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As defined in the present work, the Pacific Northwest includes Washington, Oregon, Idaho, 
western Montana, Wyoming, and the Canadian Provinces of British Columbia and Alberta 

through the Rocky Mountains and north to about the fifty-second parallel. A tota l of 598 
species and varieties of m osses are known from these states and provinces, but the keys include 
a few additional taxa fo r which there a re um erified reports. Vegetative characters have been 
used whenever possible in the key dichot omies becau se many collect ions are ste ril e or have 
immature capsules. 

Summary of General Keys 1-5 

Introductory Key 

Acrocarpo us Mosses. the leaf Ce ll s Papiilose, Mammill ose, or with 
Cuti cular Ridges 

Acrocarpo us Mosses with Smooth Leaf Ce ll s 
Pleurocarpous M osscs, the leaves Ecostate, or the Costa Short, Double, 

or Both 

P leurocarpous M osses with Unicostate leaves, the Cos ta to the Middle of 
the leaf or longer 

Key 1 (p. 1) 

Key 2 (p. 6) 
Key 3 (p. 8) 

Key 4 (p. 12) 

Key 5 (p. 15) 

A lways begin with Key 1. A gen us or a species may appear more than once. The fir st 
five keys leac.l to Keys 6- 118, or to ge nera , spec ies. o r rarely to fam ili es. The keys to genera 
and species, numbers 6-118, arc arranged by familie s according to the system give n by Brot h
eru s in Engler and P rantl. 

Illustrati ons for terms in the gl ossary are gi,cn in the Moss Flora of the Pacific Northwest. 
The index includes a ll genera give n in the keys a nd al l family names. Species names are 

-included for th ose occurring in keys 1-5 . For other spec ies names refer to th e appropr iate 
genera. 

Grateful acknowlcdgcnwnt is made to the National Science Foundation for research grants to the Uni\·crsity 
of Wash ington (G 19332 and GB 3046) in support of this study. 



GENERAL KEYS (1- 5) 

The general keys consist of five numbered parts. In Keys 1-5 page numbers refer to pages 
in the Moss Flora of the Pacific Northwest which contains the descriptions and illustrations. 

Key I. INTRODUCTORY KEY 

I . Plants gray-green or whitish, scarcely appearing green when dry; leaves with small green cells surrounded 
by large hyaline cells; capsule elevated on a pseudopodium, opening by an operculum ...... .. ..... .. ...... ..... . 
.. .... .. . .. .. . . . .. ... .. . . . . . . .. .. . .. ... ... .. .. . .. .. ... .. . .... ........ .... .. . .. .. ... .......... .. . ... Sphagnidae (not treated here) 

I. Plants without this combination of characters .... ........... ............ ... ... ................ ..... ... .. ........... .. ... . .. 2 
2. Capsule with an operculum and a peristome of 4 teeth .................. Tetraphidaceae, Key 8 (p. 27) 
2. Capsule eperistomate, or the peristome of more than 4 teeth, or the plants sterile ............. ........ .. .. .. 3 

3. Capsules never erect and radially symmetric; leaves not evident or not conspicuous (larger and evident in 
Diphyscium) .. ... ........ ...... .............. . ... ............... .. .. ....... ...... . ............... . ... ........ ...... .. ... ............ .. .4 

3. Capsules otherwise, or plants sterile; leafy gametophyte evident and often conspicuous ........................ 5 
4. Capsule horizontal to cernuous, about I mm long; seta smooth .... ....... . .. . Disce!ium nudum (p. 150) 
4. Capsule± obliquely egg-shaped, somewhat ventricose, 3-7 mm long; seta rough or smooth ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . .. . Buxbaumiaceae, Key 9 (p. 28) 
5. Leaves distichous (in 2 rows on the stem), or strongly complanate ...... . ..... ..... ................. .. ........ .. ... .. 6 
5. Leaves neither distichous nor complanate .... ..... . .. .. ...... . ... . ..... .... ............... ..... .. .. .... .. ................... . 11 

6 . Leaves distichous; plants mostly small ........ . ..... ...... . ............................... .... ..... .................... 7 
6. Leaves complanate but not distichous ....... .......... ... ................. . ...................... .. ............... .... 10 

7 . Leaves ecostate; plants small and fem-like, in caves and dark places in the woods ......... ... ........... . ........ . 
.... . .. .. . .. .. . .. .... . .. ... . .. .. .. . ... . ... ... ............ ..... .. . .... .. . .......... .. .. ....... ... .. . ... Schistostega pennata (p. 162) 

7. Leaves costate; plants not fern-like ............. .... ... ......... ...... .... . ......................... . ... ............ . ........ ... 8 
8. Leaves subulate; seta long ........................... ... .. ... . ............... ..... .. .. Distichium, Key 19 (p. 50) 
8. Leaves not subulate, or the perichaetial bracts subulate and the seta short ......... . ....................... .. . 9 

9. Leaves apparently split on inner edge and clasping the stem .. . ........... . .. ........ .. Fissidens, Key 17 (p. 44) 
9. Leaves folded lengthwise and clasping the stem; rare .... ....................... Bryoxiphium norvegicum (p. 43) 

10. Acrocarpous (sporophyte terminal); leaves bordered ....... .. ....... .. ... .... Mniaceae, Key 66 (p. 189) 
10. Pleurocarpous (sporophytes lateral, on special short branches); plants creeping; leaves not bordered ... 14 

11. Calyptra hairy, covering most of the capsule ..... ...... . ..... ... ............. ........................... .. ... ....... ...... 12 
11. Calyptra not hairy or not found, often small and falling early, or the plants sterile .................. .. ..... ..... 13 

12. Calyptra plicate; seta short; plants on trees or rocks .......... ........ Orthotrichaceae, Key 74 (p. 215) 
12. Calyptra not plicate; seta long ; plants usually on soil, sometimes on rocks or rotten wood ... ... ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . Polytrichaceae, Key 11 (p. 30) 
13. Plants pleurocarpous (sporophytes lateral, on special short branches) .. .. ....... ......... .... .. ..... .. ........... . 14 
13. Plants acrocarpous (sporophyte terminal) ... ..... .. ........... ..... . ................................ . ..... ............ .. .. 16 

14. Leaves ecostate, or the cos ta short, double. or both ...... ............. .. ..... ........ .......... . Key 4 {p. 18) 
14. Costa otherwise . .. ......... .......... ..... ... .. ...... ...................... .. ........... .. .... . ............ ........ .. ..... . 15 

15. Costa strong, 3/4 or more the len gth of the leaf, often with 1-2 supplementary costae on each side of the 
main costa .......... ....... .. ............... . .. .............................................. ..... .. Antitrichia, Key 83 (p. 240) 

15. Costa single and to the middle of the leaf at least in stem leaves, supplementary costae wanting ... Key 5 (p. 21) 
16. Leaves ecostate, ovate or ovate-lanceolate .. ............ . ................................. .. ......... ... .. ........ ... 17 
I 6. Leaves cost ate, ovate to linear, sometimes the rib occupying all the upper part of the leaf.. ........ ... .. 20 

17 . Plants very small, on soil , often with persistent protonema ..................... Micromitrium tenerum (p. 150) 
I 7. Plants otherwise, on rock ...... .......... . ......... ..... ......... ........ ... ......... .. .. ... .. . .. .. . .. ......................... 18 

18. Leaves with hyaline points .. .. ................ . ....... . .............. . .. ........... Hedwigiaceae, Key 80 (p. 236) 
18. Leaves without hyaline points .... .. .... .. ....... .. ................ .. ...... . ............ .. ..... .. ........... ............ 19 

19. Capsule opening by 4 slits, the slits not reaching the apex ........ .. .. .. ..... ... ... .. Andreaea rupestris {p. 26) 
19 . Capsule with an operculum and a peristome of 4 teeth ... . ..... .... .............. Tetraphidaceae, Key 8 (p. 27) 

20. Leaves with lamellae or filaments on the ventral {upper) surface, rarely on both surfaces ....... ........ 21 
20. Leaves without outgrowths on the leaf surfaces, or rarely with lamellae on the dorsal costa only ...... 23 
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21. Leaves with filaments on the ventral surface: capsule peristornate ......... .. .... Pottioideae, Key 35 (p. 84) 
21. Leaves with larnellae .... . . . ... . . . .. . .... . .... ........ ............... ............... .................. . ... ........... ............. . . 22 

22. Leaves small, to 1.5 mm long, usually shorter. piliferous: capsule eperistornate ...... . .................. . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pterygoneurum. Key 44 (p. 103) 

22. Leaves larger, 2.5-14 mm Jong: capsule peristornate except Lye/lia ...... Pol ytrichaceae, Key 11 (p. 30) 
23. Plants bearing special asexual reproductive bodies .... . ... ........... .... . .................... .......... . ...... .... . ... 24 
23. Plants without evident asexual reproductive bodies (bulbils sometimes borne on the rhizoids) ........ .. .... .43 

24. Asexual reproductive bodies borne on special pseudopodia; leaf cells papillose ... . ... . . . . . . .... . ..... .. . ... . 
..... ....... ........ ...... . ........ .... . .. .. . .. . .. . . ... .. ....... ........ . .... .............. . . A11lacom11i11111. Key 67 (p. 201) 

24. Asexual reproductive bodies not borne on pseudopodia ...... ......... .. .................. ... ....... ........... . 25 
25. Asexual reproduction by flagellate branches. or by clusters of small leaves borne on the tips of leafy sterns 

..... .................................. ········· ········ · ·· · ··· · ····· ·· ·· ·· ··· · ···· ·· ·························· ·· · ················26 
25. Asexual reproduction otherwise ... . .. . . . . . .. .... .... . . . .. . . . .. . .. . . .. . ... ................ .. ... . ····· · · · ··· ······ ······ ····29 

26. Leaves oblong to spatulate. .. . ......... ... .. ........... ..... . . ...... . . Tort11la. Key 46 (p. 106) 
26. Leaves ovate-lanceolate to lanceolate ...................... .. . . . . .......... .... . . ..................... ......... 27 

27. Plants small , si lvery to whit ish green. common............... . ..... . ... . . ...... . . Bryum argenteum (p. 165) 
27. Plants otherwise . ..... ....... . ................................. ...................... .... .. .... ............ .. . ..... ..... ............. 28 

28. Costa with guide cells and stereid bands evident in cross section, the ventra l layer of cell s scarcely 
differentiated ... .................... . ....... . ............ .......... ................. ... . . .. ... Dicranum flagellare (p. 74) 

28. Costa with a ventral layer of large hvaline cells. the guide cells and stereid bands less clearly dif-
ferenti ated ... . ... ....... . .. ................... . .. ............ . ..... . ... . ........ .. ........ Ca111pylop11s. Key 25 (p. 62) 

29. Leaf cells papillose. rnarnrnillose, or with cuticular thickenings. ........ ...... ... .. ......... .. . .. . ..30 
29. Leaf cells smooth... ... . ... .. ..... .................. ...... .... . .. . ........... ... .. ....... ...... . ..36 

30. Gernrnae borne on the leaf tips.... . .. ...... . . . ............ .. . . .. . . . .. .. ........... . ........... . . . . .... 31 
30 . Gernrnae borne on the leaf blades or in the leaf axils .. . .... . .... .. . 32 

31. Gernrnae ± spherical. multicellular: leaf cells with cuticular th ickenings resernhling papillae in cross section 
............ .. . ..................... .......................................... .. . . ..... Grimmia hartmanii var. anomala (p. 128) 

31 . Gernrnae oblong-cylindric. septate: leaf cells papillose .. .................... .. . .. . ... . .... Ulata phyllantha (p. 229) 
32. Leaves with one papilla percell. . . . . . .. .. .................. .. . .. .. . . .. . . ...... ... .... . .. ............. ....... ....... .. ... 31 
32. Leaves with more than one papilla per cell.. .. . . .. . . . . . ... . . . . ... .. . . . . . .. . .. .......... ..... . . . . 34 

33. Leaves entire; plants on trees. . .. ... . .. .. .. ........ .. .. . ..... . .. ......... .... ... Orthotrichum. Key 76 (p. 217) 
33. Leaves usually serrate at the tips: plants on wet soil or soi l over rock ...... Dichodontium pellucidum (p. 65) 

34 . Leaves 1-2 mm long. contorted when dry, acurninate. apex often subulate: margins plane. entire: 
plants on trees or rocks ........... .. ............. ... ................ ...... . ...... . .. .... . Zygodon vul[<aris (p. 230) 

34. Leaves larger, or apex otherwise. or both............. ....... ......... .. .... ........................ ..35 
35. Gernrnae filamentous . borne on stems and leaf bases: plants on soil or rock .... . Encalypta, Key 47 (p . 115) 
35. Gemrnae ± spherical, borne on lea f blades: plants on trees. rarely on rock ......... Tort11la /atifolia (p. 110) 

36. Leaves ± contorted when dry, the apices broad and rounded .................................. .. . .... ...... 37 
36. Leaves acute or acurninate .. . . .... .......... .. .. . . ... .. 38 

37. Leaves ± fleshy. obovate. 2-3 x 1.5-2 mm: basal leaf cells with long cilia on the margins ................ ... . . 
... . ............... ... .. ... .. . .. .. ... .. . . . ... .. ... ....... . .. ... .. . . . .. .. .. . .. . .. . . . .. . . . . ... .. . . Oedipodium [<riffithianum (p. 157) 

37 . Leaves not fleshy, ovate to obovate or suborbicu lar, 1.5-2 x 0.8-1.5 mm. without cilia . .. ......... . ..... .. ... . 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. Bryum cyclophy/111111 p. 169) 
38. Gemmae borne in cup-shaped receptacles formed by the upper leaves ..... Tetraphidaceae. Key 8 (p. 27) 
38. Gemmae not borne in cup-shaped receptacles.... . . ... . . 39 

39. Upper leaf cells long, 3 :I or longer: gemmae in the leaf axils, or sometimes on the rhizoids; plants on soil 
... .. . . . . .. . . . . . . . . . .. . . . . . . .. . . . .. .. . .. .. .. . .. .. . .. .. .. . .. . . . . . .. . .. .. .. . . . . ... Key 3, no. 59 (p. 18) 

39. Upper leaf cells short, rounded to quadrate...... ......... . . . . ........... .. .............. . . .40 
40. Leaves strongly crisped and contorted when dry .. ... ...... ..... . ... ........ .... ........ . ... ... . .. .... .... ... .. .. .. .41 
40. Leaves not or only slightly crisped and contorted ..... .. . .. . .. . . .42 

41. Plants always on rock: leaves 0.75-2 mm long, rarely longer. usuall y with hyaline poin ts on some of the 
upper leaves.. . . . . . . . . . . . . . . . . . . . .. . .. Grimmia torquata (p. I 32) 

41. Plants usually on wood: leaves 2-3 mm long, hyaline points never present. .. .. . Dicranoweisia cirrata (p. 71) 
42 . Leaves with hyaline points. leaf margins bistratose: plants on rock .... . . Grimmia trichophylla (p. 132) 
42. Leaves without hyaline points, leaf margins unistratose: plants on so il , soi l over rock, or rarely on 

wood....... . . ............................ .... ....... ... . ..... . .. . .... . . Ceratodon purpureus (p. 49) 
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Plants without evident asexual reproduction 

43. Plants dark green to blackish, or sometimes reddish brown, commonly on rock; leaf cells usually thick-walled, 
the basal cell walls sometimes sinuose or nodulose .............................................................. 44 

43. Plants otherwise, if blackish, on soil. . .. ................................................................................... 51 
44. Leaves large, to 5 mm long or longer, broad and rounded at apex; capsules immersed to emergent; 

plants black or nearly so except at the growing tips, ± aquatic ........... . Scouleria, Key 51 (p. 149) 
44 . Plants otherwise; capsules immersed or exserted ........ . .... ..... .. .......... . ....... .... .................... . .. .45 

45. Calyptra plicate and often hairy, if naked the capsule ribbed; peristome often double; capsule immersed, 
or exserted on a short seta; plants on trees or rock ............................ Orthotrichaceae, Key 74 (p. 215) 

45. Calyptra not plicate except Ptychomitrium and Grimmia subg. Coscinodon, never hairy; peristome single 
or wanting .......................................................................................................................... .46 
46. Leaves rigid and brittle when dry (except Andreaea nivalis); seta wanting, capsule opening by 4 slits. 

the slits not reaching the apex; peri stome wanting; small plants on rock, usually alpine or subalpine 
.......... .. ......... ........ ....... ...... .. ............... ........................... .. ...... ..... . .. Andreaea, Key 7 (p. 25) 

46. Leaves otherwise; capsule with operculum, peristome usually present.. .................................... .47 
47. Basal leaf cells, sometimes all cells, with thick sinuose or nodulose walls; peristome teeth 16, each cleft to 

the base or nearly so . ..... . .......................................... ....................... Rhacomitrium, Key 50 (p. 141) 
47 . Plants otherwise ............... ...... .......... ........... ......... ... .... ... ....... . ............ ............. ...... . ............... .48 

48. Leaves large, 4-6 mm long, sharply toothed above, the cells smooth; ca]yptra plicate, campanulate-
mitrate; seta long; peristome teeth 16, each cleft to the base or nearly so ................................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ptychomitrium gardneri (p. 140) 

48. Plants otherwise ..... ......................... ........ .......................... . .......... .......... ... .................... .49 
49 . Leaves broad at apex, the cells papillose; peristome teeth long, twisted; seta long; plants usually on soil or 

rock, rarely on trees . ................................... ........ ............................... ... Tortu/a, Key 46 (p. 106) 
49. Leaves not broad at apex, the cells rarely papillose; peristome usually well-developed, never long and twisted, 

rarely rudimentary or wanting; plants on rock, most ly noncalcareous ................................................ 50 
50. Leaves crisped when dry, muticous, 1-3 mm long; autoicous; capsule long, seta usually curved, oper-

culum about as long as the urn .. ... ......... . .......... .... ....... . ........ Campylostelium saxico/a (p. I I 9) 
50. Leaves not usually crisped, if crisped, at least the upper leaves piliferous ..... . Grimmia, Key 49 (p. 120) 

51 . Leaves broadly lingulate to spatulate, bordered by thick-walled, enlarged cells, the border cells sometimes 
orange in color and sometimes in 2 layers, the extreme marginal row of cells not enlarged; rare ....... ... . . 
. ...... ....... . . .. ... ... ............... ........ . ............................... ... ....... ............. Scope/ophila latifolia (p. 104) 

51. Leaves otherwise ........ . .... ....................... ....... ..... ... .. ......................................................... .... 52 
52. Stems covered with dense tomentum; leaves strongly serrate above, cells smooth, or weakly papillose; 

capsules subglobose to short-cylindric, erect, not conspicuously furrowed when dry; plants on rock 
..... . ..... ........... . ............................. ... ................ ............ . .... . ... . .... . Anacolia menziesii (p. 206) 

52. Stems without tomentum, or the tomentum inconspicuous; capsules otherwise ........... .... ......... 53 
53. Plants with capsules ........................... .. ................ ... .. ....... .. .... ............... .......... .................... .. . 54 
53. Plants either sterile or with capsules .......................... ............................................................. 96 

54. Capsule without operculum, opening irregularly; plants on soil.. ..... ... ............. .. .................... 55 
54. Capsule with operculum ................................................................................................ 59 

55. Capsule 2-4 mm long, seta long; arctic-alpine ................................................ Voitia nivalis (p. 161) 
55. Capsule smaller, immersed; not arctic-alpine ........................................................................... ... 56 

56. Capsule ± globose, not apiculate ........ . .............. ... . [Acaulon, reported from the Pacific Northwest] 
56. Capsule otherwise ........................................................................................................ .. 57 

57 . Costa ending before leaf apex, thin; cells of lamina 13-17 µ wide ............ Pseudephemerum nitidum (p. 83) 
57. Costa excurrent. ............................. ....................................................................................... 58 

58. Leaves subulate, the cells smooth ............................................ . Pleuridium subulatum (p. 55) 
58. Leaves ovate to lanceolate, the cells smooth or ± papillose .. . ........... . Phascum cuspidatum (p. I 00) 

59. Small plants on rock; leaves ovate-lanceolate to subulate, margins plane; leaf cells never papillose; capsule 
exserted, erect, or somewhat inclined by the curved seta ........................................................ . 60 

59. Plants otherwise ...... ........ . . .......... . ...................... .................................................................... 62 
60. Leaves 1-2 mm long, sometimes bistratose near apex; capsule ribbed above the middle when dry, 

urn ovoid, 0.4--0.6 mm long; peristome wanting; seta 1-2 mm long, arcuate when moist; rare, at high 
altitudes ................. . ........................ ... ....... .... ............................... Grimmia olympica (p. 130) 

60. Without this combination of characters .... . .......... ...... ........... . ................................ ............. 61 
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61. Leaves crisped when dry, 1-4 mm long, the cell s small, th ick-walled ; margins hi stratose; seta usual ly cu rved: 
capsule smooth: per istome of 16 teet h: opercu lum rostra te .... .. ....... ... . Campylostelium saxicola (p . I 19) 

61. Leaves not crisped. less than 2 mm lon g except Bli11dia: margin s not bistratose; capsule often with a short 
neck, the urn smooth or ribbed ; peristome wanting, or of 16 teeth , sometimes ru dimentary . .. ............ .. . 
......... .. ................... ..... ............................... . ... .... .. .. ...... .......... ... .. . Seligeriaceae. Ke)' 21 (p. 56) 
62. Capsules eperistomate . .......................... .. ................... . ........ ...................... ................... .... 63 
62. Capsules peri stomate, or old capsules sometimes without peristomes ................... .................... 73 

63 . Leaf cells papi ll ose, mammillose, or with thickened cuticular rid ges, in cross section the rid ges resemblin g 
papillae ... .................................. . ........ ... . . .......... ........... .. . .. ... ...... .. . ......... ... . .. .. . ... .. .. . . .. ........ 64 

63. Leaf cells smooth ........ ................................. ....... .. ..... ... ......... . . .... .... . ............................... . .... 72 
64. Calyptra large and conspicuous. cow ring the capsule: leaves usually more th an 3 mm long .... .. 

.. .... .. .... .. ...... .. ..... .. ....... .... .. ..................... .. ........ .. E11ca/ypta, Key 47 (p. 11 5) 
64. Calyptra smaller, or not evident; leaves sma ller .. ... ...... .. . .... . ............ . ... .. ...................... . . . .... 65 

65. Capsules ribbed when dry ................................................. ...... ........ Orthotr ichaceae, Key 74 (p. 215) 
65. Capsules not ribbed . . ........................................... . .. ............................... ........................ ........ 66 

66. Leaf margins involute; peristome variable. well -developed, rudimentary, or wantin g ................... .. 
........................ .. ......... ..... ... ... .... .. .. .. ... ................ . ... .. .... . Wcis., ia contmversa (p. 114) 

66. Leaf margins plane to revolute..... ... ... .... .. . ..... . . . .. . .... .... .......... ............ . .... ........ . ........ . 67 
67. Leaves lanceolate from the ovate base, ± decurrent, margins sl ightly to st rongly recurved ; plants on rock 

or so il near streams .. .............. .. ........................... .. .... .. ............. ... .. .... Barbu/a rubiginosa (p. 92) 
67. Leaves otherwise . ......................................................... ....... . ........ .. ......... ............................. 68 

68 . Leaf margins distinct ly recurved on one or both sides .... ... ... ...... .. .. .. ...... .................... .... ....... 69 
68. Leaf margins usually plane. sometimes slightl v recurved in Pott in truncata .. ..... ........ ............ ... 70 

69. Costa ending before the apex: columell a attached to the operculum; pla nts usually on limestone ........ . 
........ .......... ............. ..... .. ........ ..... ....... .. ....... ...... ............ .. Gymnostomum recurvirostre (p . 99) 

69. Costa percurrent or shortly excurrent: columell a free .... .... .... .. ... . ......... Didymodon co/11mbianus (p. 96) 
70. Costa excu rrent. or the !eaves bordered. or both ..... .... .. . .... .. .... . .. .... ...... . ... Pott in, Key 43 (p. 100) 
70. Costa not excurrent . .. ............... ......... . .... ............ ....... . ... . .... . .. ........................... .. ..... . .. . 71 

71. Basal leaf cells hyaline. rectangul ar: seta 2- 5 mm long: sex organs not ax illary : plants on mo isl limestone 
................ .. ................ ... .. . ..... . ... ..... ............................... .. . .. ... . . Gy11111osto11111m GC'/'/l[!inosum (p. 99) 

71. Basal leaf cells not hyaline: seta 6-12 mm long; sex organs and se ta :1x illary: plants in dense cushi ons on 
nohcalcareous rock ... . . . .... ........ . Anoecta11gi11m aestivum (p. 87) 

72. Capsule ventricose. immersed on a short arcua1e seta; plant s on rock .... ... .. ... Grimmin anodon (p . 125) 
72 . Capsule not ventricose, not immersed except Pl,vsco111itri11111 i111111ers11m .. ....... . Key 3, no. 28 (p. 17) 

Capsule with operculum, most species peristomate 

73. Calyptra large and conspicuous, cover in g the capsule or nearly so, commonly campanulate, often plicate ... 74 
73. Calyptra smaller, often not evident on mature capsules .. .... .............. .. ........... .. ...... .. ......... .............. 77 

74 . Leaf cells papillose .. ......... .............. . . .... ..... .. ..................... .............................................. 75 
74. Leaf cell s smooth .. . .. .... .......... ... ..... .. . . . ..... .. . .. ........ . .. ................................................ . ... 76 

75. Calyptra neither plicate nor hairy, extend in g to the base of the capsule; seta lon g : leaves sometimes pi lif-
erous: pl ants on soi l or rock..................... .. ....... Encalypta. Key 47 (p. 115) 

75. Calyptra plicate, often hairy, usuall y not extend ing to the base of the capsu le; seta shorter; capsule immersed 
to shortly exserted; leaves not piliferous; plants on trees or rock. ...Orthotrichaceae, Key 74 (p . 215) 
76. Leaves with long whi te awns; capsule not r ibbed ... .. Grimmin subg. Coscinodon, Key 49 (p. 120) 
76 . Leaves without awns; ca psule ribbed .. .. . .. .... .. ... .. .... ......... ...... .. ... Orthotrichum, Key 76 (p. 217) 

77. Capsule smooth , inclined to pendent, the neck about as long as the rcsl of the capsule; leaves subul ate, the 
cells not papillose ......... .. .................................................................. . .... . .. .. Key 3, no. 22 (p. 16) 

77. Plants otherwise ...... ..... ......... . ................... .. ......... . ..... ...... ....... ...... .... ................................... 78 
78. Capsule strumose (with a go iter-like swelling at the base) ....... . ..... . . .... . .. . . ... . .... . . .. 79 
78. Capsule not st rumose . . . . .............. . ................ . .... . . . .. ....................... .. . .... .............. ..... .. ...... 85 

79. Costa lacking guide cells and stereid bands; alar cells ± differentiated. sometimes inflated; autoicous .... .. 
............ .. ........ ........ .... .. .. .... .... .. ..... .. .. ... . ... .. ... .... ........ ... ... .. .. .. . ........... ... Arctoa, Key 24 (p. 59) 

79. Costa wi th guide cells and stereid band s, the stereids usually well -developed .... ...... .... ...... ....... ...... ... 80 
80. Alar cells plainly inflated , usually brown ; dioicous ......... .. ... .. ....... ... Dicranum, Key 30 (p. 72) 
80. Alar cells not inflated, or if slight ly inflated not brown ...... .. ... .... ..... ..................................... 81 
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81. Leaf cells papillose or mammillose .................... . .82 

81. Leaf cells smooth........... . . . 83 
82. Leaf margins plane; leaves oblong-lanceolate to lingulate .. . ...... . . . Dichodo111iu111 ofrmpirum (r. 65) 
82. Leaf margins recurved at least in the middle of the leaf . . ............... . .. . Cy11odonti11111 , Key 26 (p. 63) 

83. Capsule long, about 3:1, plainly ribbed when dry; operculum conic; peristome teeth 16, b ifid nearly to the 
base; common . ......... . ........ . . ...................... . ...... ... .................. . .. . .. . . . Ceratodon purpureus (p. 49) 

83. Capsule usually shorter, often broader, smooth, or somewhat ribbed when dry: operculum rostrate; peristome 
teeth 16, bifid about halfway ....................................... . .. . .......... . . . .... . ....... . .............. . ......... ..... 84 
84. Capsule smooth, or somewhat wrink led: autoicous: leaves crisped and contorted when dry ... . . . 

.. . . ... ....... . . .. ....... . ......... . ........ ..... ... .. ........ . . .. . .................... . ........ Oncophoms, Key 31 (p. 81) 
84. Capsule ± ribbed when dry; dioicous; leaves not crisped and contorted when dry .. . ...... . . 

. . . .. .. . . . ..... .. .. . .. . .. .. . .. . .... . . . . . ..... ..................... .. .. .. ..... . . ........ .... . . . .. ... Dicranella, Key 28 (p. 66) 
85. Capsule strongly ribbed when dry .................................................................................. . ......... 86 
85. Capsule not strongly ribbed when dry ........................ . .. ... ......... .. .... ............................. . .. . .... . 89 

86 . Capsule plainly zygomorphic; peristome teeth and cel ls of the operculum spiral ; annulus well -developed, 
deciduous; leaves obovate to oblong-ovate; leaf cells large, smooth, and clear. . ........ . ....... . . . . .. 
. .. .. ... . . ... .. ... . ... ... .. ...... .. .... ...... ........ . .. . ... ..... . . .. .. . ...... .. . . .. ... .. . Funaria hygrometrica (p. 153) 

86. Plants otherwise . . . ....... . . . . .............. .. ..... .. . . .............................. . .......... . ... . ......... .. ...... . .. 87 
87. Capsule always stra ight and erect; calyptra large. plicate, often hairy; leaf cells commonly pap illose, the 

papillae on the lumen ... . ......... .. . ....... . .. . . . ... ... . ....................... . . . .... . .. Orthotrichaceae, Key 74 (p. 215) 
87. Without this combination of characters .. ....... . . ........ . ........ .... ............ . .... ................... . ......... . .. 88 

88. Capsule short and broad, zygomorphic, or if erect and radially symmetric, the !eaves lanceolate to 
subulate, or somet imes subulate from the sl1eathin .c: base; leaf cells rarely smooth, commonly papillose, 
the papillae often on the cell ends.. ..... .. ... . ...... . ....... . . . ............. Bartramiaceae, Key 70 (p. 206) 

88. Capsule 3:1 or longer, or if short, the operculum rostrate ............... .. .... . .......................... .. ... 96 

Capsules not strongly ribbed 

89. Capsule erect, or rarely horizontal: neck usually plainly differentiated, either long or short, somet imes lon?er 
than the rest of the capsule; leaf cells smooth ......................................... . . . .... ... . ....................... 90 

89. Capsule not erect, or if erect. the neck not clea rl y differentiated .................... . .. . ............. . ........... . . 96 
90. Alar cells inflated, brown; capsule short , ovoid to pyriform, the neck short: plants on rock . . .... . .... . 

...... ... . . .... ... ... . .. .. . . . .. .. ... ... . . .. ... .. . .. . . . . . . . . . ... . . . .. . . .. ...... . ....... ...... .. . .. . .... ... .. . Blindia acuta (p. 56) 
90. Alar cells not inflated; plants not usually on rock .. .. .. .... .......... . ... . . . .... ... .. .... .............. . . . ..... 91 

91. Leaves subulate from the sheathing base; capsule reddish brown; operculum rostrate: peristome sin gle .... . 
. .. ... ..... .. . . . .. . ...... .. . ............... .. .. . .... .... . . .. . ... . .. ..... ... .. .. .. ... .. .. . . . .. ... . . . . . . . . . . . . Trematodon boas ii (p. 84) 

91. Plants otherwise ....... . .... ....... ........ ...... ... ...... ............. .... .... . .... . ............ . ...... . ......... . . .. . ...... . ..... 92 
92. Leaves linear-lanceolate to setaceous; plants on charred or decaying wood, usually in the redwood 

region .. . ....................................................................... . . . .. . .... Orthodontium gracile (p. 178) 
92. Leavesbroader ..... . . ... ......... .. . . . . . ... . .. . ............... . .................................. . ........ . ............ . ..... 93 

93. Leaf margins recurved; cells with thick pitted wa lls; costa broad, 1/3 the width of the leaf base or wider 
......................................... . .... . .. . ... .. . . .... ... . ........ .. ... .. . .... ... .... ........... . . .. Pohlia cardotii (p. 182) 

93. Leaves otherwise ..... ... .. .... ...... . ......... . ....................................................... . .. . ..... ........... . ........ 94 
94. Leaf margins± recurved, entire; walls of leaf cells thin. not pitted; capsule erect to horizontal; outer 

peristome wanting; endostome of 16 linear segments: plants on rock ......... . ... . .. . .................. . 
. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mielichhoferia macrocarpa (p. 177) 

94. Without this combination of characters: plants not on rock . ..... .. . . .................. . ............. . ..... 95 
95. Leaves ovate to ovate-lanceola te, the margins plane or nearly so: median leaf cells 9-15 µw ide.the walls 

not pitted; neck usually shorter than the rest of the capsule; peristome double, the endostome rudimentary; 
in alp ine regions, usually near melting snow .................... . ..... ............ ........... . ... . Poh/ia erecta (p. 184) 

95. Plants otherwise ........... ............... . .. . ... ... . ....... . ...... . ... .... .............. .. .... . ....... Key 3, no. 47 (p. I 8) 
96 . Basal leaf cells, sometimes all cells, wi th thick sinuose or nodulose walls; cells smooth, or if papillose, 

with several papillae per cell; leaves sometimes with conspicuous, strongly papillose hyaline points 
.......................................................................................... Rhacomitrium, Key 50 (p. 141) 

96. Leaves otherwise . ................................. . ..... . . . ..... . . . ..... . .... . ....... . .... . ...... . ......... . ............. . . 97 
97. Leaf cell s papill ose, mammillose. or with thickened cuticular ridges, in cross section the ridges resembling 

papillae ........... . ............................................................................................. Key 2 (p. 13) 
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97. Leaf cells smooth .............. .. ... .... .... . ................... ... .... .. ....................... .. ..... .... ... . .. Key 3 (p. 15) 

Key 2. ACROCARPOUS MOSSES, THE LEAF CELLS PAPILLOSE, 

MAMMILLOSE, OR WITH CUTICULAR RIDGES 

1. Leaves strongly squarrose-recurved, decurrent. the cell s mammillose: capsule arcuate, smooth, the neck 
long; plants in bogs . ........ . ............ . ............ . .... ........................ . ..... . . Paludella squarrosa (p. 204) 

I. Without this combination of characters . . ...... . ......................... . .... . .. . ...... . . . .... . ........... . ........... . ... 2 
2. Vegetative leaves lingulate, rounded to cucu llate at apex, bistratose, the cell s of both layers with 

many small papillae; cost a end ing before the apex: margins plane: perichaetial bracts ovate-lanceolate, 
costa excurrent; capsule immersed , ventricose, obliquely ovoid-conic .. . . . . Diphyscium foliosum (p. 30) 

2. Plants otherwise ........ . ......... . ....................... . ... . ...... ............ . . ... .. .... . .... . .. ... . .... ........ ..... ...... 3 

3. Leaves linear-lanceolate, muticous, lamina bistratose. the ventral layer of cells strongly mammillose, the 
dorsal layer smooth; capsule erect, cylindric; set a long ........... . ...... . . . . . . Timmie/la crassinervis (p. 104) 

3. Leaves otherwise, the lamina not bistratose, o r if so . the cells otherwise* . ....... ..... .. ..... .. ............... . . .. .4 
4. Leaves strongly toothed, st iff. linear-lnnceolate or obl ong-lanceolate from the sheathin.!! base, the 

sheath hyaline, yellow, or orange; peristome double , the basal membrane of endostome broad, with 
64 long, papillose cilia .................................................... ............ . ....... Timmia, Key 73 (p. 213) 

4. Plants otherwise ... . ...... . ............... . .. . . .. ... . .... . ........ . .. . . . ................................. .. .................. 5 

5. Leaves oblong, lingulate, or spatulate, always broad in the urmer part . or ± acuminate in Encalypta alpina 

······· · ························· ···· ··· ·············································· ·· ···· ············· · ··········· ··· ··· ··· ·· ········ ··· 6 
5. Leaves ovate, ovate-lanceolate, lanceolate. or somet imes oblong-lanceolate, always plainly narrower in the 

upper part .................. ..... . .. ....... . .. .. .. .. .. . .. . . .... . ... . .. . ....... . .. . . . ............................................... . . 12 
6. Plants arctic-alpine. yellow-green: leaves entire. apex broaci and rounded. often ± cucullate: costa 

ending just before the apex; leaf cells with a single papill a on each surface: cell walls thick and sinuose 
...... ..... ..... . ............. . ................... . ...... ..... ....................... .. A11lacomni11m turf!idum (p. 202) 

6. Without this combination of characters ...... . ........... . .............................. . ............ . ...... . ....... 7 

7. Plants on soil; leaves 1-2.8 mm lon g, never bordereci. sometimes apiculate, never with long awns; seta 
lon g; peristome with a short basal membrane, the teeth Ion!! anci twisted ............ Barbula, Key 39 (p. 88) 

7. Without this combinatior. of characters ..... . .. .. .... . . . ............ . ............ . ... .. ................ . .... . ............ . . 8 
8 . Plants on trees or rocks near streams: leaves never apiculate. usuall y tootheci at apex; costa ending 

before apex: margins strongly recurved: capsule immersed. ribbed when drv. nea rly covered by the 
large plicate calyptra.. . .... .. .. . . . . . .. . . . . . . . . . . .. ... . .. . . . .. . . . . ... . .......... . Orthotrirhum rivulare (p. 226) 

8. Plants otherwise. on so il or soil over rock. rarely o n trees: capsule never immersed ................ ... .. 9 

9. Leaf margins plane or incurved, sometimes ± recurved in part of the leaf : calyptra large. covering the 
capsule, never plicate ................... . ........................................ . ............. . Encalypta, Key 47 (p. 115) 

9. Leaf margins usually plainly recurved at least at the base, often recurved from base to apex, rarely only in 
the middle; calyptra cucullate ..................................................... . ......... . ...... . ..... . .................. . 10 
10. Peristome teeth long, distinctly twisted, basal membrane long or short. . . .. . Tortu la. Key 46 (p. 106) 
10. Peristome teeth when present not long and twisted. sometimes short and slightly twisted ...... .. .. . . 11 

11. Peristome wanting, or if present, each tooth irregularly divided or perforate; leaves usually imbricate ... 
... ........ .... ... .. ..... ... .. ... .. .. ..... ... .. . .. ....... ... .. . . . . . . . . .. .. .. . .. . . . .. ... .. . . .. ... .. .. . .. .. ... Pottia, Key 43 (p. 100) 

11. Peristome teeth usually divided to form 2-3 prongs, straight or slightly twisted, sometimes rudimentary; 
leaves usually somewhat twisted and contorted when dry ..... .. ... . ...... . ........ . Desmatodon, Key 40 (p. 94) 
12. Leaf cells papillose or mammillose, one pap illa on each surface on or near the middle of the cell, the 

papillae often high, sometimes a few cell s with forked papillae ... .. . . .. . .. .. ................ . ........ .. .... 13 
12. Papillae otherwise, either not clearly in the middle of the cell, or more than one per cell, or formed at 

the cell ends ............. .... ................ . ........... . .. . .. . .... . .. ......... .. . . ... .. .. . ........ . ... . .................. 16 
13. Leaves ovate-lanceolate to lingulate, apex acute to obtuse, margins plane, or recurved at base; leaf cells 

papillose-mammillose, the papillae simple or rarely forked, usually large; cell walls not sinuose; capsule 
exserted, smooth, peristome single ........ . ......... . ... . ...... . ................ . . . . ... . Dichodontium, Key 27 (p. 65) 

13. Leaves otherwise; capsule smooth or ribbed.... . ......... . . ..... .......... . .. . ......... . ............. . .. . .. 14 
14. Calyptra large, plicate, often hairy: capsule erect and straight, smooth or ribbed, immersed, or on a 

* Leaves with the lamina bistratose in part are found in the following genera, but identification depends 
primarily on other characters: . Bartramia. Ditrichum zonatum, Grimmia, Orthotrichum lzallii, Tortu/a bistratosa. 
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short seta; gemmae, if present, borne on tl1 e leaves: plants on trees or rock ...... ... . .. . .. . .... .. ....... . 
. . . . . . . . . . .. . . . . . . . . . . . . . .. . . ....... ... . Orthotrichum, Key 76 (p . 217) 

14. Calyptra otherwise; capsule ribbed ................... . .. . .. ................... . ....... . . . .. ............ . ..... ......... 15 
15. Capsule elongate, 2-3 :I; seta long; upper leaf cells short, the papillae large ..... . A11/aco111ni11111 , Key 67 (p. 201) 
15. Capsule short, nearly as broad as long; seta long or short; leaf cells usually clearly longer than broad . the 

papillae large or small .................................................................. Bartramiaceae, Key 70 (p. 206) 
16. Alar cells inflated, often brown . ................................................ .. ......... Key I, no. 79 (p. 12) 
16 . Alar cells not inflated ....... ............... ............. ................................. . ................................. 17 

17. Hyaline cells of leaf base extending up the margins forming a "V" ..... .......... Torte/la, Key 45 (p. 105) 
17 . Hyaline cel ls, if present , not extending higher on the margins than at the costa ............... .................. 18 

18. Leaf apex with teeth on the margins and on the adjacent cells of the lam ina; cells with cuticular thicken-
ings .......... ....................................................................... . ......... Plagiop11s oederi (p. 212) 

18. Leaves otherwise ........ .................... .................................. ... ........ . ............ ....... . .. . . ....... . 19 
19. One papi lla at or near the upper end of the cel l, or a papilla at each end, or rarely the papilla in the middle 

ofthecell. ................... . .. ..................... .. ... ............. .. ........ .............................. ................... .. 20 
19. Two to many papillae per cell, or the cells with cuticular ridges .............. ........................................ 22 

20. Smal l plants on so il ; leaves ± squarrose and contorted, or stiff and erect; capsule ± cyl indric; peri-
stome of 16 teeth , each divided nearly to the base ...................... ........... Ditric/111111, Key 20 (p. 51) 

20. Plants otherwise . ........... .. . .. ...... . . . ... . ..... . .... .......................... .. .... ......... . .. . . .. . .............. . ... 21 
21. Leaves with margins plane or incurved, alar cells d ifferent iated, sometimes infla ted; capsule smooth, or if 

ribbed , dist inctly longer than broad: operculum rostrate: peristome teeth 16, each divided about halfway 
......... ................. ... ..... ... .. ..... ........ ........ ........ . ..... ............................ ....... . . Arctoa, Key 24 (p. 59) 

21. Leaves with margins recurved, or if plane, the alar cell s not clearly differentiated; capsule short and broad, 
zygomorphic, often ribbed when dry; operculum not rostrate except in Conos/011111111; peristome otherwise 
......................... .................. .. .... . . . ..... . ............... ....................... Bartramiaceae, Key 70 (p. 206) 
22 . Leaves bordered by yellowish, thick-walled cells ..... .. ....... ...................... Pottia, Key 43 (p. 100) 
22. Leaves not bordered .... .. ........ ........ ........ . .... . ................... . ................. . ............................ 23 

23. Plants small. usuall y on soil; leaf margins recurved, rarely plane, never involute: costa excurrent ......... 24 
23. Plants otherwise ..... . . ....................... ....... . .. .......... ......................... . ... . ......... ......................... 27 

24. Median leaf cells small, 6- 12 f' wide, ± quadrate; capsule exscrted, wit h operculum and peristome 
........... ....... .. .......................... ...... ................. ... . .... ............... .. .. ... . .. Barb11/a, Key 39 (p. 88) 

24. Median leaf cells larger ......... . . .. ........ . .... .. ...... . .... ....... . . ......... ............ . .. .. ....... . ............. 25 
25. Capsule immersed , without operculum: leaf margins recurved ............. . . Phascum cuspidatum (p. 100) 
25. Capsule exserted, operculum present ... . .. ....... ......... .......... .............. .. ..................... . ...... .. . ........ ... 26 

26. Leaf margins recurved or plane; peristome wanting, or of 16 teeth, the teeth entire, or bifid at the 
tips ..................... ......... . ... ....... . ... . ............ .................................. ... . Pottia. Key 43 (p. 100) 

26. Leaf margins recurved; the 16 peristome teeth bifid to below the middle, st raight, or slight ly twisted 
.. ..... .............. . ................................ ........ ............................ .. . Desmatodon /eucostoma (p. 95) 

27 . Leaf margins plane or incurved .......... ........... .................... ............ .. ................ . ........................ 28 
27. Leaf margins recurved ........... ....... . . . .. .................. ...... ......... ....... ........ ..................................... 38 

28. Leaf cells with thickened cuticular ridges; leaf margins often bistratose: peristome present; plants 
usually on rock, rarely on logs ............................. ...................... ... Dicranoweisia, Key 29 (p. 71) 

28. Leaf cells papillose ... . ............ . . ........ .. .................... ........................ . .. . .... ................... .. .... 29 

29. Leaves with subulate tips ending in 1-2 elongate cells; clavate gemmae common; plants on bark or rock 
....... ........ .. ... .. .. ... ............... .. ........................... . ..... .... ........ .. ... .. ........ .Zygodon vulgar is (p. 230) 

29. Plants otherwise .. . . ... . .. . . ....................................... .. .. .. .. . ........... . ... ............ . .. . .. ....... . . ............ 30 
30. Plants usually on trees ............ .. ........................... .............. ..... Orthotrich11111, Key 76 (p. 217) 
30. Plants on rock or soil. . . .. ........................... . ... .. ............. ................................................ 31 

31. Plants on bare soil; leaf margins strongly involute; per istome variable, well-developed, rudimentary, or 
wanting ............................ .. .................. . .. .. .............................. .......... Weissia controversa (p. 114) 

31. Plants otherwise . .. .. .............. ........ ....... ....... .............................................. . .. . . ....... ....... . ........ 32 
32. Leaves serrulate above the base on the margins of the upper hyaline cells; peristome of 16 teeth .. . 

