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Using the key

Keys are handy tools for identifying things. They’ve been used by botanists for more
than three centuries, and by now they come in a variety of formats, each with its own
advantages. This one is said to be dichotomous because it offers you a series of choices
between two yes-no, either-or traits in the form of numbered couplets. Each couplet
has two leads éoth those leads are labelled with the same number, but the number of
the second lead in this key is followed by a colon).

You work your way tﬂrough the key by choosing the lead in each couplet that
better describes the specimen you're trying to identify. With each choice you make,
you steadily reject more and more of the genera that your specimen m?ht belong to
until you finally get down to just the one genus that if must elonito. It you get lost,
you can retrace your original path through the key by using the backtracking numbers
in parentheses at the beginning of each couplet. If you're not sure of the meaning of
a term in the key, you can look it up in either the glossary that starts on page 1331 or
our illustrated glossary Mosses and Other Bryophytes (second edition, 2006).

You can call up illustrations of the sEecies in a genus by commanding your computer
to search for the generic name elsewhere in this .pdf file. If a genus has more than one
species in New Zealand, the plate is preceded by a page with a key to those species
plus black-and-white diagrammatic outlines of their leaves. A species in the genus
that's illustrated with a full-page colour plate is labelled with a red dot.

For example, if you've decided after working through the key that your specimen
is most likely to be a species of Encalypta, searching §or that name will call up on-
screen a key to the two species of Encalypta that are found in New Zealand, plus
black-and-white outlines of their leaves (see below).

Key to New Zealand species of Encalypta

1 Some or all vegetative leaves distinctly long-awned............. @ Encalypta rhaptocarpa
1: Vegetative leaves not long-awned.........c.ccccoeveeinieininiccninnnnn, @ Encalypta vulgaris
Encalypta Encalypta
rhaptocarpa vulgaris

The pages following the key will have descriptions and illustrations of Encalypta
rhaptocarpa and Encalypta vulgaris (see next page for the plate of E. vulgaris).

continued next page



Encalypta vulgaris Hedw.

form: tufted, erect, simple or branched, densely foliate, yellowish
habitat: soil or calcareous rock

leaf: size: 2.5-3.0 x 1.0-1.2 mm

shape: oblong to subobovate, concave above

tip: rounded to obtuse or retuse

base: lower cells rectangular, hyaline, the transverse walls thickened
costa: failing below the apex to shortly excurrent

border: several rows of narrow cells in lower third of the margin
margin: entire but papillose, plane

cells: 12-18 um, isodiametric, firm-walled, densely papillose

capsule: 3-4 mm; narrowly cylindric, erect, + striate; seta 10 mm, smooth;
calyptra large, resembling an old-fashioned candle-snuffer and entirely
covering the capsule; peristome none

notes: readily recognized by its large, campanulate calyptrae

Encalyptaceae

fertile shoot (2) (dry), calyptra, leaf outline, and leaf apex showing costa terminus

1 mm, 1 mm, 0.5 mm, 0.5 mm, 50 um

costa near apex, margin midleaf, and leaf papillae
50 um, 10 um, 10 um

continued next page



Getting a good look at your specimen

Because the key depends primarily on leaf traits, you'll have to pull one or more
leaves off your specimen for viewing under a microscope. How to do that s illustrated
below. Mosses typically have two or three kinds of leaves that differ in size and/or
shape. One kind Calleci, vegetative leaves) clothes much of the stem, and is usually b
far the most abundant. A more specialized kind (called perichaetial leaves) surrounds
the female sex organs, and in some mosses still another specialized kind (called peri-
gonial leaves) surrounds the male sex organs. As well, branched mosses often have
markedly different leaves on their main stems and branches, and a few mosses even
have two or more kinds of leaf on their main stems, usually in separate rows. If the
stem leaves come in two sizes, choose only the larger size. And, if your specimen has
more than one kind of leaf, choose only ordinary stem leaves, with one exception—
for the peat mosses (Sphagnum), you’ll need both the stem leaves and branch leaves.

Removing a single moss leaf using fine-tipped
forceps. Rotating the forceps while pulling the
leaf down and away from the stem ensures that
the leaf is removed in its entirety right down to
its attachment (called the insertion) on the stem.

Because we all have a sharp memory for images, the more often you flip through
the illustrations on the pages following the key, the better your chances will be of
recognizing any new specimens that you’ve collected and want to identify. You might
not remember the name that goes with the illustration, but by trolling through the
pages you should be able to find it again quickly.
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KEY TO THE GENERA OF NEW ZEALAND MOSSES
(family names end in -aceae; keys to the genera in families follow the main key)

1 Plants leafless, growing on bark or living leaves; capsules arising from a dense,
persistent, orange-red protonemal mat ... Ephemeropsis
12 PLants OthEIWISE c....cuvucueuciiecicieiiecitieecieeecieec ettt ettt e eee 2

2 Leaves slotted on the forward edge, clasping the stem and often dovetailing with
the 1eaf @DOVE ......ccuiciiciicicicce et Fissidens
2: Plants otherwise

3 (2:) Lamellae on the adaxial COSta......ccooviueriiieerceeeeeeeeeeeeeee e 4
3: Plants OthEIWISE .....c.cuivivevieiiieieeeceetee ettt ettt s et seae e 5

4 (3:) Plants < 5 mm tall; leaf not sheathing, ending in a hyaline hair-point; guide

cells plus one stereid band in costa XS.........ccoeevviviriiiiniicieiiiicneine, Pterygoneurum
4: Plants > 10 mm tall; leaf sheathing, not ending in a hyaline hair-point; guide cells
plus two stereid bands in costa XS ........cccovevrviiieinininieiiice Polytrichaceae
5 (3:) Walls of cells below midleaf distinctly wavy (sinuose) ................. Grimmiaceae
5: Plants otherwise ..........ocoviiiiiii e 6
6 (5:) Plants frondose-dendroid and ventral leaves present and propagula absent.....

