontoides 922 
eugyrium 914 (913) 
kiusianum 1008 
luridum 915 

var. luridum 916 (917) 
var. subsphaericarpum 916 (917) 

molle 916 
var.japonicum 916 

ochraceum 911 (912) 
palustre 916 

var. subsphaericarpon 916 
purpurascens 914 (913) 
subeugyrium 915 

var. japonicum 915 (917) 
tsurugizanicum 911 
varium 897 

Hylocomiopsis 882 
ovicarpa 882 (883) 

Hypnum 
abietinum 878 
aduncum 926 
angustifolium 854 
aomoriense 932 
assurgens 846 
buchananii 958 
ch,ysophyllum 899 
ci/iare 779 
cirrosum 9./-1 
comm11talllm 888 
cordifolium 918 
crispif olium 848 
cuspidatum 922 
cymbifolium 874 
delicat11l11m 872 
eustegium 992 
exann11lat11m 926 
filicinum 887 
Jlagellare 974 
flexicaule 968 
fluitans 930 
glareosum 958 
h-schulzei 930 
hakoniense 814 
halleri 907 
hians 994 
hispidulum 906 
humile 896 
inclinatum 1006 
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Hypnum (Continued) 
japonicum 822 
kuroishicum 960 
longifolium 894 
luridum 915 
macrostegium 936 
maximowiczii 938 
microphyllum 852 
murale 1001 
mutabile 804 
nervosum 844 
novae-angliae 980 
ochraceum 911 
orbiculatum 822 
pallidifolium 1002 
pilif erum 944 
plumosum 974 
polystictum 998 
populeum 977 
prionophyllum 844 
pseudo-plumosum 974 
pseudo-triste 830 
radicale 897 
radicosum 808 
rejlexum 968 
revolvens 931 
riparioides 1008 
riparium 894 
rotundifolium 1008 
rngelii 836 
rntabulum 966 

var.campestre 951 
salebrosum 956 
sarmentosum 920 
sciureum 936 
serpens 892 
sibiricum 776 
sommerfeltii 906 
stellatum 900 
stramineum 918 
struthiopteris 762 
subsphaericarpon 916 
tamariscinum 870 
tokiadense 935 
tokubuchii 986 
uncinatum 931 
velutinum 972 
wichurae 956 
zippelii 822 

HYPOPTERYGIACEAE 758 
Key to the Genera 758 

Hypopterygium 762 
Key to the Species 763 
ceylanicum 768 
fauriei 763 (765) 
japonicum 764 (766) 
levieri 768 
nazeense 760 
paradoxum 768 

INDEX 

Hypopterygium (Continued) 
sasaokae 764 
sinicum 768 
tenellum 768 (767) 

Ishibaea 
japonica 804 

var. angustifolia 973 
Isothecium 986 

Key to the Species 988 
hakkodense 990 (989) 
nilgheriense 936 
robustulum 990 
subdiversiforme 988 (989) 

var. brevipes 988 
var. complanatulum 988 
var. filiforme 988 

Iwatsukiella 820 
leucotricha 820 (821) 

Kindbergia 
arbuscula 992 

var. acuminata 992 
Lasia 

fruticella 825 
Leptodictyum 

bandaiense 896 
kochii 896 
radicale 897 
riparium 894 

var. longifolium 894 
Leptohymenium 

sieboldii 830 
Lescuraea 803 

Key to the Species 804 
incurvata 806 (807) 
iwasakii 804 
julacea 806 
mutabilis 804 (805) 
patens 808 (809) 
radicosa 808 (807) 
saxicola 806 (805) 
stenophylla 806 
striata 806 

var. saxicola 806 
Leskea 796 

contortula 866 
decurvata 822 
denticulata 790 
doii 854 
glaucina 868 
incurvata 806 
julacea 778 
pellucinen•is 850 
polycarpa 796 (799) 

var. japonica 796 
pusilla 800 
sparsifolia 862 
subtilis 908 
subulacea 854 
tristis 828 



Leskea ( Continued) 
varia 897 
wallichii 942 

LESKEACEAE 793 
Key to the Genera 794 

Leskeella 798 
Key to the Species 798 
japonica 842 
leskeoides 800 
neivosa 798 (801) 
pus ilia 800 (801) 

Lesquereuxia 
patens 808 
robusta 811 

Limnobium 
eugyrium 914 

Limprichtia 
revolvens 931 

Lindbergia 802 
Key to the Species 802 
brachyptera 802 (801) 
japonica 803 (801) 
robusta 796 

Loeskypnum 922 
wickesii 922 (923) 

Lopidium 758 
Key to the Species 760 
javanicum 762 
nazeense 760 (761) 
struthiopteris 762 (759) 

Miyabea 824 
Key to the Species 825 
fruticella 825 (827) 
rotundifolia 826 (823) 
thuidioides 826 (823) 

Myurella 776 
Key to the Species 776 
careyana 776 
gracilis 776 
julacea 778 (777) 
sibirica 776 (777) 
tenerrima 778 (777) 