......... ... .. .. ..... . .. .. . .. .... ... .... . .. . . ... .. . . . . . .. .. . ...... ... .. . . .. ... . . .. .. . . . . .. . .. Euc/adium verticillatum (p. 98) 
32 . Leaves entire, or sometimes crenulate by projecting papillae, irregularly notched in Trichostomum ... 33 

33. Plants small, on rock, usual ly limestone; leaves 0.6-1.8 mm long; costa with guide cells and stereid bands; 
seta 3-4 mm long; urn less than I mm long; peristome wanting ...... . .... . Gymnostomum aeruginosum (p. 99) 
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33 . Plants otherwise . . ... ... ........... . ....... . ......... . ... . .. . .. ... .. .. . .. ..... . . ... .... . ....... . ......... . . . ........ . .. .. .......... . 34 
34. Leaves oblong-lancco la te to ± lingulate, never long-acuminatc; perichaetial brac ts convol ute; pcri-

stome long and tw isted; p lants com monly fruiting; o n so il o r so il over rock .. . Barbula, Key 39 (p. 88) 
34. Plants otherwise.. . . . ... .............. .. . ... . .... . ............ .. . ....... . . . . . .............. . . . ...... ... . ........ . . .. . . .. 35 

35. Lea f margins bistratose; leaves to 2 mm lo ng . .. .. .. . ..... ...... .. ..... .. .. Trichoslomopsis aus/ralasiae (p . 113) 
35. Leaf margins unistratose . ......... . .... . ... .. ................... . .. . .. . .. . .... .. ............ . . ...... . .... . ... . ....... . . ........ . 36 

36. Leaves 2-6 mm long; cos ta glossy a nd prominent o n the back of the !ear .... ................ .. ........ .. . 
. ..... ... .. . .. . . ... .. . .. .. . . . . . .. .. . .. . .. . .. ... .. .. ... . ... .. ..... ... . ...... ... ... . . . ... Trichosto11111111 /enuiroslre (p. 11 4) 

36. Leaves sma ller; costa ot herwise .......................................... . .. .................. .... ....... .... ....... 37 
37. Upper leaf cell s ± rounded , the papill ae on the cross wa ll s and over the lumen; costa with 2--4 large 

median guide cells; autoicous; capsule r ibbed \\'hen dry ; seta , hor t. a bout 1.5 mm long ......... . ........ .. . 
. . . . .. ... ... .. .. . . . .. . .. . .. ... .... . . . . . . .. .. . .. . . . .. .. . .. . . . . . .. .. . .. ... . . . . . .. . . . .. .. ... . .. . .. Amphidium /appo11icu111 (p. 2 16) 

37. Upper leaf cells ± quadrate, the papillae over the lumen; cos ta wi th a stereid band , without guide cel ls; 
capsule not ribbed; seta 6-12 mm long ........... ........ ..... ... ...... ... ... . .... . A11oec1a11gi11111 aesrirn111 (p. 87) 

Lcaies with rccur\'cd margins 

38. Cross walls of leaf cells sometimes thickened a nd bulging dorsa ll y a nd ventrally, in cross sec ti o n 

resembling papi llae . ...................... . ........ ... . ........ ... . .... . ... . ......... ... Dicranoweisia cirrara (p. 71) 
38. Leaf cells distinctly papil lose ....... .. .................... . ... .. . ........ ........ . . . .. ..... ... . . .. . .... ....... ..... .... 39 

39 . Plants on rock, dark green to nearly black, or somet imes reddish brown ; leaf margins of more tha n one 
layer of cells, the upper lamina sometimes bist ratose; calyptra never large and plicate . .... .. .. ......... . .. . .. 
.. .. .. ..... .... . .... . ... ... . . ... . ... ..... ........ .... .... .. . . ... .. . . . .... .. . .. . .. ... .. . ... .. . ... .. . . .. . . . .. Gri111111ia, Key 49 (p. 120) 

39. Plants otherwise . .... . . .. .. . . . . . . . .. .. . .. .. . .. .. . . . . . .. . . . . . . .. .. .. . .. . . . .. . . . .. . .. .. . . . .. .. . .. . . . .. . . . . . .. . . . . . . .. . . . . . .. . . .. . 40 
40. Pla nts green , in soft dense tu fts on rock; leave, ..:risped v. hen d ry, li nea r- lanceolate; margi ns recurved 

at the middle or below, plane above : capsule ribbed, irnrnerscd. o r on ;i short seta; pcris tornc wanting; 
calyptra cucul la te, smooth .. ................... .. ... ....... .. . .. ................... .. . Amphidi11111 , Key 75 (p . 215) 

40. Without this combi na tio n or characters .. ................... . .. ....... .. . .......... .. .. .... . .. ....... .. . .4 1 
41. Capsule immersed, o r on a short seta; calyptra plicate, large, often hairy; stems erect , or often creeping 

and the branches erect; plants o n t rees or rock , never on soil. .. .. .......... O rt hot richaceac, Key 74 (p. 2 15) 
41. Capsule not immersed, sc ta lo ng; calyptra smal l a nd cucullatc........ .. ... .. . .. .... .... .. . .. ...... . .42 

42. Plants small, usually o n limesto ne; leaves lanceolate, 0.8- 1.8 111111 long; pc ri sto rnc wan ting; opcrculu m 
attached to the columella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . G.1·111110sro11111111 recurviroslre (r . 99) 

42. Plants otherwise; opercu lum free ..... ......... ... . . ... .. .. . ..... . ....... . ............. .. . .... . .. . . .. . . ...... . .... . .43 
43 . Plan ts often encrusted with lime; leaves entire, lanceol a te to lingula tc, apex acute to ro unded ; leaf base 

strongly decurrent, the decurrent part 2- 5 cells wide al leaf base a nd 5-10 ce lls long ; dioicous ... .. .. . 
. .. . . . . . .. .. . . .. . . .. . .. . .. . .. .. . . .. . . . . . .. .. . .. . . . .. . . . .. . . . .. .. . . . . .. .. . . . .. .. . .. . . . . .. . .. . .. . . . . . . Didymodon lophaceus (p. 98) 

43 . Plan ts otherwise; leaves not decurrent or less strongly so . ........................................... .... ...... . .... .. .44 
44. Plants yellow-green above, reddi sh brown below ; cos ta usua lly excurren t as a pe lluc id mucro; leaf apex 

often denticulate; peristomc of 16 stra ight teeth; a nnu lu s dec id uous ; auto icous .......... .... . .. .. .... . 

. .. . . . .. . . . . . . .. . .. . . . .. . .. . . . .. . .. . .. .. . .. . .. .. . . . .. . .. .. . .. .. . .. .. . .. . . . . . . . . . . . . .. . . . . . Didy111odo11 rec11rvirostri.1· (p. 97) 
44. Without this combination of characters ...................... ..... ...... . ......... . ...... .. . ... .. . .. . .. ... ....... 45 

45 . Capsule ribbed when dry , strumose, or the leaf margins bistratosc, o r both ....... .. Cynodo111i11111, Key 26 (p. 63) 
45. Capsule never ribbed when dry, not st rumosc; leaf margin, usua ll y unistr::itose . .. . ...... . ..... .. . ....... ... .... 46 

46. Peristome long a nd twisted (wa nt ing in B. rnbigi11osa) .... ......... ......... ..... Barbu/a, Key 39 (p. 88) 
46 . Peristome no t long and twisted . short, straight or slight ly t,, isted, the teeth divided or pcrfo rJte, 

sometimes rudimentary or wanting .... ........ . ..... . . ........................ .... Didy111odon, Key 41 (p. 96) 

Key 3. ACROCARPOUS MOSSES WITH SMOOTII LEAF CELLS 

1. Costa broad, 1/3 to 1/2 the width of the lea f base, usually ending before the rounded , obtuse apex ; leaf 
margins entire, revolute; o uter peri stome shorter than the enJo,tomc .... .. .. .... Meesia 11/ig i11osa (p. 204) 

1. Plants otherwise ... . ....... . . .. ........... . ......... . .. ....... .. ... .. ... . ............. . ............ . .. . ...... ...... . . . . . ... .. . ...... 2 
2 . Leaves long-li ngulate, oblong, or spa tulate; leaf ce ll s sometimes papil lose; peristomc si ngle, or rarely 

wanting ... .... .. ... .... . . .. . .. . . . ................. .. ... ................. . . .. . .. . ....................... . .. . . . ................. 3 
2 . Plants otherwise . . . ... ........ . .... . ..... .. . . . .. . .... ... . .. ... . ........ .. ...... . . . ... . . . . . .. ... . .. .. ... .. ... 6 

3. Peristomc long and twisted .. . . ..... . .. . .. ..... . .... . . . ... . .. .. ........ . . ... . .. . ...... . . . . .. . ..... .. .. .. . ...... ... .......... ... . .4 
3. Peristome short or want ing; leaves apiculatc or p ili ferous . . .. . ... ........ .. . ... .... . . ..... .... ... .. . ... .... ..... .... . ... 5 
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4. Costa with one stereid band; leaves sometimes with a border of differentiated cells ..... ... ........ . . 
.. . . .. .. .. .. . .. .. .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . .. . .. . .. . . . . . . . . . . . . . Tortu la , Key 46 (p. 106) 

4. Costa with two stereid bands; leaves not bordered ............ ............... Barbula unguiculata (p. 92) 
5. Leaves imbricate to spreading when dry, or only slightly contorted; cell walls strongly th ickened on the 

dorsal side in the upper part of the leaf, or peristome wanting .. . .. .. ..... ...... ... . . . Pottia, Key 43 (p. 100) 
5. Leaves usually somewhat contorted or twisted when dry; cells otherwise; peristome present. .... ...... ... . 

... .. . . . . .. . .... ... .. ... ... .. . . . .. . .. . . . ..... .. . . . . . . . . . . . .. .. . .. . . . . . . . . .. . .. ... . . .. .. . . . . . . . . . . . . . . . Desmatodon, Key 40 (p. 94) 
6. Peristome of 4 teeth; if sterile, gemmae commonly present, borne in cup-shaped receptacles formed 

by the upper leaves; leaves ovate to lanceolate, the upper cells isodiametric .. ........ . ................. . . 
. .. . . .. .. .. . .. .. .. . .. .. . .. . . .. . . . . .. . . . . .. .. . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . .. .. . Tetraphidaceae, Key 8 (p. 27) 

6. Plants otherwise .............. ... .... . . ... . ...... . .. .. . . . .. . .... ... . .... . ... .. .. ....... ... .... ...... ... .... .................. 7 
7. Plants plainly dendroid ..... ...... .. .. ..... ..... . ... .......... .. .... . ...... .... ......... .... Leuco lepis menziesii (p. 191) 
7. Plants never dendroid .. . .. . . .. ...... ........... ................... . ............................... ........................ ... .... 8 

8. Leaves ovate-lanceolate, linear-lanceolate, or linear, the margins plane or incurved; alar cells differen-
tiated, usually plainly inflated , often brown .......... .... ................................ .... ....... ............... 9 

8. Leaves otherwise . ....... ......... .. . ......... . . . ............. .... ..................................... .. .. ........ ........ 14 
9 . Costa often ribbed or lamellose on the back, 1 /3 to 2/3 the width of the leaf base, the ventral layer of cells 

larger than the cells within ............................................................... Campy/opus, Key 25 (p. 62) 
9. Leaves otherwise .......... . .................. ... ........... .. .... ........................... .... ..... ... .. . .. ....... .... .......... 10 

10. Costa 1/3 or more the width of the leaf base, without guide cells and without stereid bands .......... .. 
................. .................. ......... ........... . . ....... . ............................ Paraleucobryum, Key 32 (p. 82) 

10. Costa narrower, or with guide cells and stereid bands .... .. ..... .... ............... .. . ... ..... . ......... ... ... 11 
11 . Costa with guide cells and 1-2 stereid bands, or the leaf tips commonly broken off .... ...................... . 12 
11. Costa without guide cells, the leaf tips not broken .. ... . . . ..................... ......... ............... ................ 13 

12. Costa usually more than 1/3 the width of the leaf base, plainly excurrent; leaf tips not broken; peristome 
teeth 16, each divided to the base or nearly so ............. ............ .. Dicranodontium denudatum (p. 70) 

12. Costa narrower, to about 1/3 the width of the leaf base, often less, not excurrent, or less conspicuously 
so; peristome teeth 16, each divided about halfway ; leaf tips broken off in only a few species ... ..... . 
.... . . ... .. . ... . . . . . . . . . . . ... . . . . ..... ........ ......... . ..... ........... . . . . . ..... ... Dicranum, Key 30 (p. 72) 

13. Alar cells plainly inflated, brown; capsule erect, radially symmetric, smooth, pyriform; peristome teeth entire 
or perforate, sometimes spl it at the tips ........ ..... ......... ... . ......... . .... ... ....... ....... ... Blindia acuta (p. 56) 

l 3. Alar cells differentiated, sometimes inflated but not consp icuously so; capsule inclined and curved, or if 
erect, plainly ribbed; peristome teeth 16, each divided about halfway .. ................ Arctoa, Key 24 (p. 59) 
14 . Capsule immersed, without an operculum ........... .. . .. ......................... . . . .... Key 1, no. 56 (p. 11) 
14. Capsule exserted, with an operculum . ...... .... ... .. .... . .. . . .. . ........ ... ...... . ........ . .. ... . . .. . ... .......... 15 

15. Leaves glaucous ....... .. ..... . .. . . ........ .... . .. . . . .. . .... ......... .. . .. . . . ... . . .. .. ... . . ... .............. .. ........... .. .... . .. . . . 16 
15 . Leaves not glaucous .............. . .. .. . .. ... . . .. ..... . ..... . ... ................... . ......... ................................... 17 

16. Leaves appressed, keeled; leaf cells somet imes papillose by projecting cell ends; capsule short, curved, 
ribbed when dry ... ..... .... .. .... ....... . .... . .............. .. ..... .............. Co110s1011111m tetragonum (p. 209) 

16. Leaves neither appressed nor keeled; cells never papillose; capsule oblong-cylindric, straight ......... 
... .. .......... ... .. ...... ... . . .. ..... . .. . . .. . .. .. ... .. .. .. . .. ..... . . .. . . . . . . . .. . . . .. .... . .. .. . Saelania g laucescens (p. 55) 

17. Plants small , the leaves usually imbricate, ovate, ovate-lanceolate, or lanceolate, margins recurved, costa 
usually excurrent; cells smooth, or sometimes papillose, med ian and upper cells small, quadrate to rounded, 
6-12 µ in diameter; seta long, capsule cylindric, peristomate, rare ly fruiting ......... Barbula, Key 39 (p. 88) 

17. Without this combination of characters ........ ................ ..... .. ..... .................... . . ................. .... .. ... 18 
18. Leaves, at least upper and perichaetial, lanceolate-subulate, setaceous, or sometimes subulate from the 

ovate base, a lways with a subulate apex ................... .... . ....... . . ... ... ..... .......... ........ .. ........... 19 
18. Leaf apex not subula te . .. ............ ...... . .. ............. ..... ... . .. . ... ..................................... .......... 28 

19. Plants commonly sterile; leaf base whitish and glossy; cost a broad, more than 1 /3 the width of the leaf base, 
with a ventral row of large cells and a row of median gui de cells, sometimes with ste reid ce lls, often with 
lamellose cells on the dorsal surface; plants on cliffs ............... ....... .... ... . Campy/opus fragi/is (p. 62) 

19 . Plants otherwise ... . ........................ .. . ....... .............. . ..... ..... .. . . . . . . . . ..... ....... . ............ ..... .. ............ 21 
20 . Plants small , on rock .. .. ..... ...................... .. ..... .................... .. . ..... ...... Key 1, no. 59 (p. 11) 
20. Plants otherwise, larger, or on so il. ... . . . . .. ......... . . .. ........... ........ .............. .... ........ .............. .. 21 

21. Capsule with a neck nearly as long as the rest of the capsule, sometimes longer. .. ............ ..... .. . .......... 22 
21. Capsule without a neck, or the neck not clearly set off .............. ... ...... ..... .................. .. . .............. 24 
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22. Capsule inclined to pendent, brown, glossy, not strumose: peristome double: upper leaves to 6 mm 
long, costa long-excurrent ; plants common ............................. . Leptobry11111 pyriforme (p. I 77) 

22. Capsule erect to inclined: plant s ra re ..... . .. . ............................. .......... ... . ................ . .... . .... 23 
23. Leaves to 5 mm long, rarely to 7 mm. costa usually endin? before the apex; peristome double; plants on 

rotten or charred wood. usually in the redwood region ......... . ........... . ........ Orthodontium gracile (p. 178) 
23. Leaves smaller, 1--4 mm long; peristome single: plants on so il ................. . Trematodon. Key 33 (p. 83) 

24. Capsule horizontal to pendent, dark reddish brown, smal l. to I mm long, subglobose, zygomorphic, 
smooth, mouth small: operculum conic-ap iculate: peristome of 16 short , irregular, papillose teeth 

.................................. ............................. ......... .......... .... ...... . Catascopium nigritum (p. 205) 
24. Plants otherwise, the peristome teeth well-developcd .. ..... .. ... ....... .............. ...... .................. 25 

25. Peristome teeth bifid to the base or nea rl y so ................... ..... . .. . .. . . . ......... Ditrich11111, Key 20 (p. 51) 
25. Peristome teeth bifid about halfway ........ . ...... . .. . ..... . . .. ........... . .................................... . ........ 26 

26. Costa without stereid bands; alar cells usua ll y differentia ted, so metimes ± inflated; autoicous ..... . 
....... ...... .................... .. ................ .... ..... . ....... . .. . ..... ...... ........ . . . .. ..... Arctoa. Key 24 (p. 59) 

26. Costa with stereid bands; alar cells not difTerentiated ................ . ........................ . ............... 27 
27. Autoicous; leaves 2-5 mm long, lanceolate-subulate from the broad base: capsule zygomorphic. strumose, 

not ribbed..................... . ........... . ........................................... . . . Oncophoms wah/enbergii (p. 82) 
27. Dioicous, or rarely autoicous; capsule no t strumosc, or if so, r ibbed when dry. or the leaves smaller ...... 

. ............... . ..... . . . ....... ....... ........................................................ ........ . Dicranella, Key 28 (p. 66) 

Leaves neither sctaceons nor snhulate 

28. Leaf margins plane or incurvecl, sometimes ± recurved in Portia and Mcesia ........ . ............... 29 
28. Leafmarginsrecurved ........................................................................ ... ................. . .. ..... . . 50 

29. Leaves strongly sq uarrose . ...... . .. . ....................................... . . . ..... . ...... . .... . ....... . .. . . ... ... .. .... ... ....... 30 
29. Leaves not strongly squarrose . ... ..... . . . .. . ............ . ..... . ..... . ...... . ... . . . ..... ... . . . .... . ................... .. ........ . 32 

30. Leaves not decurrent ....... . ... . ............. .. ..... . . ....... .. ........ . .... .. .... . DiNanella srhreheriana (p. 69) 
30. Leaves decurren t .. .. . .. . . . . . .. . . . . .. . . . . . .. .. . . . . . . . . .. .. .. . .. .. .. . . . . . .. . . . . . . . . . .. . . . . ........ 31 

31. Leaves entire except the crenulate apex. obtu,e to ± acut~ .... . ... .. . .......... Dicrane/la pa/ustris (p. 68) 
31. Leaves serrate to the base or nea rly so. acute .................... .. .Meesia triquetra (p. 204) 

32. Leaves bordered by elongate cells, the border commonly of more than one row of cell s (border weak 
in Mnium blyttii).. .... ... .. .. .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . .. . .. .. . . . . . .... . . . .. . . .. .. . ............. .. . .. ............. .. 33 

32. Leaves without a definite border, somet ime, the margi nal row of cells somewhat longer and narrower 

....... ... ........... ... .... . ................... . ...................................... . . . ............... . ........... . . . .......... 38 
33. Leaves long-clecurrent. the decurrent part 0.5-2 mm long : margins entire ...... . ..... Bryum weigelii (p. 176) 
33. Leaves not long-decurrent , or if so, the margin s toothed ...... .. ...... ..... ... ........ .................. ...... ....... 34 

34. Capsule erect, globose to pyriform. with an operculum. eperistomate: small pl a nts on soi l ........... . 

.. .. . .. .. .. . .. .. . .. . .. . . . .. . . .. . . . ... . .............. . ........ . .. . .. ........... Physcomitrium, Key 55 (p. 154) 
34. Capsule horizontal to pendent. never erect; peristome double .............. . .... ... ................... . . ..... 35 

35. Capsule zygomorphic, with a long tapering neck ...................... .. .......... .. . . .......... . .......... . ............ 36 
35. Capsule radially symmetric, wi thout a neck, or the neck short .................... . ................ .. ............... 37 

36 . Leaf border bistratose: med ian leaf cell s 60- 85 x 20-30 µ, the walls thin except in the border cel ls 
.................................. ............... . .... . ......... . ......... ........................ . Bryum 11/iginosum (p. 175) 

36. Leaf border unistratose, weak ........... . ........ .. ... ........... .. .... . .. .. .. . . . ..... Amblyodon dealbatus (p. 203) 
37. Leaf margins entire, the border unistratose, often darker in color: leaves acuminate, cell walls thin, median 

cells 160 X 30 µ; urn 1-1.5 mm lon g; plants small, in the lowlands west of the Cascade Mountains . . .... .. . 
....... . ............. ... ..... . . . ... . ....... . .. . .... . .... . .... . . .. ... . .. . ... ... .. . .. . .. . ........ . .. . .. . Epipterygium tozeri (p. 176) 

37. Leaf margins otherwise, or the median leaf cell s with thick pitted walls, or the plants arctic-alpine; capsule 
usually larger ......................................... .. ................................ Mniaceae, Key 66 (p. 189) 

38. Leaves entire, ovate to obovate-spatulate, the apex rounded; basal leaf cells with long cilia on the 
margins ........... . ........... . . .................................................... . Oedipodium griffithianum (p. 157) 

38. Leaves otherwise ....... . ................. ... ..... . ....................... .. ............... . ............... . ................. 39 
39. Small glossy plants with elongate julaceous stems; leaves imbricate, ± ovate, concave, entire or nearl y so; 

upper leaf cells long and narrow .... .. . ............... ..... . ...... .... .... ........... ....... ... Polrlia filiformis (p. 185) 
39. Plants otherwise........................ . ....... . . . .. . ..... ... ... . .. .... . . .... . .. . ............ . ...................... . ...... .40 

40 . Capsule not erect; peristome double ....... . .......... .. .. ... . ...... . .......... . .................. . .......... .. ..... .41 
40. Capsule erect . .......... . ................. . ..... . ... . . .. . . . .... . .. ......... . . ..... . ....... . . . ..... . . ..... .. ......... ... .... .45 
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41 . Capsule zygomorphic ............................................................... . .. .............. . .. ........... . ...... .. .... .42 
41. Capsule not zygomorphic, or only slightly so in a few species of Bryum..... . ... . .......... . ....... .44 

42 . Peristome teeth and cells of the opercu lum spiral; outer teeth not shorter than the inner; operculum 
conic, blunt; leaf cells large and th in-walled .. . ..... . ............. . .. . .. ........... Funaria, Key 54 (p. 152) 

42. Peristome teeth and cells of the operculum not spiral; outer peristome teeth usually shorter than the 
endostome; plants not common ................ .. ....... .. . .. .. .............. ....................... . ...... .. ........ .43 

43. Leaves small, to 1 mm long, or if larger, the cos ta excurrent; margins entire; perichaetial bracts to about 
2 mm long; operculum acute; plants not in bogs .... .......... ............... ...... . Plagiobryum, Key 63 (p. 178) 

43. Leaves larger, 2-6mm long ; costa never excurrent; margins entire or serrate; plants in bogs . ....... ...... . 
........................ ...... ... ... .. ...... .................................... .......... ..... ....... Meesiaceae, Key 68 (p. 202) 
44. Leaves oblong or oblong-ovate, median cells long, 4-6:1, margins entire; or leaves ovate, the upper 

ones sometimes ovate-lanceolate, median cells short, less than 4:1, margins entire, or slightly serrulate 
at apex .. ..................... .. ....... . ..... . ... . ............ ............... . ............... .. . . Bryum, Key 62 (p. 163) 

44. Leaves ovate-lanceolate, or the upper leaves linear-lanceolate; median cells more than 4:1; margins 
often serrulate at apex .......... ........ .......... .... .......... .......................... . Pohlia, Key 64 (p. I 79) 

45. Plants on rock ....... .. .. .. . ... . ... .. . . .. ........... .. ....... .. ............ .............. .. ....... Gri111111ia, Key 49 (p. 120) 
45. Plants not on rock; infrequent to rare............. ... . . . .. ....................................................... . . .46 

46. Plants ± julaceous; leaves imbricate, stiff and erect when dry, ovate to ovate-lanceolate, apex ± 
obtuse; peristome teeth 16, each tooth usually divided about halfway ...... Ao11gs1roemia /ongipes (p. 59) 

46. Without this combination of characters .................... . .. . ..... .. . . ........ . .. . ... . .. . ............. ........... . .47 
47. Capsule with a neck as long as the rest of the capsule or longer ; peri stomc single , rarely wanting; plants on 

dung or decaying animal matter, rarely on soil or rotten wood; not common ...... Splach naceae, Key 57 (p. 157) 
47. Capsule with the neck shorter or sometimes indi sti nct; plants on soil. .. ............. ....... . .. ............ . .. .... ..... .48 

48. Operculum convex to conic, the cells in spiral or oblique rows; capsule peristomate, the teeth some-
times rudimentary; rare ..... .................................... . .. . ............... E111os1hodon, Key 53 (p. 151) 

48. Operculum conic-apicu late to rostrate, the cells not in spiral rows .. ... . ..... .. ............ ................ .49 
49. Operculum rostrate, sometimes attached to the columella; peristome want ing or present; calyptra cucullate 

. ................ ... ............................. ... . . ........... . ..... . . . ...... .. .. .. ... .... . . ............. Porria, Key 43 (p. 100) 
49. Operculum conic-apiculate, free from the columella ; peristome wanting; calyptra mitrate ............. ... . . 

...................... . .. . .... . . ....... . ...... .. . . ...... .. ... . .... . ..... . .......................... Physco111i1ri11111, Key 55 (p. 154) 

Leaves with recurved margins 

50. Cell s in the upper part of the leaf isod iametric to short-rectangular, the walls ± thickened; peristome 
single, or sometimes double in Ort/101richu111 ......... . .................... . ........ . . .. .... .............. ...... . 51 

50. Cells in the upper part of the leaf 2:1 or longer, if shorter, the walls thin and the cells very large; 
capsule with a long or short differentiated neck ................. . ..................... ... ............ . ... .. ......... 57 

51. Plants usually dark green to blackish, on rock; capsule immersed to exserted, ovoid to ellipsoid, rarely short-
cylindric ......... .. ...... ... . ............... .. . .. ........ . ....... . ............................. . ..... Grim111ia, Key 49 (p. 120) 

51. Plants otherwise .... .. ............... .... ....... ..... . .. ... ................................. . ...... .............................. .. .. 52 
52. Capsule strongly ribbed when old, inclined to horizontal; peristome teeth 16, each divided nearly to 

the base, somewhat united at nodes; plants common in various habitats, often on bare so il. ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cera1odon purpureus (p. 49) 

52. Capsule smooth, or the teeth otherwise ............ .. . .. . .. . ........... ... .. .. . .. .................................. 53 
53. Leaves crisped and contorted when dry ......... .. ... .... . ..... .. ....... .. ... ... ...... ....... .. ........................... . 54 
53. Leaves not crisped and contorted when dry . .... . .. .............. ........ ........ ... .......................... ...... . .. 56 

54. Peristome teeth 16, entire, or sometimes divided at the tips; capsule smooth, straight and erect or 
nearly so; plants on wood, rarely on rock, common ........................ Dicranoweisia cirrata (p. 71) 

54. Peristome teeth 16, each divided nearly halfway; plants on soil or rock, rarely on decaying wood .. .... 55 
55. Leaves lanceolate to lanceolate-subulate from the ovate or obovate base, the cells never papillose; capsule 

arcuate, not ribbed ........................ ......................................................... Oncophorus virens (p. 81) 
55. Leaf base not clearly differentiated; cells smooth or papillose; capsule erect to inclined or ± curved, lon-

gitudinally ribbed when dry .. . . .... ........... ... .... . ........................... . .... . ... Cynodo111iu111, Key 26 (p. 63) 
56. Capsule ribbed when dry, seta to 3 mm long; leaves smooth, or slightly papillose; costa not excurrent; 

plants on rock .... .. ................ ..... ........................................... .. Orthotric/111111, Key 76 (p. 217) 
56. Capsule not ribbed, seta about 10 mm long; costa excurrent .............. ... Barbu/a, Key 39 (p . 88) 

57. Leaf cells large and thin-walled, the med ian cells 25 µ wide or wider; capsule erect and radially symmetric ... 58 
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57. Leaf cells narrower (except Bryum sandbergii); peristome double, or in Mielichho(eria, the exostome want-
ting ................. . ......... ........ . ........... . . . .... . .. . ...... . ............. . ..... .... ... ..... . .. . ...... .. .. . . . ... . ...... ... . . .... 59 
58 . Neck as long as the rest of the capsule or longer; peristome single ....... Tay/oria, Key 59 (p. 159) 
58 . Neck shorter than the rest of the capsule; peristomc wanting ..... Physcomitrium, Key 55 (p. I 54) 

59. Leaf cells elongate, 4:1 or longer; leaves never bordered ......... .. ..... . .. . . . .. . .... . .... . . ............ . ..... . ..... 60 
59. Leaf cells usual ly shorter and broader, less than 4: I, or longer in a few species; leaves of some species bor-

dered by elongate cel ls; ci lia of endostome often appendiculate ............. . .. . .... . .. Bry11111, Key 62 (p. 163) 
60 . Leaves ovate to ovate-lanceolate, margins recurved , entire; capsule erect to inclined , rad ially sym-

metric: outer peristome wanting; plants on rock ........... . ......... Mielichho(eria macrocarpa (p. 177) 
60. Plants otherwise ......... . ..... ... . ............. . .... ... .... .. . ... .. ... .. .. .. .. ....... . ... . ......... . ............... . ....... 61 

61. Leaves entire, or the cos ta excurrent; capsule zygomorphic; rare, arctic-a lpine . . . P!agiobr_vum, Key 63 (p. 178) 
61 . Leaves often serrulate at apex , costa never excurrent; capsule usua lly radially symmetric, sometimes ± 

zygomorphic; cilia ra rely append iculate .... . . .. ...... ... . .... ......... .. .. .... ......... . ...... . . Poh/ia, Key 64 (p. 179) 

Key 4. PLEUROCARPOlJS MOSSES, THE LEAVES EcOSTATE , OR THE 

COSTA SHORT, DOUBLE, OR BOTH 

I. Plants large, usuall y regularly pi nnHte. each yea r's growth aris ing from about the mi ddle of the stem of 
the preced ing year; stem leaves usually 2-3 mm long ....... .... .. . . .... ... . ... . H11!ocomi11m sp!endens (p. 332) 

1. Plants otherwise.. . ..... ... . . ..... . .. . ........... .. ....... . .. . . . . ... ... . ... . ..... .............................. . ..... . ..... 2 
2. Plants smal l, often glaucous green : leaves 0.3-0.6 mm long, broadly ovate to ± orbicular, concave; 

leaf cell s short, often papill ose, the papillae usua ll y fo rmed by projecting cell ends; paraphyllia want-
ing .. . .... ........ ........... . .... ........ . . . ............................ . . .. . .. . . ... . ............ . Myure!!a , Key 87 (p. 248) 

2. Plants otherwise ........ . ...... . ....... . ... .. . ... . .. .. . . ...... . ...... . .. . ... .. ........ .. .. . ....... . ........ . .. . ...... .......... 3 
3. Plants reproducing asexually by branch-li ke pr0pagul 11 borne in the leaf axils .. .lsoptC'l'Vf!ium i'legans (p. 315) 
3. Propagula want ing, or not branch-like .......... . . . ... .......... .. . . ..... .... ... .... ..... . ..... . . ... .. ....... ... ............ ... .4 

4. Leafcells papillose .... . . . .. . ... ......... .. . . . . .. ........................................ . ......... . . . . . . ............... .. . . ... 5 
4. Leaf cells not papi ll ose .................. . . .. ... . . . .. .. . . ... ........ . . .. .... . ........ .................. . ... .. . . ... .. . ..... 11 

5. Upper and perichaetia l leaves, or all leaves ending in hyaline points; plants always on rock ... ... . .... . . .. .. . 
.. . ...... .. .. .. . .. . .. .. . . .. .. . .. ... .. .. . .. . ..... . . .. .. .. . .. ... ... .. .. . . . .. .. ... .. . .. . . . .. . . . . . . . . Hedwigiaceae, Key 80 (p. 236) 

5. Leaves without hyaline points . .. . . ......... . .. . .... . ...... . . ..... .. ... . .................... .................................. 6 
6. Papillae formed by projectin g cell ends ...... . . ... . . ..... .. . ........... ................ . .. ..... .. .... ................ 7 
6 . Papill ae not formed by projecting cell ends ............. . ... . ... .. . . ... .. . . .. . . . ... . ....... ............. .. ......... 10 

7. Rranches strongly julaceous ... ........ . . .. . ......... . ... .. ........... . .... . ... . ....... ... ........................................ 8 
7. Branches not or less strongly julaceous ........... . .... . ............ . . ..... ... . ..... ...... .......... .... ........... . ....... 9 

8. Leaves to 1.6 mm long, sharply serrate at apex; paraphyllia wantin g .. . Pterogonium gracile (p. 240) 
8. Leaves smaller, to 1 mm long, often shorter, entire, or serrulate at apex; paraphyllia and asexual re-

productive bodies often present. ......... .. .. .. . .................... . ...... . Pterigynandrum filiforme (p. 259) 

9. Leaves plicate; paraphyllia wanting ....... .. .. ....... . . ... ... .. . . .. . .. . ........ . Rhytidiadi'lphus triquetrus (p. 330) 
9. Branch leaves not plicate; stems with branched paraphyllia ..... . .... . .. ........ Hy/ocomi11111 sp/endens (p. 332) 

10 . Leaves entire or the tips of branch leaves serrulate; cell s smooth , or ± papillose on the dorsal surface, 
the papillae small; plants often fla gelliform ; small pseudoparaphyllia often present; rarely fruiting 
............... . . ...... . ................ ................................ . . . . ......... ... .. Pseudoli'skee!!a tectorum (p. 258) 

10. Leaves commonly serrate or serrulate; cell s distinctly papillose, one or more papillae per cell; paraphyl-
lia commonly present; capsule horizonta l to cernuous ............ . .... . ... Heteroc!adium, Key 94 (p. 262) 

11. Leaves plicate ........ .... ........ . .. . .. . . .. . ... .... ............................ . . ......... . ...... .. . . ..... .. ..... ...... . .... . . .. ..... 12 
11 . Leaves not plicate, or if somewhat plicate, the alar cells differentiated , or the leaves complanate, or both ... 16 

12. Stems with abundant paraphyllia ... . ......... ... ...... ... .. .... .... ..... . ......... .. . . . . .. .. ..... . . .................... 13 
12. Stems without paraphyllia ....... .. .. . .... . ..... .... .... .. . ....... . ....... . .......... ................................... .. 15 

13. Leaves transversely undulate, falcate-secund at the ends of branches; plants branching irregularly ..... . 
.. ........ ... ........ .. . .. . . . . . . . . .. .. . .. . . . . . . . .. . . ...... ... . .. . .. . . .. . . ........ .. . ... .. . .. . . .. . .. .. . Rhytidiopsis robusta (p. 331) 

13 . Leaves not transversely undulate ...................... . . . .......... .. ..... .. ... . ............................ .. ........ .. ... .. 14 
14. Leaves stron gly falcate-secund; plants regularly pinnate, the branches complanate ............ .. .. . .. . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pt ilium crista-castrensis (p. 327) 
14. Leaves not falcate-secund; plants branch ing irregularly to ± regularly pinnate, not clearly com-

planate .. . ... .. .. . .. . ... .. ............. . ... . ..... . .. . ...... . .. ... .... . ...... .. ......... . Hylocomi11111, Key 118 (p. 332) 
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15. Leaf margins recurved; leaves imbricate, straight and erect. never falcate; plants glossy, usually golden 
green. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... Orthothecium chryseum (p. 313) 

15 . Lear margins plane; leaves not straight and erect, usually falcate-secund: common ................ ......... .. .. . 
.............. . .. . .................... . .. .. ............................... ........................ . Rhytidiade!plrus !oreus (p. 329) 
16. Leaves complanate and undulate ............................. ..... .. .. .... ......... ............ .. .. ...... ........ ...... 17 
16. Leaves not undulate, or rarely slightly so, sometimes complanate .. ... .. .. ............. ..... .......... .... .... 20 

17. Main stems with abundant paraphyllia, the leaves costate; small leaves of flagelliform branches ecostate, or 
the costa short. . ........ . .... . ... ........ .. ................... .................... ............... . Neckera menziesii (p. 243) 

17. Stems without paraphyllia ................................................. ..... ....... .. ......... . .. .. . ...................... ... l 8 
l 8. Leaves spinose-dentate at apex; plants usually on trees, rarely on rock .. ... . Neckera dour:fasii (p. 243) 
18. Leaves entire or serrate, never spinose-dentate . ....... .. ... .. ...... ... ... ... .... ............................ ... 19 

19. Plants large, leaves 2-5 x 1-2 mm , entire, or serrate to serrulatc at apex: on rotten logs or soil. . .. .. ........ . 
.... . . . .. ................ ........ ... .. ...... .. ... .. ....... .. .... .. . .. .. . .. . .. . . .. . .. .. . . . . . . . _ .P!agiothecium 1md11!at11111 (p. 320) 

19. Plants smaller, leaves 1.5-3 x 0.5- 1 mm , serrate or serrulate to about the middle of the leaf; on trees or 
rock ........................................... ......................................... ... .... ... .. ... ... Neckaa pennata (p. 244) 
20 . Stems with branched paraphyllia ; costa single and strong, or short and double ........... ... . . 

.. ... . . ... .. ... .. . .. ... .. . . . ..... .. . . . .. . . . . . . . . .. . ...... ...... .. ........... .. .. . ... . . . . .. ... . . . . . A!sia ca!ifomica (p. 238) 
20. Stems without paraphyllia, or the paraphyllia less conspicuous; costa sometimes si ngle in Ca!!iergon 

turgescens ........... .. . ............... ............. .. . .. ........ .............................. . ...... ........ . .. . ... . . .. . . ... 21 
21. Paraphyllia or pseudoparaphyllia often present.. ............ ......... .................................................... 22 
21. Paraphyllia and pseudoparaphyllia wanting, or if present. small and inconspirnous .............. ..... ... ... . . 24 

22. Leaves squarrose . .. .. ... ........ .. ............ ... ..... .............. ......... . Hcteroc!adirmr procurrens (p. 263) 
22. Leaves not sq uarrose ....... . .... .... .... ......... . ........ .. .......... . ..... . .. .. ..... . .. .. ........ 23 

23. Leaves obovate or ovate-oblong; cells often papillose by project in f! cell ends: asexual reproductive bodies 
sometimes present. .... .... ... ................ . .... ... .. ........ ................. ........ Ptcrigynandrum fili[nrme (p. 259) 

23. Plants otherwise..... ............ ..... ... ...... .... . ....................... ...... . ... Hypnaceae, Key 114 (p. 320) 
24. Plants soft, light green to wh iti sh green; leaves broadly oval, complanate, enti re: alar cells not dif-

ferentiated .. ......... ........ .. .................................................. ...... . ...... Hookaia, Key 86 (p. 246) 
24 . Plants otherwise ........ ... ................................................................. .. ....... . ................ ...... 25 

25. Plants aquatic ... ...... ........ .. .. .. .... ........ .. ..... . .. ........ ..... ... ........................ .. ..... .. ... .. .. . ....... ..... .. .... 26 
25. Plants not aquatic, but often in wet places. ... .............. ....... ... .. .... .. .. . . .. ................... .. ........ 29 

26. Leaves falcate, 2-4 x 1.4-1.8 mm. the wall s of the basal cells strongly pitted ... ..... ... .......... ... .... . . 
.. . . .......... .... . .............................. . ........ . ......... . .. . ..... . .. Scorpidium scorr,ioides (p . 287) 

26. Leaves otherwise ............................. ... .. .. ..... . ....... ..... ...27 
27. Plants often floating, usually attached at base, 10 cm long or longer, sometimes to 50 cm; leaves ecostate, 

often keeled, if not keeled, lanceolate to ovate-lanceolate; stem leaves more than 3 mm long ... ..... ...... . 
.. . . . . . ...... .. ... .. .. .. . ... . . . . . . ............ . .. . . . ......... . .. .. . .. ... . .. . ..... ... .. . .. . . . . . .. . .. .. . . . . Fontinalis, Key 79 (p. 232) 

27. Without this combination of characters ..... ............................ ............... ...... ...... .... . .... . .............. 28 
28. Plants floating, not attached; leaves ecostate, oblong-ovate, 2-3 mm long; cell walls not pitted; median 

cells 60--95 X 12- 16 p ... .............. .... ........... ...................... . ....... . Ca/liergone/la conardii (p. 272) 
28. Plants not floating, usually on rocks in or near water, or on wet so il ; costa usually short and double, 

sometimes longer and forked, rarely want ing.. ... ..... ....... .. .. .. .. Hygrolrypnum, Key 103 (p. 282) 
29. Leaves broadly ovate, oblong-ovate, elliptic, or suborbicular, never no. rrowly acuminate .. .... ........ .. ..... 30 
29. Leaves ovate-Ianceolate, lanceolate, or linear, always plainly acuminate ..... ...... .. .......... ...... ............ 33 

30. Plants on wet rocks or wet soil. ......................... .. .................. .. Hvgrohypnum, Key 103 (p. 282) 
30. Plants on soil, sometimes in bogs... ........ ..... .... ............ ....... . .. ... ................... . ........... ... 31 

31. Leaves often apiculate; alar cells quadrate to short-rectangular; plants in cold bogs in calcareous regions 
................ . . . .. .. ......... .. ....................................... .. .......................... Ca/liergon turgescens (p. 272) 

31. Leaves rarely apiculate, apex usually obtuse to rounded ............ .......... ..... ..................... .. ... .......... 32 
32. Alar cells hyaline, inflated; leaves ent ire; median cells 60-90 x 4-6µ; stems green or reddish brown 

.... . .... . . . ...... . ... . . ................ . . . ... . . . .......... . .......... .. .. . .. . . . .. . ....... Ca/liergone/la cuspidata (p. 273) 
32 . Alar cell s differentiated, ± quadrate, or somewhat enlarged but not clearl y inflated, often colored; 

leaves entire, or serru late at apex; median cells 50-80 ,/ 6- 8 µ; stems red ... P/curozium sc/rreberi (p. 286) 

33. Leaves squarrose to wide-spreading, or erect-spreading ... ... .. ......... .. ..... . .... ...... .. .. ..... . ..... ............ . 34 
33. Leaves not squarrose and not usually wide-spreading .... .......... .... . .. . ....... ..... ............. .. .. ... .. ... .. . 36 

34. Leaves always squarrose, not decurrent, usually more th an 2 mm long, to 4 mm long .... ....... ...... . 
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. .. ..... . . .. .. .. . ..... . ..... ........ . .. . ... . . ......... . .. ... ..... ................. . ... . Rhytidiade/phus squarrosus (p. 330) 
34. Leaves smaller, or decurrent, or both ........................................ .. ................ .. ...... ........... . 35 

35. Leaves squarrose, often ± complanate, serrate to serrulate at least in upper part; stem leaves or all leaves 
plainly decurrent ; a lar cells not inflated; paraphyllia often present. .... . H eterocladi11m procurrens (p. 263) 

35 . Leaves squarrose to erect-spreading, never complana te, the margins ent ire to serrulate; paraphyllia wanting, 
pseudoparaphyllia sometimes present ............ .. ................ .... .......... ...... . Campylium, Key 100 (p. 273) 
36. Leaves small, 0.4-0.85 x 0.18-0.35 mm, coarsely serrate; basal cells quadra te in several rows extending 

from the margins to the cost a; cos ta often to the middle of the leaf ......... Fabronia, Key 88 (p. 249) 
36. Plants otherwise ................................... . .. ..... ...................... ...... ..... . ............................... 37 

37 . Stem leaves with cos ta to the middle of the leaf or longer ; branch leaves with costa often ending before 
midleaf.. .............. .... ..................... .......... .................... ... ...................................... .. Key 5 (p. 21) 

37. Leaves ecosta te, or the costa short, double, or both .... .. ...... ...... ...... ......................... .. .. .............. .. 38 
38 . Alar cells quad rate to rectangular, few, 2-3 on the margins; plants small , leaves ovate-lanceolate, 

gradually acuminate, to 0.45 mm long, often shorter ; marg ins plane, often minutely scrrulate at base, 
rarely at apex; asexual reproductive bodies sometimes borne in the leaf ax ils ...................... .... . 
.. . .. . .. .. .. . .. . .. .. . .. . .. . .. .. .. .. . . .. .. . .. . . .. . .. . . . .. . .. .. . .. .. .. . . . .. .. . . . .. . . . . Platydictya ju11germa1111ioides (p. 286) 

38. Plants without this combination of characters ..... ........................ .. ...... .. .............. .. .. ...... .... ... 39 
39. Alar cells quadrate to transversely elongate in several rows ; plants small, yellow-green to brownish when 

old; stem leaves a bruptly acuminate, to l.2 mm long ; branch leaves gradually or abruptly acuminate, 0.3-
0.6 mm long ; leaves entire, or young branch leaves minutely serrulate at apex; med ian leaf cells short , or 
to 30 µ long in well-developed stem leaves; plants ra rely fruiting ......... Pseudoleskeel/a tectorum (p. 258) 

39. Leaves larger, or alar and median cells otherwise ................................................................. .. ... .40 
40. Leaves concave, abruptly pi l i ferous ................ ... ... . ... .. .. .... . .. ..... .. . Plagiotheci11111 pihfer11111 (p. 318) 
40 . Leaves not abruptly piliferous .............. ... ..... .. .. .... ... ... ......... ...... ... ........... ... ..................... .41 

41. Leaves d ist inctly decurrent, the decurrcn t part long ......... .... ........... .. . . . .. .. .. .......................... .. ...... 42 
41. Leaves not decurrent, or sometimes sl ightly decurrent .. .. .......... ...... .... ..................... .... ............. .43 

42. Leaves never complanate, ± obtuse; walls of basal leaf cel ls not pitted; median leaf ce ll s 45-95 x 
4-6 fl ... . ..... . ..... .. . . . ........... . .. . . .. . . . . .. . . .. . . ... . ................... . . . ... . Hygrohyp11u111 ochracc1111 1 (p. 284) 

42 . Leaves often complanate , never obtuse; \\alls of basa l leaf cells pitted; median leaf ce lls usua lly wider 
...... . ........... . .. .. . .. .. ... . . . .... . .............. . ..................... . . .. . . .. ... Plagiotlwciwn, Key 113 (p. 317) 

43. Leaves to 1.2 mm long, often shorte r, serrulate at apex; alar cells few, inflated, often a row of enlarged cells 
extend ing nearly to the costa; operculum rostrate .. ...... .. ............................... . Brotherella ro<!llii (p. 321) 

43 . Without this combination of characters ............................. . .. ............ ........................................ 44 
44 . Leaves with a la r cell s plainly inflated fo rming distinct regions ................................... .. .... .. .... .45 
44. Alar cell s not inflated, sometimes quadrate, or ra rely a few cells inflated .... .............. . ............... .. 47 

45. Cortical stem cell s large and hyaline, evident in sections of young stems and branches ....................... .46 
45. Cort ical stem cel ls not large and hyali ne .. .............. ...... .. .... .... .. .. ffrtffop hyllium haldanianum (p. 321) 

46. Walls of basa l leaf cells not pitted; leaf apex ± obtuse .......... .. ... Hygrohypnum ochraceum (p. 284) 
46. Wal ls of basal leaf cells usually pitted; leaf apex narrow to filiform , or ± obtuse in H . lindbergii 

............ ..... ...... ...... ..... ............ ....... .. ... .. .. . ................ . .... ......... ... Hyp1111111 , Key 115 (p. 322) 

47. Leaves imbricate, enti re or nearly so, usual ly straight; wa lls of basal cells often pitted; alar cells not differen-
tiated; capsule erect and straight or nearly so ................................... . Orthothecium, Key 110 (p. 313) 

47. Plants otherwise .... . . .. ... . . . . . . . ....... .. .. ........................ .... .............. . ... ... .. . . ............................ ...... .48 
48. Branches ± julaceous; leaves never fa lcate, the cells thick-walled; median cells long and narrow, 

30-50 x 5-7 fl; a lar cells strongly differentiated, quad rate to irregular, extending halfway to the costa, 
and 20 or more differentiated cells on the basal margins ............ Tripterocladium leucoc/adulum (p. 328) 

48. Leaves otherwise .... ........ . ......... . ........... . ...... ......................... ........ .. . . .......... . ....... ....... .. ... 49 

49. Alar cells not differentiated, or 1-3 quadrate to rectangular cells on the basal margins; leaves sometimes± 
secund, never circinate ..................................................................... Isopterygium, Key 112 (p. 314) 

49. Alar cells plainly d ifferentia ted, 3 to many quad rate cells on the basal margins, or the leaves plainly fa lcate to 
circinate, or both ..... . . ... .. .. . . .. . .. ... . . . .. .. .. .. ................... .. ......... ... ..... .. ..... .. ... ... . .. . .. ......... .. ...... ... 50 
50. Capsule arcuate, the peristome perfect; leaves often falcate to circinate; walls of the basal leaf cells 

often pitted; plants ye llow-green to brownish green ........ .. ........ .......... .. Hypnum, Key 115 (p. 322) 
50. Capsule straight and erect, the peristome without cilia, or the ci lia rudimentary; leaves never circi

nate, sometimes ± falcate; wa lls of the basal leaf cells not pilled; pl ants green to yellow-green, on 
trees .......... ........... ... ... . .. . . . . .. . ..... ..... .... .. ....................... ............. . . Pylaisia po/yantha (p. 328) 



Key 5. PLEUROCARPOUS MOSSES WITH UN!COSTATE LEAVES, THE 

COSTA TO THE MIDDLE OF THE LEAF OR LONGER 

15 

1. Plants dark green to blackish, sometimes reddish brown, usually on rock; leaf cells commonly th ick-walled; 
acrocarpous, but capsules often lateral by subfloral innovat ions .. ............... . .. . .. . Key 1, no. 44 (p. 10) 

1. Without this combination of characters .............................. . .... . .. . . . .. ..... ...... . ... . ............ .... . ...... ..... 2 
2. Leaves complanate and undulate (the complanate and undulate characters not always evident in 

leaves of flagell iform branches); paraphyllia numerous ..................... Neckera menziesii (p. 243) 
2. Plants otherwise ......... .......... ............ . .... . . ......................... . .... .... . .... ...................... ............ 3 

3. Plants usually large, light green, dendroid; erect stems pinnately or bipinnately branched; median leaf cells 
long, more than 5 :1; alar cells inflated, hyaline, decurrent; rare .... . ....... Pleuroziopsis ruthenica (p. 236) 

3. Plants otherwise ........................ ..................... ................. .................. . ............................. ....... 4 
4. Leaf cel ls papillose .. ........ .. ........... . ...... .......... . . . ... . .. ............ ................ . .. . .. ... ..... .. . ... ........ 5 
4. Leaf cells smooth ..... ..... .. ......................................... . ........................... ....... . .............. . .... 14 

5 . Plants large, dendroid; main stems creeping, secondary stems stiff, ± erect; stems with branched paraphyl-
lia; leaf cells thick-walled , papillose on the dorsal surface, the papil lae high , sharp ............. . ... .. ...... .. 
. . . . . . . . . . .. .. . .. .. .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . .. . . . .. . . . . .. .. . . . . . . . . . . .. . . .. .. . . . . Dendroalsia abietina (p. 238) 

5 . Plants o therwise .. ....... . . ..... .... . .. . . .............................................. ........................................ ...... 6 
6. Plants regularly pinnate, bipinnate, or tripinnate; stems with branched paraphyllia .......... ....... . . . . 

............................. ........... ........... ........ . . ............................... . Thuidiaceae, Key 92 (p. 260) 
6. Plants not regula rly pinnate, or if pinnate, the stems without paraphyllia ............ .. . ................ .. 7 

7. Alar cells inflated; costa strong, broad at base, sometimes percurrent or excurrent; stems with paraphyllia 
. . . . . . .. . .. . . .. . ... .... .......... Crato11e11ron wil/iamsii (p. 276) 

7. Alar cells not inflated ................................ . . . ... . . ..... . ........ .... . ..... . . .......................................... 8 
8. Leaves rugose, plicate, often secund ..... ... .. . .. .. ........ . ... ... . . ...... .. .. .. Rhytidium rugosum (p. 331) 
8. Leaves neither rugose nor secund ............ .. .................................... . .............. ................... 9 

9. Leaves with plane margins, pi liferous except C. whipplea1111m, the costa pellucid; leaf cells short, with one or 
more papill ae over the lumen; paraphyllia wanting or small; seta rough, operculum rostrate ............. .. 
. .. .. . . ....... ..... .............. . .. .............................................. ... ............... Claopodium, Key 93 (p. 260) 

9. Plants otherwise ............................ ...... ............................. .. .............................. ... ....... .. .. ...... 10 
10. Leaf margins recurved at least at base, leaves usua lly plicate .................................................. 11 
10. Leaf margins plane, serrate; leaves not plicate; alar cells quadrate; stems without paraphyll ia ..... .45 

11. Leaves strongly plicate; plants ± glossy, yellow-green to brownish when old; paraphyllia and pseudopara-
phyl lia want ing; papillae small, formed by projecting cell ends ......... Homalothecium, Key 107 (p. 303) 

11 . Leaves less strongly plicate; plants green to yellow-green ......... .......................... .. ..... . . ................ 12 
12 Stems without paraphyllia; leaves often pi liferous; leaf cells papillose, the papillae on the lumen at 

upper ends, the walls pitted ............ .. ......... ............................ ...... Lescuraea baileyi (p. 252) 
12 . Stems with simple or branched paraphyllia ....... . . ............................................ .......... ..... 13 

13. Autoicom; leaves entire, the cells short, each with a single papilla over the lumen on both dorsal and ventral 
surfaces; peristome teeth incurved when dry ........ . ... ..... ......... ... ................... Leskea polycarpa (p. 257) 

13. Dioicous; leaves often serrulate, the cells short or long; papillae either formed by projecting cell ends or over 
the lumen, central or at the upper ends; peristome teeth not incurved when dry ... Lescuraea, Key 90 (p. 251) 
14. Paraphyll ia or pseudoparaphyll ia present, at least on the stems ............................................. 15 
14. Stems without paraphyllia, somet imes wi th pseudoparaphyllia ............ . ........ ...... . . .. ...... . . ........ 21 

15. Costa variable, either short and double, or single and to the middle of the leaf. ......... ............ .............. l 6 
15. Costa always single, usually wel l-developed .......................... . ............................................ . ......... 17 

16. Leaves strongly plicate; upper leaves or a ll leaves strongly serrate ... Hy/ocomium, Key 118 (p. 332) 
16. Leaves less strongly pl icate, sometimes plane or nearly so, entire, or slightly serrulate at apex ..... . 

.. . . . .. . .. . . . . . . . . ... .......... ....... ....................... . Alsia califomica (p. 238) 

17. Alar cells of branch leaves or of all leaves inflated .... ............... .. . . . .. .. .. ... .. . Cratoneuron, Key 101 (p. 275) 
17. Alar cells not inflated ...... .......... . . ... . .. .. .. .......... . .. . . ... ... . . . . ... . . .... . ... .......................................... 18 

18. Leaves complanate ........... . .. . ........ . .. . . ... . .. . . ....................... . .. . . . . Porotham11ium bigelovii (p. 245) 
18. Leaves not complanate .......... ......... . . ... ... ........................................................... ............ . . 19 

19. Paraphyllia large, numerous, branched; plants usually dendroid; leaf margins not recurved ... .. ..... . . . . . 
. ................ ....... . .. ... ....... .. ..... . .... ....................... . ...... .. ............ ...... . Climacium dendroides (p. 235) 

19. Paraphyllia smaller, sometimes few ............ . .. .. .. ..... ................. . . . ... .......... . ...................... . . . ... . ... 20 
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20. Plants sometimes ± dendroid; leaves coarsely toothed at apex ... Thamnobryum neckeroides (p. 245) 
20. Plants never dendro id ; leaves entire, or serrula te at apex .. .. ... .... ............. Ll'smraea, Key 90 (p. 251) 

21. Leaves squarrose, entire or nearly so ..... . . . .. .................... . ..... .... ... .. ... . ..... Campy/ium, Key 100 (p. 273) 
21. Leaves not squarrose, or if so, strongl y toothed ... . ..... . . . ... . . . .... . .... ................ . ..... .. ..... .. . .... .... ....... . 22 

22. Leaves complanate..... . . .. . .. . . . . . . . . . . .. . . . . . . . . .. .. ... ... . . .. ...... .. . . .. . . . . . . . . . .... ........ . ... .. . ............ 23 
22. Leaves not complanate ...... ............. . . . .. .. . ..... . .. .... ..... . . .. ....... . ..................... ... .......... . . ....... 28 

23. Leaves dimorphous ............. .. ... ...... ........ .. . .. ....... . .... . ............ . ... ... . . Hypopterygium fauriei (p. 248) 
23. Leaves not dimorphous ............................ . . .... . ... ... . ... ............................ ................................ 24 

24. Median leaf cel ls short, less than 5:1 ...... . . .. ... ........ ...... . ............. . . .... . . ... . . . ..... ..... ... .... . . ..... 25 
24. Med ian leaf cells long, usually more than 5:l. .... ....... . ...... ..... ........ .......... ............... .... . ....... 27 

25. Alar cell s differentiated, quad rate and thick-walled ........ . . ................... . Bestia vancouveriensis (p. 241) 
25 . Alar cells not clearly differentiated .......................................................................................... 26 

26. Leaf apex minutely serrulate; plants small , the leaves 1-1.6 mm long .. . Homalia trichomanioides (p. 242) 
26. Leaf apex sharply and coarsely serrate; plants larger, the leaves to 3 mm long ......................... .. 

... .. .... ... ...... ... . .. .. . .. ... .. . . ... ...... ...... ... .. . . . .. .. . ........... .. . .. ... .... .. . Porothamnium bige!ovii (p. 245) 
27. Seta rough at least in part; operculum conic: leaves decurrent , branch leaves never obtuse .............. . 

.................................. ... . ................................................ ............. Brachythecium, Key 105 (p. 288) 
27. Seta smooth; operculum rostrate; leaves not decurrent, or if so, the branch leaves obtuse ....... ..... ..... . 

....... ........ ... . . . . .. . .. . .. .. . .. .. .. ... .. . . . . . . .. . . .. . .. . . .. . . . .. . . . . . .. .. . . . .. . . . ..... .. .. . . ... E11rhynchi11m, Key 106 (p. 298) 
28. Leaves bordered with a thickened band of submargin al cells; plants very rare ...................... . .... .. . 

. .. . .. .. . .. .. .. . .. . .. ... ...... ... .... .. ...... ..... ................ ... . . ....... .. . .. . . .. .. . Sciaromium tricostatum (p. 287) 
28. Leaves otherwise ..... .......... ................................. .... ... ..... .. ... .... ....... .. .......... ...... ............ . . 29 

29. Plants very small. the leaves less than I mm long, sub ulate-acuminate, coarsely serrate to ciliate-dentate; 
median leaf cells less than 5:1; quadrate alar and basal cells numerous; costa to the middle of the leaf or 
sometimes shorter. . .... ..................... ............... .................................... ... Fabronia, Key 88 (p. 249) 

29. Plants otherwise. the leaves larger, or if small , not coarsely serrate, or tl1e apex otherwise ...... . .............. 30 
30. Costa variabl e, short and double, or single and to the middle of the leaf or longer; leaf margins plane 

or incurved, never recurved .................. . ..... .......................... . Hygrohypnum, Key 103 (p. 282) 
30. Costa single, to the middle of the leaf or longer; if supporting costae present, the leaf margins strongl y 

recurved ........ .. ............ . ............. ..... . .. . ........ . .... ............. .. .. ............ . .. ....... ... .... .... ...... .. ... 31 
31. Plants aquatic .......................................... . .. ........................................................................... 32 
31. Plants not aquatic, sometimes in wet places (Calliergon and Drepanocladus sometimes aquatic) ....... . . ... 35 

32. Plants yellow-green to brown; leaves falcate to circinate: cos ta percurrent to long-excurrent; a lar cell s 
scarcely d ifferentiated, never inflated ................. .... ......................... . Dichelyma falcatum (p. 231) 

32. Leaves neither falcate nor circinate, rarely sl ightly secund; costa percurrent, or ending before the 
apex, or if excurrent, the plants green ............... . ..... . ................................................... ....... . 33 

33. Leaves ovate-lanceolate to lanceolate, gradually long-acuminate ........... . Amblystegium. Key 97 (p. 266) 
33. Leaves ovate to suborbicular, never long-acuminate ..... . .... . . .. .......... ...... . .... ... .... . .. ... ...... . .. ... .. .... 34 

34 . Alar cells inflated; branches julaceous: seta rough .................... . Scleropodium obtusifolium (p. 311) 
34. Alar cells scarcely inflated; branches not julaceous; seta smooth ... Eurhynchium riparioides (p. 302) 

35 . Leaves entire, apex obtuse to rounded, rarely apiculate, if apiculate, the plants red or purple, or the costa 
weak; leaves variable in shape, cordate-ovate, ovate-oblong, oblong, or lingulate ......... . .. ....... . ... . .. . .. . 
.. . .. . .. .. . . ... .. . . . . . .. .. . ... . . . . .. . .. .. . . . . . . . . .. ... .. .. . . . .. .. . .. .. . . . .. .. . . . .. .. ... .. . . . . . . . .. . . . . Ca/liergon, Key 98 (p. 269) 

35. Leaves otherwise .... . ............................................. ................................................................ 36 
36. Alar cells inflated, forming a definite group ..................................................................... 37 
36. Alar cells not inflated, or not forming a definite group of inflated cells ....................... . .. ... ..... . .40 

37. Leaves long-acuminate; costa strong, usually percurrent; paraphyllia often present at least on the stems 
....... ....... .... .. .. ..... ............... .. . .. . ............... . .... ...................... ......... Cratoneuron, Key 101 (p. 275) 

37. Without this combination of characters ........ . ...... . ..... .... ... .. ......................... ............. ..... ... ..... 38 
38. Stem leaves concave, often abruptly short-acuminate, sometimes plicate; branch leaves never falcate, 

the acumen often longer; plants green or yellow-green, never red or purple ................................ . 
............ ....................... .......... ... ....... ..... ..... .... ... ... .. .. ..... ..... . Brachythecium, Key 105 (p. 288) 

38. Leaves not noticeably concave, always lon g-acuminate ......................................................... 39 

39. Leaves often falcate , somet imes p!icate. entire or serrulate ... ............ Drepanocladus, Key 102 (p. 277) 
39. Leaves neither falcate nor plicate, entire, with or without a few inflated alar cells; leaf apex channeled ...... 

. ...... .. ... .. . . . .... ... .. . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . .. . . . . . .. . . . .. .. . . . .. . . . . . .. .. . .. . .. . . .. .. . Amblystegium, Key 97 (p. 266) 
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40 . Med ian leaf cells short, usually less than 5 :I ....... .... .. .. ........................... .. . .. . ...... . ........ . .. .. .41 
40 . Median leaf cel ls long, to 20 :1, usually more than 5:1. ......... . .... .. . .... .... ... .......... .... ........... 47 

41. Basal cells or alar cells pla inly differentiated , e ither quad rate or rounded-quadrate to el li pt ic . .. ...... .... .. 42 
41. Basal and alar cells not different iated, or if d ifferentiated, few and not forming a well-defin ed group ...... 46 

42. Alar cell s th in-walled .. ............................................ .. ....... .. ... Brachytheci11111, Key 105 (p . 288) 
42. Alar cells thick-walled, or all cells thick-walled ... .. .... . ............... .... .......................... ..... ...... 43 

43. Leaf margins usually recurved to above the midd le ; costa s trong, ending before the apex , somet imes with 
short supplementary costae; costa without teeth on the back at apex; a ll leaf cells thick-wa lled .......... .. 
.. . . .. .. . .. . . .. . .. .. . .. .. . . . .. .. . .. . . .. . .. . . . . . . . . . . . . .. . . .. . . . .. .. . . . .. . . .. . . . .. .. .. . .. . . . . . . .. . . . . A ntitrichia, Key 83 (p. 240) 

43. Leaf margins not recurved, or the recurved part no t extending above mid leaf. .... .. . ............ .. ... .. .... .. ... 44 
44 . Leaves entire, or minutel y serrulate at apex .. .. .. .............. . ........ .. .. Pseudoleskeella nervosa (p. 257) 
44 . Leaves d isti nctly toothed....... .. ........ .. ................. ...... .... ........ ....... .......... . .. .. ........... .45 

45. Branches julaceous, or the leaf cells more than 5:1, or bot h ...... . .... .. ........ lsothecium, Key 108 (p . 307) 
45. Branches not julaceous .............. .. . . ............. .. ...... .. .. ... ..... ............ ..... . Bestia vancouveriensis (p. 241) 

46. Leaves coarsely toothed a t apex ..................... .. ........ ..... . .. ... Tha11111obry11111 neckeroides (p. 245) 
46. Leaves entire or minutely serrulate .. .. ............ .. .. .. .. .. ..... .. . .. Amblvstegi11m, Key 97 (p. 266) 

47. Branch leaves strongly serrate to the leaf base or nearly so; costa stron g, endi ng before apex, with one or 
more spines at the end; operculum rostra tc : stem and brancl1 leaves usually differentiated; 
(a) stem leaves distinctly decurrent. sq uarro,e. ab rup tly narrowed to the apex, often plicate; branch 

leaves acu te, the ap ical cells 2:1 o r longer ; se ta rough; plants usuall y regularly pinnate .......... .. 
.. . .. .. .. . .. . .. .. .. . .. .. .. . .. .. E11rhynchi11m, Key 106 (p. 298) 

or (b) stem leaves on ly slightly decurrent, not or sca rcely sq uarrose; branch leaves ± obtuse, at least 
some of the apical cell s less than 2 :1; seta smoot h .................. Eurhy11chi11111, Key 106 (p. 298) 

47. Without this combination of characters ................ .. ............... .... .......... . .. ......... .. . .. ........... .. .... .48 
48 . Leaves falcate ............... .. .................. .... . .. .. .... .. .... ..... .. .. .... .. . ............ . ................ .. .. ... . . . .. 49 
48 . Leaves not falcate ..... . ........................... ... ......... . .. .. . ........... ... ..... . .. . ............. ........ .. . . . .... . 50 

49. P lants yellow-green, golden green, brown, o r redd ish; leaves ent ire, or the outer layer of stem cells la rger 
than the cells within ; plants in wet places . .. .. .. .. .. .. . .. .... Drepa11oclad11s, Key 102 (p. 277) 

49 . Plants ligh t to dark green ; leaves usual ly plicate: branch leaves not entire .. . Brachythecium, Key 105 (p. 288) 
50. Leaves plicate ............ .. ............ .. ............ .. .. .. .......... 51 
50. Leaves not plicate.......... ... .. .... .. .. ...... .. .52 

51. Leaves deeply plicatc, margins recurved; lea f cell s linea r nea rly to the leaf base. about 5-8 µ wide at the 
base (to 10 µ in H. megaptilum): a lar cells clearly di fferenti ated forminf! a well -defined group (except in 
H. nitens), quadra te to oval, irregul ar, or somewhat e longate, the walls often th ick; plants usually glossy, 
often yellow-green ...... . ................................. .. .......... .. ... .. ........... . Homalothecium, Key 107 (p. 303) 

51. Leaves less deeply plicate; leaf cells shorter and wide r toward leaf base, usually about 10 fl wide; alar cells 
thin-wa lled , if differentiated; pla nts less glossy, usuall y light green to dark green .......... .. ............ .... .. 
. .. . .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . .. .. .. .. .. .. .. . .. . Brachy1heci11111, Key 105 (p. 288) 
52. Alar cells different iated forming a wel l-defined group of dense, ± th ick-walled cel ls; leaves coarsely 

serrate above; se ta smooth; branches often stoloniferous ........... . ......... lsothcci11111, Key 108 (p. 307) 
52. Without thi s combination of characters.. .. .... . .......... . .... ....... .. ..... .. ..................... . .. 53 

53. Costa long, percurrent or nearly so, sometimes excurrent ............ . .. . .. .. .. .. .. .. .. . .. . .............. . .. . ........ 54 
53. Costa shorter, end ing well before the apex .. . ..... . . . ....... . ................ . .... . ...... ... .......... .. . . ..... 56 

54. Leaves entire, or si nuola te at the apex; plants often ± aquatic .. ... Amblystegi11111, Key 97 (p. 266) 
54. Leaves never entire...... . . . . . . . . .. . . . ............. . .... .. .. . ..... . ............. . .... 55 

55. Plants often in deep cushions or mats in we t places, often in calcareous reg ions; leaf margins serrul ate , the 
teeth at the leaf base often formed by two adjacent margina l cells; fil amentous asexual reproduct ive bodies 
sometimes present ......... . .... . .. . .... . ............. ... . .. . . ..... . . . . . . .. . ........ . .. Rhync/10s tegiella compacta (p. 309) 

55. Plants otherwise; branch leaves usually sharply serrate at apex an d often nearly to the base; cos ta often 
ending in a spine; leaves decurrent. .. .. .... .... ..... .. ..... .. ........ . Brachytheci11111, Key 105 (p. 288) 
56. Leaves relat ively long and narrow, 3 :I or longer, never strongly imbricate, entire, or sometimes m in-

utely serrulate; costa never end ing in a spine; se ta smooth .. .... ... .. ........... .. ... .. .... .. . .. .... .. ... 57 
56. Leaves otherwi se, the branch leaves distinctly serrate, or the leaves strongly concave , often both 

concave and serrate... . ....... . . . ...... . . . . . . . .. . . . .. . . . . .. . . . .. .. . . . . . . .. . . . . . . .. . . . . . . . . . . . . .. . . . .. . ... . . . . . .. 58 

57 . Leaves usually squa rrose, someti mes wide-spread ing or erect-spreading, entire, or serrulate only at base; 
a lar cells quadrate to rectangular. ............................ ...... .. .. ... .. . Campy/ium c!1rysophyllum (p. 274) 
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57. Leaves wide-spread ing to erect-spreading, never squarrose, entire, or minutely serrate at apex; alar cells 
undifferent iated, or sometimes sli ghtly infla ted .. . .. ....... . .... .... . . .... . ..... . .. Amblystegium, Key 97 (p. 266) 
58 . Branches commonly julaceous; leaves usually deeply concave, never strongly decurrent, ent ire, or 

serrulate at apex; dioicous ... . .. .. . .... . . . . . . .... .. . .. . .. .. ........ . ...... .. ............. ..... .. ........... ............. . . 59 
58 . Without this combinat ion of characters .. ...................... . ... ............. .. ........ . . .... . .. ...... . . ...... .. . . 61 

59. Leaves deeply concave, abrupt ly narrowed to filiform points, the points 0.4-0.8 mm long .. . . ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cirriphy//11111 cirrosum (p. 298) 

59. Leaves otherwise, without poi nts, o r the points shorter, or the leaves not deeply concave .. ....... . ... .. . . . . .. 60 
60. Stems branching ± regu la rty, the branches in one plane ; seta smooth ............ . ... . .. . .. .. ..... .. .... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . .. . .. . . .. . Pseudoscleropodium purum (p. 309) 
60. Stems branch ing irregularly; seta usually rough .. ............ . .. . . . .......... Scleropodium, Key 109 (p. 310) 

61 . Operculum rostra te; seta smooth or nearly so; dioicous; leaves neither falcate nor decurrent , small, stem 
leaves 1-1.6 mm long, branch leaves to about I mm long; leaf margins plane; alar cell s ± differentiated, 
short and irregular. ...... . ..... ........... . ... .. .. .. ..... .. .......... ... .... . .... ......... Eurhynchium brittoniae (p. 299) 

61. Operculum not rostrate; se ta rough or smooth ; autoicous or dioicous; leaves larger, or decurrent, or the 
margins recurved a t leas t a t base, or the alar cells clearly quadrate ..... . Brachythecium, Key 105 (p. 288) 
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Key 6. SUB-CLASSES 

1. Plants whitish or gray-green; leaves composed of two dist inct kinds of cells, small green cells and la rge hyaline 
cells, usually with fibrils and pores; capsule elevated on a pseudo pod ium, opening by an operculum .. ... . 
. .... . . . . .. ...... . . . .. . . ..... . .... ... ..... .. . . .... ...... . .. ..... ... .. ... ... ..... ... ... . .. . ... 1. SPHAGNlDAE (not treated here) 

1. Plants not usually whitish, the leaf cells without fibrils and not usually dimorphous .... .. ................... . ... . 2 
2. Capsule opening by vertical slits; seta wanting, the capsule borne on a pseudopodium ...... . ......... .... . 

. . . .. ....... . .. .. . .............. . ....... . .. . ........ .. ..... . .. . . . .. . .... .... ..... . ... . ...... . . .. ............ Il . ANDREAEIDAE 
2. Capsule opening by an operculum or sometimes cleistocarpous; seta usually present and long ... . .. . . . 

... .... .. ................. . .. . ... ...... . . .. ..... .. .......... ... .... .............. .. ............... .. ... .. .... . ... . . . . III. BRYIDAE 

Key 7. Andreaea 

1. Leaves ecostate . . . .... ..... . ................. . .. . ..... . ...................... . ...... .. ........................... . . . . .. . A. rupestris 
1 . Leaves costate.................................... . . . . . .. . . ......................... . . ... ...... ..... .. . .. . . . .......................... 2 

2. Plants not brittle; perichaetia l bracts similar to the vegetative leaves; upper leaf margins usua ll y dis-
tinctly serrate and papil lose .......... . ...... ..... . .. .... . ....... ........ .... ... . . .. .. ............. . ........ . A. nivalis 

2. Plants brittle when dry; perichaetial bracts larger and more convolute than the vegetative leaves; upper 
leaf margins usually neither serrate nor papi ll ose .............. . ...... .. ........................... . ... . ... . . .. . . .. ... 3 

3. Midrib weak at base, the entire leaf base composed of one layer of cells; basal leaf cells elongate; spores 
10-17 µ ....... . ...... ..... ... ...... .. ..... . .. . ..... . ....... .. .................. . ..... . ..... . . .. ..... . . .. ..... .. .... ............ A. blyttii 

3 . Midrib at leaf base of several layers of cells; basal leaf cells except near midrib short, rounded, or transversely 
elongate; spores 30-42 µ . .... . ......... . ... . . . ........ . .................... . ........ .. . .. ... ... . . .................... A. rothii 

Key 8. TETRAPHIDACEAE 

1. Plants almost stemless; calyptra covering the capsule .... . .............. . ..... . . . .. . ... . . .... ... . . . . . ...... . . .... . . . . .. . .. 2 
1. Plants with erect leafy stems; calyptra shorter, to about the midd le of the capsule ........ . ... . ..... .. . . . . ..... .. . . 3 

2 . Vegetative leaves frondiform , of 2- 3 layers of cells . ... . ..... . .. ... .... ... . . . ... . . .. . .. Tetrodontium brow11ian11m 
2. Vegetative leaves not frondiform , ovate to ovate-lanceolate, borne on flagelliform branches ... . .. . .. .. . . 

.. . .. .. . . . . . . .. ... ..... . . . . . .. ... . . . . . . . . . . . . . . . . . . . .. . ... . . . . . . . . .. . . . . . .. .. .. . . . . . . .. .. .. ... . . . . . . . . . . . Tetrodontium repandum 
3. Seta geniculate and papillose above the bend .. . . .. .. . . . ..... . . ....... . ......... , . ... .. . ... ..... Tetraphis geniculata 

3. Seta not geniculate, smooth; asexual reproduction by gemmae common ....... .. ........ . .. .. .. Tetraphis pellucida 

Key 9. BUXBAUMIACEAE 

1. Seta rough, as long as or longer than the capsule; leaves microscopic, usually d isappeari ng early ... Buxbaumia 
1. Seta very short, smooth, capsule immersed in the perichaetial bracts; leaves la rger, persistent. .. Diphyscium 

Key 10. Buxbaumia 

1. Capsule reddish brown, ± glossy; cuticle usually rolling back from the mouth at dehiscence .. .. . B. aphy /la 
I . Capsule yellow-green becoming yellow-brown, not glossy .. .. . . .. ... .... . ... . . . . ... . . . . .... . ... ... . .... . ............... . 2 

2. Cuticle splitting longitudinally, the edges recurved when moist, incurved when dry .. ...... . B. viridis 
2. Cuticle rolling back from the mouth ........... . ...... . .... . .. .. . ........ . . . ...... . .. . . .. .. ....... .. ........ B. piperi 

Key 11. PoLYTRICHACEAE 

1 . Lamellae of the ventral leaf surface fewer than 20; calyptra not hairy .. . ... . ..... . . . ... . ..... . .......... . ........ .... . .. 2 
I. Lamel lae of the ventral leaf surface more than 20; ca lyptra ha iry ... . ... . . . ... .. . . ... . ............................... .. 4 

2. Lamina of leaf bistratose or the margins sometimes unistratose; c ilia borne on the upper part of the 
leaf sheath; peristome wanting; rare ..... . . ...... .. .. . . . ... . . . . .. .... .. ..... .. .......... . ... . ... Bartramiopsis lescurii 

2. Lamina unistratose or the margins sometimes thicker; cilia wanting; capsule peristomate ............... 3 
3. Leaves bordered by long na rrow cells; lamellae on the ventral leaf surface onl y ........... . .... ..... . .. Atric/111m 
3 . Leaves not bordered; lamellae often present on both leaf surfaces ................. . . . . . ... . .......... O/igotrichum 

4. Marginal cells o f the lamellae with longitudinal cuticular ridges evident in surface view, in section re
sembling small papillae ; capsule ventricose, 2 of the longitudinal ridges often closer together; calyp tra 
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with a few hairs ..... . .......... ....... .... ...... .... .... ...... ......... .. ........... .. . ..... ... . Polytrichadelphus lyallii 
4. Marginal cells of the Iamellae without cut icular ridges, either smooth or distinctly papillose; calyptra 

very hairy ..... ... .... .... ....... ...... .............................. ... .. ..... ... ............. .......... ...... ................... 5 
5. Mature capsule terete, or with indistinct ridges; leaves toothed to the middle or below; marginal cells of 

lamellae papi llose, or if smooth, the leaves thin and strongly crisped when dry ..... ... ........ .. . .... . Pogonatum 
5. Mature capsule with 4-6 longitudinal ridges; leaves entire or toothed, never th in and crisped when dry; mar-

ginal cells of lamellae never papi llose ... ......... ........... . .. ................................... ................ . Polytrichum 

Key 12. Atricl,um 

1. Dioicous; lamellae 2-13 cells high; median leaf cells often more than 30 µ in longest dimens ion , the walls 
thin, not or only slightly collenchymatous; calyptra smooth, or with papillae or teeth at the tip ............... 2 

1. Polyoicous or monoicous (at least some plants autoicous or paroicous); med ian leaf cells seldom over 30 µ 
in longest dimension, the walls often thick and strongly collenchymatous; Iamellae low, 2-4(7) cells high in 
section; calyptra hispid at tip ... ... .... ...... .... .... . ....... .. .......... ..................... ............ ............... .. ... .. 3 
2. Leaves broad, often more than 1.5 mm wide, sometimes to 2 mm , apex broadly acute to obtuse; dorsal 

surface of lamina usually distinctly toothed with several rows of teeth; urn often more than 3 mm long 
....... .... ................... .. ..... . .. ..... ................ ...... ....... .. . .. .. ....................... ...... .. . . .. ..... .. A. selwynii 

2. Leaves narrow, seldom to 1.5 mm wide; apex acute or rarely somewhat obtuse; dorsal surface of lamina 
without teeth or with a few indistinct teeth; urn not more than 3 mm long ..... ........ ...... . . A. tenellum 

3. Plants autoicous (some plants with only male or female organs), or rarely paroicous with the archegonia cen-
tral and surrounded by antheridia; capsule horizontal , strongly arcua te ......... A. undulatum var. undulatum 

3. Plants paroicous, or synoicous with the antheridia central and surrounded by archegon ia; capsule inclined 
and subarcuate, or sometimes straight and erect. ...................................... A. undulatum var. gracilisetum 

Key 13. O/igotrichum 

1 . Leaves lanceolate from a sheathing base; ventral lamellae wavy or undul ate; lamina cells 6-15 µ in diameter, 
the walls thick ... ... ................................................................. ... .. .. . ... ...................................... 2 

1. Leaves broader, ovate, ovate-l anceolate, or oblong, with an acute apex, the base not sheathing; lamellae 
straight and entire or nearly so; lam ina cel ls 10-25 µ in diameter, the walls not thickened, or the walls of the 
marginal cells somewhat thickened ............ .. . .. . .. ........... ... ... .... ...... .... ........ ........ . ......... . 0. parallelum 
2. Lamellae of the dorsal surface few and small ; arctic-alpine ... .................................... O. hercynicum 
2. Dorsal costa and lamina with conspicuous lamellae; from the lowlands to about I 500 m ... O. aligerum 

Key 14. Pogo11atum 

I. Leaves plainly crisped and contorted when dry, the margins bistratose and the lamina cells with thin walls; 
marginal cells of lamellae smooth; exothecial cells papillose or mammillose with high, sharp projections 
....................... .. .. .................... ... ... . ..................... ... ........... ................... .. . . ..... .. .. . P. contortum 

1. Leaves not or only slightly contorted when dry; cells of lamina with thick walls; marginal cells of Iamellae 
papillose .................... ........................................... ................................................... . ...... ...... 2 
2. In section the marginal cells of the lamellae not longer than broad; capsule without stomata, the exothecial 

cells papillose or mammillose; peristome teeth 32 .......... ......... ...... ....... ..... .. .................... .......... 3 
2. In section the marginal cells of the lamel lae longer than broad; capsule with stomata, the exothecial cells 

smooth; peristome teeth about 40-55 .... ... ....... .................................................... ...... P. alpinum 
3. Marginal cells of the lamellae round in section....................... .. .... .. ................... ...... P. urnigerum 
3. Marginal cells of the lamellae flat -topped in section, the cavity ± quadrate to transversely elongate ........ . 

.. . . . . . . . . . . .. . .. . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . P. den tat um 

Key 15. Polytrichum 

I . Marginal cells of the lamellae grooved, appearing notched in section ................................ . P. commune 
I. Marginal cel ls of the lamellae not notched ................ .. .............................. . ........... ...... ............. ... .. 2 

2. Leaves dist inctly serrate ....... ...... .. ... ........ ..... ........... . ........ .. ..... .. ....... ....... .. .. . ....................... 3 
2. Leaves entire except costa, if excurrent, sometimes toothed; leaf margins usually incurved . .. ......... ... 4 

3. Cells of the lamina 15-25 fl in diameter ... ................ ..... ...... ...... ............ ......... ..... ..... .. P. longisetum 
3. Cells of the lamina 10-12 (15) µ in diameter. ................ ...... . ..... ....... ...... ........ ..... .. .... ..... ?. formosum 
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4. Leaves blunt and ± cucull ate at the apex; capsule usuall y with 6 longitudinal ridges ... P. sexa11gulare 
4. Leaves with the cos ta excurrcnt; capsule with 4 longitudinal ridges ......... .................................... .. . 5 

S. Excurrent costa for min g a white awn, usually long ......... ............ .. ................ ................ .. P. pilifemm 
S. Excurrent costa short a nd redd ish ... . ......... . . . .... ........................... ....... . ...... .. .................. .. .......... 6 

6. Stems with rhizoids only at base; leaves 5-9 mm long, with (30) 35-50 lamellae; capsule oblong, the urn 
3-6 mm long ..... . .................. . .. . .... . ...... . . . .... . .. ................................................ . . P. j1111iperinum 

6. Stems with whitish rhizoids extend ing up among the leaves; leaves 3-5 mm long, with 25-30 (35) lamellae; 
capsule short, the urn 2-3 mm long .................... .. ................. .. ............... ............... . P . striclllm 

Key 16. FISSIDENTACEAE 

J. Leaves with a very narrow dorsal lamina or lamella; pcrichaetial bracts with cos ta long-excurrent; peristome 
wanting; plants rarely fruiting .......... . . . ........ . ....... . ........ ......................... ................ ... .. Bryoxiphium 

I . Leaves with well -developed dorsa l and ventral lam inae or lamellae; costa of per ichaetial bracts ending before 
the apex to short ly excurrent; per istome well -developed . ...... ... ................... ................... . . ... . . .. Fissidens 

Key 17. Fisside11s 

I. Leaves bordered by a band of narrow, elongate cells, the border sometimes inconspicuous and only on the 
vaginant laminae of upper leaves .............. .. ... .. .................................................. .................. . ..... 2 

I. Leaves not bordered by narrow, elongate cells .. .. .......... .. .. . ....................................................... . ... 4 
2. Leaf border often inconspicuous and only on the vaginant laminae of upper leaves ... .. . F. obtus1foli11s 
2. Leaf border conspicuous, present on all lam inae ...... .. .......... . ........ .......................................... 3 

3. Plants large, 1-2.5 cm long, o,ten on submerged rocks in streams; dorsal and ventral laminae often streaked 
with bistratose regions; seta short , 1- 3 mm long . ................ . .. . . . . . .. .. .. . ......................... F. ve11tricos11s 

3. Plants small , usually less than I cm long, not or rarely on submerged rocks; dorsal and ventral laminae 
uni stratose; seta 3-8 mm long ........ .. . .. . .. .......... . .. .. ... . ............. . ....... . ...... . .. . . . . . .. ..... . . . ....... F. bryoides 
4. Leaves rigid, the lamina of severa l layers of cells, unistra tose regions present on ly on the margins of the 

vaginant lamina ; plants on wet calcareous rock or soi l. .. . .......... .. ......... .... .. . .......... F. grandifi-011s 
4 . Leaves not rigid, the lamina unistratose; plants aquatic or terrestria l, usually non-calcareous ........ .. .. 5 

5. Plants aquatic, floating or submerged; leaves dis tant or imbricate at the apex; vaginant lamina 1/4-1 /3 the 
length of the dorsal lamina .............................. . . . ........... . ............ .. ...... .............. . .. . .... .. F. fo11ta1111s 

5. Plants terrestrial; leaves close and imbricate; vaginant lamina I /2-2/3 the length of the dorsal lam ina ... 6 
6 . Leaves coarsely and irregularly serrate; plants large, often over 2 cm long ........ . ... F. adianthoides 
6. Leaves ent ire or finely and evenly serrate; plants small , usually less than 2 cm long ............ . ......... .. 7 

7. Costa commonly percurrent or excurrent, rarely ending below the acute to apiculate apex; median leaf 
cells above the vaginant lamina 8- 12 r,; perichaetial buds and sporophytes near the base of the stem ...... 

· • • • .. • .. • • • .. • .. • • .. • ....... ..... .... ..... .......... ......... ......... ........... .. . ..... ... . ... .. ... F. taxifolius 
7. Costa a lways ending several cells below the apex; per ichaet ial buds and sporophytes terminal .. ........ ..... 8 

8. Leaf apex obtuse to broadly acute; upper leaves often with a border of elongate cells on the vaginant 
lamina; leaves ent ire or very m inutely crenulate at the apex .......... .. .. ........... . ......... . F. obtusifolius 

8 . Leaf apex acute or apicula te, never rounded; vaginant lam ina never bordered by elongate cells ...... 9 
9. Median cell s above the vaginant lamina 14-18 µ, thick-wa lled and mammillose .. .. . ........ ..... F. osmundoides 
9. Median cells above the vaginant lamina 14-28 µ, thin-walled, never mammillose ........ .. .. F. pauperculus 

Key 18. DITRICHACEAE 

1. Leaves distichous (in 2 rows on the stem)... ........ ... .............. ................. ......... .. .Distichium 
I . Leaves not distichous ....... .. ........ .. .... ..... ........ ... ...... .... ........................ . ... ........... . .. .. ....... .. ........ 2 

2. Leaves glaucous green ................. ................................ ............... . . ........... . .. . Saelania glaucescens 
2. Leaves not glaucous .. . ........ . ............ . .. ... ......... ... .................... . .... . ........ . . . .................... ... ...... 3 

3. Leaves usually ovate-lanceolate, never subulate, the margins usually recurved, toothed , and unistratose; 
capsule with 8 longitudinal ribs .. ... ....... ..... ....... ............ ......... . ........ .. ... .. ........... Ceratodon purpureus 

3. leaves otherwise, often subulate . . . ......................... .................... .. .................. . . . .............. .. ...... 4 
4. Cleistocarpous; leaves subulate, the margins plane to incurved ................. ... . .. . Pleuridium s11b11latum 
4 . Capsule with operculum and peristome; leaf margins plane, incurved, or recurved .. ...... .. .. Ditrichum 
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Key 19. Disticl,ium 

I. Leaves plainly distichous; capsule straight and erect or nearly so; spores 17-20 µ ............... D. capillaceum 
1. Leaves less conspicuously distichous; capsule inclined, somewhat zygomorphic; spores 30-40 µ ......... . . . 