Myuroclada 938 
concinna 938 

var. gracilis 938 
maximowiczii 938 (941) 

var. gracilis 938 
Neckera 

hookeriana 774 
viticulosa 834 

Neolescuraea 
arcuata 812 
robusta 811 

Okamuraea 812 
Key to the Species 812 
brachydictyon 818 (817) 
brevipes 814 (816) 
cristata 81-1 

var. gemmata 818 

INDEX 

Okamuraea ( Continued) 
cristata 

var. gracilis 818 
hakoniensis 814 (815) 
imbricata 818 
latif olia 814 
pilifera 814 
plicata 818 (819) 

f. flagellifera 818 
tenella 804 

Orthoamblystegium 810 
longinerve 810 
nipponicum 810 
spurio-subtile 810 (809) 

Oxyrrhynchium 
arachnoideum 998 
laxirete 998 
polystictum 998 
sasaokae 1008 

var. kiusianum 1008 
satsumense 998 
savatieri 998 

var. tenellum 986 
Palamocladium 936 

macrostegium 936 
var. excavatum 936 

nilgheriense 936 (939) 
sciureum 936 

Pinnatella 
makinoi 988 

Platydictya 907 
Key to the Species 907 
fauriei 908 (909) 
hattorii 908 (909) 
shiroumensis 908 
spurio-subtile 810 
subtilis 908 (909) 

Platyhypnidium 
delicatulum 1008 
muelleri 1010 
nisciforme 1008 
tenuinerve 1008 

Pleuropus 
fenestratus 936 
nilgheriense 936 
sciureus 936 

var.excavatus 936 
Pseudohygrohypnum 

eugyrium 914 
purpurascens 914 

Pseudoleskea 
cratericola 852 
laticuspis 822 
nakanishikii 822 
schwetschkeoides 854 
tanegashimensis 822 
zippelii 822 

Pseudoleskeella 800 
catenulata 800 (801) 
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Pseudoleskeopsis 820 
Key to the Species 822 
decurvata 822 
hattorii 824 
japonica 822 
orbiculata 822 
serrulata 822 
tosana 824 (823) 
zippelii 822 (823) 

Pterigynandrum 795 
catenulatum 800 
filiforme 795 (797) 
longif olium 838 
nervosum 798 
tenerrimum 778 

Pterogonium 
brachypterum 802 

Rauiella 
fujisana 876 

Rhynchostegiella 1010 
bandaiensis 896 
kiusiuensis 786 
sakuraii 1010 (1011) 
sulfuro-thennale 1002 

Rhynchostegium 1001 
Key to the Species 1001 
contractum 1006 (1007) 
doii 974 
inclinatum 1006 (1005) 
ishibae 1006 
japonense 1002 
laxirete 1006 
muelleri 1010 (1009) 
murale 1001 (1003) 
ovalifolium 1006 (1007) 
pallidifolium 1002 (1004) 

var. japonense 1002 
palustre 1002 
plumosum 1006 
riparioides 1008 (1011) 
rotundifol ium 1008 (1003) 
rubro-carinatum 1006 
shikokuense 1006 
sinanense 992 
sulfuro-thennale 1002 
tenuinerve 1008 
yakoushimae 980 

Rigodiadelphus 810 
Key to the Species 811 
arcuatus 812 (813) 
octoblepharis 811 
robustus 811 (813) 

Sanionia 
uncinata 931 

Sasaokaea 932 
aomoriensis 932 (933) 
japonica 932 

Schwetschkea 784 
arachnoidea 784 
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Schwetschkea (Continued) 
denticu/ata 790 
doii 786 
enervis 784 
japonica 790 
kiusiana 788 
latidens 782 
laxa 784 
longinervis 810 
matsumurae 784 (785) 
polymorphidens 784 
robusta 786 

Schwetschkeopsis 790 
Key to the Species 790 
binervula 793 
denticulata 790 

subsp. japonica 790 
fabronia 790 (791) 
japonica 790 
robustula 793 (792) 

Sciaromiopsis 
nipponensis 977 

Scorpid ium 
vemicosum 931 

Stereodon 
vemicosus 931 

Stereophyllum 
nipponense 1002 

Stokesiella 
arbuscula 992 

Symphyodon 758 
perrottetii 758 (759) 

SYMPHYODONTACEAE 758 
Taxiphyllum 

serratum 758 
Tetracladium 

molkenboeri 884 
THERIACEAE 775 

Key to the Genera 775 
THUIDIACEAE 842 

Key to the Genera 842 
Thuidiopsis 

tsunodae 856 
Thuidium 860 

Key to the Species 861 
abietinum 878 (871) 
aciculum 844 
amblystegioides 854 
arachnoideum 862 
bipinnatulum 862 
bonianum 864 (865) 
cochlearifofium 868 
contortulum 866 (865) 
cymbifolium 874 (875) 

var. japonicum 874 
delicatulum 872 
disco/or 858 
fauriei 856 
fujisanum 876 (877) 



Thuidium (Continued') 
glaucinoides 870 (871) 
glaucinum 868 (867) 
historicosum 879 (871) 
ise-sanctum 870 
iyoense 872 
japonicum 874 
kanedae 876 (873) 
laticuspis 868 
lejeuneoides 864 
lepidoziaceum 864 (867) 
meyenianum 879 
micropteris 862 
miser 858 
mittenii 860 
molkenboeri 884 
nipponense 876 
obtusifolium 868 
papillicaule 850 
paraviride 874 
perpapillosum 862 
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