.. .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. inclinatum 

Key 20. Ditrichum 

1. Upper leaves squarrose, the awn rough throughout; seta yellow to red .......... ... .. ..... . ... . .. D. cylindricum 
1. Leaves not squarrose ......... .................... ....................... ............. .... ................................. . ........ 2 

2 . Leaf margins recurved and bistratose at least above ; dioicous; spores smooth ............................. 3 
2. Leaf margins plane or incurved ........ .... ..... . .. .. .. ................................................... . .............. 4 

3. Leaves somewhat crisped when dry; seta red; urn 1.25-2.5 mm long ; operculum 0.6-0.8 mm long; peristome 
teeth to 0.6 mm long, spinose-papillose, not nodose or only slightly so at base . ......... . . .. . .. D. ambiguwn 

3. Leaves not crisped; seta brown ; um 0.8- 1.6 mm long; operculum 0.5-0.6 mm long; peristome teeth 0.2-
0.4 mm long, papillose or obliquely striate, often united at the nodes at the base ... ..... .. .. ....... . D. pusillum 
4. Stems often long, 2-15 cm, usually matted with rhi zoids, in dense tomentose sods in calcareous habitats; 

median leaf cells short; plants often steri le . .... ... . .... .. ..... . ..... ... . .... .. ......... ...... ....... . . D. ffexicaule 
4. Plants otherwise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

5. Lamina of the leaf bistratose in the upper part ... ...... . ....... . .... ............ ... .. ..... ... .. ........... ... ....... ..... ... 6 
5. Lamina unistratose except somet imes on the margins ... .. . ... ....... ..... ... .. ... . .......... ........ ... ..... . ............ 7 

6. Leaf cells smooth ....................... ...... ................................................. D. zonatum var. zonatum 
6. Leaf cells of the lamina and the cos ta papillose to about the middle ..... . D. zonatwn var. scabrifolium 

7. Dioicous; seta dark; upper and median leaf cells long ........................................... .. D. heteromallum 
7. Autoicous; seta yellow .... ... ........... .. .. ..... .... .. .......................... ........ .......... . .............................. 8 

8 . Spores rough, 20-29 µ; antheridial buds below the perichaetium; leaf margins unistratose; upper leaf 
cells long; costa filling the awn near the apex or nearly so .. . .................... .. .. ............... D. schimperi 

8. Spores smooth, 8-10 µ; antheridial buds on short basal branches; leaf margins bistratose above; upper 
leaf cells short; lamica evident to apex ....... .. .................... ........ . .. .. .... .. ......... .. . ... D. montanum 

Key 21. SELIGERIACEAE 

1. Very small plants with stems 1-3 mm high; leaves less than 2 mm long, the alar cells never inflated ......... 2 
1. Plants larger, the stems 1-10 cm high ; leaves 2-3 mm long, the alar cells plainly inflated ..... . Blindia acuta 

2. Capsule longitudinally ribbed when dry; peristome teeth papillose, short and blunt. .. ............ ...... ..... . 
. . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Brachydontium trichodes 

2. Capsule not ribbed; peristome teeth smooth or the peristome wanting .. ...... ........ ........ .. . Se/igeria 

Key 22. Se/igeria 

1. Leaves entire, the costa excurrent. .. ... .. .. .. .... ... .. .... ... .. .. ..... ......... ..... ... .... .. ... .... ..... ...... ... S. recurvata 
1. Leaves entire or often serrulate; costa ending before the apex or percurrent ............... ................. ....... 2 

2. Leaf margins entire, or serrulate at the apex; seta arcuate; peristome present.. ............. S. campylopoda 
2. Leaf margins serrulate at the base; seta straight; peristome wanting ..... . ......... ............ S. donniana 

Key 23. DICRANACEAE 

1. Plants very small with stems to 1 or 2 mm high ; leaves with plane margins and cos ta ending before the apex; 
cells smooth, with thin walls, the alar cells not differentiated ; capsule immersed, cleistocarpous ........... . 
. . . . . . . .. ... . . .. . . . .. . .. . . . .. . .. . .. .. .. .. . . . . .. ... . . .. . .. .. . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . Pseudephemerum nitidum 

1. Plants larger or leaves otherwise or both; capsule with an operculum .......... . .. ... ...... ..... . ............. ....... 2 
2. Small julaceous plants; leaves ± obtuse, the alar cells not inflated ; capsule straight and erect. ....... . 

....... .. ... ... ... .. . .. .. .. .. ........ .. . .. .. .... .. .. .. ... .. ....... ... .. .. . ..... ...... .. . .. ....... . .. .... . Aongstoemia longipes 
2. Plants otherwise.......... .. .. . .. ... ......... ... .... . ...... .................. ... . ........................................... 3 

3. Leaves oblong-lanceolate to lingulate; leaf apex obtuse or the leaves distinctly serrate or beth; leaf cells 
papillose-mammillose with a large simple or rarely forked papilla on each surface, rarely nearly smooth 
........... . .. .... . ....... ...... ........... ..... ... ............................... .... ............. .. ..... ....... .......... Dichodontium 

3. Leaf cells smooth or if papillose, the papillae otherwise, or the leaves of a different shape ..................... 4 
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4. Costa broad, I /3 to 2/3 the width of the leaf base, often ribbed on the back, in cross section with the 
ventral layer of cells larger than the cells with in ..... ...... ............................. ........ Campylopus 

4 . Costa narrower or if broad, the ventral cells otherwise .......... .. . .. .......... ........ ....... .. . . ..... . ... . ...... 5 
5. Leaves crisped and contorted when dry, the cos ta with guide cells and stereid bands; autoicous ... .... . . ...... 6 
5. Leaves not crisped when dry, or if so, either dioicous or without guide cells and stereid bands ......... .. .. ..... 8 

6. Leaves lanceolate to lanceolate-subulate from an ovate or obovate base, the cells never papillose; 
capsule strumose ... . ... . .. ............. .... .. .. . .. .. ... ....... .. . .. ........... . . . ..... . .. . ... .. .... .. .. ... . .. . .. Oncophorus 

6. Leaf base not clearly differentiated ... .. ... ...... . .... . . . ........ ...... . ... . ...... .......... ... .. . .................. 7 
7 . Capsule erect and straight or nearly so, not ribbed and never strumose ........... . ... ...... ..... . Dicranoweisia 
7. Capsule erect to inclined and somewhat curved, longitudinally ribbed when dry; sometimes strumose ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cynodontium 
8. Capsu le with a neck as long or longer than the rest of the capsule ...... . .. .................. Trematodon 
8. Capsule otherwise ... ....... ............ ............ .. ...... ....... . . . ... . . . . . . . . . ...... .... .. .. ... . . . ... . .... . .. . . .. .. .... 9 

9. Autoicous; cost a ± terete, without guide cells and stereid bands; leaf margins plane to in curved ..... . Arctoa 
9 . Dioicous or sometimes pseudomon oicous; leaves otherwise .......... .. .... ...... .. . . .............. .. . ... .. . ... .. . .. 10 

IO. Alar cells never inflated; cost a with guide cells and I or 2 stereid bands at least in the lower part of the 
leaf ...... ........................... ............... ..... .... . . .... . . . ...... . .... . . .. .................... . ............ Dicranella 

IO. Alar cells inflated, hyaline or often brown .... .. . . . ......... . ....... .... .. ........................................... 11 
I 1. Costa ± terete, to I /3 the width of the leaf base but often narrower, with guide cells and stereid bands, or 

the leaf tips commonly broken ... ................. ....... ....... . ...... . .. . ................... ...... ........ . ... . . ... Dicranum 
II. Costa broad and flat , 1/3 to 9/10 the width of the leaf base, usually more than 1/3; leaf margins never re-

curved ..................................... ... ... . .. ... ... . . .. .. . .. . . . .... ................... . .. . .. ..... ...... .. ....... .. .............. 12 
12. Costa with guide cells and stereid bands .................................... ........................ Dicranodontium 
12. Costa without guide cells and stereid bands ..... ..... . ... . ...... .. ...... . ..... .. .. .. .... .. .... Paraleucobryum 

Key 24. Arctoa 

I. Capsule erect and radially symmetric or nearly so, not strumose; peristome teeth wide-spreading when dry 
······ •· · •· • •· •· • • • •· •·· •· • • • .. . .. •· • . . •· . . . ........ ....... ....... .. ........ ... .......... . . . ... . ... .. .. ..... ...... ..... .. . ....... A. fulvella 

I. Capsule inclined and somewhat zygomorphic when dry, usual ly st rumose .......... .. ............ ... ...... ..... . ... 2 
2. Exothec ial cells of the capsule short , the walls ± thickened; leaves commonly falcate-secund; annulus 

adherent.. .... ...... . ...... ....... . . ................ .................. ........ .......................... . ...... . .. . .. . . . A. fa!cata 
2. Exothecial cells long, the walls thin ; leaves sometimes falcate, often crisped; annulus well-developed and 

deciduous . ..... . . . .. . ..... ....................................................................................................... 3 
3. Perigon ium close to the perichaet ium; capsule usua lly plainly ribbed when dry; alar cells inflated, brown, 

usually clearly set off by small quadrate cells above ....... . . . .. .............. . ....................... . .. . .. . . .. A. starkei 
3. Perigonium well below the perichaetium or on a separate branch: capsule not plainly ribbed when dry, some-

times wrinkled; alar cells less clearly differentiated, sometimes brown, grading into the upper cells ..... . A. blyttii 

Key 25. Campy/opus 

1. Alar leaf cells not differentiated; basal leaf cells thin-walled and hyaline, not abruptly set off from the cells 
above .. ... ................................. ....................... ..... .................... ... . . ... ............ .. . ........... C. Jragilis 

I. Alar cells abruptly inflated, usually red or brown ... ...... .. ............ . ....................... ... ... . ............ ......... 2 
2. Leaves usual ly with long, hyaline apices to 1 mm long or longer. ........................... ..... C. atrovirens 
2. Leaves without hyaline apices, or rarely a few leaves with very short ones .... ... .......... . ... C. ffexuosus 

Key 26. Cynodontium 

1. Leaf cells not papillose or only faint ly so; capsule not strumose ............ .... ...... ............ .... ............... .... 2 
1. Leaf cells plainly papillose ... ... .......... ..... . . . .. ........ . ................................. ...... .. ... ............. .. .... . ... 3 

2. Leaf margins bistratose; perigonial bracts obtuse ...... ......... ................... ...... ......... ... . . C. tenellum 
2 . Leaf margins unistratose; perigonial bracts acute .............. .. . ..... ............................. ...... C. jenneri 

3. Capsule strumose, curved and zygomorphic .... ....... . ................ . ... . . . .. .... ..... . .. . . .............................. 4 
3. Capsule not strumose, erect and rad ia lly symmetric or nearly so .. ... ..... .. .... ......................................... 5 

4. Leaves 3-4 mm long, apex acute; margins bistratose; annulus clearly differentiated ...... C. strumiferum 
4 . Leaves 1- 2.25 mm long, apex acute or ± obtuse; margins unistratose; annulus wanting ... C. strumulosum 
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5. Leaf cell s usually not papillose, sometimes fai ntly so: perichaet ial bracts obtuse : peri stome teet h d ivided about 
halfway. .............. . ........ . . . ... . ................. .............. . . . .. . . .... ... . . . ................... . ... .. .... . C tencl/11m 

5. Leaf cells strongly pap illose ; per igonial bracts ± acute; peri stome teeth not divided , often perfora te ...... 

. .. . . . . . . . . . . . . . . . . . . . C. schisti 

Key 27. Dicl10donti11m 

1. Leaf margins plane : capsule strumose . . . . .. . ....... .. ......... . . .. . . .. . . . . .. .. . . .. ... . . .. .... . .. . .. . .. ... . . . . . D. ol.nnf)icum 
I . Leaf margins recurved below ; capsule not strumose .. . ...... . ...... ........ . ................. . ........ D. pel/11cid11m 

Key 28. Dicranel/a 

I . Leaves squa rrose from an enla rged, usually sheat hin g base .... . .. . ..... ................. . . .. .......................... 2 
I. Leaves not squarrose, e ither falcate or erect and flexuose to ± cr isped ............. . .. . ..... . . . . ........... . ....... .. . 5 

2. Leaves with broad, obtuse a p ices .. .......... .. .............. .. ...... ... .............................. . .. D. ,,alustris 
2. Leaves subul ate or acute .......................... .............. . ...... . ..................... .. . ............ . . ........ .. ... 3 

3. Capsule erect and strai gh t or nea rly so, ribbed when dry; annulus broad and deciduous; leaf margins a nd 

lam ina bistratose in the upper part............ .. ...... . . ..... .. ...... ................. ........ D . crispa 
3. Capsule inclined to horizonta l, ± zygomorph ic ... .. .. . . ... ..... .. ............... . ....... . ............ . .. . . . ............. 4 

4. Capsule somewhat ribbed when d ry, sli ghtl y strumose: lea f apex entire or nea rl y so .. . D . grevil/eana 
4. Capsule sm ooth , not strurnose ; leaf apex se rru la te ...... . ...... . . . .. . ......... ..... ... ..... . D. schreberiana 

5 . Capsule strum ose .... . ......... . ...... .. . . . . . ..................... . .... . .. . ........ ... ..... .. ... . . ..... .. ....... . .. . D. cerviwlata 
5. Capsule not st rumose .... . ..... . . . ......... . . ..... . . . .. .. .. . .... . .. . .... .. ...... ... . . .. ...... . . . ...... . . . . .... . ........... ... .... 6 

6. Capsule erect and straight or nearly so ........ .. .............. ...... . .... . ......... . . . .. . . .. ... . . ...... . ... . ...... . . 7 
6. Capsule otherwise. inclined to hori zontal and ± zygomorphic ......... . .. . .. . ............ . ... . .... .... ....... 8 

7 . Capsu le smooth to somewhat wrinkled when clry ...... .. .... . .... . ..... . .. ..... . .. ..... . . . ..... . .. . .... .. D. rufescens 
7. Capsu le ribbed when dry . ......................... .. ....... . ... ............ . ..... .. . . .......... . .. . . . ........ . .. . . D. crisf)a 

8 . Capsule plainl y ribbeci when dry; leaf ma rgi ns plane o r incurveci .... . ..... . .... .. . . . . .......... . ............. 9 
8. Capsule smooth o r sli ghtl y wrinkled : leaf margins recurved in part, bistratose ;ibove ........... .. .. . .. 10 

9 . Mout h of capsule obliq ue when dry: annu lus poorly developed; seta yell ow when young. dark when old; 
cos ta to I /3 the w idth of leaf base . .... ......... . . ... ....................... . .. . ...... ...................... . D. heteromal/a 

9 . Mouth of capsule not obliq ue; a nnulus of 2 rows of cells , deciduous ; se t a reel; cos ta to 1/5 the width of leaf 
base.. . .. . .. ... . .. . .. . . .. . .. . .. ... . .. . . . .. . . . . . ........... . . . .. . .. . . . . .. .. . ..................... . . .. . . . . D. s11b11/ata 
10. Upper leaves to 2 mm long, ma rgins bistratose near apex; upper lea f cells 2 :1 or lo nger ...... D. varia 
10 . Upper leaves 3-5 mm long, margins a nd somet imes the lamina histratose near apex ; upper leaf ce ll s 

short at least on the margins, isodiametric or 1.5 :I , rarely longer. .. . ........ ....... ... ....... . D . pacifica 

Key 29. Dicranoweisia 

I . Leaf margins recurved; the wall s between the cells someti mes bulging ciorsally and ventrally ; a lar cells not 
inflated; peristome teeth smooth below, papillose above . .. ......... . ........................... . .. . ...... .. D. cirrata 

I. Leaf ma rgin s not recurved ; cell s with longit udinal cuticular thickenings on the surface, resembling papillae 

in cross section ; alar cell s sometimes inflated ........ . .... . ....... . ... .. .... . ..... .. ...... . ............. .. . . . ....... . ...... ... 2 
2. Alar cells plainly inflated , brown, forming a well -d ifferentia ted group ............... D. cris,,11/a var. crispula 
2. Ala r cells not inflated or not fo rming a definite group, sometimes a few cells inflated ... .. .... ..... ....... 3 

3. Peristome teeth striate below, papillose above: awn of pcrichaetia l bract shorter than the base .............. . 
.. .................. .... .. ....... .. . ....... .. .. ...... ............ ... . ... ......... .. ... ....... ......... . D. crispula var. co11ter111i11a 

3. Peristome teeth papillose throughout; awn of pcrichaetial bract often longer than the base ..... . .............. . 
............ .. .. .... ....... ........ .. . ... .. ..... ............ . .. ...... .. .. .. .. . .. . .. ...... ..... . ... ....... .. . .. . ... D. crispula var. roe/Iii 

Key 30. Dicramtm 

I . Leaves straight, the points mostly broken . .. ...... .. .. ...... ....... . ..... .. .. ..... . ..... . ......... .. . .. .......... ..... 2 
1. Leaves falcate, crisped, or sometimes strai ght , the points not or rarely broken ....... . ....... .. .......... . ........ 3 

2. Costa lack ing stereid bands, with I or rarely 2 layers of cells ventra l to the guide cells; capsule straight 
and erect ; common ... ....... . . . .. .. ... .. . . .......... . .. . .......................... . . . . .. . .. . . . . .. . . .. ... .. ... . D. tauricum 

2. Costa sometimes with weak stereid bands, w ith 2 or sometimes 3 layers of cell s ventral to the guide 
cells ; capsule arcuate; rare .. . . . ............ . ... . .. . ......... .. ........... .. . ......... . ............... D . fragilifolium 
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3. Leaf cells in the upper 1/3 of the leaf with few or no pits, short. usually less than 2:1 (sometimes longer 
in D. acuflfolium). ....... .. . . . . . ..... . .. . . . . . . .. .. . .. .. . .. . . . . . . . . . . .. . .. . . ... .. . .. . . .... . ................. . ............... 4 

3. Leaf cells in the upper I /3 of the leaf with many pits, lon ger, usually more tha.n 2: 1 (sometimes shorter and 
with few pits in forms of D. scoparium) .......................... . . . .. .. .. ......... ................. . ........... .. . . . ... . .. 14 
4. Plants with flagelliform brancl1es in tl1c upper leaf axils; capsule straight and crect . ........ D. f/agel/are 
4. Plants without flagelliform branches ................................................ . .. . ........ . ........... ... ..... 5 

5. Plants small, the stems 0.5-2 cm high; leaves 2-4 mm long, crisped when dry, not secund; leaf cells papillose 
from apex to about the middle of leaf; capsule erect and straight or nearly so .... . ... . D. montanum 

5. Plants larger, the stems commonly more than 2 cm high; leaves usually larger; capsule inclined to hori zontal, 
arcuate ........................... . ................. . . . ... . ...... .. . . . ................... . .. . .. . ... . . . .. . . . .. . ... . ............ .. . ... 6 

6. Leaves often undulate or rugose especially near apex; walls between the cells bulging dorsally and 
ventrally ...... ............. .. . ... . . . ... . . . ......... ... .. ....... .. ... . ... . . . .. ......... ........ ....................... .... .... 7 

6. Leaves not undulate or rugose . .................. .... ........................ .. ................. . ..... . ......... . .. . . 9 
7. Costa usually percurrent; leaf apex narrowly acute . ....................... ............................ . ..... . .......... 8 
7. Costa ending below the apex to percurrent; leaf apex obtusely acute; seta solitary ........... . ... D. 11ndulat11m 

8. Leaf cells smooth or weakly papillose; seta usuall y solitary ... . .............. . . . . . .. . .......... D . acutifolium 
8. Leaf cells commonly spinulose o r strongly papillose; setae often aggregate (see discussion under 

D. undulatum) ..... . .. ...... ......... ... . . . . .... .... . ........... .... ...... ...... ......... . .. .. .. ... ..... ...... D. drummondii 
9 . Leaves small, usually less than 5 x 0.5 mm ....... . .......... ............... . .. . . . . ... .... . ... .... ..... .. . D. elongat11m 
9. Leaves larger, usually 5- lO x 0.5- 1 mm . . . . ..... ... ........ . . . . .............. . . . .......................... . . ..... . . ...... . . 10 

10. Leaves keeled in the upper part; stereid bands extending wel l into the upper 1/3 of the leaf, often nearly 
to the apex ...................................................................... . .. . ............. .... .. .. . ........ . . .. ... 11 

10. Leaves tubular in the upper part ................ . ... . ............ .... ........ ..... .. .. .................... . ............ 12 
11 . Leaf apex narrow, costa excurrent ; upper leaf margins commonly with bi stratose regions; cells usually dis-

tinctly papillose near apex; capsule usually ± st rumose ............ ... . ... . ... D. f11scescens 
11. Leaf apex broader, costa percurrent or ending before the apex; upper leaf margin s commonly unistratose, 

sometimes bistratose in spots; leaf cell s smooth or weakly papill ose; capsule not stru mose ............ ........ . 
. .. ...... ... .. . . . . . . . . .. .. . ........ .. . . ... ... .. . .. . . . . . .. . . . .. . . . .. ..... . .. . . .. . . . . . . . . .. . . . . ....... . D. ac111 1foli11111 
12. Leaf cells strongly papi llose in upper half of leaf; cost a without stcreids in upper 1/4- 1/3 of leaf. the 

cells on dorsal and ventra l surfaces not or scarcely differentiated; capsule plainly arcuate and striate, 
sometimes strumose . . ........... ........ ....................... ................. .... ........... . .. .. . . . . D. pallidisetum 

12. Leaf cells smoot h or weakly papillose in upper ha lf of leaf; costa with stereid bands in upper part of 
leaf as well as below, the cell s on dorsal and ventral su rfaces commonly differentiated; capsule nearly 
straight, smooth or weakly striate, never strumose ............ . .. .. . .. .. . .... ..... . . . . . . .. . .. ... . .. . . . . . . 13 

13. Costa at leaf base 1/6-1 /10 the width of leaf: lower leaf cells with very thick walls, strongly pitted, the upper 
cells variable in shape, often with some pits . .. .. . ............ ................ ......................... . ..... . D. spadiceum 

13. Costa wider at leaf base; lower leaf cells with thin walls, with or without pits, tl1e upper cells not pitted 
.................... . ................. ......... . ..... . . . .. .. . .............. . . . . . .. . ............ ... .................. D. muehlcnbeckii 
14. Costa with a double row of guide cells, without dorsal ridges or lamellae; leaves 10-15 mm long; setae 

often aggregate ......... ...... . .......... . ........ . ........... . ............ .. . .. ....................... .. ..... . .. .. . D. majus 
14. Costa with one row of guide cells; leaves often less than 10 mm long ................. ............. . .... . ... 15 

15. Leaves conspicuously undulate; setae usua lly aggrega te ................... .................. . ........ .. D. polysetum 
15. Leaves not or only slightly undulate; setae solitary or rarely 2-3 per perichaetium ........ . ...... . ... ........ . .. 16 

16. Leaves without lamellae ... . .... .. . . .... . ...... . ...... .... .......... . .. . .. . .......... .. ...................... .............. 17 
l 6 . Leaves with 2-4 lamellae on the back of tl1e costa, the lamellae rarely small or wanting .................. 18 

17. Costa excurrent; cell s of upper part of leaf variable, often sl1ort , or some cell s long, the wa ll s with or without 
pits ; capsule ± curved.. . ................... ........ . . . . . . ............. . . ...... D. spadicrnm 

17. Costa ending before apex; cells of the upper part of the leaf usually long, the wa ll s pitted; capsule stra igh t 
and erect, ribbed when dry ........ . .. . . . . . .. . . . .. . . . ........... .. .. . .. . ........... ... ............... . .... . D . rhabdocarpum 
18. Inner perichaetial bracts gradually acuminate ......... . ................ . ........... . . . ............. ... D. howellii 
18. Inner perichaetial bracts abruptly acuminate .......... . .... . ............ .. ....................... . D. scoparium 

Key 31. Oncophorus 

l. Leaves gradually narrowed from the ovate or oblong base, the margin s plainly recurved ........... 0 . virens 
1. Leaves abrupt ly narrowed from the obovate base, the margins plane or incurved .... ..... ... O. wahtenbergii 
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Key 32. Parale11cobry11m 

I . Leaf margins entire or with a few teeth at the apex; costa smooth ......... .. ................ ...... . .... P. enerve 
1. Leaf margins plainly denticulate; costa with ridges of projecting cells on the dorsal surface ... P. /ongifolium 

Key 33. Trematodon 

I. Leaves 2-4 mm long; each peristome tooth divided nearly to the base ........ ..... ..... .......... T. ambiguus 
1. Leaves 0.8-2 mm long; peristome teeth not divided ................................................. .......... T. boasii 

Key 34. PoTTIACEAE - Subfami lies 

1. Perigonia and perichaetia axillary ....................................... Pleuroweisioideae - Anoectangium aestiv11111 
I. Perigonia and perichaetia terminal. . .. .......... . . ............ . .. . ... . . . . . . .. .. . . . .. . . . . .. . . . .. . . . . . . . ... . .. .......... .. . 2 

2. Leaves usually broad in outline, ovate, oblong, li gulate, or lingulate; costa usually with one stereid band, 
never two, rarely the stereid band wanting .... ........... ................... . .... . . .......... . . ........ Pottioideae 

2. Leaves usually ± lanceolate, tapering to the apex; cos ta usually with two stereid bands sometimes one, 
rarely without stereids ......... ... ........ ............ ...... ................ ........ . ...... . . . . ... . .. . . . .. T richostomoideae 

Key 35. POTTIOIDEAE 

1. Capsule cleistocarpous, apiculate; leaves ovate to ovate-lanceolate, the cos ta excurrent. . Phascum cuspidatum 
1. Capsule with an operculum ... ....... . . . . ... .. . . . . . . . . .. .. . . ... ... .. .. . .. . ... .. . . . . . . . . . . . 2 

2. Leaves broad ly lingulate to spatulate, bo rdered, the border submargina l, composed of thick-walled, 
enlarged cells, sometimes orange in color ...................................................... Scope/ophila latifolia 

2. Leaves otherwise ......................................... ... .... ........................... . ...................... .. .. ......... 3 
3 . Leaves with lamellae or filaments on the ventral surface ................ .. ........ ....... .. ........ .......... . .. . ...... 4 
3. Leaves without lamellae or filaments ......... . .. ...... . .. . . ....................... .. .... . .. ................................... 6 

4. Leaves with lamellae .................. .. ............ . .. ..... . ............................................. Pterygoneurum 
4. Leaves with filaments .................................................. ............................................. .......... 5 

5. Leaf margins ± recurved ....................... ....... .. .... .............. .............. ............... . ... . ... .. .... Crassidium 
5. Leaf margins incurved ....................... ................................... .. .................... ...... . ....... . . ........ . Alaina 

6. Leaves ovate-lanceolate to linear, to 1.7 mm long ................. . .. ...... . ...... Trichosromopsis australasiae 
6. Leaves otherwise . .. ..... ............................. . ... . . .................... . . .. ............ .. . ............................. 7 

7. Leaves imbricate to spreading, not or scarcely twisted or contorted when dry ...... . .. . .. . ................. Pottia 
7. Leaves crisped and contorted when dry ............................................... ............ .. ............. ............. 8 

8. Peristome teeth long and twisted, from a long or short basal membrane .. ...... ........ .. ............ Tortu/a 
8. Peristome teeth often short , rarely twisted, sometimes rudimentary or wanti ng, the basal membrane 

short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Desmatodon 

Key 36. TRICHOSTOMOIDEAE 

1. Leaves linear-lanceolate, without awns, the lamina bi stratose with the ventral layer of cells strongly mam-
millose, the dorsal layer smooth ... ............... ........... ...... .................... ...... ........ Timmie/la c:mssinervis 

1. Leaves otherwise ......... . ... .. ..................................................................... ................................. 2 
2. Hyaline cells of the leaf base extending up the margins to form a "V" .............................. Torte/la 
2. Hyaline cells, if present, not extending up the margins farther than at the cos ta ......... .... .............. 3 

3. Leaf margins strongly involute ....................................... .................................... Weissia conrroversa 
3. Leaf margins plane or revolute ............................... ............................... . .. .................................. 4 

4. Leaf margins plane, toothed above the base at the upper margins of the hyaline basal cells .............. . 
.... ..... .... . . . .. . .. .... . . . .. .. ... .... ... ... .. .. .. ... .. .. ... .. .. . .. .. .. . . . . . .. . .... . .. .. . . .. . .. .. . . . . . .. Eucladium verticillatum 

4. Leaf margins plane or recurved, entire or if toothed, the teeth at the apex ..................... ............... 5 
5. Peristome long and twisted, rarely wanting; cells of the operculum in spiral rows; leaf margins usually re-

curved . .. . .. .. .. .. . .. . .. .... .. .. .. . .. .. .. . .. . .. . . . .. .. . .. .. . .. .. .. .. . .. . . .. . . . .. .. . .. . . . .. .. . . .. . .. . .. .. .. . .. . .. .. .. .. . . .. . .. . Barbu/a 
5. Peristome teeth never long and twisted; cells of the opcrculum nor in spiral rows ................................. 6 

6. Leaves 2- 6 mm long, the margins plane .... ............ .................... . .......... Trichosromum tenuirostre 
6 . Leaves smaller or the margins recurved or both................... . ... . . .. . .. .. .. . . . . .. . . 7 

7. Peristome wanting; leaf margins plane and the operculum free from the columella, or the leaf margins recurved 
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and the operculum attached to the colum ella .. . ....... . ...... . . . . . . ......... . . ... . ... . ...... . .... .. .. ... G_vmnostomum 
7. Peri stome usually present, sometimes rudimentary or wanting; operculum never attached to the columella; 

leaf margins recurved ...... ... ............. . .. . .. .... .. . . ... ..... . . ... ... .... ..... .. ............................... . ... . Didymodon 

Key 37. POTTIACEAE 

l. Leaves with lamellae or filaments on the ventral surface . . .. .. .... .... .... . ..................... ...... . .... . .. ... . . . . .. 2 
1 . Leaves with out outgrowths on the surface . ... . .. . . . ....... .. .... .. . ........ . . .. ... ... ... . . ... . . .. . . .. ..... .... . .. ........ 4 

2 . Leaves with lamellae ...... ............................ .... .... . . ..... .. . .. .. . . . . . ... . .. .. . . .. ..... .. . . .. Pterygoneurum 
2. Leaves with fil aments .. .. . ........................................... .. . . ....... .. . . ... . .... ..... .. . ........ ..... . . ..... 3 

3. Leaf margins ± recurved; ce lls of the lam ina and of the filaments papillose .. .. .... .. . . Crossidium aberrans 
3. Leaf margins incurved; cells smooth ............ . ... . ........ . .......... ... ...... . .. ... .. . .. . ..... . .. . .... . ......... . Alaina 

4. Leaves broadl y lingu late to spatulate, bordered, the border submarginal, composed of thick-walled, 
enlarged cell s, sometimes orange in color, sometimes bistratose in part. ..... . ... . . Scopelophi/a latifo/ia 

4. Leaves otherwise .... . ... . .............. . ... . .. . .... . . . .... . ........... .. . .. ...... . .. . .... . .. . . . .. . . .. . ....... . . . .. . ...... .. . 5 
5. Leaves I inear-lanceola te, without awns. the lamina bistra tose with the ventral laye r of cells strongly mam-

millose and the dorsal layer smooth..... . . ..... . . . .. . .... . .............. . ........ . .. . ........... Timmie/la crassinervis 
5. Leaves otherwise, the la mina not bistratose, or if so, the cells otherwise ..... . ........... ................ . . ... .. ... 6 

6. Hyaline cell s of the leaf base extend in g up the margins to for m a "V" ........... ........... .... . Tortel/a 
6 . Hyaline cell s, if present , not extend ing up the margins farth er than at the costa ........................ 7 

7 . Leaves strongly c ri sped, usually linear-l anceolate, the margi ns involu te ; costa usua ll y excurrent as a short 
point.. . ... . . . ..... .. ......... . ......... .. . . ... . .. . . . .. . ...... .. .. . .. . .. . .. . ... . . . .. . .. ... .. . . .. .... Weissia controversa 

7. Leaves otherwise ....... .. . . .... . . .. ... . .................. . ... .. ...... . ...... . . .. . .... .. .. . .... .. . ... . .. . .. ......... . . ..... . ....... . 8 
8 . Small plan ts usually in ca lcareous regi ons, often encrusted with lime: leaves to 1. 8 mm long but often 

shorter, never with a long awn . . . . .. . ........ .................................................... .. .. . .. .. .......... .. 9 
8. W ithout this combinat ion of characters. . . .... . ................. . . . .... . . ... . ... . ..... . ....... .. . . .. .. .. ... .. .. . . 11 

9 . Leaf margins plane, toothed above the base at the upper margins of the hya li nc basa l cell s .. . . . ...... ... . . .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . Euc/adium verticillatum 

9. Leaf margins plane or recurved, enti re. .. . . ............... ...... ............... . ...... .. . . . ........ . . . .... . .. ... ... 10 
10. Leaves decurrent: capsule with a per istome of 16 st raigh t tccth .. ... .. .. . .... ...... . Didymodon tophaceus 
10. Leaves not decurrent; capsule eperistomate.. . . .. . ....... .. ...... . ...... ... Gymnostomum 

11 . Leaves ovate to ovate- lanceolate, the cos ta excurrent ; capsule apiculatc, without an operculum ; small plants 
on so il ..... . ..... .. ..... . . ..... . .. .. . .............. ................. . .. . . . .. _ ... . ... . .... . .. . ........... . Phascum cuspidatum 

11. Capsule wi th operculum. .. .. . .. . . . . . . . . .. .. . . .. ... .. . . . . . . . . .. . ... .. . . ... . . . .... . ........... . ...... . .. ... .. . .. . ........ . . . . .. . 12 
12 . Leaves ovate-lanceolatc to linear, the apex always na rrow : costa ending before the apex toexcurrent. . . 13 
12. Leaves never lin ear-l anceolate, with at least one of the fo ll ow ing characters : leaf apex broad ; leaves 

ap iculate or awned; leaves wit h a border of differentiated cells . . .... . . . .. . ... . ... . ..... . ...... . .... ... ... . 17 
13. Leaf margins bistra tose nea r the apex and the lamina often bistratose in spots : cross section of costa near 

middle with a dorsal stereid band , the dorsal layer of cell s d ifferent iated, the ventral cells large, usuall y in 
3 laye rs.... . . . .. .. . . . ... ................ . .......... . . .......... . . . .. . ...... .. ..... ... .. ........ Trichostomopsis austra/asiae 

13. Leaf margins unist ratose, or if bistratose, the costa otherwise ..... ... . ..... . ... ...... .. .... ... .. . . ............. . . . . 14 
14 . Leaf margins recurved throughout or in part. . . . ... . .... . ........ . .... .... . . . . ..... .. . .. . . .. . . .... . .. . .. ...... .. . 15 
14 . Leaf margins plane ............ .. . . . . .. . ... ... .. .... . ... ... .... . .. . .... ... . .. . . .. ..... .. .. . . . .... . .......................... 16 

15. Cell s of the operculum in stra ight or nearly straight rows and the peristome teeth, if present, never spiral 
.... . . . .. ..... . . . .. . .. ........ ................... ........ . ....... ............ .. .. ........... . . .. ...... ..... ......... Didymodon 

15. Cells of the operculum in spira l rows and the peristome teeth, if present , long and twisted ...... . .. . .. Barbula 
16 . Costa withou t gu ide ce lls, with one stereid band ........... .. . . ..... .... . . .. .. . ........ Anoectangium aestivum 
16 . Costa with 3-4 guide cel ls and 2 stereid bands ... . .............. . ... . .... . .... . ... Trichostomum tenuirostre 

17. Costa with 2 stereid bands, or the per ichaet ia l bracts sheathing; leaves not bordered ..... ........... . . Barbula 
17. Costa with one stereid band; perichaetial bracts not sheath ing, or if so, the leaves bordered ... .. .. .... .. .. . .. 18 

I 8. Leaves imbricate to spreadi ng, not or only slightly twisted or contorted when dry, not bordered except 
Portia heimii .. .. .. .... . . . ... . .................................. . . . ....... .. ......... .. . ...... .. ... ...... .. . ...... ...... . Pottia 

18. Leaves contorted to crisped or twisted when dry, often strongly so ... .. ... . .. .... ......... .. .. . ..... . ..... .. 19 
19. Per istome teeth lon g and tw isted, from a long or short basa l membrane ..... .... . . ... .... . .. ............... Tortula 
19. Peristome teeth from a short basal membrane, often short, straight or rarely somewhat twisted , sometimes 

rudimentary o r wanting ................... . ............... . . .. ..... .... ... . ..... . ..... .... . ............. ... .. . .. .... Desmatodon 
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Key 38. Aloina 

1. Leaves piliferous ; costa without stereid ce ll s . . . ... . . . . . .. ................... .. .... ... ... ... .. . .... ........... . . . . A. pilifera 
1. Leaves muticous; costa with stereid cells.. . .......................... . .... . ... .. .. ... . ..... .. . . . . . . .. . .. .............. 2 

2. Synoicous; costa with 1-2 layers of stercid ce ll s and usually only one layer of large thin-walled cells ventral 
to the stercids ...... . ... ....... .. . .... ..... ........ . . . . . ... .......... . .... . ... .... . .... . .... . . . .. . .. .. . ......... A. brevirostris 

2 . Dioicous; cos ta with 2- 3 layers of stereid cells and usually 2 layers of large thin-walled cells ventral to 
the stcreids .. . .... . .. ... ....... . ..... . . , . .. . ... . ... .. . . ................ .. ... ... . . ........ .. ...... ... A . rigida 

Key 39. Barbu/a 

I. Leaf ma rgi ns revol ute from just above the base to the apex ............ . ...... ............... .. .................. 2 
1. Leaf margins often revolute or recurved to above the middle but not to the apex ........................... 3 

2. Costa excurrent. . . .. . .. . . .. ... .... ... .. . .... ... .... .. ... ... ... . ........... ... . . ... . . . . . .. . .. ... . .. .......... . . . B. platy11e11ra 
2. Costa percurrent, or end ing just before the apex .. . ..... . ...... ............... . .. . . . . ..... . ..... B. brachyphy lla 

3. Leaves oblong-l anccolate or lingulate, never long-acuminate, apex ± obtuse ..... . ..... ....... ............ ... ... 4 
3. Leaves ovate-l anceolate to lanceolate, acuminate, apex acute ..... .......... ............. . .. .. . .... . . .. . . ... .. . ....... 6 

4. Perichaetial bracts convolute; seta yell ow, twisted to the left ; upper leaf cells papillose, often densely 

so ·········· · ···· ··· ··· · ·· ·· · ·· ······· · ·· ·· · ·············· · · ·· ····· · · ······· ···· · ··· · ·· · ········· ················· · · ····· · ······ 5 
4. Perichaet ial bract s not convolute; se ta red or brown; upper leaf cell s smooth or weakly papillose 

.. .. . ... . ..... . .......... ....... ... ............. .. .... ......... . .. .... .. ..... ... .. ..... . ... ..... ............ .... . .. B. unguiculata 
5. Inner perichaetial bracts blunt, truncate or obtusely acute .... .. .... ... . ..... .. . ... ..... . .. ........... .... B. convoluta 
5. Inner perichaetia l bracts acute or acum inate, often abrup tly narrowed to an acute apex .... .. B. eustegia 

6 . Alpine plants with reddish brown, multicellular gemmae borne on the rhizoids; capsules unknown 
... .... ........................ ....... ...... .... .. ...... ..... ....................... . .. .. ..... ................. B. ferruginascens 

6 . Plants ot herwise ... .......... .. .. . .. . . .. .. . . . . . ........ . .. . .. .. .. . .. .. .... ... . . .. . ..... . .... ... ... . .. ....... ...... .. ....... 7 
7. Costa pla inly excurrent at least in the upper leaves; leaf cells smooth or with small papi llae .................. 8 
7. Costa not excurrent or rarely sl ightly so in the upper leaves; leaf cells usually papi llose .. . ..... . ...... ......... 10 

8. Costa enlarged above, the excurrent part deciduous ............... .... . . ... .......... . .... . .. .. .. .. B . johansenii 
8 . Costa not enl arged above, the excu rrent part never deciduous .......... . . . ... ... ........ . ........... .. . .. .. ..... 9 

9. Excurrent costa short, 1/8- 1/6 the length of the leaf, sometimes longer in perichaetial bracts; upper leaf 
cells rounded to irregular, 6- 10 / < in diameter . . .. ... ... ... .. ... . . . ........ . .. . .. . ..... ..... . ... ... ...... ......... . B. acuta 

9. Excurrent costa longer, 1/5-1 /4 the length of the leaf in the upper leaves; leaf cells ± quadrate, 7-1211 in 
diameter ..................... . . ..... ............... . .. ...... ................. ..... ...... . ....... . .. .. ...... . . . ... . .... . B. icmadophi/a 
10. Cells of the ventral surface of the costa near the middle of the leaf elongate, narrowly linear; leaves 

wide-spreading to squarrose-recurved when wet. .... ......... ....... .... ....... ..................................... ! I 
l O. Cell s of the vent ra l surface of the cos ta quadrate, similar to the cells of the lam ina .... . . ............. .. 12 

11. Central strand of stem very strong; costa distinctly wider a t the leaf base with 5-7 guide cells and with 3-4 
gu ide cells near the middle of the leaf; leaves wide-spreading to somewhat recurved when wet. . . B. Jal/ax 

I 1. Central strand smaller; costa not wider at the base, in cross section the cells ± homogeneous or the guide 
cells and stereid bands somewhat differentiated; leaves strongly recurved to squarrose when wet ... B. reflexa 
12 . Capsule eperistomate or ra rely with a very rudimentary peristome ; basal cells of vegetative leaves 

quad rate or only slightly elongate ... .. . ... ... .. ... . . .. .. .. ...... .... .. .. .... ... . .... . . . ...... ......... .. . B . rubiginosa 
12 . Capsu le with a long twisted peristome; basal cells of vegetative leaves elongate, 2-2.5:1. .... ... .... 13 

13. Leaf margins recurved to above the middle of the leaf ....................................... B. rinealis var. vinea/is 
13. Leaf margins recurved only at the base .. ................................... .. ...... ..... . ... B. rinca/is var. flaccida 

Key 40. Desmatodon 

1. Leaves bordered at least in the lower part, not awned; capsule horizontal to pendent. .. .................... .... 2 
1. Leaves not bordered ; capsule erect and straight or nearly so ...... . .. . ... .. ... . ..... . .. . .. .. ......... . ...... . .. . .. . .-. 3 

2. Leaf cells smooth to ligh tl y papillose ; capsule inclined to horizontal; peristome not twisted ...... D. cernuus 
2. Leaf cells dist inctly papillose; capsule inclined to pendent; peristome somewhat twisted .. .... D. laureri 

3. Leaves, a t least the upper ones, awned .......... . .. ...... . . . ... . .... .. .. . .. . . ................................................ 4 
3. Leaves not awned ... .. .................. ............. . .. ......... . ... . .. . . .... . . .... .... .... .... ... .. .. . .. .. ......... . .. .... ... . .. .. . 6 

4: Leaf cel ls smooth; margins plane except at base ... . .. . . .. .... . ... . ... .. .. . . .. .... . .. .. ....... .. . . . ... .. . D. systylius 
4. Leaf cells. papillose; margins recurved ... ..... , . ... . . ... .... ... .... . .. . . .. . ... ..... ........ .............. ....... ....... 5 
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5 . Leaves oblong to spatulate, the upper cell s 15- 21 µ wide ...... . ..... .. ............... . D. fatifo fius var. fatifolius 
5 . Leaves gradually tapering from the middle or below, ± acute; upper cell s 11-1 6 µ wide .. .... D . feucostoma 

6 . Upper leaf cells 8-13 µ wide; spores 8-15 µ, smooth .. . .. .. .. ........ .. . .. ...................... D. obtusifofius 
6. U pper lea f cells 15- 21 µ wide: spores 18-24 µ, papillose .... .. .. .. ...... . ...... D. latifolius var. muticus 

Key 41 . Didymodon 

1. Leaf margins and sometimes the lamina bistratose at apex ................. ... ................. .. ........ . D. rigidulus 
1. Leaf margins and lamina unistratose .. ...... ... ................. .. ...... .. . ............ .. .......... .. ... .. ........ ........... . 2 

2 . Leaves linear-lanceolate, acute, often dent iculate at apex, usually apiculate; autoicous ; annulus deciduous 
............... . . . .......... . ........... .. .. . .......... . ...... ..... ... . ... . ..... . . . . . . . . ...... . ....... . ...... .. . .. D. recurvirostris 

2. Leaves ova te-lanceolate to ± lingulate, acute or obtuse, entire; dioicous; annulus wanting .... ........ 3 
3. Leaves plain ly decurrent, obtuse to rounded or rarely acute ................................... .. ..... D. tophaceus 
3 . Leaves scarcely decurrent, acute . .. ........................... . .... .. ......... .. ... .. .... ....... . ............ . D. columbianus 

Key 42. Gymnostomum 

l. Leaf margins pla ne: operculum free from the columella ..... .. ................... ...... .. .. .. ......... G. aeruginos11111 
1. Leaf margins recurved o n one or both sides at the middle and below; operculum attached to the columella 

..... .. ..... •··· • .... •·· . .... . .. . ..... . ... . ... .. ............ .. .. . ..... .. . . . .. . . .. . ..... ..... . .. . ......... . . . . . ......... . . . . G. recurviros(re 

Key 43. Pottia 

l. Plants bulbiform; wa ll s of upper leaf cell s strongly thickened on the dorsal side: capsule per istomate .. .. .. 2 
1. Plants not bulb iform; cell s otherwise; capsule with or without peristome ......................... .. ............ 3 

2 . Leaves muticous. th e costa ending before the apex ........ .. ........ .. .. ........ .... .. .. P . lat1folia var. latifo lia 
2. Costa excurrent, form ing an awn ................ .... ......... .... .................... .. . .. . P. latifolia var. pilif cra 

3 . Capsule peristomate; columella not attached to the operculum ; leaf margins usually recurved from the base 
nearly to the apex . . .. . .. .. ... . ... . ................ . ....... . .... . .. . ....... . .......... ........... .... ........ .... .... P. fanceolata 

3. Capsule eperistomate ; columella usually attached to the opercu lum .................... .. .......................... 4 

4. Capsule ovoid to obovoid , wider at the mouth when deopercu latc: seta usuall y twisted to the riglit ; 
leaf margins plane to ± recurved ..... . ............ .. . .. . .. . .. . .. . .. . . .. . . .. . ... . .. . . .. . . .... . .... . .... . . .... .. P. truncata 

4. Capsule ovo id to cylindric, not wider at the mouth ; seta twisted to the left o r rarely to the right at th e 

base; leaf marg ins plane or incurved ..... .. ....... . .............. . ......... . ................... . ........................... 5 
5 . Upper leaf cells papillose excep t the border of 2- 5 rows of smooth, yellowish cells ... .. .. .............. P. heimii 
5. Leaves not bordered, the cells smoo th .......... .......... .......... ..... .. ............ ........... . ........ ...... P . ncvadensis 

Key 44. Pterygoneurum 

1. Capsule emergent to exserted; calyptra cucul late ......................... . .. . .. ...... .. .... .... ..... . ...... . .. . P. ovatum 
1. Capsu le immersed to emergent; calyptra mitrate ............................. .. ....... .. .................... P . subsessile 

Key 45. Tortella 

I. Leaves scarcely crisped, fra gile. the tips often broken : rarel y fruiting ... .. ......... .. ........... .. .... T. fragilis 
1. Leaves crisped and contorted when dry, not fragile; commonly fru iting ...... .. ................. .... .. .............. 2 

2 . Autoicous; upper a nd median leaf cells 4-9 µ in d iameter; rare in weste rn North America .. . T. humilis 
2. Dioicous; upper and med ia n leaf cell s usua lly larger, 8- 13 11 in diameter .... . ............................... 3 

3 . Leaves l inear-lanceolate, tapering gradua ll y to the na rrow a pex .. .. .. .. .. .... ..... .. .................. T. tortuosa 
3. Leaves ± oblong-lanceolate, narrowed somewhat abruptly in the upper part to the acute or obtuse apex 

.. . .. . .. . . ........... ......... ........ . .. . ......... ... . . ...... . ............... . ..... . . ... ... ...... . ............................. T. inclinata 

Key 46. Tortu/a 

I. Plants bear ing propagula, usually growing on trees .. .. .... .... .. .. .. .. .... .... ....... ...... . .......... ...... .. .... .. .. .. .. 2 
I . Plants wit hout propagula or the propagula inconspicuous .. .... ........... .. ... .... . ................................. 3 

2. Leaves with costa excurrent as a long awn ......... .. ........ . ...... ... .. ..... ... T. laevipila var. meridionalis 
2. Leaves mut icous . . ......... . ............... . ......................................................... .. ...... ... T. latifolia 
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3. Costa ending before the apex, percurrent, or excurrent as a sp ine, never as a long awn ..................... 4 
3. Costa excurrent as an awn, usually long ............. . .................................................................. . 11 

4. Leaves bordered by differentiated cells .......................................... ..... .. . ..... .... ... .... .. .. ........ 5 
4. Leaves not bordered by differentiated cells .............................. .. .. . ... ...................... .. .... ...... 8 

5. Border often bistratose, the border cells usually all elongate; auto icous ............ .. ......... .. ..... T. s11b11/ata 
5. Border unistratose, the cells not elongate ............................................................... . .................... 6 

6. Perichaetial bracts sheathing ; upper leaf cells smooth or inconspicuously papillose, 12-22 f', rarely 
to 26 f' in diameter; dioicous . ... ................. ... . ... . ... ................................................. T. amplexa 

6. Perichaetial bracts not sheathing, similar to the vegetative leaves .......................................... 7 
7. Leaf cells smooth or with low papillae; leaf border weak; autoicous or synoicous ............ T. mucronifolia 
7. Leaf cells densely papillose; leaves plainly bordered; dioicous .......................................... T. bolanderi 

8. Leaf margins revolute throughout, the leaf cells densely papillose; autoicous ............... ... T. inermis 
8. Leaf margins not revolute throughout. ............................................................................. 9 

9. Upper leaf cells 15-28 pin diameter, smooth or with low, inconspicuous papillae; autoicous or synoicous 
............................................................................... ......................................... T. mucronifolia 

9. Upper leaf cells 10-19 11 in diameter, densely papillose: dioicous or capsules unknown .. .......... ........... . 10 
10. Costa ending before the apex to percurrent; leaves rarely apiculate; basal leaf cells scarcely differentiated 

at the margins; propagula common ..................................................................... T. latifolia 
10. Costa usually excurrent as a short mucro or as an awn; marginal cells of the leaf base distinctly smaller 

than the median basal cells; propagula wanting .. ................... ....... .. .. .. ....... ....... .. .... T. bartramii 
11. Synoicous; leaf margins recurved except at the apex; upper cells 12-16 11; awn usually rough ...... T. princeps 
I 1. Without this combination of characters: dioicous, auto icous, or capsules unknown .. ......................... I 2 

12. Lamina of leaf bistratose at least in upper part.. .......... ....... .... ..... ... .... ........... . .T. bistratosa 
12. Lamina unistratose .... ......... .. .................................. ........................................................ 13 

13. Leaf margins revolute from base to apex ; awn smooth or nearly so ............................................. 14 
13. Leaves otherwise .... ....... ....... .. .. .............. . ..... .. ...... ....... .. .......... ..... .... .... ..... ........................ .. . 15 

14. Leaves often with a border of differentiated cells; autoicous; basal tube of peristome not extending 
beyond the mouth of the capsule ..... .... ...... ......... ... . .. ... .. .. .. . .... ............................ T. muralis 

14. Leaves not bordered; dioicous: peristome with a well -developed basal tube .................... .T. brevipes 
15. Leaf margins plainly recurved from base to apex or nearly so; awn rough , hyaline or reddish at base ...... 16 
15. Leaf margins plane at least in the upper part, sometimes plane throughout; awn smooth or rough ......... 18 

16. Leaf apex gradually narrowed to an acute hyal ine point; cell s about 10 pin diameter. .. T. ruraliformis 
16. Leaf apex obtuse to emarginate, the costa abrupt ly excurrent; cells 12-18 p ........................... 17 

17. Upper leaf cells strongly papillose with branched antleroid papillae ..................... .. .T. papillosissima 
17. Upper leaf cells with several papillae per cell, the papillae often branched but never antleroid ... T. ruralis 

18. Leaf margins ± revolute in the middle of the leaf, plane above: marginal leaf cell s usually with thicker 
wall s : autoicous: growing on trees ............................................. ... T. /aevipila var. /aevipila 

18. Without this combination of characters ........ ... ............. ... ....................... ..... .. ...... ........ .19 
19. Leaf margins recurved from the base to about the middle; awn long, reddish, rough or nearly smooth; 

dioicous, often fruiting ............................................................................................. T. norvcgica 
19. Leaf margins plane or slightly recurved in the lower part; awn short or to 0.35 mm long, some! imes longer, 

often wanting except on upper leaves ; capsules unknown ...... ...... ...... ...... ..... ............. T. bartramii 

Key 47. Encalypta 

1. Leaves muticous, the basal cells plainly papillose; autoicous, capsule smooth or wrinkled, never ribbed; 
peristome single or double: calyptra fringed ..................................................................... £. affinis 

1. Plants without this combination of characters ....................................... .................................... 2 
2. Dioicous, sterile in America; leaves muticous, the cost a percurrent or ending before the apex; filamentous 

asexual reproductive bodies common: central strand of stem want ing or small. ..... ..... . E. streptocarpa 
2. Autoicous and commonly fruiting .. .......... . .. ....... ...... ... . . ......... .. .............................................. 3 

3. Leaves oblong-lanceolate, broadest at the middle, tapering gradually to the piliferous apex; margins plane; 
peristome wanting; calyptra fringed .. ... ............................................................................ E. a/pina 

3. Leaves otherwise, oblong-lingu late to spatulate, the apex usually broad. muticous or piliferous .... . ....... 4 
4. Calyptra fringed; leaf margins plane to incurved, or often some leaves with the margins recurved at the 

middle or below ............................................................ ............... .................................... 5 
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4. Calyptra not fringed; leaf margins very rarely recurved .......... .. .. . . . . ............. ............................. 6 
5. Fringe of the calyptra bordered above by smal l cell s; capsule smooth or wrinkled, never ribbed; peristome 

single ; asexual reproductive bodies wanting ... .... . ..... .... . ...................... ... . . ...... . . ......... .. .. ...... £. ci/iata 
5. Fringe of the calyptra not bordered by small cell s; capsule ribbed, the ribs usually spiral; peristome double ; 

filamentous asexual bodies common, at least on steri le plants ...................................... . ... £. procera 
6. Leaves muticous or apiculate, rarely piliferous; peristome wanting or rudimentary ......... .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . E. vulgar is var. vu/garis 
6. Upper leaves commonly piliferous, sometimes all the leaves with awns; peristome present, single, usually 

well-developed, sometimes with a preperistome ......... .. .. ..... .............. ... . £. vulgaris var. rhabdocarpa 

Key 48. GRIMMIACEAE 

1. Plants growing in or beside streams, black or nearly so except the growing tips; leaves to 5 mm long, apex broad 
and rounded; capsule immersed to emergent, ± spherical. ................... .... .. ......... ... . . . .......... Sco11/eria 

1. Plants without this combination of characters ..... ........... ................... .................. .. . .. ............ ..... ... 2 
2. Leaves lanceolate to linear-lanceolate, muticous. crisped and contorted when dry, the basal cells never 

sinuose; calyptra mitrate ...... .................... ....... ... .............. . ......... .................................. ... .. 3 
2. Leaves rarely crisped when dry, if crisped, the plants with one or more of the fol lowing characters: (a) 

leaves piliferous, (b) leaf cells plainly sinuose, (c) asexual reproductive bodies present. ........ ......... 4 
3. Plants small. the stems about I mm high; leaves 1-4 mm long, entire; seta arcuate ... .. Campyloste/ium saxicola 
3. Plants larger, the stems 2-4 cm high; leaves 4-6 mm long, coarsely toothed in the upper part; seta straight 

•······· .............. . ... ..... ........... ... .. ....... .......... ...... .... . . .. ................................ . . Ptychomitrium gardneri 
4. Peristome teeth divided nearly to the base into 2-3 filiform branches; basal leaf cells or all leafcell ssinuose 

or nodulose: dioicous; capsule exserted on a straigl1t seta ( ± arcuate in R. patens) .. . . ... . . Rlracomitrium 
4. Peri stome teeth entire, cribrose, or cleft above the middle, rarely the capsule eperistomate; basal leaf 

cells not or less conspicuously sinuose, if strongly sinuose, the plants with I or more of the following 
characters: (a) autoicous, (b) seta short and capsule immersed to emergent , (c) seta arcuate, (d) leaves 
crisped when dry ..... .. ..... ..... ..... .. . . . ....... .. ... ....................... . .................. .. . ......... .. ....... Grimmia 

Key 49. Grimmia 

1. Maritime plants: leaves muticous, bistratose or thicker to below the middle ; costa with guide cell s and stereid 
bands; capsule immersed .... ........ .... ...... .......... ..... .. . .. ..... . .... . .................. ..... .. .. ............. G. maritima 

I. Plants otherwise ........ . . . . ... .. . ............................ .. ............ . ... ........ ... . .. .... .... .... ................ . ......... . 2 
2. Leaves crisped and contorted when dry ........ .... .. . . ... ..... ... .. ... . .. .... . ...... . ..... .. . ... .... . .. ..... . .......... 3 
2. Leaves not crisped and contorted when dry ............ .. .... ..... . .. ................ ... ............. ... ... ........... 6 

3. Leaves only slightly crisped and contorted, usually with well-developed hair-points; commonly fruiting 
............................................. ........................................................................ . .... G. trichophylla 

3. Leaves strongly crisped and contorted, without hair-points or the hair-points short; commonly steri le ...... 4 
4. Basal leaf cells strongly incrassate and ± sinuose; gemmae common .. .. . .. .. G. torquata var. torquata 
4. Basal leaf cells less incrassate, not or only slight ly sinuose, sometimes with rather thin walls ..... ... . .. . 5 

5. Basal leaf cells quadrate to short-rectangular; arct ic-alpine ; gemmae wanting or rare ................... .. .... . . 
. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. .. . . . .. .. . . ... G. torquata var. ffettii 

5. Basal leaf cells long and narrow, hyaline to yellow ; gemmae wanting ........... .... .. ... . ............ G. incurva 
6. Leaves muticous ....... ........ ... .. ..... .. . .. .. ....... .. .. .. ........ ..... .................... ... .......... ... ............. .. . .. 7 
6. Leaves commonly piliferous, at least the upper and perichaetial leaves with hair-points ............... 18 

Leaves muticous 

7. Capsule immersed, wide-mouthed and funnel-shaped when old; leaves variable in shape but at least the 
lower long and narrow, not keeled or the tips of some leaves keeled; lamina unistratose; margins plane to 
incurved, sometimes slight ly recurved at the base ..... ... ... . .... .. ..... . .................... ........ ... .. G. agassizii 

7. Plants otherwise ... ... .. .. . . ...... .. ....... ... ...................... ........................... .. . . . .. ....... .. ...................... 8 
8. Leaves not keeled, the margins plane to incurved .............. ....... .. ... ..................... ... ................ 9 
8. Leaves keeled at least in the upper part; margins various; capsule immersed (except G. a/pestris var. 

holzingeri) .............................................. . .. ............ . ... .................................... ............. .... 12 
9. Leaves l.5-2x0.5-0.9 mm, usually widest at the middle or above, unistratose throughout; cells with thin 

walls; capsule exserted on a straight seta, peristomate ..... .. .................................................. G. mollis 
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9. Without thi s combination of characters; cells with thick walls at least in the upper part of the leaf ..... .10 
10. Small a lpine plants with leaves 1.2-2 mm long; capsule exserted on an arcuate seta; peristome wanting 

. .. ....... . .............. . .. . ........................................ . ................ . ....... .... . ........ ... . . ...... G. o/ympica 
10 . Plants larger; capsule immersed, peristomate; leaf margins bistratose or thicker to about the middle 

of the leaf; lamina unistratose or bistratose in part; capsule ovoid to short-cylindric .................. 11 
11 . Lamina unistratose or bistratose at the extreme apex; costa terete at the base, of 4-6 layers of cells ..... . 

• • • • • • • • • • • • • • .. • • • • • • • ......... . ... . ..... . ................... . . .. . . . .. ......... . ......... . ......... .............. .. .. ..... G. occidenta/is 
11 . Lamina mostly bistratose or thicker in the upper part , with bistratose strips extending to the leaf base ad-

jacent to the costa ; costa broad and flat at the base, of 6-9 layers of cells .................. G. cinc/idodontea 
12. Vegetative leaves 1.2-2.8 mm long, the margins recurved, bistratose above; capsule wide-mouthed and 

tapering to the base; spores large, 14-22 µ in diameter ......................................................... 13 
12. Vegetative leaves smaller. to I .3 mm but often less than 1 mm; capsule ovoid to short-cylindric; spores 

smaller, 6- 1511 .. . ............ ............ .. .. ..... ..... .................. ................................................... . 15 
13. Leaves denticu late at the apex; stems often long .......................................... G. alpicola var. rivularis 
13 . Leaves ent ire; stems usuall y shorter. . .......................................................... .. ............................ 14 

14 . Vegetative leaves ovate-lanceolate, l.2-2.8 X 0.4-0.6 mm ....... ...... .... ......... . G. a/pico/a var. alpicola 
14. Vegetative leaves ovate, 1.2-2.5 x 0.7-1 mm ................... .. ..................... G. a/pico/a var. latifo/ia 

15. Leaf margins plane or incurved; leaves with several rows of marginal cells at the base with the cross walls 
thicker than the longitudinal ones; lamina bistratose in the upper part; usually sterile ............. . ........ .. 

. . .. ... ..... ... .. ... ..... ..... .......... ........ ... .. .. ........ ... . ... ..... ... ............ ......... .. . .. . G. a/pestris var. holzingeri 
I 5. leaf margins recurved (sometimes plane in G. atricha); basal marginal cells otherwise; leaves unistratose 

or the margins bistratose ................................. . ................................................................... .16 
16. Leaf margin s bistratose to about the middle; peristome teeth usually yellowish red, cribrose, plainly 

papillose ........................ . .. . ......... . ................................................ . G. apocarpa var. conferta 
16. Leaf margins unistratose or bistratose only at the apex or in spots; peristome teeth not cribrose, entire 

or nearly so, smooth or with small papillae ....................................................... .. ............... 17 
17. Leaf margin s plane or somet imes slightly recurved; med ian and upper leaf cells 4-7 µ in diameter; spores 

6-8 p ........ .. . ..... . . . .. . .. . .. .. ... ............ .. .. .. .. . ....... . ...... . ........... . ... . .... . ....... . . .. . . ...... . ............ G. atricha 
17. Leaf margins revolute; median and upper leaf cells 7-10 µ in diameter; spores 9-15 µ ............... G. dupret ii 

Leaves commonly piliferous 

18. Small plants, the leaves with hair-points to 3.4 mm long on the upper and perichaetial leaves, much 
longer than the body of the leaf; dioicous; capsule exserted on an arcuate seta ........... . G. brittoniae 

18. Leaves with shorter ha ir-point s ................. . ...... . ......................................... .... ................. 19 
19. Leaves not keeled, the margins plane to incurved .................................................. . ................... .. 20 
19. Leaves keeled at least in the upper part of the vegetative leaves ...................................................... 23 

20. Leaves with lamina always uni stratose ; autoicous; capsule immersed: peristome teeth cribrose; calyptra 
mitrate, plicate, cove ring the capsule ............................... . ...... . .................. .. ............ . G. wright ii 

20 . leaves with lamina of more than one layer of cells at least in upper part; dio icous; calyptra not plicate, 

smaller . ............. . ............. .. .. .. ....... ......... .. ...... ....................... ... ...... . .... ........ ... .. .......... .. 21 
21. Vegetative leaves 1.5-2.8 mm long exclusive of the hair-points; basal leaf cells long, 4-8 :1; median leaf cells 

with s inuose walls ..... . .. . ...... .. . .. . ................................ . .... . ....... . · ............ ..... G. ova/is (G. commulata) 
21. Vegetative leaves smaller, 1-1.8 mm long exclusive of the hair-points; basal leaf cells short, to 2:1; walls of 

leaf cells not sinuose . .. . ................................ .. ............... . .. . ........ .. ...... .......... .. ........ . ......... ........ 22 
22. Capsule emergent, seta to 2.6 mm lon g ; costa broad and flat; hair-points decurrent. ..... G. /aevigata 
22. Capsule immersed , seta less than I mm long; costa ± terete at least in the upper part of the leaf; hair-

points not decurrent . . .... . .............. . .. . ......................... . ........ . . .. ........................ G. heterophyl/a 
23. Capsule ventricose, immersed on a short arcuate seta; autoicous; leaf margins plane to erect or incurved, 

rarely slightly recurved in part. ....... . .... . ........ ............. . .... ........... .......................... . .................. 24 
23. Capsule never ventricose, immersed or exserted ................... .. ................................................... 25 

24. Capsule eperistomate; leaf margins and sometimes the upper lamina partly bistratose ...... G. anodon 
24. Capsule with a per isto me; lamina and margi ns always unistratose ........................... G. plagiopodia 

25. Small plants with immersed capsules; dioicous: hair-points spinulose; lamina of leaf unistratose below, 
streaked with bistratose areas above the middle, often entirely bistratose near apex; margins often unistratose, 

plane above. recurved below .................. .. .... . .............. . ....... . ............. .. . . ....... .. ................ G. tenera 
25. Without this combination of characters .. .. .. .. ..... .... ....... ................. .. ..................................... . .. . 26 
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26. Leaf marg ins plane to incurved , never recurved . .. . ....... ... .. ... .. .. . . .... ........... .... .. . ... .... . . . .. ...... 27 
26. Leaf margins recurved on one or both sides ..... . . .. ................. . .. . .. . . . ........ .. .. .. . ..... .. ... .. . . .... . .. 31 

Leaf margins plane to incurved 

27 . Basa l cells of vegetative leaves long and narrow, 2-6:1, the walls thin , the cells± uniform from costa lo 
margins or the marginal cells sometimes hyaline; auto icous; rare . ........ .... .. .. . G. donniana var. tnformis 

27 . Without this combination of characters ......... .. . ........... . . .. . ........ . . . . .... ......... . .... . ...... .. . ... ... .......... 28 
28. Basal cell s of vegetative leaves short, 1-2 :1, with several rows of marginal cells with the cross walls 

thicker than the longi tudinal ones; dioicous . .. . ... .. ....... .. . . . . . ........... .. ..... . .. .. .. . .... .... . .. ......... . .. 29 
28 . Basal leaf cell s otherwise, the cross wa lls of the margin al cells not th icker than the longitudinal ones ... 30 

29. Vegetative leaves 0.5- 1.75 (2) mm long exclusive of the hair-poi nt s; operculum conic; plant s of higher 
altitudes ........ . .... . .................. . . . . . ..... . ................ . .. . . . . .. .. .. . ... ..... . . . . .......... . G. alpestris var. alpestris 

29 . Vegetative leaves 1-2 .8 mm lon g exclusive of the ha ir-points; operculum rostrate ; plants of lower elevations 
..................... . .. .. ..... .. .. ........ . .. ......... .. ..... .. . ..................... ............. ... ....... . ..... .... ....... G. montana 
30. Basal cells of vegeta tive !eaves short or often somewh at elon gate near the costa, not or onl y slight ly 

sinuose; leaf margins always plane; autoicous : capsule immersed ............ G. apocarpa var. ambigua 
30. Basal cell s of vegetative leaves 3: l or longer and the walls ± s inuose in several rows on either side of 

the costa, becomin g shorter and less s inuose toward the margins; leaf margins plane or recurved on 
one side; dioicous; capsule exserted .... . .. .... ....... ... ... . .... . . . ..... . ... . .... . .. . . . .. . .. . .. . . . ...... G. elongata 

Leaf margins recurved on one or both sides 

31. Leaves commonl y bear ing clusters of gemmae at the tips ; leaf cells with thickened cuticular ridges resem-
bling papillae in cross sect ion . . . ......... . ..... .. ..... . ........... .......... . . ............... . . G. hartmanii var. anomala 

31. Plants otherwise ....... . . . . . .... . . . ....... . ......... .. ... . ............... .. ..... . . .. . . .. . . ... ... . .. . .............. . .... . . .. . . .. .. . . . 32 
32 . Leaves strongly keeled above, ± pl icate below; lamina of 2-3 layers of cell s in the upper part; leaf 

margins of 2-5, usuall y of 3-4 layers of cell s ; upper leaf cel ls usually papillose or mammillose . .... . 
. .... . ..... ... ... .. .. .. . ....... ...... .. ... .... ........... . .. . .. . .. .. .. .... .. ..... ...... ....... .......................... G. e/atior 

32 . Without this combination of characters ... ··· ···33 
33. Capsule immersed ; auto icous... .. . . . ... .. .. .. .... . .. . .. . . . . . . . ............ . . . .. ... . . .. ...... . . . .. ........ 34 
33. Capsule exserted; autoicous or dioicous ... .. . . ...... . . ... .... ... . . . ... .. . ......... ...... . .... . . .. . . . . ... . .. . ... . . ..... .... 38 

Capsule immersed 

34. Stems lon g, ± prostrate : back of the costa and often the cells of the lamina papillose near the leaf 
apex .... ............ .. ... .. . .... . ... . . .. . .. . ... . . ... .... . . . .... . ..... . . . . . . . . .... .. . . . . . . . . .... . G. apocarpa var. stricta 

34. Stems shorter ; cells smooth .. . . . . ............. . .. . .. . ............ . .. . .. .. .... . ... . ................ . ... . ..... . .......... . 35 
35. Per istome wanting or rudimentary ... . . .. . . ... . ....... . . .......... .... . . ...... . . . ....... . . .. . . ..... .. ... . .... . . . ... G. flaccida 
35 . Peri~tome well -developed ..... .. . . . ... .. .. . . ... .. . . . . .... . .. .. . .. ..... .. . ... .. .... . ... . .. ... .. . ..... ....... ........ . ... . .......... 36 

36. Leaves mut icous, or sometimes the perichaetial bract s with a few hyaline cells; peristome teeth smooth 
or with very small pap illae .. ........ ... . .. ... ..... . ....................................... . ......... . .. .... G. dupretii 

36. Upper leaves and perichaetial bracts pi liferous; peri stome teeth distinctly papillose .. . . . . . . . ... . .... . 37 
37. Vegetat ive leaves 1.2- 2 mm long; perich aetial bracts to 3 or 4 mm long ; peri stome teeth usually dark red, 

entire to ± cribrose ............ .. . ..... . .. . .. .. ........... . ......... . . . .................... . . . . .. G. apocarpa var. apocarpa 
37. Vegetative leaves 0.5- 1.3 mm long; perichaetial bracts 1.5-2 .2 mm long; peristome teeth yellowish red and 

usua lly strongly cribrose ......... .. . . ............ . . . . . ...... .. .. . ...... ... ......................... G. apocarpa var. confer/a 

Capsule exserted 

38. Autoicous . .. . . . . . . . . .. . ... . . . . .. . .. . .. .... ........................... . .... .. . ...... . . . . . . . .... ........... . . ......... . . .. . ... . 39 
38. Dioicous ... ... . ........ . .. . . . ..... .. . . ... ............ . . . .. . . . .. . ... . ... . ..... . ....... . .. .. . . . .. . .. . .. . . . .. . .. . .. . . .... . .. . ... . .40 

39 . Leaves ± oblong-lanceolate, the walls of the basal cells not sinuose; hair-points denticulate; seta arcuate 
.. . .... .... . . . .. ... ....................... . ..... ...... ... ... ....... . . .. ....... ... .. .. .. . ...... . ..... .. ........................ G. pulvinata 

39. Leaves ovate-lanceolate, the walls of the basal cells thick and ± sinuose; hair-points smooth or nearly 
so ; seta straight ........ . . .. . ...... . . . . .. .. . . ....... . ......... . .. . . ..... . .... .. . .. . ... .. ..... . . . ... . .... . ........... . .... G. affinis 
40. Calyptra large, covering the capsule to the middle or below, plicate, campanulate-mitrate ; leaf cells 

often th ick-walled but scarcely sinuose; plants commonly fru iting .. ..... . . . .... . .. . ...... . .. G. calyptrata 
40. Calyptra otherwise, smaller ; wa lls of the leaf cells usually sinuose at the leaf base . .. . ... . .... .. . . .... .41 

41. Leaves 2- 3.3 mm long exclusive of the hair-points; margins plainly recurved on one or both sides; seta a rcuate; 
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capsule usuall y distinctly ribbed when dry; operculum rostrate ......... . ................... . .... . . G. trichophyl/a 
41 . Leaves 1.5- 2 mm long exclusive of the ha ir-points; margins plane, or sometimes recurved on one side; seta 

straight; capsule not ribbed; operculum conic; rare .... . . . ......... . ... . .. .. .......... . ..... . ........ . G. elongata 

Key 50. Rlzacomitrium 

1. Leaves with lamellae or wings on the dorsa l surface of the costa; seta twisted counterclockwise ... R. patens 
1. Leaves without lamel lae or wings .. . .................................. ......................... .... . . . ... .. .. ...... . ....... 2 

2. Leaves ± oblong, muticous, the apex broad. rounded, usually denticulate; cells papillose; seta twisted 
clockwise .... . .. .. ........... .. . . ........ . ...... . ...... . ... . .. .. ... .. ..... . .. . ... ..... . .. ........................ . R. aciculare 

2. Leaves ovate-lanceolate to lanceolate, usual ly acumi nate ......... . .... ....................................... . 3 
3. Leaf cel ls strongly pap illose with high pap illae; seta twisted counterclockwise .. ............ . . .......... . ... 4 
3. Leaf cells smooth or if papi ll ose the papillae low ... .. .......... ...... ........ . ....... .. ... . ................ ............ 5 

4. Leaves with pap illose ha ir po ints; plants usually with many short, lateral branches .......... ... ..... .. . 

. . . . . . .. . . .. . .. . .. . . . .. . .. .... . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . .. .. . .. .. . . . .. . . . . . .. . . . . . .. . . . . . . .. R. canescens var. ericoides 
4. Leaves mut icous .. . .. ................... .... .......... ..................................... R. canescens var. epi/osum 

5. Leaves with the hyaline po ints rough with conspicuous pap illae; cells of lamina not papillose; seta twisted 
counterclockw ise ......... .. .... . .............. .. . . ....... . ........... . ... . ................... . . ...... .. ...... . ..... R . /anuginasum 

5 . Leaves muticous or piliferous; hair-points often toothed but not papillose; seta twisted clockwise (arcuate 
in Grimmia elatior) .... ........... ... .... .. ..... ............... ..... ... ............... .............................. . ............. 6 
6. Leaf margins always unistratose .............. .. ... . .................... ......................... . ... . .... . ............ 7 
6. Leaf margins bistratose or thicker, at least near the apex .. .. .. .............. . ........ .. .......... . ............ IO 

7. Leaf cells not papillose someti mes the cross walls thickened and bulging dorsally and ventrally ..... ... . 
. . . .. .. . .. .. .. . .. . . . . . . . . . . . .. . .. .. .. .. . .. . . . .. . . . . . . . . .. .. . . . . . . . . .. . . . .. . . . .. .. .. . .. . .. . . . . R . heterastichum var. heterostichum 

7. Leaf cell s usually d ist inct ly papillose, the papillae large or small but never high and sharp .............. . ... 8 
8. Leaves pi !iferous or some leaves muticous ; se ta 8- 20 mm long; urn 2-3.5 mm long, usually about 3 mm; 

peristome teeth 1- 1.7 mm long ............................. . ... . ..... . ......... .. ........................ R. varium 
8. Leaves a lways muticous; urn and tee th shorter .................. . . . .... . . .... ...... . .. . ... .. .... . ..... . .... .... . .. 9 

9. Upper leaf cells long, usuall y 3: 1 or longer, the pap illae large, in section evident as rounded thickenings 
on the cross walls and the walls depressed over the cavities .... .. .... . ................... ... . ..... R. fascicu /are 

9. Upper leaf cells shorter, often isod iametric. the papillae smaller, in sect ion not evident as rounded thickenings 
.. ... ... ....... .. .... . ...... ... . .. .. ........ .. ..... ......... ...... . ... .. .. .. R. aquaticum 

10 . Upper leaf cel ls usua ll y papillose; leaf margins of 2-5, usually of 3-4 layers of cells; leaves strongly 
keeled in the upper part; seta arcuate ........... . ..... .. ... .. ... ..... . ........ ................. .. (Grimmia elatior) 

10. Cells not papillose; leaves otherwise; seta twisted clockwise ......... ................ . . . ................ . ......... 11 
11. Plants often large. the leaves usua ll y 3-3.6 mm long, the hai r-points 0.3-0.6 mm long with teeth on the 

dorsal surface and on the margins ; upper leaf cell s with s inuose walls, the cross wa lls not bulging dorsally 
and ventral ly; urn 2-3.4 mm long, rarely less than 2 mm; from the lowlands to about 1700 m ...... . ........ . . . 
... ..... .. . . . .. . .................... ... . .. .. . . . . . . . . ... .. ... .. . .. . . .. . .. .. . . . . . . . . .. ... .. . . . .... R . heterostichum var. occidenta/e 

11. Plants smaller, the leaves to 3 mm long, often shorter, mut icous or pi li ferous; upper leaf cells sinuose or 
smooth, usually with the cross walls bulging dorsa lly and ventrally; urn less than 2 mm long; a lpine and subal-
pine ..... . ...................... . ...... . . . .... . ....... ... ........... .. ............................... .. ... .. .... . ....... . .. R. sudeticum 

Key 51 . Scouleria 

I. Leaf margins un istratose or bist ratose in spots; capsule with a peristome ................ ............. . S . aquatica 
I. Leaf margins of 3-5 layers of cells except at base and apex; per istome wanting . . ........... .. ... S. marginata 

Key 52. FUNARIACEAE 

I. Capsule arcuate; per istome double ................... . ...................... ... . ...................................... Funaria 
1. Capsule erect and radially symmetric .... . ....... . . . ....... . ......... . ............. .. . . ............... . ... ..... .... ............ 2 

2. Calyp tra mitrate; per istome wanting; cells of the operculum in straight rows ... ... ......... Physcomitrium 
2. Calyptra cucu llate; peristome often rudimentary, so metimes want ing, if present, s ingle or double; cell s 

of the operculum usually in spiral rows . . ... . .. ..................... . .. ....... . ............. ............. Entosthodon 
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Key 53. Entostlwdon 

I. Exothecial cells short; leaves commonly serrate.. . . .. ........... .... . . ....... . ...... .. .... . . ... ... .. E. fascicularis 
I. Exothecial cells elongate, 2-5: I; leaves entire .................................................................. . . ..... .. 2 

2. Leaves 0.8-1.5 mm long; peristome double and well-developed; spores 15-18 µ ....... . . E. califamicus 
2. Leaves large, 1.5-2.5 mm long; peristome wanting or rudimentary; spores 25-35 µ ... E. rubiginasus 

Key 54. Funaria 

1. Leaves acute ; annulus present and deciduous : capsule deeply striate when dry; common ... F. hygrametrica 
I . Leaves acum inatc; annulus wanting; urn of capsule smooth, the neck wrink led when dry; rare ... .. . ......... 2 

2. Costa excurrent . . ...... ...... . . ..... .. .. ...... ... .. . . .. ... . .......... . ... . ..... . ......... ........... ... . .......... F. amcricana 
2. Costa ending before the apex ..... ... .. .. ...... . ... . ..... . ..... .. ..... ........ ....... . . .... .......... F. muhlenbergii 

Key 55. Physcomitrium 

1. Capsule immersed, the seta always shorter than the capsule . . ...................... .. .................. . P. immersum 
1. Capsule emergent to long-exserted .......... . ................................................ . ........... . .......... . ........ .. 2 

2. Dry capsule flaring at the mouth and con tracted below ......... ............... . .............................. .. 3 
2. Dry capsule not wider at mouth than below ......... ... .... . ..... .. . . .... . ... . ... ... . ... .... ... . .. . . ........ .... . . 4 

3. Annulus of 2-3 rows of large deciduous ce lls: spores 20-30 µ in diameter . . . . .... . ..................... P. haakeri 
3. Annulus of 1-2 rows of small adherent cells; spores 31-55 µ in diameter but commonly 37-44 µ . .. P. ke/lermanii 

4. Leaves without a border of differentiated cells . . ....... . . . ...... .......... .. ........................ P. pygmaeum 
4. Leaves with a border of 1-4 rows of elongate cells ............ ... . ......... ......... .. ............ . .... . .... .. ...... 5 

5. Leaf border of 2-4 rows of cells, usually yellowish when o ld . .. . ........... ... P. megalacarpum var. megalacarpum 
5. Leaf border less consp icuous, of 1-2, rarely of 3 rows of cells, not yellowish . .. P. megalacarpum var. califamicum 

Key 56. SPLACHNACEAE-Genera 

1. Capsule cleistocarpous, without hypophysis. .... .. ............ . ... .... ..... .. .......... .. .. ... Vaitia 
I. Capsule with operculum and hypophys is. . .. . . ... . . . . . . . .. .. . . .. . . . .. .. . .. . . . . . .. . ... . ........... .. .. ... . 2 

2. Peri stome wanting; leaves ovate to obovate-spatulate. the apex broad and rounded; basal leaf cells 
with long ci li a on the margins ...... .......... . . . ......... . . . . . . ........... ... .. . . . .. . .. . ..... . ......... Oedipadium 

2. Peristome present; leaves without cilia ...... . .. . .. ............ .... ........ ......... . .... . ... .. ...... . .......... .. .. . 3 
3. Calyptra constricted at the base : hypophys is of the same color as the urn and not wider, sometimes narrower; 

the dry peristome teeth erect or reflexed, single, in pairs , or divided to form 32 filaments ........ .. ..... Tay/aria 
3. Calyptra not constricted at the base; hypophysis usually wider than the urn at least when moist; dry peri-

stome teeth reflexed in pai rs . . .. . .... . ............. . ....... ............. . .. . .. . ........... . .. . .. . ........... . ............ . .... 4 
4. Hypophysis when fresh and moist on ly sli ghtl y wider than the urn, not consp icuously colored; columel la 

not exserted... . ....... ... .. ....... . ........ .. .... .... . ....... . .. . .. Tetrapladon 
4. Hypophysis distinctly wider than the urn fresh or dry, usua ll y conspicuously colored; columellaexserted 

............................. . .. . .. ......... ... .............................. .. .... . .. . . ......... ....... . .. .......... Splachnum 

Key 57. Species of SPLACHNACEAE (based principally on leaf characters) 

1. Leaves lingulate, apex rounded to obtuse; calyptra constricted at the base; peristome teeth erect when dry ... 2 
I. Leaves not lingu late; peristome want ing or the teeth reflexed when dry .... . ................ . .............. . .... 4 

2. Leaves entire or with blunt teeth: preper istome usually present; spores 18-35 µ in diameter. .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tay/aria /ingulata 

2. Leaves always entire; preperistome never present ; spores 30-47 /I in diameter. .................. . . . ...... . . 3 
3. Columella included ; hypophysis about as long as the urn ... .. . . ........... .. ..... . ....... .. . ... Taylariafraelichiana 
3 . Columella exserted; hypophysis usually longer than the urn .. _ ........ . .. . .. . ..... .. .... . [Tay/aria l10rnsch11iana] 

4. Leaves lanceolate or oblanceolate, 2.5-3: I , apex subulate ......... .. ......... ...... . ........ . ... 5 
4. Leaves otherwise, never subulate, somet imes apiculate. . .. . .. . .... . 8 

5. Leaves always ent ire .. ... .. .. . . . .. . .... . .. . .. . ...... .. .... . .... ... . . . .. ......... 6 

5 . Upper leaves always toothed, lower leaves somet imes entire ..... . . . .. .... .. .... . .. .. ..... . . . . . . .. . . .... . . ....... . ... 7 
6. Leaves ovate-lanceolate; capsule cle istocarpous . . . . ........ . . . . . . .............................. .. . Voitia nivalis 
6. Leaves oblanceolate to ovate- lanceolate, the upper leaves or all leaves widest above the middle; capsule 
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7. 
7. 

with operculum and peristome .............................................................. Tetrapfodon mnioidcs 
Leaves lanceolate, not or only slightl y narrowed at the ba se ...... . . 
Leaves oblanceolate, clearly narrowed at the ba, e .................... .. 
8 . Leaves always entire. apex rounded or bluntly acute to obtuse .. 

. _ .... Tetrap/odon ang11stat11s 
.Splach1111m ampu!faceum 

. ........ ........ ......... ..... ... ........ 9 
8 . Leaves toothed (some leaves of S. sphaericum enti re) : leaf apex otherwise .............. . ..... .... . ..... 10 

9. Leaves ovate to obovate-lanceolate, apex broad and rounded, never acum in ate: basal leaf cells with long cilia 

on the margins ............. . . ................. . .. . . . . . ........................ . ... . ...... . . . .. ...... . Oedipodi11111 gr!/fithianum 
9. Leaves ovate to obovate, acuminate. apex blunt and rounded o r with an obtuse poin t; leaves without cilia 

.................................... ..... . ... ... ..... ... .................................... .. .. ............ . Splachnum vascu/osum 
10. Leaves broadly ovate or obovate. often abruptly acum inate or apiculate, toothed or some leaves 

entire... . ................................... . ...... . ............. . Spfach1111111 sphaericum 
10. Leaves relatively narrower, ovate-lanceolate to elon gate-obova te. a lwa ys toothed ........... ............. 11 

11. Peristome teeth not divided. recurved, either separate or in pa irs: ore rculum hemispheric ... Tayforia serrata 
11. Peristome teeth divided to form 32 narrow segmen ts. reflexed and ± contortccl when dry ..... .. .. .. ..... .. ... 12 

12 . Leaves with a sh ort acumen ....... . ........................ . ...... . ........................ . [Tayloria splachnoidesl 
12. Leaves long-acuminate .................... .. .. .. .. . .......... ........ . ....... ... ............... . . ... Tayforia acuminata 

Kev 58. Splacl11111m 

1. Leaves ± obla nceolate. with sha rp teeth to the middle or below ...................... .. ............ S. a111p11l/ace11m 
1. Leaves ovate to obovate, entire or with small teeth at the apex ... .. .. .. . .. .. .. .. .. .......... 2 

2. Leaves toothed in the upper part or sometimes ent ire. acum inatc. often abrupt ly narrowed to form an 
apiculus: hypophysis only sl ightl y wider than the urn when mo ist .... .. S. sphaeric11111 

2. Leaves always entire. apex blunt and rounded or with an obtuse poi nt: hypophys is much broader than 
the urn when moist.... . ....................................... . . . .. .. . ....... . .... . ........ . .. . ... S. vasc11/os11m 

Key 59. Tayloria 

1. Leaves ± lingulate. obtuse to rounded, entire or wit h blunt teeth .................................................. 2 
1. Leaves obovate to oblanceolate. acute or acuminate, serrate ..................................... . .. . ................ 4 

2. Leaves entire or with b lunt teeth: peri stome usually with a small preperistome; spores 18- 35 µ ..... . 

.. . .. . . . . . . . . .. . .. .. . . . .. . .. .. . . . . . . .. . .. .. . .. . . . . . .. . . . . . . . . .. . . . . . .. .. . .. . . . . . . .. . .. . .. . .. . .. . . . . . . . . .. .. . .. . .. . . . . . . . T. lingu fata 
2. Leaves always entire; preperistome never presen t: spores 30-47 fl ................. . ........................... 3 

3. Columell a included; hypophysis about as long as the urn ............................. . .................. T. froelichiana 
3 . Columella exserted; hypophysis longer than the urn ..... .. .... .. ....................... ............... [T. homschuianal 

4. Peristome teeth not divided, recurved and e ither separate or in pairs .............................. T. serrata 
4. Peristome teeth divided to form 32 narrow sef!ments, reflexed and somewhat contorted when dry ... 5 

5. Leaves with a short acumen ........................................................................... .. .... [T. sp!achnoidesl 
5. Leaves long-acuminate ..................... . ................................................................ . .... . . . . . T. acuminata 

Key 60. Tetrap/odon 

1. Leaves narrowly lanceolate, usually toothed, the teeth sometimes of 2 cells; seta short ......... T. a11g11stat11s 
I. Leaves ovate-lanceolate to oblanceolate, entire; seta usually long .......................................... T. mnioides 

Key 61. BRYACEAE 

1 . Leaves linear-setaceous ..................... ............ . ............................................... . .......................... 2 
1. Leaves not linear-setaceous. broader ........................ .... ................................. . ............................ 3 

2. Capsule horizontal to pendent, brown, glossy; peristome perfect; common ...... Leptobryum pyriforme 
2. Capsule erect to incl ined. yellow-brown , not glossy; endostome with a na rrow basal membrane and 

cilia wanting; rare ....... . . . ......... . ............... . .. . ..... ... . .... . . . ...... . . .. ...... . . . .. .. . . . ... Orthodontium gracife 
3. Leaves bordered by elongate. often reddish cells; leaves of sterile stems ± dimorphous, smaller in the dorsal 

row and the larger leaves ± distichous; leaf cells long ....................................... ...... Epipter)'!?ium tozeri 
3. Leaves otherwise ......... .......... . ..... . ........... ..................... ......... .. .... . ....... ... . . . . ............................. 4 

4. Outer peristome teeth shorter than the inner ; capsule cernuous, neck long; leaves not bordered, entire 
or nearl y so; in rock crevices; not common .... ........ .............. ...... .. .. .... .... ...... ........ .. Plagiobryum 

4. Without this comb ination of characters ................................................................... ........... 5 
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5. Capsule erect to inclined or horizontal; outer peristome wanting; leaves ovate to ovate-lanceolate, entire; 
on rock; rare ....... . ... . .... ........ .. . . .. . .. .. . .. ..... .. ..... . ..... .. . ... . . . ............ . . . ......... . Mielichhoferia macrocarpa 

5. Without this combination of characters; outer peristome well-developed .. ... . . ......................... .. ........ 6 
6. Median leaf cells 5: 1 or longer, ii" shorter, the capsule erect and straight; leaves never bordered; cos ta 

ending before the apex to percurrent, never excurrent. ....... . .. . ......... .. .... .. . .. ...... ... ...... . . .. Pohlia 
6. Median leaf cells 4: 1 or often shorter, if longer, with at least one of the following characters: (a) leaves 

broadly ovate, oblong, or oblong-ovate; (b) apex obtuse to rounded; (c) costa excurrent; (d} leaf margins 
bordered by longer cells; (e) cilia of endostomc plainly appendiculate ............. .... . . . .. ........... Bryum 

Key 62. Bryum 

1. Plants small, silvery to whitish green; common .... ........ ..... . ... ........ ..... .............. .. ...... . B. argenteum 
1. Plants not silvery ... .. .... . .. . ... .. .. . .... .. ............ .... ........................ .. ......... .. . .... . . ........ ... ................ 2 

2 . Plants large; leaf cells thin-walled and large, to 150 x 50µ ......... .. . ..... .. ... .. ..... ... . .. . B. sandbergii 
2. Plants usually smaller and leaf cells always smaller. .... .. ........ .... ..... ..... ........ ... ... .... ........ ........ 3 

3. Leaves conspicuously decurrent, ovate to ovate-lanceolate, acute or acuminate, without a border or the border 
indistinct; costa percurrent or ending before the apex ............. . .............. ............ . ...... ..... .. B. weigelii 

3. Leaves not conspicuously decurrent, or if so with a well-marked border. .......... .. . . ..... ...... . ...... .... ..... 4 
4. Leaves obovate to broadly ovate, acute, serrate to serrulate; upper leaves or all leaves with the costa 

excurrent as a short recurved point; leaf cel ls with thick and pitted walls .................. B. canariense 
4. Leaves not obovate or if obovate the cell walls not pitted or the costa otherwise .... .. ........ .. . ....... 5 

5. Leaves obtuse to rounded at the apex, entire, without a definite border; cost a usually ending before the apex, 
rarely percurrent... . . ...... ... ... . .. . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

5. Leaves otherwise ................ . ........ .. ... .. ................. . ............................ . ............ . ................ .. ..... . 8 
6 . Plants red to reddish brown or green with a reddi sh tinge; leaves 2-2.5 x 0.7-1 mm; median leaf cells 

35-70 x 8-12 µ ............. .... . ..... . ........ . .... ...... . . . ......... .... . .. .............. .. ...... ...... ........ . B. mi11iat11m 
6 . Plants green to brownish ; leaves smaller; median leaf cells 35-70 x 15-25 µ; rare ..... ....... .... .. ...... 7 

7. Leaves± contorted when dry, ovate, obovate, suborbicu lar, or oblong-ovate ; filamentous propagula often 
borne on the stems; dioicous ............... .... . . ......... . ........... . ......... ............. .. . .... . .. . . . B. cyclophyllum 

7. Leaves imbricate when dry, ovate to oblong-ovate; propagula wanting; autoicous .... . . . .... . ..... . B. marrntii 
8. Small plants with imbricate ovate leaves, acute to ± obtuse; leaves to about 0.8 mm long or the peri

chaetial bracts longer; margins plane and entire, without a distinct border; capsule reddish brown, 
short and th ick; cilia appendiculate ..... ....... . . .. ......... ............ ........ .................... ....... B. blindii 

8. Without this combination of cha racte rs ... .............. . .. .......................... ... ................... .... ..... . 9 

9. Leaves 1.5-2.5 mm long, variable in shape but never long-acuminate; apex acute to ± obt use; margins 
entire, not bordered; median leaf cells 40-80 x I 2-20 µ .......... .......... ...... .......... . ........... . ......... . . . .. 10 

9. Leaves otherwise ............... .. ..... . . ....... . .. ........................ ... ........ ..... ................... .. ....... .. .. .... .. ... . 11 
10. Plants green to yellow-green; margins recurved below, usua lly plane above, or recurved to apex in peri-

chaetial bracts; gemmae often borne in leaf axils ; ca lciph ile . .. . . ... .. . ....... . . . .. .. . . B. ge111111iparn111 
10 . Plants brownish green to brownish; margins commonly recurved to the middle of the leaf or higher; 

gemmae wanting .............. . ........ . ............. . . . . .. ....................... .. .......... ........... . B. 11111ehle11beckii 

11. Small plants often bearing gemmae; leaves usually with short cell s, without a definite border; capsule to 
about 2.5 mm long, often red ............... .. . .. . .. .............. .. . . . .. .................... ............ .... ................ 12 

11. Plants larger, without gemmae or gemmae rare .......... ........ ....... . ..... . ... . .............. ......... . ...... ... .... .. 15 
12. Gemmae axillary, never on the rhizoids; neck of capsule rounded and short, abruptly passing mto 

the seta ...... . .. .......... ... . . . ............ .... ............... ... . . .... . ...... ... .... ......... ....... .............. .. B. bicolor 
12 . Gemmae borne on the rhizoids; neck of capsule tapering to the seta ......... ..... .. .............. ... ...... 13 

13. Rhizoids violet; gemmae usually reddish, small, 60-110 µ in diameter but usually less than 100 fl ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B. violaceum 

13. Rhizoids yellow or brown; gemmae larger, 120- 260p .. ... .. ... . . .. .... ....... ... . ...... . ........ . .............. .... 14 
14. Rhizoids usually yellow; gemmae yeliow, 120-220 fl ................. . .............. . ....... . . B . te1111iset11111 

14. Rhizoids brown; gemmae red, 190-260 fl .. .............. .. . . . ...... . ....... . . . .......... B. 111icro-erythrocarp11m 

15. Median leaf cells long, 6-7: 1, 50-80 x8-13 f' . . ............... . ... . ..... .. . ..... . ... ......... . .. .. . .... . ... ...... . . . . . . . 16 
15 . Median leaf cells shorter, 2-3: 1, rarely to 4: l.. ....... . ..... . ........ ...... . .. .. ...... . ...... .... .. .. . .. . .......... . .... 17 

16. Stems short, to about 1 cm, often less; plants green or brown below; leaves ovate-lanceolate, long-
acuminate; costa excurrent at least in upper leaves ........................ ........ . ......... B. caespiticium 
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16. Stems 2-5 cm long; plants green to reddish; leaves lanceolate or oblong-lanceolate, ± obtuse or acute 
to acuminate; costa percurrent to shortly excurrent. ............ .... .... .......... ................. B. alpinum 

17. Cilia rudimentary and the lamellae of the peristome teeth joined to the endostome; spores large, 20-33 µ; 

usually synoicous; leaves ovate-lanceolate, costa excurrent and margins recurved ............ B. angustirete 
17 . Peristome otherwise; spores large or small. .......... ........................ ...... ... ..... ... .. ..................... 18 

18. Leaves with a distinct border, bistratose in part. ..... .. .. . .... .. .. ..... ......... . .. ... .... ....... ............... . 19 
18. Leaves with a un istratose border ................................. .. .... .. ............. ............ ........... ....... 21 

19. Synoicous; neck usually shorter than the rest of the capsule; spores 25-32 µ in diameter; arctic-alpine ... 
. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . ....... ...... .. .. ............ .... . .... . B. arcticum 

19. Dioicous or autoicous; neck about as long as the rest of the capsule .............. .................................. 20 
20. Dioicous; spores 13-20 µ; cilia appendiculate .............. ........ .... . ................................. B. pallens 
20. Autoicous; spores 23-30 µ; cilia rudimentary ...................................................... B. 11/iginosum 

21 . Leaves obovate, usually widest above the middle, twisted and contorted when dry; costa variable, ending 
before the apex, percurrent, or excurrent; capsule usually inclined to hor izontal, to about 5 mm long ..... . 
. . . . . . . .. ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . .. .. . . . . . . . . .. . .. .. . . . . . . . .. . .. . . . .. .. B. capillare 

21. Plants otherwise, the leaves never obovate .. ..... ....................................................... .... .. ..... .. ...... 22 
22. Costa percurrent to shortly excurrent; leaf cells with pitted walls ..................... ... ... . ....... .......... 23 
22. Costa plainly excurrent at least in the upper leaves; walls of leaf cells not or scarcely pitted .. . ...... 25 

23. Capsule brown; leaves somewhat contorted when dry, decurrent; plants to 4 cm high, the stems matted with 
rhizoids ....... .. .... .. ... ... .. .. ... .......................................... . .... .. ................... . .............. .............. ... 24 

23. Capsule usually red; leaves imbricate, not or little decurrent; dioicous .. . B. pseudotriquetrum var. crassirameum 
24. Dioicous .......... ....................... .. .......... ..................... B. pseudotriquetrum var. pseudotriquetrum 
24. Synoicous ........ ...... ................ ... . ... .... ... ..... .. ................. .......... B. pseudotriquetrum var. bimum 

25. Leaf border indistinct; dioicous; outer peristome teeth I ight yellow; ci lia appendiculate ........ . B. turbinatum 
25 . Leaf border distinct; synoicous or autoicous; outer peristome teeth darker, at leas t below .. .......... ... .. . 26 

26. Spores large, 18-24 µ in diameter; cilia usually rudimentary, rarely long; arctic-alpine ... .......... .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. stenotrichum 

26. Spores smaller, 13-17 µ in diameter; cilia well-developed, appendiculate ........ .... ... .. .. .. ............ 27 
27. Synoicous; leaves imbricate to slightly contorted when dry; plants not in dense cushions . .. B. creberrimum 
27. Autoicous; leaves somewhat contorted when dry; plants in dense cushions ....... ................. B. pallescens 

Key 63. Plagiohryum 

1. Leaves usually reddish green, spreading to ± imbricate, the margins recurved; costa usually excurrent at least 
in the upper leaves .......... .................................... ............. .... .......... . ...................... ... P. demissum 

1. Leaves light green to whitish, imbricate, the margins usually plane; costa percurrent or ending before the 
apex .......... .. .......... .. ..... .. .... .......................................... ................... .... ..................... .... . P. zierii 

Key 64. Pohlia 

1. Plants glossy, whitish green to yellow-green, the stems julaceous; leaves imbricate, 0.5-1.2 mm long, the 
apex ± obtuse .. ...................... . .. ... .. ...... ..... .. .. ...................... ..... . ............ ....... . .. . ....... P. filiformis 

I. Without this combination of characters ..... .. ................. ........................................ ........... . .... .... 2 
2. Plants without gemmae. ... .... . .......................... .. .. ...... ................ .............. . ........... .. . . . . . . . . . . 3 
2. Plants commonly bearing gemmae; dioicous .............................. .......... ...... ....... .... ...... ...... 20 

3. Leaves rounded to obtuse at apex; plants red or brown; capsule inclined to pendulous, usually red .... . . 
... ... .. . .. .... ... . . . .. . ... . . . . .. ... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . Bryum miniatum 

3. Leaves acute or acumina te, or if obtuse, the plants green .... ............. .. ....... ............. . ....................... 4 
4. Leaves distinctly decurrent, the costa ending before the apex in all leaves, and the median leaf cells 

commonly more than 15 µ wide................. ........................... .......... .... .............. .. .... ......... 5 
4. Leaves otherwise ..... ...................................... . ............. ......... .............................. ............ 7 

5. Plants green above, reddish below; arctic-alpine, rare .. .... .. ...... ......... ... .. .. .. ....... ..... ...... . P. ludwigii 
5. Plants not reddish; common .. ........ ...... .. . .... ........ ...... . .... ................................. ..... .... ..... ........... . . 6 

6. Plants yellow-green or brown below; stomata of the capsule wall phaneropore ... ... P. drummondii 
6. Plants light green to whitish green; stomata cryptopore ............... ................. . ... .. . P. wahlenbergii 

7. Leaves broadly ovate, obtuse to obtusely acute, sometimes ± cucullate, or the upper and perichaetial leaves 
ovate-lanceolate; median leaf cells 12- 25 µ wide; paroicous; rare ..... .................. ....... P. obtusifolia 
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7. Without this combination of characters.. ..... .. .. . . . .. . .. . . .... .. . . . . . . ... ........ . . .. . .... . .... ...... ..... . .. . ... . . 8 
8. Leaves prominently toothed; perigonial and perichaetial bracts greatly enlarged, reaching 4 mm in 

length; dioicous; capsule short, urceolate; stomata cryptopore .... ... ...... . ... . ... .. .... P. longibracteata 
8. Without this combination of characters .. . .................... . ... . ..... ... .. . .. . . . . .. ....... . .. . .. . .... . ... .... . . 9 

9. Plants whitish green with a metallic lustre; leaf margins plane or nearly so; leaves large, the upper ones 
3-5 x 1 mm; dioicous ..... .. . . . .. ... . . .. . . . ...... .. .............. . .. . .. . .. . .. . . .. ..... . .. . . .. ............. .. . .... . .. . . .. P. cruda 

9. Plants otherwise ....... . .. . . ... . .. . . . .. . . ... .... . .... . . . .. ... ....... ... ... ........ .. ..... ... ..... . . ... ...... . . . . . .. . .... .. . . ...... ... 10 
10 . Small alpine plants with erect capsules and the inner peristome rudimentary ; leaves to about 1.5 mm 

long but often less than J mm; rare ...... ... .................. .... .. . . . . ... . ... . . ... ...................... . .. .. .. . .. 11 
10 . Plants otherwise ............ ............ .. . . . . . .. . ......... . . . .. . . ...... . ...... ...... .. ... . ....................... .... . .... . 12 

11. Leaf margins plainly reflexed and the cell walls often pitted; cos ta very broad at base .. ... . .. ..... . . P. cardotii 
11. Leaf margins plane or nearly so and the cell walls not pitted; costa not broad at the base .. ... ....... P. erecta 

12 . Paroicous or rarely autoicous; capsule plainly longer than broad; exothecial cells elongate; stomata 
phaneropore ......... .... ... ... . ............ . ........... . ..... . . .............. . ... .. . . ............. ... . . .. .......... ........ 13 

12. Dioicous ; capsule short or long; exothecial cells short. .. . ....... . . . . . ... . .... . ... .... . . . .. . . .... .. ..... . .... . . 16 
13. Plants reddish to purplish green; rare and sterile in America ... . ... . ..... .. . .... . . . ........ . .. . . . ..... . . . P. schimperi 
13 . Plants green to yellow-green ........................ .. ..... . . ..... ....... ... .............. .. ....... ... ....... .. . ... . . ... . ... 14 

14 . Segments of endostome broad, open on the keel; cilia well -developed, long; neck commonly shorter 
than the rest of the capsule ; wide spread and common .. . ...... . .. . .. ... ........................... P. nurans 

14. Segments of endostome narrow, not usually open; cilia usually short, sometimes wanting; neck often 
as long as the res t of the capsule; alpine ...... . . . . . .. . ...... . .. ... . . ... . ..... . . .. . .. .. .......... . .. .. . . .. . .. . . . ... . 15 

15 . Leaves with recurved margins, median cells 40-85 x 6--9 µ, the walls somewhat thickened; neck usually as 
long as the rest of the capsule .......... .. . . . . .... . ...... .... ... ........... .. ........ .. .. . .. ..... . . ..... . ... . . . P. elongara 

15. Leaf margins plane or only sligh tly recurved, the median leaf cells 95-J40 x8-ll µ, the walls thin; neck 
usual ly a little shorter than the rest of the capsule ..... . ........... ... . .. . . . .. ... ... ... ... . .... .. ....... . .. P. lo11gicolla 
16. Capsule very small, about as broad as long; stomata cryptopore (emergent in P. atropurpurea) ..... . 17 
16. Capsule usually longer than broad; stomata always phaneropore; gemmae often present ........... . 20 

I 7 . Plan ts 1-5 cm high, whitish green .... .. . . .. .. . . .. . . . . ...... . ........ . .... . ...... .. .... . . . . ........... . . . . . .. P. wahlenbergii 
17. Plants smaller, 0.3-1.5 cm hi gh , not whitish .. .. . . ..... .. ..... ... ....... .... . . .. . . .. .................... .. . .............. . 18 

18. Leaves plainly decurrent; walls or exot hecial cells with thickened corners ........ .. .... ... .. .. P . columbica 
18 . Leaves not or only sl ightly Jecurrent; wa lls of exothecial cells not or only slightly thickened at the 

corners .................. .. ......... .. . . ... ..... ... . ... ...... .... . . .................... .. .. .. ........ .... .............. ... . . . .. 19 

19. Outer peristome teeth brown; stomata immersed or emergent ; leaves not glossy ......... P . atropurpurea 

19. Outer peristome teeth yellow; stomata immersed; leaves gtossy .. .... ...... .. . ....... . . . . . ......... ... . . . P . vexa11s 
20. Gemmae usually present , yellow-green to yellow, solitary, or comm only 2 to many in the leaf axils ... 21 
20. Gemmae less common, borne , ingly in the leaf axi ls ........ .. . .. ....... ... . ....... .... . ............... ... .... .. 24 

21. Gemmae numerous in the leaf ax ils, elongate and twisted, wi th I or 2, rarely 3 leaf points; leaf margins plane, 
or often recurved in part; cos ta ending before the apex; plants glossy ....... .. .. .. . . . .. . .......... . .. . P. proligera 

21. Gemmae 2-5 per leaf, rarely single ; leaf margins plane; costa usually percurrent.. .... . ....... .. ...... ........ 22 
22. Plants glossy; g<:mmae stal ked, 1- 3 in the leaf axi ls, usually all along the stem, the gemmae ± spherical 

to obovoid, the leaf points inc urved .. . ........... . ...... . . . ..................... ... . . . ........... . P. bulbifera 
22 . Plants not glossy ; gem mac usually in the axils of the upper leaves, ovoid, cuneiform, or ± elonga te 

and sl ightly twisted, the leaf points erect. .. .. .. ...... . .. . . . .... . . ..... .. . . ........... ......... .. ............. ...... 23 

23. Gemmae ovo id to wedge-shaped ..... . . . .. . . ....... . . ... . . .. . .... . ....... . ..... . . ...... ........ P. a,motina var. an11oti11a 
23. Gemmae somewhat elongate and twisted, usually with 3-4 leaf po ints ... ..... . . .... . P. annotina var. decipie11S 

24 . Leaf margins usually ± retlexed; leaves often incurved when dry; gemmae usually reddish ....... . . 
.. .. ..... ....... .... . . ......... ......... . . . ..... ..... .. . . ... . . . ....... .. ........ . ......... P. drummo11dii var. drummondii 

24. Leaf margins usually plane; leaves straight when dry; gemmae yellow to brown or black .. . .... . ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P . drummondii var. gracilis 

Key 65. MN IACEAE - Genera 

1. Plants dendroid.......... .. ..... . ... .. .. . . .... . ... ............... ..... . ..... ... . .. .... . . . . . .. . . . ...... .. . . ... . Leucolep is 
I . Plan ts not dendroid.. . ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . .. . . . . ....... .. ... ...... .. . 2 

2. Leaves entire; outer pcri stome rnucn shorte r than the dome-shaped endostome ....... .. Cinclidium 
2. Leaves entire or toothed; per is tome otherwise .. .. . . ....... .. ..... . .. . . .. . .. .. . . ....... .. . ......... ... ...... . ... 3 
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3. Leaves always entire, ap iculate , the border of 2-3 rows of ce ll s, unistratose throughout .... .. Cyrtomnium 
3. Leaves otherwise........ .............................. . ........... . . ....... . .... . ... . .... .. . .. ... ..... . .. . ...................... . . 4 

4. Leaves always ent ire, the border commonly bistra tose o r multistratose at least in part, rare ly uni-
stratose throughout .. . .... . ..................... . . . ....... . . .. . . .. . .. .. .. ... ................................ . . Rhizo11111iu111 

4 . Leaves toothed or the lower leaves sometimes ent ire ..... . ..... .... .... ..... ........ .............. .. ......... 5 
5. Leaves bordered by more than l layer of cells and the te.::t h 111 pai rs (border may be partly un is t ratose and the 

teeth si ngle o r doub le in M. b/yuii and M. arizo11ic11m) ...... .. ... ............................................ . M 11i11m 
5. Leaf border always unistratose a nd the teeth alway, single ........ .... .... .. .. ....... .. .. .. ...... ... Plagiomniwn 

Key 66. Species of MN IACEAE 

I. Plan ts dendroid, the branches in clusters on the upper part or the stern .................. Leucolepis menziesii 
1. Plants not dendroid .. .... .................................. . ......... . .. . .... .. . . . . ............... .... .............. . .. . ....... 2 

2. Leaf cell s very large, 100-150 x 35-50 µ; leaves ovate to obovate, dist inctly serrate at least above, with 
a border of 2 rows of cells .......... .... .............. ..... ....... .. ........ .. .......... .......... (Bryum sa11dbergii) 

2 . Leaves otherwise ..... . ... ... ............ .............. . ... .......................... . .... . ............ . ............... .. .... 3 
3 . Leaves 4--9 111111 long, ovate to oblong-lanceolate, rounded to the base, ent ire o r with a few blunt teeth, the 

cells somewhat narrower at the margins but not form ing a di sti nct border .. ....... .. ... .. ...... .. ................ .. 
...... .......... ........ ...... .. .. .. .. . ... .. .. .. .... .. [Pse11dobry11111 ci11c/idioides, reported from the Rocky Mountains] 

3. Leaves otherwise, a lways bordered ..... ... ............. .. .... . .. . ....... . .. . ..................... . ..... ..... ................... 4 
4 . Leaves toothed o r somet imes the lower leaves entire or nea rl y so ........ .... ...... .. ...... .......... ........ . 5 

4. Leaves always en ti re ............................... . ....... .. ............. .... ........... . .... . ..... ...................... 18 
5. Leaves bordered by more than 1 layer of cells and the tee th in pa irs (border may be partly unistratose a nd 

the teeth single or doub le in M. blyuii a nd M. arizo11irn111) ..... ........................................... ... Mnium ... 6 
5. Leaf borders always unistratose a nd the teeth always s ingle .. ... ........ .... ..... .......... .... P/agiom11i11111 .. . ll 

6. Leaf border a nd teeth somewhat var iable, the border or 1- 2 layers of ce ll s a nd the teeth usually do uble 

........................................................ ........ .................................. ... ...... ... ... ......... . . ...... . 7 
6. Leaves, except the lower ones, usually plainly toothed Lo the 111 idd le o r below, the teeth double, the 

border of 2 or more layers of cells .. . .... ... .... ... ...... . .. ..................................... ........ .......... ... 8 
7. Med ia n leaf cells 30- 40 x 20-25 p, the wa ll s th ick and pi ued .............. .... ..................... M . arizonic11111 
7. Leaf cell s ± uni form th roughout the !ear, 20-30 fl , rardy to 35 ,,, the walls somewhat thickened but not 

pitted ... ......... ....... . .. ...... . .. .. .. . . .. .... ........ . ............................ .. .. .. . ....... . ................ . ..... ... M. blyuii 
8. Leaf border with the inner cells stere id; cell walls not thickened a t the corners; synoicous; outer peri-

stome teeth dark-colored ... . ... . .. . . ......... . .............. ............... ... ... .. .... ........ ..... .. .. . 1\1. spi1111 /os11111 
8. Leaf border without stereid cells .................................................................................... 9 

9. Synoicous; costa never toothed on the back near apex; wa ll s of leaf cells with thickened corners .......... .. 

. . . . ... .. . .. .. . ..... ......... .. .. ... .. .. ... . . .. . . .. .. . .. . .. . . . . ... . .. . . . . . . . .. . .. . . . . . . . . . . . . . . . ... . . . .. . . . .... ... . . ... . NJ. 111arg i11atu111 
9. D ioicous; outer per is tome teeth ye llow; cos ta usually toothed o n the back near apex ........................ 10 

10. Leaf cells 10-20, rarely to 25 µ, the wa lls not o r little thickened a t the corners ... M. on!torr!tyncl111m 
JO. Leaf cells 20- 40 p, the wa lls plai n ly thickened at the co rners .......... . .......... .. .... M. lycopodioides 

11. Leaves toothed to the base o r nea rly so, the teeth sbarp ...... . .... .. .. .. .............................................. 12 
11. Leaves toothed to about the middle or the teeth blu nt ............................................................... 15 

12. Leaves not or scarcely decurrent, the decurrent part ra rely to 0.5 mm long; wa lls of leaf ce ll s not p itted; 
capsule with a di ffe rentiated brown neck; synoicous; plants not s toloniferous . ..... ... ...... ?. ve1111s111111 

12. Leaves of fertile sterns s trongly decurrent , cells wit h pitted wa ll s; capsu le otherwise .......... ........ 13 

13. Synoicous; leaves of both fertile a nd ster ile stems plain ly decurrent ; cells nea r costa 70-85 ,a, disti nct ly smaller 
toward the border, about half as la rge, 30-40 fl long; ca psules 1-3 per pe ri chaetiurn . .... ....... P . medium 

13. Dioicous .... ..... .. .. .......... ...... . . .. . . ............ . . . .. . .. .. . ...... . ........... . .. . .. . ........ . ..... . .......................... 14 
14. Leaves of bot h ferti le and sterile sterns strongly decurrent; cells nea r costa 40-70, rarely to 80 µ, some

what smaller toward the margins, 35-45 fl; capsules 1- 9 per pe richaet ium , usually 3-6 ... ... P. insigne 
14. Leaves of ferti le s tems long-decurrent, not or slightly dec u1Tcn t on steril e s tems; cells near cos ta 50-

85 µ, about half as large a t the border; capsules I or ra rely 2-3 per per ichaetium ........ . ... P. ciliare 

]5. Dioicous; leaf cell s w ith pit ted wa lls; leaves sometimes enti re o r nearly so .......................... . P. rugic11111 
15. Synoicous or heteroicous; wal ls of leaf cel ls not pi tted ....... . ........ .. ............................................. 16 

16. Leaves sligh tl y decurrent; teeth blunt, often extend ing nearl y to the leaf base ; operculum ros trate 
. .. . ........... . .... .. ..... . .. ... .. . .. . . .. ...... . ...... . . .. . ... .... . .......... ..... . ... . ....... . .. . ...... . . . . . . ..... . P. rostra/11111 
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16. Leaves plainly decurrent, toothed to about the middle. teetl, usually sharp; operculum conic ...... ... 17 
17. Walls of leaf cells thick, with definite corner thickenings ...................... .. ................. P. cuspidatum 
17. Walls of leaf cells thin or evenly thickened, without corner thickenings ........................... P. drummondii 

18. Leaf border unistratose . .......... ............ ..................... . .. . .. . .... .. .. .................................. . .. 19 
18 . Leaf border of more than 1 layer of cells or somet imes unistratose at apex ........................... ... 22 

19. Leaves rounded at apex, never apiculate; cos ta end ing well before apex ........ . Rhizomnium a11drewsia1111m 
19 . Leaves otherwise ................... .. ..... .. . .... ............. ........ ........ .................... . .... .......... .. ........ .. ... .. 20 

20. Leaves 1.5-3 mm long, the costa usually ending just before the apex, med ian leaf cells near costa 
35-55 µ ................... . ............ . . .. ... ... ... .. ................................... .. Cyrtomnium hymenophylloides 

20. Leaves without this combination of characters ... .. .................................................... .. ....... 21 
21. Leaves always entire, median cells near costa 70-110 µ; synoicous ........................... Cinclidium stygium 
21. Leaves often toothed, the median cells near costa 50-70 µ; dioicous ....... .. ............ ... P/af.:io11111i11111 ru!{icum 

22. Leaves decurrent, ± ovate with acute points, ent ire or often toothed, sometimes with double teeth; 
leaf border of 1-2 layers of cel ls .. .............. .. ...................... .. .............................. M11i11m blyttii 

22 . Leaves otherwise, always entire .......... ..... ................. ......... ..................... ....... Rhizomnium . .. 23 
23. Leaves elongate-ovate or elliptic, bordered all around by 4-6 rows of long narrow cells in 4-5 layers .... .. 

.. .. . .. ..... . .. . .. .. . .. . . ... . .. .. ... . . . .. . . . . . .... . . .. .. . . ... . . . .. .. . .. . . . . . . ... . .. . .. . . . . ...... .. .......... . . . ... . ..... . . . R. f.:/abrescens 
23. Leaves of a different shape or the border otherwise or both ... ................................................... 24 

24. Leaf cells, except near the border, with the vertical walls strongly thickened dorsally and ventrally and 
the middle part th in ............... .. ............................................................................ R. 1111d11111 

24. Leaf cells otherwise ............................................................ ...... .. .................................. 25 
25. Leaves 5-11 X 4-6 mm; dioicous ; urn 3---4 mm long ........ ...... ..... .. .. .................. .. ........... . .. R. perssonii 
25. Leaves smaller; urn 1.5-2 mm long .. .. . .. .. ...... ........................................... .. ...................... .. ...... 26 

26. Dioicous; leaves 0.8-3.8 x 1.3-3.2 mm .......... ......................... ....................... .. R. andrewsianum 
26 . Synoicous; leaves 3-6 X 2.5---4 mm ............... .. .. .. .......... ...... ........ .............. . R. pseudopunctatum 

Key 67. Aulacomnium 

1. Basal leaf cells inflated, often brown............. .. ............ .. . .. ............... ........................................ 2 
I. Basal leaf cells not inflated; gemmae fusiform, stalked , common .... ............. ..... ....... ....... A. androgynum 

2. Leaves ovate, oblong-lanceolate or linear-lanceolate , usuall y serrulate at the apex. the apex often acute; 
wa ll s of leaf cells not st ron gly sinuose: stems matted with a conspicuous tomentum of rhizoids . .. ...... 
.. ........ ... ...A. palustre 

2. Leaves elongate-obovate, entire, obtuse and often cucullate, the cell wa lls strongly sinuose; stem rh izoids 
covered by leaves ....... ........ . .... ... .......................... ... . .. . ....... ................... .. ... ......... . A. turgidum 

Key 68. MEES!ACEAE 

I. Leaf cells mammillose; leaves strongly squarrose-recurved; peri stome teeth as long as the endostome ...... 
........ . .. . .. ... . ... ...... . .... . . .. ... . ....... . ..... ... . . . . .. Paludel!a 

1 . Leaf cel ls smooth; leaves erect to spreading, or sometimes squarrose; peristome teeth much shorter than the 
endostome .. .. . .... . .. . .. ................ . .... ............................... . .. . ..... ......... . ..... . .. .. ... ....... ............. . . .. ... 2 
2. Leaf cells large and thin-walled , 20---40 µ wide....... .. ....................... ....... . ..... .. ..... Amblyodon 
2. Upper leaf cells small , 15 µ wide or less, the wall s ± thickened .......................... ... . ............ Meesia 

Key 69. Meesia 

1. Leaves serrate, squarrose-recurved: dioicous .............. .. ................... ... ............................. M. triquetra 
1. Leaves enti re or nearl y so ................................... .. .......... ... . .. ... ............................................ .... 2 

2. Leaves acute to ± obtuse, the margins plane or slightly recurved; costa less th an 1 /3 the width of the leaf 
at the base: synoicous.. ............. ... . .. . .. . .. . ... .. .. .. .. .. .. .. .. . M. longiseta 

2. Leaves obtuse to rounded at the apex, the margins strongly recu rved; costa 1/3 to 2/3 the width of the 
leaf at the base; autoicous .. .. ... .. ................................. .... ............ .. ...... ......... .. .. .. M. uliginosa 

Key 70. BARTRAMIACEAE 

I. Stems with conspicuous clusters of reddish brown rhizoids; capsule erect, smooth to somewhat wrinkled but 
never strongly ribbed when dry...... .. .......... .... .. Anaco/ia 
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1. Stems without or with less conspicuous rhizoids ......... . ........ . ................. . ...................................... 2 
2. Leaf cells not papillose but the upper cel ls with cuticular rid ges resembling papillae in cross section 

.... ................................................... . ...... . ............... .. ................. ..... ........... .. Pla1<iop11s oederi 
2. Leaf cells otherwise. commonly papillose or mammillose ................................. .. . .... ........ ....... .. . . . 3 

3. Leaves imbricate, st iff and erect , small, to l .5 mm long; lamina and margins un istratose; operculum beaked 
. . ........ . ................. . . . ...... . ........ . . . ... . ........................ .. . . ..... . . . .................... . . Conostomwn tetragonum 

3. Leaves without this combination of characters : operculum conic ...................................................... 4 
4. Leaves linear to linear-lanceolate or subulate from a differentiated sheathin g base; upper lamina or margins 

often part ly bistratose .......................... . ..... . ........... ................................................. Bartramia 
4. Leaves ovate, ovate-lanceolate or lanceolate, unistratose .... .. . ........ . ............. .................... . Philonotis 

Key 71. Bartramia 

I. Leaves subulate. abrupt ly narrowed from the sheathin g base : lamina bist ratose or multi,tratose, the mar-
gins uni stratose............ . ... .. . . ....... .. ... . ......................................... . ...... 2 

1. Leaves lanceolate to linear, the base not clearly differentiated or somewhat sheathing in B. halleriana .... . 3 
2. Capsule curved and zygomorphic at least when dry: marginal leaf cells not or little longer than the sub-

marginal cells ....... .. ........ . ............. .... .. . . . . . . .. . . . . . . . . . . . . .. .. . . . . ............ 8 . ithvphyl/a 
2. Capsule erect and rad iall y symmetric or nearly so: marginal leaf cells , especially the ones forming the 

teeth, distinctly longer than the submargina l cells ....................................................... .. 8. s11b11/a1a 
3. Leaves 2-3.5 mm long, strict, never crisped , the lamina partly bistratose; capsule erect and radiall y sym-

metric.................................. . .... . .......... . ........... .. ............. . .... .. ................... ... ........ . B. stricta 
3. Leaves larger, 4- 9 mm long, the lamina mostl y unistratose, the margins often bistratose ... .... .. .. . ...... ..... 4 

4. Seta 6- 18 mm long; capsule plainly zygomorphic when dry: leaf base not clearly set off ...... B. pomifornm 
4. Seta short, rarely to 5 mm long; capsule only slightly zygomorphic: leaf base ± differentiated and sheath-

ing ....... . ......................................... . ......................... . .. . .. ........ . ........ .. . .. . ...... . .... . . B. halleriana 

Key 72. Phi/onotis 

I. Leaf cells papillose at the upper ends; leaf margins with single teeth ........ . .... .............. ...... P. capillaris 
I. Leaf cells papil lose at the lower ends. sometimes at both ends, rarely in the middle: leaf margi ns often doubly 

serra le .. .. . . . . .. . .. . . . .. . .. . . . .. .. . . . .. . . . .. . . . .. . . . . . . . .. . . .. . .. . . . .. .. . .. . . . . . . . . . . . . . . .. . .. . . . . . .. .. . . . . . . . .. . 2 
2. Leaves not plicate, the margins plane or nearly so .... .. ............................. ............... P. caespitosa 
2. Leaves plicate at least at the base; margins plainl y recurved at least in part .. .... .. ........................ 3 

3. Leaves twisted when dry, diverging from the stem at a wide angle, often in vertical rows ..................... 4 
3. Leaves not twisted, sometimes falcate, not diverging at a wide angle .......................................... .. 5 

4 . Costa excurrent...... . .. .. .... .. . .. .. . .. .. .. .. . .. . . ................. P. americana var. americana 
4. Costa percurrenl or short ly excurrent: leaves strongly twisted .............. . ... P. americana va r. torquata 

5. Costa percurrent or short ly excurrent. ...... ....... . ................................... . .. ............ . P.fontana var. fontana 
5. Costa long-excurrent ....................... . .............. ... ......... . .. . ............................. .... P. Jontana var. p11mi/a 

Key 73. Timmia 

l. Leaf sheath papillose on the dorsal side; clioicous...... . .. . . ...................................... T. norvegica 
I. Leaf sheath not papillose or rarely with a few papillae at the upper encl .... . ...... ....... . .................. ..... 2 

2. Leaf sheath orange to brown; dioicous; cilia of endostome not appencliculate .. . ......... T. austriaca 
2. Leaf sheath hyaline at least when young, sometimes yellow in older leaves; auto icous; cilia appencliculate 

...... ... ....... ........................... ... . . ........... ............................... .. ..... . .. ..... .. .......................... 3 
3. Leaf cells 9-18 µ in diameter. the wal ls thick .......... .. ................. .... T. megapolitana var. megapolitana 
3. Leaf cells 6-9 µ in diameter, rarely to 12 /1, the walls thin ... .... ...... ...... .. ... .... .. T. megapolitana var. bavarica 

Key 74. ORTH0TRICHACEAE 

1. Leaves not crisped and contorted when d ry ......... . ..... ....... . .. . . .. ................................... . Orthotrichum 
I. Leaves cr isped and contorted when dry; capsule ribbed when dry ..................... ................................. 2 

2. Calyptra cucullate, never hairy; peristome wanting .... . ................................ .. ................. ... .... 3 
2. Calyptra campanulate, glabrous or hairy .............................................................................. 4 

3. Costa wi th central guide cells, or the leaves toot hed; gemmae wanting: on rock ..................... Amphidium 
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3. Costa without guide cells or the guide cells ventral; gemmae common; on trees or rocks .... . ... ...... . Zy,1rodon 
4. Calyptra smooth or with a few hairs; stomata immersed in the capsule wall; gemmae wanting ... ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0rthotriclrum consimile and 0rthotrichum pu/clre//11111 
4. Calyptra hairy; stomata superficial; autoicous and usually fruiting, or if dioicous and sterile, usually with 

septate gemmae on the leaf tips . . . . .... . . . . . ..... . ..... . .......... ... ... . . .. . ... .. .. ..... ............ ... .... ....... Ulota 

Key 75. Amphidium 

I. Leaf margins plane or nearly so; upper leaf cells with large, conspicuous papillae; autoicous, commonly 
fruitin g; perichaetial bracts plainly differentiated, sheathing, the cells smooth ........... .. . .... A . lapponicum 

I. Leaf margins usually plainly recurved; papillae on upper leaf cells less conspicuous; dioicous, often sterile; 

perichaetial bracts not strongly differentiated, the cells papillose ........ . ............................................. 2 
2. Leaves toothed near apex, the upper cells with small, round papillae, 8 or more per cell; capsule im-

mersed , operculum conic-apiculate ........... . ........................................................ . A. californicum 
2. Leaves entire or m inutely serru late, the upper cells with round or oval papillae, usually 6-8 per cell, 

rarely more; capsule exserted, operculum rostrate .. .. ....................... .. ... . .... . ..... . .......... A. mougeotii 

Key 76. Orthotrichum 

I. Dioicous, on trees; capsule immersed or emergent, the stomata superficial ....................... .. ................ 2 
1. Autoicous ....... .. .. . ....... . . . ...... ......................... . ... . .................. . ... . .................. . ..... .. ........... . .... 3 

2. Plants large, the leaves 2.5- 9 mm long, commonly 4-6 mm, lanceolate, tapering to a narrow apex 
............................. . .............................. .... .............. . .. ..... .. .. ...... ....... ... .... ............. 0. lye/Iii 

2. Plants small , the leaves 1-2.8 mm long, broadly ovate to oblong-ovate, usually obtuse ... O . ob111s1foli11111 
3. Leaves crisped and contorted when dry; stomata immersed; on trees or very rarely on rock ................ . .... 7 
3. Leaves not cri sped when dry .... ........... .... .... .......... . .... ... .................... ......... ...... ........ ..... .. ... . ... . 4 

4. Stomata immersed; capsule ribbed when dry .. . ......... . . . . .......... . ...... . .. .. . .............................. 5 
4. Stomata superficial; capsule smooth or ribbed ................ .. ............................. . ....... ...... .. ...... 15 

5. Capsule plainly exserted. or if immersed, the peristome teeth red ........ . .......... .. ..... . ... .. ..... . ......... .... 6 
5. Capsule immersed to emergent. never plainly exserted ............................. . ... .. ........................... 8 

6. Leaves imbricate when dry: peristome teeth erect when dry. striate , oft en with a preperistome; on 
rock.. . .. . .... . .... .... . ..... . ..... . ..... . .. . . . ...... . ....... . ........ . .. . . . ......... . ............ 0. a11oma/um 

6. Leaves often ± contorted when dry; peristome teeth reflexed when dry , finely papillose; usually on 
trees .. . ............ . . . .. . . . ................................... . ............... . .............. . .......... . ............. ...... .... . 7 

7. Peristome teeth orange-red . . .......... . ...................................... . .............. . .............. . ..... 0. p11/clrel/u111 
7. Peristome teeth pale, almost colorless .......................................... .. ................ . ....... .... 0. co11simi/e 

8. Plants often large, 1-4 cm long, aquatic or sem iaquatic, on trees or rock; leaves 2.5-4 mm long, variable, 
oblong-lingulate, or taperin g from an ovate base to a± obtuse apex; margins strongly recurved through-
out, often denticulate at apex; peristome double; calyptra naked .. .. ........ .. .... .. .......... 0. rivulare 

8. Plants without th is combination of characters ............... .. .. . ................................................. 9 
9. Peristome teeth striate throughout, often with a preperistome ; segments usually rudimentary . . . . .. ...... .. .10 
9. Peristome teeth papillose throughout, or papillose below and st ri ate above, without a preperistome; seg-

ments usually well -developed .. . .......... . ......................................................................... . . . . ........ 12 
10. Leaves bistratose in upper part, the margins often of 3 layers of cells .......... . . . ................. 0 . ha/Iii 
10. Leaves unistratose, or sometimes with bistratose streaks ................................... . ..... . ............ 11 

1 l. Vegetative leaves acute to± obtuse; capsule usually with 16 ribs ........ .......... ... 0. c11p11/a111m var. cupulatum 
11. Vegetative leaves broadly obtuse to rounded; capsule usually with 8 ribs .. 0. cupulatum var. jamesianum 

12. Capsule ± cylindric with a tapering neck, the stomata below the middle of the urn or in the neck; 
peristome teeth papillose, the segments 8; calyptra usually with a few smoot h hairs; leaves usua lly 
obtuse, the cells with simple papillae ................................. [0. tene//11111, reported from Alberta] 

12. Plants without this combination of characters ....... . ........ ...... . . .... . ... .. ........ .. .............. . .......... 13 
13. Plants small, the stems less tha n 0.5 cm long; peristome teeth papillose, the papillae somet imes in lines above; 

stomata at about the middle of the capsule, the guard cells often partly exposed ................................. 14 
13. Plants larger, the stems often I cm or more long; peristome teeth papillose below and striate above, some

times papillose throughout; stomata in the lower part of the spore sac region; the guard ce ll s nearly covered 
...... . ............ ..... ........ ... . ....... .. ......... ......... ...... ....... ........ ..... .. ... . ... .. ... . ..... ........ ....... 0. a/pestre 
14. Leaf cells plainly papillose, the papillae often forked; segments of endostome often 16 .. ... .... 0. pa/lens 
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14. Leaf cells with small simple papillae, sometimes smooth or nearly so; segments 8 ............ 0. pumilum 
15 . Capsule immersed to emergent , the seta usually less than 2 mm long, or if exserted the peristome teeth rev-

olute when dry .. . ... . ................ . ..... ... . ....... . ............... ......................... . .. . ......... . .... . ................. 16 
15. Capsule plain ly exserted. the seta 2- 5 mm long .............. . . .. .. . .. . . .. . ..... . .. . .. . ........... . ........ .. .... .... .... . 21 

16. Capsule immersed , entirely smooth: peristome teeth revol ute when dry, densely papillose; endostome 
of 16 papillose segments nearl y as long as the teeth, formed from 2 very irregular rows of cells; on 
trees . .... . ..... . .. . .. . .......................... . .. . ........ ..... .. . ...... . . ............. ........ . . .. . . . . ... .. ..... 0. striatum 

16. Plants without this combinati on of characters .. . . . . ..... .... . . . . . .. . .. . ...................... . ................. 17 
17. Usually on trees; dry capsule stron gly ribbed to the base and shrunken under the mouth, the peristome 

teeth reflexed and close to the wall; capsule immersed. the set a usuall y less than I mm long ...... 0. affine 
17 . Without this combination of characters ....................... . .. . .. . .. . .. . ..... . .. . ............... . ....... . ...... ....... . . 18 

18. Usually on trees: capsule emergent to exserted, the seta 1.5- 2.8 mm lon g: peristome double, the teeth 
revolute with the tips close to the wall; endostome well-developed. the serments nearly as lon g as the 
teeth, formed from 2 rows of papil lose cells .............................. . . ................... . . 0. speciosum 

18. On rock, or rarely on trees; se ta shorter: endostome usually with shorter segments, somet imes wanting 

····· · ··· ······· · ·········· · ········ ...... . ......... ...... . .... . ..... . . . ... . ................................. . .......... 19 
19 . Plants often large, the stems 3- 8 cm lon g; leaf apex acute to ± obtuse: seta usually less than I mm long; 

peristome teeth erect to spreadin g when dry. rarel y ± revolute ................. .............. ..... . . 0. rupestre 
19 . Pl ants usually smaller: seta 1-3.5 mm long; peristome teeth reflexed when dry: rare ............ . .... ... ... . ... 20 

20. Leaves 2-3.5 mm long, obtuse to broadly acute ..... . .. . .. . ..... . .. . .... . .. . ...... . ......... 0. microb/ephare 
20. Leaves 2-5 mm long, with slender points ... . ............ . . .. .... . ....................... 0. praemorsum 

21. Leaf cells smooth or nearl y so: peristome teeth smooth: capsul e ribbed when dry . . .......... O. holzingeri 
21. Leaf cells papillose ; peristome teeth papillose to striate . ... . .................. . . .. . ............ .................... . 22 

22. Capsule ribbed when old at least in upper part ; peristome teeth papillose, revolut e when dry; seta 
1.5-3.5 mm long ....... . .. . .. . ..... . .. . .. . ..... . ..... . .. .. . . . ..... .. ... .. .... . ... . .......... . .. . .... . .. . .. . . . .. . ...... . . . .... 23 

22. Capsule smoot h to somewhat wrinkled when dry, rarel y sli ghtly ribbed above when old; peri stome 
teeth papillose to striate, erect to spreading; seta 2-5 mm long; usually on rock .. . .. . ..... . ... .. . . ..... 24 

23. Capsule ± shrunken under the mouth when dry, the neck twisted and ribbed; endostome segments usually 
short. smooth or nearly so, somet imes wanting; seta 1.5- 3.5 mm, rarely to 4 mm long: rare, commonly 
a rctic-a lpine, usually on rock. . . .. . ...................... . . .... .... ..... ....... . . . 0. microblephare 

23. Capsule scarcely shrun ken under the mouth when dry, the neck not strongly ribbed ; segment s nearly as 
long as the teeth. of 2 row, of r api llose cells: seta 1.5-2.8 mm long ; on trees or rock . ....... 0 . speciosum 
24 . Leaves obtuse to rounded .. . .......... . ... .. . 0. lacriga/11111 f. laevigatum 
24 . Leaves with slender p0int s o r sometimes ± abruptly acute .................. . . . O. laevigatum f. macounii 

Key 77. Ulota 

I . Dioicous; commonly with sertate gemmae borne on the leaf tips; capsules rare ............. . .... U. plzyl/antlza 
I . Autoicous; gemmae wantin g ; capsules common ............. ... . .... ..... ........ ... . ................. . ....... ....... .... . 2 

2. Plants on rock , arctic or alpine ; leaf cells often with forked papillae ....... . .. . ............. U. curvifo/ia 
2. Plants on trees, usua lly in the lowlands; papillae of leaf cells simple ................................ . ...... . .. 3 

3. Leaves filiform-acuminate and ap iculate . often ending in a sin gle row of 1- 9 cell s: stomata in the wall in the 
spore sac region; spores large, 30-60 µ ... . ...... . .. . ..... . ...... . .. . . .. ............ . .. . .. . .... .. ..... . .. . ..... U. megalospora 

3 . Leaves not apiculate; stomata in the neck; spores smaller, less than 30 µ .... . ...... . .. . ... U. crispa var. a/askana 

Key 78. FONTINALACEAE 

l. Leavcscostate . . .. . ............... . ....... ........................................... ................ ................. . ... .. . Diche/yma 
l . Leaves ecostate ... . . .................. . . ......... . .. . .. .. ............................................ .................. ..... . Fontinalis 

Key 79. Fontinalis 

l . Leaves never keeled, usuall y plane, sometimes ± concave . ......................................... .. .. . ............. 2 
1. Leaves keeled at least on o lder parts of the stem: branch leaves keeled or concave to plane .............. . ... 3 

2. Stem leaves lanceolatc to ova te-lanceolate, 0.5-1.75 mm wiclc ....... .. . ........ F. hypnoides var. hypnoides 
2. Stem leaves broad ly ov'lte-la nceolatc. 1- 2.5 mm wide ....... . .... . . . .. . . ............. . F. hvpnoides var. duriaei 

3. Leaves closely imbricate at the ends of branches with the branch tips plainly 3-angled ; perichaetial bracts 
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apicu late .. . ......................................................................... .. ........ . .... . .................. F. neo-mexicana 
3. Leaves otherwi se; perichaetial bracts obtuse, often lacerate ............................................................... 4 

4. Leaf keel curved above the basal curve.. .... . ......... . .... . ..... . ........ .. ............................. . ....... 5 
4. Leaf keel stra ight above the basal curve, sometimes sl ight ly curved at the leaf tip ........................ 7 

5. Stem leaves widest a t the middle . ..... . ................................................. . ...... F. antipyretica var. mo/lis 
5. Stem leaves widest below the middle . . . . ........................ ......................................... ............... ...... 6 

6. Stem leaves 3-8 x 2-4 .5 mm , 1.5- 3: l.. ....................... .. ............... F. antipyretica var. ant1i1yretica 
6. Stem leaves 4-9 x 3-8 mm , 1- 1.5: 1 . . .. . . . . . .................. . ...................... . ... F. antipyretica var. gigantea 

7 . Leaf apices, especially of branch leaves, plane to somewhat concave .... .. .............. . F. antipyretica var. patula 
7. Lea f apices, both ste, and branch, predominantly keeled, ra rely concave or canaliculate ............ . .. .......... . 

...... . ..... . ................................ . ............................. . ................. . ........ F. antipyretica var. oregonensis 

Key 80. HEDWJGIACEAE 

I. Capsu le immersed, smooth , the perichaetial bracts with ci lia te ha irs on the margin s ; leaf cel ls with one or 
more simple or forked papil lae on each surface ....... . .... ...... ...... . ............................... . Hcdwigia cilia ta 

1. Capsule exserted , ribbed, the pcrichaetia l bracts not ciliate; leaf cells with a simple papilla on each surface 
.. ................ .. ...... ............. . .. ........................................ . ... ................ . .. . . . Pseudobraunia ca/ifornica 

Key 81. CRYPHAEA CEAE 

I. Leaf cells not papillose . .. . .. .. ..... ... . . . ....................................................................... Alsia califomica 
I . Leaf cells with high sharp pap illae . .... .. ....... . ... .. . . .. ... .. . ..................... . ....... . .......... .. Dendroa/sia abietina 

Key 82. LEUCODONTACEAE 

1. Leaf cells not papillose ......... . . . . . . . . .... . ................................... . .......... ..... ....... ........ .. ........ . Antitrichia 
I. Leaf cells papillose by project in g ce ll ends . ........ .. ..................................... ...... .. .... .. . Pterogonium graci/e 

Key 83. Antitrichia 

I. Branches julaceous: leaves without supplementary costae or the supplementary costae weak; cell walls not 
pitted o r the pit s inconsp icuous: capsule 3- 5 : !....... .... . .. . . .... ........ .. .. ... . ...... A. califomica 

1. Branches no t iulaceous; lea ves with supp lementa r y costae often to In the length of the leaf; cell s wit h strongly 
pitted wa ll s: capsule 2-2.5 : I ........................................ .... ........................... . ............ A. curtipendula 

Key 84. NECKERACEAE 

l. Plants not complanate; leaves coarsely toot hed at the apex; costa stron~, toothed on the back above ......... 
. . T/,amnobryum neck era ides 

l . Without this combination of characters ........................................................... ............................ 2 
2. Small plants with leaves to I mm long but often shorter, sometimes ± complanate, never undulate; 

costa 3/4 the lengt h of the leaf; alar cells quadrate, thick -wa lled ....... . . ......... Bestia vancouveriensis 
2. Plants otherwise. larger, o r the alar cells not clearly different iated ..... . .... ................... . ............... 3 

3 . Leaves com plan ate and undula te (these characters often lacking in small leaves of flagellate branches); capsule 
immersed or on a short seta ..... . . ............ . ........................... . .. . .... ............ ................. ... ... .. . Neckera 

3 . Leaves complanate but never undulate: capsule exserted on a long seta ..... . ....................................... 4 
4. Leaf apex minutely serrul ate; leaves 1- 1.6 mm long ......... ........................... Homa/ia trichomanioides 
4. Leaf apex sharply and coarsely serrate; leaves larger, to 3 mm lon g ............... .. . Porothamnium bigelovii 

Key 85. Neckera 

1. Stems with numerous paraphyllia; leaves costate to the middle or beyond (flagellate branches usual ly lacking 
paraphyllia ; costa often short o r wanting) ............................................. .................. ...... N. menziesii 

I. Stems without paraphyllia, the leaves with costae wanting or short and double ............................ ..... 2 
2. Dioicous : leaves long-acuminate, serrate with sharp, often recurved teeth at apex, serrate or serrulate 

to about the middle of the leaf. ... . ............................ . ........................................... . N. douglasii 
2. Autoicous; leaves ± ab ruptly rounded, apiculate, serrate to serrul ate .. ................ N. pennata var. tenera 
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Key 86. Hookeria 

I . Leaves acute .. .......................................................... .......................... ... .................. . H. acutifolia 
1. Leaves obtuse ............. ............ .. ... ............. .. .................................................. .. ........... .... H. lucens 

Key 87. Myurella 

I. Leaves obtuse or sometimes with a very small apiculus ........................ ........................... M. julacea 
1. Leaves gradually or sometimes ± abruptly narrowed to the distinct apiculus .... ............... .. M. tenerrima 

Key 88. Fabronia 

I. Leaves dentate but not ciliate-dentate .. . ................. .. ......................... .. ........... ..... .. .............. F. ciliaris 
I. Leaves ciliate-dentate, the teeth often of more than I cell. ............ .. ....................... ............. F. pusil/a 

Key 89. LESKEACEAE 

I. Leaves ecostate or the costa short or double or both ...................................... ................... ............ 2 
1. Leaves costate, the cos ta single and to the middle of the leaf or longer ................... ....................... 3 

2. Leaves ovate to obovate; cells often papillose by projecting cell ends; branches Julaceous; paraphyllia 
and asexual reproductive bodies often present ......................................... . Pterigynandrum fi/iforme 

2. Leaves ovate to ovate-lanceolate, never obovate; cells smooth or with low papillae; branches not or 
scarcely julaceous; paraphyllia wanting or small; gemmae wanting ........... . Pseudo!eskeel/a tectorum 

3. Costa to about the middle of the leaf, broad; cells short, smooth or nearly so ... [Pseudoleskeel/a catenu/ata] 
3. Costa extending beyond the middle of the leaf ............................................................ .... ............ .. 4 

4. Small plants without paraphyllia or pseudoparaphyllia; leaf cells never papillose .......................... . 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . .. . . . . . . . . . . .. . . . Pseudoleskeel/a nervosa 

4. Plants with paraphyllia or pap illose leaf cells or both ....................................................... ........ 5 
5. Au toicous ; leaves ent ire, the cells short, isod iametric , with a single papi lla on the lumen of each surface; 

peristomc teeth incurved when dry ............... ........ ................. ............................. Leskea polycarpa 
5. Dioicous ; leaves often serrulate, the cells short or long; papillae va rious, rarely few or wanting; peristome 

teeth not incurved when dry ......................................................................................... . Lescuraea 

Key 90. Lescuraea 

I. Leaf cells with large papillae on the lumen, usually central.. ............ ......... ... .......... .. ............ . L. pa tens 
1. Leaf cells with small papillae at cell ends or papillae wanting ........................................................... . 2 

2. Paraphyllia wanting; cells papillose; basal cells, except the alar, longer than the median ... L. bai/eyi 
2. Paraphyllia abundant at least on stems ... ...... .... ..... ...... ... ............................................ .... ... 3 

3. Cell walls of mature stem leaves plainly pitted .. ...... ... ................ ............ .. .... ...... ....... .. .. . L. atricha 
3. Cells without pi tted walls. or pits in basal cell walls onlv .................................... ........................... 4 

4. Leaves large, l.7-2.3 x 0.7-lmm; branches and rhizoids few or none .................................... 5 
4. Leaves smaller; branches and rhizoids common ........ ....................................................... 6 

5. Cells with thick walls; median cells 12-20 µ long, rarely a few to 30 µ ... ........... . L. incurvata var. gigantea 
5. Cells with thin walls; median cells mostly 30 µ long or longer .... .... .. ........ ......... £. radicosa var. denudata 

6. Basal cells of stem leaves, except the alar, predominantly long with many cells more than 2: 1 ...... 7 
6. Basal cells of stem leaves predominantly short, isodiametric or 2: 1 ....................................... 8 

7. Leaves abruptly acuminate with a narrow oblique acumen, the margins strongly revolute at base of acumen; 
capsule often inclined; endostome segments open on the keel .......................................... L. saviana 

7. Leaves otherwise, gradually narrowed to the apex, or sometimes the stem leaves abruptly acuminate; capsule 
always straight and erect; endostome segments narrow, not keeled ... .......... ...... ................. £. saxicola 
8. Median cells of stem leaves short, mostly isodiametric, often angular; branch leaves strongly papillose, 

the papillae on both sides of the lamina of young leaves ......... ............... L. incurvata var. tenuiretis 
8. Median cells of stem leaves predominantly longer, 2: 1 or more ............................................. 9 

9. Alar cells of stem leaves in part quadrate and in part transversely elongate, the median cells mostly 12-20 µ 

long, if longer, the walls wry thick and short cells intermingled ................. ..... .. L. incurvata var. incurvata 
9. Alar cells of stem leaves quadratc, the median cells commonly longer than 20 µ, often 30 fl or more, if 

shorter, the walls not conspicuously thickened ............ ..... ................... .......... ..... ........ ............... . 10 
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10. Leaves gradually long-acuminate , the acumen m ore than half the length of the leaf; cells usualiy r,api l
Iose, the papi ll ae over the cell cavity at upper end; segments of endostome narrow, not keeled ......... 

.. .. .. .. .. .. . .. .. . .. . . . . . . . . .. .. . .. .. .. . .. . .. . . .. . .. . . . .. .. . .. . .. .. .. .. . .. . . . . . . . . .. .. . .. . . . .. .. . .. .. . .. .. . . . .. .. . L. ste11ophylla 
10. Leaves with the acumen shorter; when present , pap illae formed by projecti ng cell ends: endostome 

segments broad a nd keeled . .. . .... . ... .. .... .. . .. . . . . . ... ....................................... ........ . ..... .. .... 11 
I I . Leaves abruptly acuminate with a narrow oblique acumen , the marg ins strongly revolute at ba se of acumen; 

branch leaves strongly papillose ........ . .. ............ . .... .. .. . ..... ...... ..... . . . ... .......... . ............. .. L. saviana 
II. Leaves without this combination of characters ......... . .... . . . . . .. . .... . .................................. . ........ .. . .. 12 

12. Leaves plainly acuminate: apical cell s long, usually 30 I' or more . .. .......... .. L. radicosa var. radicosa 
12 . Leaves merely acute or with short acumen; apical cells short, less than 30 µ . ........ .. .... .. ............. l 3 

13. Branch leaves strongly concave; leaves a clear light green .............................. ...... L. radicosa var. pa/Iida 
13. Branch leaves not strongly concave ; leaves yellow-green to brownish .................. L. mdirosn va r. compacta 

Key 91. Pseudoleskeel/a 

1. Leaves ecostate, or the costa short or double or both ; cell s smooth, or with low papi llae .... .... . P. tectorum 
1. Leaves costate, the costa single and to the mid dle of the leaf or longer .... ... .. . ........ .. ............................ 2 

2. Costa to about the m idd le of the leaf. broad; leaf cells short ..... .... ........................... [P. cnte1111/ara] 
2. Costa extending beyond the midd le of the leaf ; median cells 12-22 µ long or longer ... .. .......... ... ...... 3 

3 . Leaves entire ..................... . ....... . ............................................................... P. nervosa var. nervosa 
3. Leaves minutely serrulate at apex ................................ .... ............................... .. P. nervosa var. sibirica 

Key 92. THUIDJACEAE 

1. Leaves with costa short or double or both ... .. ...... ... .. ... . ..... . .............................. .. ...... Heterocladi11m 
1. Leaves w ith costa single, to the middle of the leaf or longer ..... ............... . .......... .. ...... .. .................. 2 

2. P lants branching irregu larly to ± regularly pinnate: paraphyll ia wanting or few and sma ll : midrib 
pelluc id ... .. ..... .. ..................... . .............. ...... ........................ .. ...... . ....... .......... ....... Clnopodi11111 

2 . P lants regularly p innate to trip innate: stems with branched paraphyllia ...... . ............................ 3 
3. Median leaf cell s elongate, 3-5: I; apical cells of the branch leaves and cells of the paraphyllia smooth: s tems 

simply pinnate . . . . . .. . . . . . . . . .. .. . .. . . . . . . . . . . . . .. . . . . . . . .. .. . . . .. . .. . . . . . . . . .. . . . .. . .. . . . . . . . . . . . . . . .. . . .. . .. He/odium 
3. Median leaf cells shorter, 1-3: 1; apical cells of branch leaves and cells of paraphyllia papillose .. .... Tl111idi11111 

Key 93. Claopodillm 

I. Leaves with hair-points ..................... . .. ... ......................... . . . ................... .. ... .. . .. ... ........ . ............ 2 
I. Leaves without hair-points .................. .. ................................. . ... .. ......... . ..... . ..... ....... C. whipplea1111111 

2. Leaf cells with a single large papilla on each surface ...................... .. ..................... C. crispifolium 
2. Leaf cells with 2 or more papillae on each surface .. ................................. .. ........ ... C. bolanderi 

Key 94. Heterocladium 

1. Cells of stem leaves and stems smooth ............................ .. ....... .. ........................ ...... H. procurrens 
1. Cells of stem leaves papillose .......................................................................................... . .. ... .. . 2 

2. Cells of stems smooth; apical cells of ultimate branch leaves smooth or I papilla per cell .. . H. dimorpl,11111 
2. Cells of stems papillose; apical cells of ultimate branch leaves papillose, 2-5 papillae or rarely I per cell 

... ........ . H . macounii 

Key 95. Thuidium 

1. Stems simply pinnate, the branches terete a nd ± julaceous when dry; paraphyllia with the lateral papillae 
from middle of cells .... .... ..... . ....... . .... .................. . ...... . .. . ............... . ............. .. .. . . . ....... . T. abietinum 

I. Stems commonly bi-tripinnate, the branches not julaceous .................................................... ... .. .. .. .. 2 
2. Paraphyllia with the lateral papi llae not at the cell ends; plants bipinnate to tripinnate ... T. philibertii 
2. Paraphyllia with the lateral papillae at the cell ends; plants usually bipinnate .............. . T. recognit11111 
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Key 96. AMBLYSTEGIACEAE 

1 . Leaves costate, the costa single and to the middle of the leaf or longer ........ .. .......... .... . ................ . 2 
1. Leaves ecostate, or the costa short or double or both ...... . .......... .. ............................................ 7 

2. Leaves bordered by a thickened band of submarginal cells; rare ...... ... ..... .... Sciaromium tricostatum 
2. Leaves not bordered ....... ........ ..... ............ ............. ...................................... . .......... ........ 3 

3. Leaves usually squarrose, 0. 7-1.5 x 0.2-0.5 mm, entire, or serrulate only at the base; alar cells quadrate; 
costa to about the middle of the leaf.. ..................... ... ............... ............ .... Campy/ium chrysophyllum 

3. Leaves otherwise, never squarrose ......... ................ . ... ... . .. . .......................... .. .......... ................... 4 
4. Leaves with alar cells plainly inflated, sharply differentiated from the cells above; costa strong, broad 

at base, ending just before the apex to excurrent; paraphyllia commonly abundant, rarely few or want-
ing; leaves usually serrate or serrulate; median cells 20-60 µ long, rarely to 85 µ . ........ Cratoneuron 

4. Plants otherwise; paraphyllia wanting, pseudoparaphyll ia sometimes present; alar cells not inflated, 
or if inflated, not sharply differentiated or the leaf cells longer ............. ............................ . ... 5 

5. Leaves cordate-ovate, oblong-ovate, or ± oblong, never long-acuminate; apex obtuse or apiculate; margins 
entire ... ..... ..... .. ...... ....... .... .. . ..... ..... ......... .. . ...... ... ... .... ............... ................ .... ..... ....... Ca//iergon 

5. Leaves always plainly acuminate; margins entire or serrulate ....... ............................................... 6 
6. Leaves usually falcate or plicate or both; alar cells inflated or undifferentiated; dioicous or autoicous 

..... . ...... ... ............... .......... ... ... ............. . ...... ....... ..... .. .................................. Drepanoc/adus 
6. Leaves neither plicate nor distinctly falcate; alar cells undifferentiated, or if differentiated, a few cells 

quadrate, or rarely the cells inflated; in species with inflated alar cells, the leaves entire, or the median 
cells rather short, 30-60 µ long; autoicous ............ .. ....................................... .. .. Amb/ystegium 

7 . Leaves very small, to 0.45 mm long, but often shorter, ovate-lanceolate, never squarrose, entire, or often 
serrulate at the base .. . ....... .... . ... .... .... .... ........ ........ .. ... ... .... ....... .. .. . ..... Platydictya jungermannioides 

7. Leaves large, or if small, either ± squarrose, or of a different shape ................................................ 8 
8. Leaves 2-4 x 1.4-1.8 mm, falcate and ± asymmetric, somewhat rugose when dry; plants dark-colored 

................... ........................... .... . ....... .. .. .......... .............................. Scorpidium scorpioides 
8. Plants without this combination of characters .. .. ............................ ..... .. ...................... .. ...... 9 

9. Leaves ovate to ovate-lanceolate, plainly acuminate, usually squarrose, sometimes wide-spreading ..... . 
.......... .... .. ......... . ...... ......... ........ ...... ..... .......... ......... ............................................... Campy/ium 

9. Leaves otherwise, never tapering to a narrow apex ...... .......... ....................... ... .............................. 10 
10. Leaves small or large, less than 2: 1, or if longer commonly falcate; basal leaf cells rarely with pitted 

walls; usually on wet rocks or soil in or near streams ....................................... Hygrohypnum 
10. Leaves usually 2 mm long or longer, rarely less, commonly 2: 1 or longer, deeply concave, never falcate; 

walls of basal cells often pitted .............. ................ ............................................................ 11 
11. Costa single or often divided above the base, sometimes reach ing the middle of the leaf. ........................ .. 

... . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . .. . . .. . . . . .. .. . . . . . . . . .. . .. ...... ... .............. . Ca//iergon turgescens 
11. Costa wanting or short and double, never to the middle of the leaf.. ..................................... .......... ... 12 

12. Stems red; alar cells differentiated, quadrate or somewhat enlarged but not clearly inflated ........... . 
. . . . . . . . . . . . . .. . . . . . . .. .. . . . . . . .. . . . . . . . . . . . . . . . . .. .. . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . Pleurozium schreberi 

12. Stems green, brown, or reddish brown; alar cells inflated .. ..... ..... .... .. ..................... Ca//iergone//a 

Key 97. Amblystegium 

1. Costa of leaf strong, percurrent or excurrent; plants usually aquatic ... . .............. ... ........................... 2 
I. Costa shorter; plants terrestrial, sometimes in wet places .................. . .......... .. .............. . ................ . 3 

2 . Costa thick and broad, to 1/3 the width of leaf base and of 5-8 layers of cells ............... A. noterophilum 
2 . Costa narrower, of 4-5 layers of cells at the leaf base ...................................................... A. tenax 

3. Leaves small , to 1.2 mm long but often shorter, erect-spreading, never wide-spreading; costa to the middle of 
the leaf or sometimes longer, often shorter in branch leaves; alar cells few, quadrate to transversely elongate 
... ............................................. . .. . .. . ........ .. .. . . . . . ............. . . . .... .... . ......... . ............... . ...... A. serpens 

3. Leaves larger, or wide-spreading, or both .................. . ...... . ........................ . ....... .. .... .. .................. 4 
4. Alar cells plainly differentiated, usually inflated .............. ... .. .... ....................................... . ......... 5 
4. Alar cells not or scarcely differentiated .. .. ...... .. .. . ...... .. ....................... . .......... .. .. .. .................. 6 

5. Leaves cordate-ovate, 1-1.6 mm long, rarely longer ... . ........... . .... ... . .. ........... .... .......... ........ . A. saxatile 
5. Leaves ovate-lanceolate to lanceolate, 2-2.5 mm long ................................ ........ .. ...... ... A. polygamum 

6. Leaves smal l, usually l mm long or less, rarely more; alar cells rectangular; basal cells vertically elongate 
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and usually wider than the cells above . ....... . .. ... ..... .. .. .... ....... ................. . .. ....... . .... A. juratzkanum 
6. Leaves larger, or if small , the basal cells o therwise ... ...... .. ...... . .. .... ..... ............ . ... . . .... ............... 7 

7. Plants commonly aquatic; leaves entire, often attached to the stem obliquely; median leaf cells 8-15: I. .. 
... ...... . . ... . .. .. ..... ... . . . .. . . ..... ...... . .......... .. .. ... .. .. ... ..... .... . . . . . .. . . .. . . . ...... .. . .. . . ... .. .... ...... .... ... A. riparium 

7. Plants not usual ly aquat ic but often in wet places ; leaves entire to serrula te; leaf base at tached to the stem 
transversely; med ian leaf cells less than 8 : l. ........ . ..... .... .... ... . . .. . . .... . .. .......... . . ........... .. ..... . .. . ........ 8 
8. Costa extendi ng beyond the middle of the leaf. .. .. .... .. . .. . ... .. . ....... .. A. trichopodium var. trichopodium 
8. Costa weak, extend ing to about the midd le of the leaf. ........... .. . .... ........ A . trichopodi11111 var. kochii 

Key 98. Calliergon 

1. Plants usual ly tinged with red or purple; leaves often apiculate; alar cells abruptly enlarged, the walls hyaline 
or colored; basal cell s th ick-walled, often pit ted . .. ................. . .. ............. ....... . . .. ...... . ... C. sannell/osum 

1. Plants without this combi nation or characters; leaves lacking red or purple coloration .. ...... .. .. .......... .. 2 
2. Alar cells often yellow, gradually en larged, the walls thick ..... .... . ..... . ... ....... .. .. . .. .................. . .. ... 3 
2. Alar cells hyal ine, often 1nllated, the walls thin ........... ... .. . ...... . .. .. . .. .. .. ................ .. ................ 4 

3. Leaves with obtuse apices; cos ta always single ......... . ............... ......... .. .. ..... ....... .... ..... .... .. . C. trifari11111 
3. Leaves obtuse or often shorLly apiculate; costa often divided above the leaf base ..... .......... C. turgescens 

4. Costa short, extending 1/2-3/4 the length of the leaf.. ...... ... ...... ...... ...... ...... .... . . ........ . . ............ 5 
4. Costa long, extend ing to within a few cells of the apex, sometimes percurrent. ..... ... ......... ....... .. 6 

5. Leaves close and imbricate, 1-2 mm long ; costa single; stems mostly s imple, seldom over l mm wide ... .. . .. . .. . 
......... .... .. . ..... . .. .. . .. ..... .......... .. . . ... ... .. .. ..... ... .. ....... .... .. ... .. ... . . .. . ... .. . ........... . ... ..... .. . C. s1rami11e11111 

5. Leaves distant and sp read ing except at apex, 1.5-4.3 mm long; costa sometimes divided; stems oi'lcn branched, 
mostly more than I mm wide ...... .... . ............... .... .. ... . . . . .. ... . .... . . . .... .......... .............. . C. richardsonii 
6. Branches numerous, a rranged ± pinnately; alar cells abruptly inflated to fo rm aur icles; stem leaves 

variable, somet imes nearly as broad as Jong ....... ... .. . ... ...... . .... . .... ... ....... . .. . ..... ... ...... C. giganteum 
6. Branches few and irregular; alar cells inflated but not forming well-defined regions; stem leaves narrower, 

usually plainly longer than broad ....... . ......... . .. .............. ..... .. ...................... . ..... ... . .. C. cordt}oli11111 

Key 99. Cal/iergonella 

1. Plants aquat ic, float ing; leaves often minutely serrulate at apex; median cells 60-95 X 12- 16 µ ......... C. conardii 
l. Plants usua lly in we t places, not float ing; leaves ent ire; median cells 60-100 x 4-6 µ . ......... . .... C. cwpidata 

Key 100. Campylium 

1. Costa single and strong, often to the m iddle of the leaf. ....... . ...... ..................... . . . ..... .... C. c/1rysophyllum 
l . Costa weak, double, or want ing, ra rely single, ending before the midd le of the leaf. ........ . . . ................... 2 

2. Plants large, leaves often 2 mm long or longer; alar cells abruptly inflated; pse udoparaphyl lia wanting 
.......................... . .... . .... . ..... . .. ............................... .................. . . .... . . . .. ... .... . . .... . . . C. ste//alllm 

2. Plants small, the leaves usua lly less than 1.5 mm long; alar cells not inflated; pseudoparaphyllia some-
times present. . . ......... . .. ... .. . ........ .... . . .. .. .. ............. ................ . .. . .. ... ............. .. .. . .. . . . .. .... .. ....... 3 

3. Plants yellow-brown or brownish green, in low dense mats, the leaves crowded with the bases imbricate; leaf 
margins usually recurved at base, entire or serruiate ............ .. . . ... ........ ......... .... . .. ........... .. . C. hal/eri 

3 . Plants green or yellow-green, ra rely yellowi sh brown, in loose mats, the leaves distant with the bases rarely 
touching; leaf margins plane or rarely recurved, serrulate to serrate at the base ......... .. . ...... ... ..... . .... ... .. 
.. .. .. . . .............. .. ...... .. . ....... .... ....... . . .. .......... ... .... . . . . ...... ... .. . . . ... ........ . C . hiopidulum var. s0111merfellii 

Key l O l. Cratoneuron 

I. Leaves plicate and fa lcate ; paraphyllia usually numerous ... .. ........... ... ............ .. .... ........... ... ......... 2 
1. Leaves not plicate, rarely 1·a1cate ; paraphyllia less numerous, somet imes few or wanting ...... C. /ilicinum 

2. Leaf cells papillose at leas t near base of leaf. .... . ... ........... .......... ................ ....... . ... C. wil/iamsii 
2. Leaf cells smoo th ... ... .. ....... .. . ...... . . .... .. ....... ...... ........ ..................... ... . .... ...... . .. ..... .. . .. ....... .. . 3 

3. Plants branching regularly, pinnate and plumose; leaves cordate-triangular. . . C. co11111111tatum var. commutatum 
3. Plants branch ing irregularl y; leaves ovatc-la nceolate .. . ..... .. .. .. ... .... . ... . .. .. C. com11111ta1um var. fa/ca 1u111 
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Key 102. Drepanocladus 

I. Outer layer of stern cells large and thin-walled ........ .. . . ...... . ........ . ... .. . .... . ............ ............. . .. .. . .... 2 
I. Outer layer of stern cells smal l and thick-walled ................ ... . .... ...... . ................. .. ............. ....... .. 4 

2. Leaves not plicate, without auricles; walls of basal cells someti mes pitted; plants usually reddish .. . 
. . . . . . . . . . . . . . . . . .. . . . .. . . . .. .. . . . . . . .. . . . . .. .. . . . .. . . . . . .. . . . .. .. . . . . .. .. . . . . .. .. . . .. . . . .. . . .. . .. . .. . . .. .. . .. .. .. . . . D. revolvens 

2. Leaves plicate, with small decurrent auricles; plants green or yellow-green, never red or purple .... 3 
3. Capsule curved and zygornorphic ......................................................... ... D. uncinatus var. uncinatus 
3 . Capsule erect and straight ............... ...... ........................... .......... .. ...... D. uncinatus var. s.vmmetricus 

4. Leaves ± plicate, entire; cell walls not pitted, or only slightly so at leaf base: alar cells never inAated 
.......... ... ......................... .................. .................................. .... .. ...... .... ........... D. vernicosus 

4. Leaves not plicate or rarely slightly so; cells of the alar region usually differentiated. often inAated . 
or if not differentiated, the basal cells with p itted walls ......... ...... ......... .. ............ ................... 5 

5. Leaves with undifferentiated alar cells; basal leaf cells with thick pitted walls, the pitted cel ls sometimes 
extending to the middle of the leaf; costa less than 50 ft wide, sometimes fork in!! above ........ . D. brevifolius 

5. Leaves otherwise ... ................................... . .. .......... .................... . .... ......... .............. .. ... . .... . . .. ... 6 
6. Alar cells thick-walled, usually yellow, somet imes inflated; plants usually deep yellow to golden: 

costa strong, 70-125 µ wide at base .......... . ..... . ...... ... .................................. . ..... . .. . D. sendtneri 
6. Alar cells hyaline and inflated , the walls thin ...................... . ... .......... ... . .. .. . ................ .. . ..... 7 

7. Leaves serrulate at apex or base or both ; annulus wanting ........... .. ........... ..... . .... .......... ..... . . . .... . . .. 8 
7. Leaves entire ... .. . .......................... ... .. . . . ........................ .. .. ........... ... ............................ . . ........ 10 

8. Costa stout, usually extending well into the apex: decurrent auricles large, the cells inflated, usually 
elongate and extending to the costa ......... .. . . ...... .. .................................................. ......... . 9 

8. Costa more slender and usually shorter; inflated alar cells less sharply differentiated, not extending 
to the costa and not forming very distinct aur icles; plants green, yellow, or brown ............ D. ffuitans 

9. Plants often reddish to purple; leaves to 6 mm long, acute .................. D. exannulatus var. exa11n11/at11s 
9. Plants never reddi sh or purple; leaves smaller, usually obtuse ..................... . .. D. exannu/atus var. tundrae 

10. Costa excurrent; leaves falcate; alar cells few. not strongly inflated and often remaining on the stern 
•· .......... •..... ... .. . .... .. ... .. . .. . .. . .. .. . . . ... .. ... . . . . . . . . ......... ...... . ..... .. ... .. . ................ .. D. capil!ifo!i11s 

IO. Costa not excurrent; leaves falcate or straight; a lar ce ll s more numerous, clearly inflated and often ex-
tending to the costa; capsule with annulus ...... ........ . . .... .. . ................ ................ ... .. D. aduncus 

Key I 03. Hygroliypnum 

1. Leaves small, rarely more than l mm long, usually less. ovate to rounded or suborbicular; marg ins entire ... 2 
I. Leaves larger, or ovate-lanceolate and tapering to the apex ...... ... .......... ................................ . .. . .... 4 

2. Costa commonly single and to the middle of the leaf at least in some leaves ... H. smithii var. smithii 
2 . Costa usually short and double ...... . ...... . ......... . .. . ... ......... ... .......... .. .... . ................ ........ .. ........ 3 

3. Leaves deeply concave, ± orbicular ............ .... ............................... ............. H. smithii var. goulardii 
3 . Leaves less strongly concave, not orbicular ........ . .. . . . ..... .. . .......... .. ... . . . ... . .... .. . ............. .. H. norvegicum 

4 . Cortical cells of stern large, thin-walled, hyaline ............................. ...... ................... H. ochraceum 
4. Cortical cells small, similar to the cells within ......................... ............. .. .... ......................... 5 

5. Dioicous; plants large, sterns 3-12crn long, leaves l.4-3.4mrn long, commonly 2mm long or longer. ... . . 

· ····· ···························································· ······· ·································· · ············ ············H. bestii 
5. Autoicous; plants smaller, leaves rarely to 2 mm long .............. .. ...... ............................. . ... . . ...... 6 

6. Plants usually st iff and harsh; leaves wide-spreading and somewhat contorted when dry, broadly ovate 
to suborbicular, often nearly as broad as long, serrulate .............. .................. .. ........ ... H. di/a tat um 

6. Without this combination of characters, leaves commonly longer than broad .... . .... .. . .... ..... ......... 7 
7. Leaves entire, often falcate-secund, tl1e margins usual ly incurved near apex; costa often single and strong 

in some leaves; annulus wanting ........ ....................... ...................... .................. ........ . .... H. /uridum 
7. Leaves frequently serrulate at apex, never falcate; margins not or scarcely incurved at apex; costa commonly 

short and double, rarely one branch reaching the middle of the leaf ........ . ............... ..... . .. ......... . H. mo/le 

Key J 04. BRACHYTHECIACEAE 

I. Small plants usually in deep cushions; leaves ovate-lanceolate to lanceolate, never plicate; costa percurrent; 
margins serrate, the teeth at leaf base often double and recurved ......... . .......... . Rhynchostegiella compact a 
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1. Plants without this combination or characters ..... . . .................•.. 2 

2. Leaves deeply concave, abruptly narrowed to a filiform point 0.4-0.8 mm long ... Cirriphyllum cirrosum 
2. Leaves without a filiform point or the point shorter, or the leaves not deeply concave .. .. . ............. 3 

3. Leaves deeply plicate, linear cells extending nearly to the base, the basal cells narrow, 5-8 µ wide, rarely to 
10 µ......... ............................. . ...... ........... .. ......... .. . .. . .. ......... .. . Homalothecium 

3. Leaves not deeply plicate, or if so the basal cells otherwise ............ .................. ................................. 4 
4. Alar cells differentiated, dense, quadrate to rounded or transversely elongate, the walls thick ; leaves 

coarsely serrate in the upper third; seta smooth ..... . .. . ........ ... .. .. . .... ..... ..... .. .......... . .. .. .lsothecium 
4. Alar cells otherwise, if quadrate the wall s scarcely th ickened .................................................. .... 5 

5. Operculum rostrate; branch leaves strongly serrate, the teeth extending to the base or nearly so ... E11rhy11chium 

5. Operculum not rostrate ..... ........................................ .... ... ................. . ......... . .. . ..................... .... 6 
6. Plants branching ± regularly, the branches in one plane; leaves concave, not plicate, ovate to ovate-

oblong; seta smooth.. ......... .......... . .............................. . ................ Pse11dosc/eropodium purum 
6. Plants not branching regularly, or if so, the leaves otherwise ........... . .... ...................................... 7 

7. Branches commonly julaceous; leaves neither falcate nor plicate, usually dist inctly concave, to about 2 mm 
long; dioicous .... . . . . ....................................... ............ ......... ..... . .. . ... . .... .......... .. ..... . ... . Scleropodium 

7. Plants variable, the leaves straight or falcate, smooth or plicate; rarely julaceous, if julaceous either plicate or 
autoicous or both ........ .. ................... .. . .. . ... . .. . .................... ............. . ...................... . Brachythecium 

Key 105. Brachythecium 

I . Costa extending to the leaf apex or nearly so ... ............ ... ......... . .. . . . ..... ............. 2 

I. Costa shorter, not extending to the leaf a pex ........................ ... .. . . . ............... ....................... .. ....... 4 
2 . Seta rough above, smooth below; leaves only slightly decurrent ........... . .... ....... ..... ..... B. populeum 
2 . Seta rough throughout; leaves strongly decurrent. ...... ........ ....... . ... ...... ...... . . .. .. ........ .. .. .......... ... 3 

3 . Stem leaves 0.8-1.2 mm long, the median cells 25-40(50) x 7-8 µ. .. .. . .. .... . .. .. . ... . . . .... .. . . . B. ref{ex11m 
3. Stem leaves larger, 1.2-2 mm long, the median cells 45-80 x 7- 10 fl .•••••••.....•• . ••••. •• • B . starkei var. pacificum 

4. Stem leaves plainl y plicate wet or dry, branch leaves usually plicate .......................... . ........... ... . 5 
4. Leaves not or only sl ightly plicate . .............. ... .. . .... ....... . . . . ... .. .. ...... . . . . . . .... ... . ........... . . . . . ........ 13 

5. Leaves strongly falcate ................................. . .... . ... .... ... .. ............... ......... . .... . .. . . ..... . .......... .... .. 6 
5. Leaves not or only slightly falcate ... . .... . ... . . ........ ....... . .. .. . . .. . . .. ... .......... .. ...... .. . . .. ....... .. . ............ 8 

6. Seta rough; autoicous; plants often regularly pinnate .. ..... .. . . . . .. .. . ... . .. . . ... . ...... ... ... . .. .. B. leibergii 
6. Seta smooth; plants branching irregularly . . . . . . . . . . . . . . . . . . .. . ........... ... . .... . ............ ... .. 7 

7. Dioicous; plants medium to large, the stem leaves 1.5-2 mm long; branch leaves without spines at end of 
cos ta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ............. .. ........ ....... ..... ... B. ery throrrhizon 

7. Autoicous; plants small , the stem leaves 1- 1.8 mm long; branch leaves with one or more spines at end of 
costa . . .......... .... ............ ........................................ .... . ........... . .... . .................. . .. .............. .... 26 

8. Leaves with long slender apices, entire or nearly so; dioicous ........ .... . .... . . ........ . . .. . . B. albicans 
8. Plants otherwise ........ ........................... .. ........ .. ... . .... .................. .... ........ .. .. . ............... . . 9 

9. Dioicous; seta rough; stem leaves usua lly ± deltoid-ovate, sometimes with auricles, usually a row of ± 
;nflated cells across the base attaching the leaf to the stem..... . ........... ..... ... . . .. ..... 10 

9. Autoicous; seta rough or smooth ; stem leaves usually ovate-lanceolate ..... .. . . ...... .. . .. ................ .. .... 11 
10. Plants in wide loose mats , often stoloniferous ..... . .. . .... ........... ... . ........... B. asperrimum 
IO. Plants in thick tufts , growing in wet places ......... ... .. ..... . .. . ............ .. . . . ...... . . . ...... . ... B. frigidum 

11. Seta rough ; leaves only slightly plicate ... ............ ... ................... . ........... ... . ... . . . . .. . . .. ... B. rutabulum 
11 . Seta smooth; leaves strongly plicate ..................... .......... .. ..... . .. . . ... . ... ...... .. ........... .... . .............. . . 12 

12. Branches julaceous, in tufts; plants in wet places, arctic-alpine .... .................. .... . .. . ... B. turgidum 
12. Branches not julaceous and not in tufts ; plants often on rotten wood, widespread ......... B. salebrosum 

13. Plants small, the stem leaves 0.6-l.2mm long; leaves not concave, median cells short, 30-45 x 5-7 µ; 
dioicous, seta rough; rare .... . ....... ..... ................... . .. ......................... ..... ................... .. . B. bo/anderi 

13. Plants otherwise ...... .. . . ................ .......... . ................ ..................... ............... ........................... 14 
14. Plants small , with concave imbricate leaves and julaceous branches; leaves ± abruptly acuminate, 

often somewhat secund; alar cells quad rate; auto icous; seta smooth or nearly so ........ . B. col/i1111111 
14. Plants without this combination of characters .... . .............. . ........ .. .... . .. . . .. . ............ . ....... . ... . . . 15 

15. Dioicous; stem leaves strongly concave ....................... ......... . .. . .................. .. .............. .... . .... . .. . .... 16 
15. Autoicous, or rarely synoicous; leaves not or less strongly concave (plainly concave in B.p/umosum) .. . ... 20 
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16 . Branches usually julaceous ; seta rough, or rarely smooth .................................... Scleropodium 
16. Branches not usually julaceous; set a rough throughout ..... .... ......... .. ... ... ....... .... ............. ...... .17 

17. Alar cells plainly inflated, form ing well-defined auricles ............................................................. . . 18 
17. Alar cells not inflated, or not forming definite auricles ............... ..... ....... ....................................... 19 

18. Stem leaves triangular-ovate, slenderly long-acuminate ......... ....... ...... .. ... .......... .. .... .. B. nelsonii 
18. Stem leaves ± abruptly acute, or shortly acuminate . .... ........... ......... .... ..... .... .. ....... . B. rivulare 

19. Stem leaves 2.3- 3.6 x 1.2-2 mm, concave, scarcely plicate, often abruptly apiculate; margins recurved in the 
alar region ....... ........... .... ...................... .. ........ ... ..... .... ... ............... .................... ... . B. hylotapetum 

19. Stem leaves 1.8-3 x 0.6-1.5 mm, less strongly concave, usually± p!icate, never abruptly apiculate; margins 
not usually recurved ..... ...... . ... ....... .. .. ..... ... .. ..... ......... .............................................. B. asperrimum 
20. Leaves strongly decurrent. .. . .... . ........ . ... ...... .............. ... .. .... .............................................. 21 
20. Leaves not decurrent or only moderately so .. ..... .... .................... ..... .............. .......... .. ....... 23 

21. Stem leaves ovate-lanceolate, gradually long-acuminate; seta smooth or sl ight ly roughened ...... B. holzingeri 
21. Stem leaves cordate-triangular or broadly ovate-lanceolate from a ± cordate base, often abruptly acuminate 

··· ··· ······ ····· ···· · ·········· ·· ······· ············· · ·· ···· · ·· ······ ··· ·· ··· ······················· ···· ·· ········· .. ··· ····· .. ··· .. ···· 22 
22. Stem leaves 1.4-2.2 mm long; seta rough throughout. ........ .... ..... ...... ... ... ...... B. starkei var. starkei 
22. Stem leaves larger, to 2.7 mm long; seta often smooth below, sometimes rough throughout.. .. .. ....... . 
. .. . . . . .. . . . . .. . .. . . ... .. .. . . . . . .. . . . .. . .. . .. .. . .. . . . . . .. . . . .. . . . . . . . . .. .. . .. . .. . . . . .. . . .. . . . . .. . . . .. . .. . B. starkei var. explanatum 

23. Stem leaves 1.5-2.3 x 0.7- 1 mm, usually deeply concave. closely imbricate; set a rough above, smooth below 
. ... ......................................................................................... .. ........................... ... B. plumosum 

23. Plants otherwise ....... ....... ....... ........... ... ............ .... ................ .. ... .... .. .... .. ..... .... .... ......... ...... .. ... 24 
24. Plants large, stem leaves 2-3 x 1-1.8 mm ; seta rough throughout ........... ....... ... ......... B. rutabulum 
24. Plants smaller, stem leaves 0.7-1.8 X 0.3-0.6 mm ... .. ..................................... ..... . .. . .. ........ .... . 25 

25. Synoicous; capsule erect and straight or nearly so; cilia of endostome wanting or rudimentary; seta smooth 
or only weakly papillose ....... .......... ..................... ............. ..... . .. ... ... ..... .......... ..... ... .. .. . B. Jendleri 

25. Autoicous; capsule ± horizontal, arcuate; cilia well-developed .. ... ... .... ..... ... ........ . ......................... 26 
26. Seta rough throughout.. ............................................................ .... B. velutinum var. velutinum 
26. Seta smooth, or slightly rough at base ..... ... ............................... ............ B. velutinum var. venustum 

Key I 06. Eurhynchium 
1. Plants usually aquatic, on stones in or near streams; leaves widest at about the middle; cells at tips of branch 

leaves short ; seta smooth; autoicous ...................... . ........ .......... ... .................... ....... ... E. riparioides 
1. Plants not aquat ic; leaves widest below the middle ....... .... ........... .... . .... ............. ... .. .......... ... .......... 2 

2. Branch leaves obtuse to ± acute, cells of the leaf tips short, some less than 2: 1; seta smooth ......... 3 
2. Branch leaves always acute, the cell s of the tips 2: I or longer .............. . .. ... ... .. ... ....... ............ .... 4 

3. Stem leaves 1-1.5 mm long ; branch leaves to 1.2 mm long, often less than 1 mm ................................ . 
.. . ....... ..... . ..... ..... ... ... .... ... ..... .. .. . .. ..... . .. . .. .. ..... ... .. ... ....... ... .. ... . .. . ... ... E. pulchellum var. pulchellum 

3. Stem leaves 1.5- 2.5 mm long; branch leaves to 1.6 mm long, usually more than 1 mm .... . ....... ...... .. . ... .. . 
. . . . . . . .. . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E. pulchellum var. barnesii 
4. Stem and branch leaves not clearly different iated, ovate-lanceolate, not or only slightly decurrent; seta 

smooth or nearly so.... .... ...... ..... ............ .......................................................... .... ............ 5 
4. Stem and branch leaves usually clearly differentiated; stem leaves, and often the branch leaves strongly 

decurrent ; seta rough .............. .. .. ............................. .. .. . ....... .... ... ....................................... 6 
5. Plants complanate-foliate; stem leaves to 2.6 mm long; autoicous; seta smooth ..................... £. serrulatum 
5. Plants not complanate-foliate; stem leaves 1-1.6 mm long ; dioicous; se ta smooth or with a few papillae ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . .. .. . . . . . . . . . . .. . . . . . . .. . . . . . .. . .. . .. . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . E. brittoniae 
6. Plants branching irregularly ............................. ....... .... . .. .. . ... ... .. £. praelongum var. praelongum 
6. Plants regularly pinnate .. ..... ...... ... .................................. .................................................... 7 

7. Branch leaves 1-2 x 0.6-1.2 mm, usually more than I mm long ; main stem simple or with few divisions ... 
.. . .. . .... . .... . .................... . . . ... . .. . ................ . .................. . . . .... . . . ......... ... .... . .. .. . .. ... ...... . . £. oreganum 

7. Branch leaves 0.6-1.1 x 0.3- 0.64 mm, usually less than I mm long; main stem commonly divided, the divi-
sions often arching .... ................ . ..... ...... .... ... ....... ............... .... .......... .. . E. praelongum var. stokesii 
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Key 107. Homalot!tecium 

1. Plants of bogs and marshes ; stems usua ll y ± erect, commonly with mats of rhizoids except near apex ; alar 
cel ls of leaves not clearly differentiated; walls of basa l cells thick and pit ted: seta smooth ........ . H. nite11s 

1. Plants on trees, rocks, or soil, never in bogs; rhizo ids less conspicuous: alar cell s (except in H. megaptilum) 
always forming a clearly defined group; seta rough , at least below ........... . .. . ................... .... . ...... . ..... 2 
2. Leaves dentate at base and often at apex , the teeth sharp, usually recurved .................. H. nuttallii 

2. Leaves entire at base or with a few inconspicuous teeth ...... . .. . .... . .......... .. ........................... ... ... 3 
3. Plants large and coarse, regularl y pinnate, the branches in one plane, branches 1-3 cm long: alar and basal 

cells elongate, 25-35 x 8-1 0 f', the wall s thick and pitted ............. .. .... .. ... . .... .... ............ H. megapti!um 
3. Plants smaller, not regularly pinnate or if so, th e branches no t in one plane or less than I cm long; ala r cells 

quadrate, rounded, or irregular, usually short. walls usually not pitted, the other basal cell s often with pit ted 
walls . .. .... . .. ..... .. ... .. .. .... ... . . ...... . .. .. . .. ..... .. ... . . . .... .... ........ .. . ...... . .. . ...................... .. . ..... . ..... ... ..... 4 
4. Alar cells clear, quadrate, stem leaves with 10 or more quadrate alar cell s on the ent ire marg in, the quad

rate cells not extending higher within the marg in : capsule curved and zygomorphic, operculum conic, 
cilia well-developed; plants regularly pinnate, branches about 5 mm long: on rock , o r soi l in rocky places 
... . .... . .. ... ............. .. . .... ..... .. . .. . . . . . ... ... . . . . ........ . ......................... . ... .. .. .. ........ . .. . .. H. pinnatifidum 

4. Alar cells not clear, quadrate to rounded or irregu la r, usually less than 10 cells on the entire or serrula te 
margin , about 5-6, the d ifferentiated alar cells usuall y extend in!! higher w ithin the marg in .... ..... . .. 5 

5. Capsule erect and straight or nearly so, often enlarged at base; operculum rostrate, cilia none or rudimenta ry ; 
usually on rock .... ..... .. .. ......................... .. . . . ... .. ... ..... ... ....... .. . .. ..... .. .......... . . .. .... ... ...... H. nevadense 

5. Capsule not erect and straight when dry ... .... .. . . . .. .. . . .. . . . . ....... ...... . . ... .. ..... . . ..... .. . .. ........... . ... . . . . . . .. . .. 6 
6. Four to six rows of basal leaf cel ls si m ilar to alar cells, short, broad , about 17 x 8 µ. wall s thick and 

pitted ; branch leaves often papil lose near apex; stem leaves 1.3-2 mm long: on sandy soil o r rock ...... 
.. .... ...... . . ... .. .... . . .. .. . .. ....... .. . .. . . .. .. .. . .. .. . .. .. . .. . . . .. .. . . . .. . . .. . . . ... ... .. . . . .. . . .. . .. . . . .. . . . .. . .. . . . H. arenarium 

6 . Basal leaf cells not similar to alar cells: stem leaves often more than 2 mm long; on trees, rotten logs, 
rock, rarely on soil. .. .. ... . ... ....... ................ . .... ... .. ....... . .. . . . . ... . . . . . . .. . . ... .. ............ . ... .... . . . ........ 7 

7. Urn 2.4-2.8 mm long; operculum short-rostrate, 1- 1.5 mm long; cilia ± rudimentary; branch leaves usually 
with narrow points; common on trees, sometimes on rock.. ................ . ..H. fufl!escens 

7. Urn 1.8-2.6 mm long; operculum conic , 0.5-0.75 mm lon g; cilia 2-3, well-developed, somet imes ± append ic
ulate; branch leaves always with broad points; usually on rock or so il over rock, rarely on trees or logs .... 
........... ... ....... .... ... ................. .. . ...... .. .. . ....... .............. ... .. ... ..... . ..... ........... .... ... ... .. ..... .. H. aeneum 

Key 108. lsot!tecium 

1. Quadrate alar cells numerous, extendi ng at least I /4 the way up the leaf margins: leaves widest nea r the middle: 
branches julaceous... . ..... . ... . ......... . .... .. . . ..... . .. ......... . ..... . . ... ..... ... .. . .. . . . ... l. cristatum 

1. Quadrate alar cells less numerous; leaves widest just above the base; branches rare ly julaceous, often sto-
loniferous . .... . ...... . . . .. . .... . . .... .. .. . .... ..... .. . . .... .. . ......... . ... ........... . . . .. ... ... .. .. . .. . ... . .. . . .. . .. . .I. stoloniferum 

Key 109. Scleropodium 

I . Plants in or near streams, ± aquatic; leaf apex commonly obtuse to rou nded, sometimes with a very short 
stra ight apiculus; a lar cells inflated; costa without spines at the end; annulus want ing ... .. .... S. obtusifolium 

I. P lants otherwise ................. ..................... . .... . ... . .. . .... . .. ....... . ........... . ......... . .. .... . ...... . .. .. .. . ... . . .. 2 
2. Plants usually ± robust; leaves relatively broad, on well-developed branches 1.2-2 x 0.7-1.2 mm , often 

smaller on attenuate branches; basal leaf cells ± rectangular in 1-2 rows, rarely 3 rows across the base; 
capsule horizontal and somewhat zygomorphic . . ......... . .. . ............... . .. ............ ........................ 3 

2. Plants smaller, the leaves narrower; well-developed branch leaves 0.8-1.8 x 0.3-0.8 111111 , usually less than 
0.7 mm wide; basal leaf cells quadrate to short-rectangular in 2-6 rows: capsule erec t to somewhat 
inclined ... .. ... . .. . ............ ... .. . ... .. ... . ... .. . ...... ... .. ... ...... . ........ . .... ... . . . . ........ . ....... . ... .. ........... . ... 4 

3. Branches plainly julaceous, tumid or turgid; leaves deeply concave, commonly with apiculus recurved .. .. . . 
. . . .. .. ... .. ... .. . .. .. .. . . . .. . .. . .. . .. . . . ... .... . . . .. . . .. . . . . . . . . .. . . . . . .. . .. . .. . .. . .. . . . .. . . . .. .. .. . . . .. . . . . . . S. touretii va r. touretii 

3. Leaves and branches variable, the leaves erect-spread ing and the branches not julaceous, or the leaves im-
bricate and the branches julaceous; apiculus rarely recurved .... .................... S . touretii var. colpophy/111111 
4 . Seta rough throughout.. .. .... .. .. .................. . . ........... .. .......................... . S. cespitans var. cespitans 
4. Seta smooth or nearly so ............................ ....... ..... .. .... .. ........... . . ..... S. cespitans var. sublaeve 
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Key 110. Orthothecium 

I. Plants large; leaves deeply plicate. the margins recurved... . ................. .. .. .. ...... .. 0. chryse11111 
I. Plants small; leaves not plicate, the margins plane..................................... ... ........ . ........ ... ....... . 2 

2. Leaves ovate to ovate-lanceolate; endostome wi th cilia single, lon g or short... .. .. ... . .. . .0. diminutivum 
2. Leaves narrowly lanceolate; ci lia wanting .. ........ ... .......... ............................ . ..... ..... 0. intricatum 

Key 111. PLAGIOTHECIACEAF 

1. Leaves strongly decurrent........................... . ......................................... .. .. ... Plagiothecium 
I. Leaves never strongly decurrent, ei ther not decurrent, or only a few cells indistinctly decurrent. . .lsopterygi11111 

Key 112. Isopterygium 

1 . Leaves entire or nearly so, the cell walls without pits: autoicous: urn of capsule smooth: asexual reproductive 
bodies someti mes present, cylindric to fusiform.... . .... ./. pulchellum 

1 . Plants without this combination of characters.... .. ... . .. ...... ......... 2 
2. Asexual reproductive bodies common. branch-like ; dioicous: urn of capsule often wrinkled , not striate : 

leaves serrulate to strongly serrate at apex, serrulate to entire below ................... ....... .. . .!. elegans 
2. Asexual reproductive bodies wanting; autoicous: urn of capsule usual ly str iate. sometimes wrinkled or 

nearly smooth; leaves serrulate to strongly serrate above the middle, usually serrate or serrulate to the 
base. ................. ..... .. ..... ..... . ..... ............ .. . . ........... . .... ... .. ... .. .. ...... .. ..... .................... 3 

3. Leaves not appearing distichous or complanate, often secund at stem and branch apices: capsule often more 
than 2 mm long: plants of the Pacific Northwest ......... ............................................ ... ....... !. se/igeri 

3. Leaves usually appearing distichous and comnlnnnte: capsule never more than 2 mm long: plants of eastern 
and central North America, rare in or west of the Rocky Mountains ............. ............. . .... ./. turfaceum 

Key 113. P/agiothecium 

I. Plants robust. whitish green; leaves plainly undulate, often 4 mm long or longer. .... . .. . ..... P. 11nd11/at11m 
I . Plants otherwise .. ........... ..... ... .. ... . ....... ... .. ................... ...... .. . ............................. .. .................. 2 

2. Leaves serrate above, often scrrulate to the base: decurrent cells inflated ............. . ... . . .. .. P. striate/la 
2. Leaves entire, or serrate to serrulate only at apex....................... .. .. ..... ... ......... .. .. .. . ..... .... 3 

3. Leaf apex abruptly contracted to a long filiform point. .... .. .. . ..... ............ ..... ..... ..... .. . ...... . P. piliferum 
3. Leaf apex not abruptly contracted to a filiform point.... ...... . . . . . . . . . . . . . . . . . . . . . . . . . ..... .......... 4 

4. Decurrent part of leaf broad, rounded, often auriculate. the cells inflated, often ± spherical ; autoicous 
.... . ..... ........ . ............. ... ........... .......................................... . ......... . ................ . . P. denticulatum 

4. Decurrent part of leaf narrow, tapering, never auriculate , the cells rectangular, never inflated . ........ S 
5. Stems and branches usually julaceous; leaves symmetric, concave, the median cells often more than 10 11 

wide; dioicous .. ......... ... ......... .. .............. . ...... ....................................................... .... . P. roeseanum 
5. Stems and branches usually comolanate: leaves often asymmetric, scarcely concave, the median cells 10 11 

wide or less; autoicous . .... .... . ......... ....... ......... .. .. ................... ........................... .............. P. /aetum 

Key 114. HYPNACEAE 

1. Plants regularly pinnate; stems with numerous paraphyllia; leaves deeply plicate .. .... Ptilium crista-castrensis 
1 . Plants otherwise.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

2. Cortical cells of stem large and hyaline . .... .. ............ .... .... ......... ... ....... ... ..... ... ... .... .............. 3 
2. Cortical cells of stem small and thick-walled ........................ . .................... .......... ................. 4 

3. Leaves small, to 1.2 mm long, often shorter, wi th a few large inflated alar cells, and often a row of inflated 
cells extending nearly to the costa; operculum rostrate: autoicous ........ . .. . .. . .. . . . .... . .. Brotherella roe/Iii 

3. Leaves large ; alar cel ls inflated or not inflated ; operculum conic to conic-apiculate; dioicous .. ......... . Hypnum 
4. Alar cells inflated; leaves neither falcate nor circinate, either straigh t or slightly secund ......... .... .... . 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . .. . .... .. .......... .. .. Heterophy/lium haldanianum 
4. Alar cells not inflated, or if inflated, the leaves circinate ......................................................... S 

5. Branches± julaceous; leaves never falcate or secund; alar cells strongly differentiated, thick-walled , quadrate 
to irregular, or often transversely elongate, extend in g halfway to the costa . .. Tripterocladium /eucocladulum 

5. Branches not julaceous ; leaves secund to circinate, rarely straight; alar cells sometimes quadrate, not trans-
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versely elongate ... .. ............................... .. .............. . .... . . . ... ... ........................... ... ......... . ............. 6 
6. Capsule usually curved and zygornorph ic, the per is tome perfect ; leaves often falcatc to circ inate ; walls 

of the basal cells often pitted .. . .. . ....... .. ....... .. . .. . ....... ..... .......................................... .. .. . Hypnum 
6. Capsule erect and straight or nearly so, the peristome without c ilia, or the cilia rudimentary: leaves never 

circinate, sometimes falcate; walls of basal leaf cells not pitted ........................ Pylaisia po/yantha 

Key 115. Hypnum 

1. Cortical cells of stem hyaline, larger than the cells within .... .. ... . . . . . ...... .. . . ... . . . .. . . .. .. .. . . .. . ............... 2 

I. Cortical cells small, thick-walled , not larger than the cell s within ..... .. .. . . .. .. . . . . .. .. . .. . .... . ...... . ....... .. 8 
2. Alar cells differentiated , usually plainly inflated; dioicous ........ . .. . . . ...... . .. ... ... . . .... . ..... .. .. ...... 3 
2. Alar cells not inflated, often quadrate ....... . . .. .................... . ........... ............. ... .. . ........ . .... . . 6 

3. Leaves usually falcate-secund, rarely nearly straight, acute to broadly acuminate ........ ....... .. ....... .. 4 
3. Leaves circinate, slenderly acuminate; capsule never ribbed when dry ......... ... .. . ................. . ....... . . 5 

4. Leaves rounded to the insertion, alar cells hyaline, ± rectangular, or slight ly inflated; capsule not 
ribbed . .. . ..... .. .... . ........ .. .... . ...................... . .. . .. . . ..... ................. ........... ................. H. pratense 

4. Leaves not rounded to the insertion, alar cells plainly inflated; capsule ribbed when dry ... H. lindbergii 
5. Leaves entire or nearly so, the apices filiform; plants green to yellow-green, usual ly branching irregularly 

.. . ....... ... ....... ..... ............ ..... .......... .................. . . ...................... ............ .. ......... .. . H. callichroum 
5. Leaves serrulate at apex, the apices narrow but not filiform ; plants often brownish at least below, ± reg-

ularly pinnate ............................. . . . ... .. ..... . .. . ..... .. . . ..... ............................. . ....... ....... . ... H. dieckii 
6. Leaves rarely more than 1 mm long, usually shorter; arctic-alpine, rare ........... . ........ . ........ ....... . . . 

.. ... . ..... . .. .... ..... . .. .. .. . .. ..... . . .. ... .. . . . . . .. .. .. .. [H. hamulosum. reported from Canadian Rocky Mts.] 
6. Leaves 1.5 mm long, or often longer .. .. ......... .. ... . .. . . .. .. . ... .. . . .......... . ... .. . . . .. ............. . . .......... 7 

7. Leaves rounded to the insertion: alar cell s plainly differentiated, hyaline , rectangular, or sometimes± inflated 
........... . .... . ... .. .... . .. .......... .. ... . .. . . ............ .. . . . .. . ...... .. ... .. ........ .. ......... .. . ..... ........ .. . . ... . H. pratense 

7. Leaves not rounded to the insertion ; different iated alar cells few. quadrate .. ............... . H. subimponens 
8. Leaf margins revolute to the middle or above, rarely plane or nearly so on one side ..... . H. revolutum 
8. Leaf margins plane, or only slight ly recurved at the base ......................... ... . .... .. ................ 9 

9. Small plants with leaves to about 1 mm long, often shorter: autoicous.. . . .. ..... .. . ..... ....... . ...... . ...... 10 
9. Plants larger, the leaves more than l mm long; dioicous, or capsules un known .. . ...... .......... . 11 

10 . Plants in thin mats , sterns often stoloniferous: leaves and perichaetial bracts entire or nearly so ... 
. .. . . ..... ................ ......... ... . ...... . .. . . . . . .. ... .. ......... . .. ...... ... . . . . H. ravaudii ssp. fasti1;iat11m 

IO. Stems not stolon iferous; leaves and perichaetia l bracts serrate; quadrate alar cell s usually numerous 

··· ·················· ·· ····· ·· · · · ·· •· ······· • • • ............... ... . ............................. ................. ... H. pallescens 
11. Leaves rounded to the insertion, serrate to serrulate at least at apex: alar region usually with 1- 3 quadrate 

to rectangular cells on the margins, and 1-2 hyaline or colored, slightly inflated, decurrent cells below them 

··· · · • • • • • • • • • • • • • • • • • • • • • • • .... .. .. . .... ..... .. .. .. ..... ........... . ........... .. ......... . .... ..... ............. ... ...... .. . H. circinale 
11 . Leaves otherwise ..... ... .... ..... . . ............ ... ........... ... ........ .. ..... . ... ... . ........................................... 12 

12. Plants usually in tufts, the sterns erect : alar cell s quadrate to rectangular, 3- 5 on the margins; basal 
and a lar cells with thick pitted walls, walls of median cells often pitted ..................... H. bambergeri 

12. Plants otherwise, the alar cells more numerous, or the cell walls not pitted, or the pits few ......... 13 
13. Leaves ± auriculate at base, alar cell s irregular to ± rhomboidal; plants usually regularly pinnate .... . . 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • • • • • • • • ......... ..... . . ........ .... . ... . . . . ..... ............ ...... ... .. H. procerrimum 
13. Leaves never auriculate, alar cells quad rate, numerous. 6-25 on the margins .................... . ...... . ... .. ... 14 

14. Median leaf cells 45-75 x 5-7 I'• rarely shorter; alar cells 6-10. rarely to 15 in the marginal row ; leaves 
usual ly gradually narrowed from base to apex............ . . . H. cupressiforme 

14 . Median leaf cells 18-35 x 6-8 I' , rarely longer ; alar cells 12-25 in the marginal row; leaves abruptly 
acuminate .. .. ................................. . ...... . ... . ..... . ....... ...... .... ...... ......... . .... . . . ... . ..... . H. vaucheri 

Key 116. RHYTIDIACEAE 

I. Stems with numerous branched paraphyllia . ... . .... ... .... . . ................ ... .. ....... . ....... . .. Rhytidiopsis robusta 
I . Stems without paraphyllia . . . . .. .............................. .. .. . ......... . . . . .. .... .. .. . ................... . .. ....... ...... ..... 2 

2. Leaves rugose, the cells pap illose : cos ta s ingle and strong ........... ................. .. Rhytidium rugosum 
2. Leaves not rugose, somet imes plicate, the cells papillose or smooth; costa double , short or long, some-

times wanting .. .. ....... . ......................... . .. . .............. .... .... . ... . ..... .......... . . .... . . . ..... . Rhytidiade/phus 
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Key 117. Rhytidiade/phus 

l. Leaf cells papillose by projecting cell ends: costa double and strong, often to the m iddle of the leaf .. .. . .. . . 
...... .. .. . . . .. .. . ..... .. . .. . .. .. ... .......... ....... . ....... . . . .... . ....... ... ................... . .. . . . . . . . ... . .. ....... . .. .. R. triquetrus 

I. Leaf cells smooth: costa wanting, or short and double .. .. ... . . ..... . . .... . ........... ......... ........... .. .. ..... ... .. . .. 2 
2. Leaves plicate, falcate-secund .... . .............. ... ..... .. ... .... ....... . . .. .. . . ..... . .... . . .. ... .. . .. .... ..... . R. /oreus 
2. Leaves not plicate, plainly squa rrose . ... . . . .... .. ........ . .... .. . . .. .. .. . .. . .. . . ..... ... ...... . ......... R. squarrosus 

Key 118. Hylocom;,,m 

1 . Costa single. usua lly to the mi ddle of the leaf; cells not papillose .... .. ................. . ...... . .. ... H. pyrenaicum 
1. Costa double, usually short; cells papillose by projecting cell ends: plants usually regularly b ipinnate to tr i-

pinnate .. .. ...................... . . .. . . .. ................ ...... ......... ............... . . .................. .. ....... .. . ... . . H. sp/endens 

GLOSSARY 

acaulescent, stemless or apparently so (Pl. 80, fig. 8; Pl. 82, fi g. 15). 
acrocarpous, having the sporophyte terminal on a stem or branch (Pl. 108, fig. 1). 
acuminate, tapering gradually to a point. but with the sides somewhat concave (Pl. 148, fig. 2). 
acute, with a sharp point, the sides of the point straight or nearl y so, making an angle of less 

than 90° at the tip (Pl. 96, fig. 6; Pl. 135, fig. 2). 
aggregate, clustered. 
afar (or angular) cells, tl1e cells at the basal angles of a leaf (Pl. 18, fig. 3; Pl. 174, fi g. 11). 
annulus, the r ing of cells between the operculum and the mouth of the capsule (Pl. 80, fig. 6; 

Pl. 82, fig. 13). 
antheridium, the male reproductive organ. 

apiculate, ending in a short, abrupt po in t (leaf, Pl. 53, figs. 1-3; capsule, P l. 17, fig. 12). 
apophysis, see hypophysis. 
appendiculate, of ci lia, with short transverse bars (Pl. 94, fig. 13). 
appressed, applied rather closely to the stem (Pl. 114, fig . 17). 
archegonium, the female reproductive organ. 
arcuate, curved or bent li ke a bow (Pl. 18. fig. 13 ; Pl. 151 , fig . 20) . 

aristate, ending in a fi ne, bristle-shaped poi nt. 
articulate, jointed; in peristome teeth the joints indicated by the cross bars (Pl. 82, fig. 7). 
asexual reproductive structures, see brood bodies. bu!bils, gemmae, propagula. 
asymmetric, without symmetry, with no plane or axis of symmetry (Pl. 136, fig. 2). See also 

symmetric. 
attenuate, narrowed , tapered. 
auricle, a small lobe at the basal angle of a leaf, sometimes used to refer to the group of alar 

cells (Pl. 162, fig. 7; Pl. 181, figs . 3, 7) . 
auriculate, with auricles. 
autoicous, having the male and female sex organs on the same plant in separate clusters. 
awn, a bristle-like appendage at the tip of a leaf (Pl. 56, fig. 3). 
basal membrane, the undivided part of a single peristome, or the undivided part of the endostome 

of a double peristome (Pl. 50, fig . 14; Pl. 94, fig. 13). 
hifarious, growing in two ranks (Pl. 14, fig. 13). 
bistratose, consisting of two layers of cells (Pl. 45, fig. 27). 
bordered, having a margin of cell s distinct in color or otherwise differentiated from the rest of 
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the leaf (Pl. 13, figs. 14, 18: Pl. 44, figs. 2, 4, 5). 
bracts, modified leaves surrounding the reproductive organs. See also perigonium and peri

chaetium. 
brood body, deciduous vegetative reproductive structure. 
bu/bi!, a small bulb-like body; an asexual reproductive structure, often borne in the leaf axil 

(Pl. 98, fig. 8). 

caducous, falling off. 
caespitose, growing in tufts. 
calcareous, containing calcium carbonate. 
calcicolous, growing on a substratum containing lime. 

calyptra, the hood or cap of a moss, formed from the wall of the archegonium (Pl. 6, fig. 17; 
Pl. 8, fig. 16; Pl. 45, figs. 18, 23; Pl. 120, fig. 4). 

campanulate, bell-shaped (Pl. l 20, fig. 4). 
canaliculate, channeled (Pl. 151 , fig. 16). 

canescent, gray or hoary. 
capsule, the spore-bearing part of the dipolid generation; the urn plus the operculum and the 

neck, if present. 
carinate, keeled like a boat (Pl. 56, fig. 5). 
central strand, a specialized group of cells in the center of the stem (Pl. 48, fig. 20; Pl. 116, fig. 15). 
cern11ous, nodding or slightly drooping (Pl. 10, fig. 4). 
cilia , hair-like structures found between the segments of the inner peristome, or on a leaf (per-

istome, Pl. 94, fig. 13; leaf, Pl. 6, fig. 2; Pl. 85, fig. 3). 
circinate, bent or curved to form a complete or incomplete ring (Pl. 154, fig. 13; Pl. 188, fig. 1). 

cirrate, curled (Pl. 64, fig. 9) . 
cladocarpous, having the fruit terminal on a short lateral shoot. 
clavate, club-shaped, gradually thickening near one end (Pl. 126, figs. 16, 17). 
cleistocarpo11s, with the capsule opening irregu larly, not by an operculum or valves (Pl. 17, 

fi g. 12). 
coflenchymatous, of cells, having the walls thickened at the angles or corners (Pl. 101, fig. 23; 

Pl. 103, fig. 16). 
cof11111effa, the sterile central axis of the capsule surrounded by the spores (Pl. 67, fig. 12). 

complanate, flattened or compressed more o r less in one plane (Pl. 88, fig. 11; Pl. 133, fig. 1; 
Pl. 135, fig. 6). 

conduplicate, folded together lengthwise (Pl. 127, fig. I 3). 
conic. resembling a cone (Pl. 13. fig. 19). 
convex, having a curved or rounded surface, bulging out (operculum, Pl. 80, fig. 13). 
convolute, rolled together (Pl. 20, fig. 8; Pl. 37, fig. 13). 
cordate, heart-shaped, with the broadest part at the attach ment (Pl. 149, fig. 9; Pl. 165, fig. 2). 
cortical cells, the outer layer or layers of stem cells (outer layer large and thin-walled, Pl. 188, 

fig. 8; outer layers small and th ick-walled , Pl. 189, fig. 9). 
costa, the midrib of a leaf. 
crenate, with rounded teeth on the leaf margin. 
cremrlate , crenate, the teeth small. 
cribrose, perforated like a sieve (Pl. 67, fig. I 3). 

crisped, curled or twisted (Pl. 34, fi g. 11 ; Pl. 64, fig. 9). 

cryptopore, with the guard cells of the stoma immersed below the plane of the epidermal cells 
(Pl. I 23, fig. 8). 
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cucul!ate, of a calyptra, hood-shaped and split on one side only; of a leaf, hood-shaped, the apex 
curved in (Pl. 6, fig. 17; Pl. 9, fig. 6; Pl. 36, fig. 1). 

cuneiform, wedge-shaped. 
cuspidate, with a stiff, acute point. 

cuticle, a thin or sometimes thick layer of material covering the outer cells of a leaf or capsule. 
cygneous, with the seta curved downward like a swan's neck (Pl. 18, fig . 13; Pl. 64, fig. 8). 
deciduous, falling off, not persistent. 
decurrent, with the leaf base extending down the stem beyond the main part of the insertion, 

forming ridges or wings on each side (Pl. 159, figs. 9, 10; Pl. 183, figs. 2, 3). 
dehiscent, splitting into definite parts. 
deltoid, triangular (Pl. 164, fig. 8). 
dendroid, with an erect branching stem, resembling a small tree (Pl. 129, fig. 1; Pl. 130, fig. 7). 
dentate, with sharp teeth pointing outward. 
denticulate, finely dentate. 
dimorphic or dimorphous, occurring in two forms (Pl. 136, figs. 1-4). 
dioicous, with the male and female sex organs borne on different plants. 
disco id, like a disc or plate (Pl. I 01, fig. 9; Pl. 103, fig. 6). 
distichous, in two opposite rows on the stem (leaves, Pl. 14, fig. 13). 
dorsal, the back or abaxial side of a leaf ; the upper side of a prostrate stem or branch. 
dwarf male, a small male gametophyte borne on rhizoids, stem, or leaves of female plant (Pl. 

32, fig. 5; Pl. 169, fig. 11; Pl. 171, fig. 20). 
ecostate, without a midrib. 
ellipsoid, a solid outlined by an ellipse revolving on its long axis. 
elliptic, oval in outline, narrowed to the rounded ends and widest at or near the middle. 
emarginate, with a notch at the end. 
emergent, half-uncovered; having the capsule extending slightly above the perichaetiurn (Pl. 119, 

fig. 1 ). 
endemic, confined to a given geographic area. 
endostome, the inner circle of teeth of a double peristome, when fully developed consisting of a 

basal membrane, segments, and cilia (Pl. 94, fig. 13). 
entire, not toothed. 
eperistomate, without a peristome. 
epiphragm, the membrane wh ich closes the mouth of the capsule (Pl. 6, fig. 8; Pl. 10, fig. 4). 
equitant, with the lower part of the leaf folded and standing astride the stem and often the base 

of the next leaf above (Pl. 11, figs. 1, 2). 
excurrent, with the costa extending beyond the leaf apex (Pl. 47, fig. 11). 
exostome, the outer circle of teeth of a double peristome, usually consisting of 16 teeth. 
exothecial cells, the epidermal cells of the capsule wall (Pl. 20, fig. 17; Pl. 83, fig. 16; Pl. 119, 

fig. 7). 
exserted, having the capsule extending beyond the perichaetial bracts. 
falcate, curved like a sickle (Pl. 189, figs. 1, 2). 
falcate-secund, with each leaf falcate and all the leaves turned to the same side of the stem (Pl. 

20, fig. 5). 
fascicle, a close bundle. 
filiform, filamentous, thread-like, long and slender. 

fimbriate, fringed with cilia. 

flagellum, a slender, runner-like branch bearing small leaves. 
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flexuose or flexuous, bent backward and forward, wavy (Pl. 46, fi g. 18). 
foot, the part of the sporophyte at base of seta, buried in the gametophyte and absorbing nutri-

ents from it (Pl. 58, fig. 17). 
fugacious, soon perishing. 
fuscous, dull brown. 
fusiform, spindle-shaped, tapering at each end (Pl. 184, fig. 11). 
gametophy te, the haploid generation, consisting of stem, leaves, and rhizoids, and bearing the 

sex organs (Pl. 36, fig. 8; Pl. I 01 , fig. 9). 
gemma, an asexual reproductive structure, unicellular or multicellular, bud-like, leaf-like, or 

branch-like (Pl. 2, fig. 26; Pl. 48, fig. 12; Pl. 102, fig. 19; Pl. 125, fig. 19). 
gemmiform, bud-like. 
geniculate, abruptly bent (Pl. 2, fig. 17). 
gibbose or gibbous, humpbacked, swollen or enlarged on one side or at the base (Pl. 82, fig. 5; 

Pl. 148, fig. 13). 
glabrous, smooth, without hairs . 
glaucous, covered with a bluish or whitish bloom. 
gregarious, growing together, associated but not matted. 
guard cells, the specialized cells surrounding a stoma (Pl. 119, fig . 7). 
guide cells, large parenchyma cells in the midrib, evident in cross section (Pl. 30, fig. 12 ; Pl. 33, 

fig . 3). 
gymnostomous, without a peristome (Pl. 57, fig. 22; Pl. 129, figs. 6, 23). 
habit, the general appearance. 
habitat, the kind of environment in which the plant grows. 
hair-point, a filamentous, usually hyaline leaf tip (Pl. 50, fig. IO) . 
heterogeneous, dissimilar. 
heteroicous, with more than one form of inflorescence in the same species, with the antheridia 

and archegonia on the same branch and also on different branches of the same plant. 
heteromallous, with leaves spreading in all directions. 
hispid, rough with short stiff hairs. 
homogeneous, uniform. 
homomallous, with leaves turned in one direction but arising from all sides. 
hya/ine, clear and colorless. 
hygroscopic, capable of absorbing water and as a result changing form or direction. 
hypnaceous peristome, a perfect peristome with fine horizontal striations on the basal plates 

between the lamellae of the outer teeth. 
hypnoid, like a Hypnum. 
hypophysis, a swelling at the base of a capsule ; a differentiated region at the top of the seta and 

below the urn proper, often inflated (Pl. 9, fig. 12; PI. 85, figs . 11 , I 2). 
imbricate, closely overlapping (Pl. 93, fig. I ; Pl. 114, fig. 17 ; Pl. 136, fig . 7). 
immersed, of a capsule, more or less covered by leaves (Pl. 70, fig . 10 ; Pl. 72, fig. l); of guard 

cells of a stoma, sunken below the surface of the epidermal ce ll s (Pl. 123, fi g. 8). 
inclined, of a capsule, referring to a position between erect and horizontal (Pl. 141, fig. 5); or 

between horizontal and pendent (Pl. 91, figs. 8, 9). 
incrassate, of cells, having thick walls (Pl. 140, fig. 4; Pl. 174, fig. 4). 

inflated, swollen (Pl. 148, fi g. 12 ; Pl. 149, fig. II). 

innovation, a branch or fresh shoot from a stem. 

involute, having the margins rolled inward (Pl. 52, fig. 9). 
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isodiametric, of equal dimensions. 
julaceous, cylindric, worm-like or catkin-like (Pl. 136, fig. 7; Pl. 175, fig. 10). 
keeled, with a longitudinal ridge on the back of an organ, similar to the keel of a boat (Pl. 56, 

fig. 5). 
lacerate, torn or irregularly cleft. 
laciniate, cut into narrow lobes (Pl. 73, fig. 19). 
lamellae, plates of cells on the surface of a leaf (Pl. 6, fig. I 5; Pl. 9, figs. IO, 11); thickened plates 

on peristome teeth, derived from cell walls (Pl. I 16, fig. 6). 
lamina, the expanded part of the leaf as distinct from the costa. 
lanceolate, longer than broad, tapering to the apex from below the middle, usually widest at 

about one-third the distance above the base (Pl. Ill, fig. 12; Pl. 166, fig . 5). 

ligulate, strap-shaped, longer and narrower than lingulate (Pl. 4, fig. 7). 
linear, long and narrow with the edges parallel or nearly so (PL 114, fig. 1). 
lingulate, tongue-shaped (Pl. 55, fig. I) . 
lumen , the area bounded by the wails of an organ. 
mammilla, a single large swelling or curvature of the unthickened cell wall covering the cell and 

including an extension or bulge of the cell cavity, thus increasing the size of the lumen. 
mammillose, with mammillae (Pl. 45, iig. 27). 
mesophytic, growing under medium conditions of moisture. 
micron, 1/ 1000 of a millimeter, represented by the symbol µ. 
mitrate, mitre-shaped, or hood-shaped, entire at the base, or more often with two or more 

clefts (Pi. 82, fig . 16; Pl. l 35, fig. 13). 
monoicous, having the male and female organs on the same plant. 
mucro, a sharp terminal point. 
mucro11a1e, with a short straight point (Pl. 39, fig. 10). 
mulicous, awnless, not pointed. 
neck, the region between the seta and the spore-bearing part of the capsule, often containing 

photosynthetic cells (Pl. 18, Jig. 4; Pl. 35, figs. 22, 27). 
nodose, knotty or knobby (Pl. 75, fig. 8). 
nodulose, somewhat nodose. 
obconic, conic, with the attachment at the small end. 
oblanceolale, inversely lanceolate, broader above the middle. 
oblong, longer than broad, the sides parallel or nearly so (Pl. 47, fig. 1). 
obovate, shaped like the longitudinal section of an egg, attached by the narrow end (Pl. 110, 

figs. I, 11). 
obtuse, blunt, the sides of the apex making an angle of more than 90°. 
operculum, the lid of the capsule (Pl. 9, fig. 4; Pl. 61, fig. 20). 
orbicular, circular or nearly so (Pl. 136, hgs. 8, 9). 
oval, broadly elliptic. 
ovale, shaped like the longitudinal section of an egg with the broad end basal (Pl. 2, fig . 28; 

Pl. 106, fig . 2; Pl. 175, fig. 11). 
ovoid, a solid that is more or less oval or ovate in outline (Pl. 61, fig. 10). 

papillae, small, rounded, acute, or cone-shaped projections or thickenings on the outer wall of 
a cell (Pl. 113, fig. 14; PL 129, fig. 11; Pl. 41, figs. 20, 21). 

papil/ose, with papillae. 

paraphyl/ia, branched or unbranched filaments or leaf-like structures borne on the stem among 
the leaves (Pl. 129, Jig. 2; PL 139, fig. 23; PL 145, fig. 21). 
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paraphyses, hair-like or club-shaped structures borne among the antheridia and archegonia. 
paroicous, with the archegonia and antheridia in the same cluster but not mixed, the antheridia 

in the axils of the lower perichaetial bracts (Pl. 102, fi.g. 10). 
pellucid, translucent, partially transparent but not hyaline. 

pendent or pendulous, hanging down (Pl. 90, figs. 20, 2 1). 
percurrent, with the costa reaching the apex but not extending beyond it (Pl. 104, figs. 13, 14). 

perfect peristome, a double peristome, the exostome of 16 articulate teeth, the endostome with 

a basal membrane, segments, and cilia (Pl. 94, fig. 13). 
peric/1aetium or perichaetial bracts, the specialized leaves surrounding the archegonia and later 

the base of the seta (Pl. 155, fig. 10). 

perigonium or perigonia/ bracts, the specialized leaves surrounding the antheridia (Pl. 6, fig. 11; 

Pl. 24, fig. 9; Pl. 57, fig. 22). 
peristomate, with a peristome. 

peristome, the fringe of teeth around the mouth of a capsule (Pl. 2, fig. 9; Pl. 72, fig. 1). 

persistent, remaining until the part which bears it is wholly mature. 
phaneropore, with the guard cells or the stoma in the same plane as the epidermal cells (Pl. 119, 

fig. 7). 

piliferous, with an awn (Pl. 129, fig . 16; Pl. 183, fig. 2). 
pinnate, feather-like; with the branches in two rows on opposite sides of the stem, equal in 

length or nearly so, and in the same plane (Pl. 145, fig . 1; Pl. 171, fig. 13). 
pitted, with small openings or depressions in the otherwise thick cell wall (Pl. 31, figs. 4, 5; 

Pl. 94, fig. 17). 

plane, flat. 
pleurocarpous, having the archegonia and later the seta and capsule on short side branches and 

not at the apices of stems or branches (Pl. 171, fig. 13; Pl. 195, tig. 6). 
p/icate, folded, forming pl eats or furrows (Pl. 171, figs. 15, l 6; Pl. 78, tig. 14; Pl. 155, figs. 12, 

l 3). 
polyoicous, with male and i'e male sex organs sometimes on the same plant, sometimes on separate 

plants. 

pores, perforations or thin spots in cell walls (Pl. 3 I, figs. 4, 5; Pl. 94, fig. 17). 

porose, with pores. 

propagulum, a structure capable of reproducing a plant asex ually. 
protonema, branched filaments or plate-like growths on which the conspicuous part of the moss 

plant is produced. 
pseudomonicous, with very small male plants growing on the female plant (Pl. 32, figs. 4, 5; 

Pl. 171, fig. 20). 
pseudoparaphyllia, structures similar to paraphyllia but limited to places on the stem where 

branches originate (Pl. 151, Jig. 7; Pl. 187, fig. 14). 

pseudopodium, a branch of the gametophyte, often leafless, bearing gemmae or a capsule (Pl. 
111, fig. 15). 

pulvi11ate, c ushion-shaped. 

pyriform, pear-shaped (Pl. 97, fig. I). 

quadrate, of cubical cells, appearing square or nearly so in surface view (Pl. 137, fig. 9; Pl. 191, 
fig. 14). 

radially symmetric, having radial symmetry; capable of divis ion by two or more planes forming 
naives which are mirror images of each other (Pl. 58, tig. 17). 

recurved, curved backward or downward (Pl. 47, figs. 13, 14, 23). 
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reflexed, abruptly bent or turned backward or downward (peristome teeth , Pl. 119, fig. 1). 
revoluble, capable of being rolled back, as an annulus. 
revolute, rolled back from the margin or the apex (Pl. 23, fig. 5; Pl. 38, fig. 20). 
rhizoids, filaments, usually branched, serving for absorption and anchorage (Pl. 32, fig. 6; Pl. 

171, fig. 20). 
rhomboidal, of cells, quadrilateral in surface view, with the lateral angles obtuse; diamond-

shaped (Pl. 44, figs. 28, 29). 
rostrate, narrowed to form a long tip or point (Pl. 31, fig. 8; Pl. 143, figs. 4, 8). 
rugose, wrinkled (Pl. 193, fig. 14; Pl. 195, fig. 2). 
rugulose, somewhat rugose. 
rupestral, growing on rock. 
secund, turned to one side. 
segments, the main divisions of the endostome (Pl. 93, fig. 21; Pl. 94, fig. 13). 
serrate, with teeth pointing forward. 
serrulate, minutely serrate. 
sessile, without a stalk. 
seta, the stalk or the part of the sporophyte which bears the capsule. 
setaceous, bristle-like (Pl. 21, fig. 8; Pl. 27, figs. 15, 16). 
sheathing, more or less surrounding an enclosing the seta or the stem (Pl. 113, fig. 13). 
sinuolate, minutely sinuose. 
sinuose or sinuate, of cell walls, with a wavy margin or outline (Pl. 65, fig. 7; Pl. 74, fig. 5). 
spatulate or spat hulate, with a narrow base, gradually becoming wider to the broad rounded apex 

(Pl. 48, fig . 8). 
spinose, having spines (peristome teeth, Pl. 15, fig. 8; leaf, Pl. 5, fig. 8). 
spinu!ose, with small spines. 
sporangium, the inner sac of the capsule containing the spores. 
sporophyte, the diploid generation, consisting of capsule, seta, and foot; the part of the plant 

which produces the spores. 
squarrose, having the leaves bent at right angles to the stem (Pl. 112, figs. 16, 17; Pl. 115, fig. 16). 
stereid bands, groups of stereid cells. 
stereid cells, small thick-walled cells evident in the cross section of the costa in some species 

(Pl. 30, fig. 7). 
stoloniferous, bearing slender prostrate stems or branches with small leaves. 
stoma (pl. stomata), a pore in the epidermis surrounded by one or two guard cells (Pl. 81, fig. 10; 

Pl. 119, fig. 7). 
striae, parallel lines forming grooves or ridges, either longitudinal or transverse (capsule, Pl. 

14, figs. 6, 7; Pl. 65, fig. 12; peristome teeth, Pl. 119, fig. 14). 
striate, with striae. 
striolate, minutely striate. 
struma, a swelling on one side at the base of the capsule (Pl. 22; figs. 22, 23). 
strumose, with a struma. 
strumu!ose, with a small struma (Pl. 30, fig. 11). 
sub-, under, below, somewhat, an approach to. 
subu!a , a fine sharp point. 

subu!ate, with a subula; awl-shaped, tapering from base to apex (Pl. 17, figs. 1, 14). 

symmetric, with radial or bilateral symmetry, capable of division by one or more planes forming 
similar halves which are mirror images of each other. 



synoicous, with the archegonia and antheridia mingled in one cluster. 
systylius or systylous, having the operculumn attached to the columella (Pl. 44, fig. 30). 
terete, cylindric, often tapering, circular in transverse section. 
tomentose, covered with hairs or rhizoids. 
trabeculate, of peristome teeth, with prominent cross bars. 
triquetrous, with three corners or angles (Pl. 128, fig. 9). 
truncate, ending abruptly, as if cut off at the end. 
tuft , a cluster or clump. 
tumid or turgid, inflated or swollen. 
turbinate, shaped like a top or an inverted cone (Pl. 67, fig. 12). 
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undulate, wavy, the margins or surface alternately concave and convex (Pl. 31 , fig. 14 ; Pl. 133, 
figs. 1, 2; Pl. 186, fig. 2). 

unistratose, of one layer of cells. 
urceolate, of an urn, swolen below and contracted at the mouth (Pl. 101, fig. 22). 
urn, the spore-bearing part of the capsule. 
ventral, the upper or adaxial side of a leaf; the lower or under side of a prostrate stem or branch. 
ventricose, swollen on one side (Pl. 4, fig. 1 ; Pl. 57, fig. 22; Pl. 63, fig. 16). 
whorled, arranged in a circle around an axis. 
zygomorphic, bilaterally symmetric, divisible by one plane only, the halves mirror images of each 

other (Pl. 4, figs. I, 3; Pl. 97, fig. I 8). 
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Plagiopus 7, 42 
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