................................................................................................................. Hypopterygiaceae
6: PLants OtheIWISE .....c.cucuicuiciiiiceicec et e 7

7 (6:) Upper leaf cells oval and arranged diagonally and plants pleurocarpous and
capsules IMMETrSed........covuriiniiiiiiiii e Cryphaeaceae
7: Plants Otherwise .........cccoiiiiiiiiiiciii e 8

8 (7:) Leaf with large empty cells (hyalocysts) on one or both surfaces
8: Leaf lacking hyaloCysts ..........ccciuuniicincininincecscecccrcrereccee e

9 (8) Hyalocysts on the adaxial leaf surface ...........ccccoocoveuveuveureencecccencnncnn.

9: Hyalocysts on both leaf SUrfaces..........ccocveuviecuricunieiniciniinieiniceeenieseeneieeennees
10 (9:) Small green cells (chlorocysts) in a central layer surrounded by hyalocysts;
leaf costate; peristome dicranoid ............ccooeiviiiviinii, Leucobryum
10: Chlorocysts alternating with hyalocysts; leaf ecostate; peristome none.................
.............................................................................................................................. Sphagnum
11 (8:) Capsule opening by four valves; plants mostly on alpine rock......... Andreaea
11: Plants OtherWise .....c..ccuiiiriiinieiiciescecieee et 12
12 (11:) Midleaf cell shape linear or vermicular.............cccoccuvieunieunieinienncrencreiennenes 13
12: Midleaf cell shape not linear or VEIrmiCular ...........cocvcururcurcunceneeneereeeececsenncnnenne 83
13 (12) Costa none or short and double ..............cooeveveueieeeceeeeeeeeeeeeeee e 14
13: Costa reaching to at least midleaf.........cc.ccoeueuneirineirincirivcinicnicicceceeeeaes 43
14 (13) Alar cells abSeNt OF WEAK........cccouieveriereeeriereeeeteeereeteeeereeeereereeseseesesseseseseesensesenns 15
14: AlQr CElIS OtNEIWISE.......vuveeaiieicecicecieieiseieteie ettt 26
15 (14) Shoots distichous (two-ranked)

15: ShoOts NOt AISHICNOUS.......vuveiieiieiiciiciece et
16 (15) Leaf PLANE ....couveriiiiiiciiicicicicietiecie ettt 17
16: Leaf conduplicate .........ccceveiiiiiieiiiiiiic s 18

continued next page
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17 (18) Leaf symmetric, plane, ovate, straight, entire ................c........ Isopterygiopsis
17: Leaf asymmetric, inflexed on one side below, oblong, + falcate, serrulate toward
EHE APEX uriiririeeiicieeree ettt Pseudotaxiphyllum
18 (16:) Leaf falcate, rounded or obtuse........cccceevvevviveevvevieieieneennene, Orthorrhynchium
18: Leaf straight or nearly so, not rounded or ObtUSE.........c.ccovcuimiurierierirececccnenne 19
19 (18:) Shoots complanate; leaf tip a reflexed mucro........ccccocuvcuvcuncnnee. Catagonium
19: Shoots not complanate; leaf tip acute, + recurved..........ccceceucueecs Cryptogonium
20 (19:) Shoots frondose; filamentous propagula on stem apex................ Trachyloma
20: Shoots not frondose; propagula absent or otherwise .............cccveverivercurcurcncnnee 21
21 (20:) Shoots complanate; dorsal leaves present; apex rounded... Dichelodontium
21: Shoots not complanate; dorsal leaves absent; apex not rounded ..............c......... 22
22 (21:) Leaves papery, translucent, rugose, and glossy.........c.cccccevuence Ptychomnion
22: LeaVeS OtNEIWISE . ..eeeeerceieeiciciiecieeteeet ettt 23

23 (22:) Leaf hair-pointed; peristome endostome only and rudimentary. Lepyrodon
4

23: Leaf not hair-pointed; peristome absent or double...........cc.ccocveuveueiriererrcrrennennee 2
24 (23:) Stem and branch leaves different; decurrent...........cccccovevevevevennnne. Ctenidium
24: Stem and branch leaves similar, not decurrent...........ocoeeeeveeeeveieeeeeieeeeeeeeeenne 25

25 (24:) Plant on soil; leaves asymmetric, + falcate, plane, entire; midleaf cells > 75

pm long, firm-walled ..o Austrohondaella
25: Plant on bark or rock; leaves symmetric, straight, recurved, serrulate above;

midleaf cells < 60 ym long, thick-walled and porose ..........ccceceuueunee. Orthothecium
26 (14:) Leaf apex rounded Or ODLUSE .........c.cuccuiciriciieciiiciiciicicecieee e nnaes 27
26: Leaf apex not rounded 01 ObtUSe.........cccuvvviiiieiiiiciec s 30
27 (26) Shoots frondose and complanate; leaves papery, translucent, and glossy ......
........................................................... Neckera
27: Shoots and 1eaves OthEIWISE..........ccciveieeiieeeeeecec ettt eaens 28

28 (27:) Shoots long-pendent, julaceous when dry; stem creeping; leaves rugose, not
decurrent; alar cells quadrate and thick-walled ...........coccovveevererencnnce Weymouthia
28: PLants OthEIWISE ....cuvueueeiieciieciiicieieretereteeetseaet et nae e senaes 29

29 (28:) Leaf + orbicular, not sheathing; midleaf cell walls thick and porose...............
........................................................................................................................... Acrocladium
29: Leaf ovate, sheathing; midleaf cell walls firm ........ccocoeveuveccrrecnnee Calliergonella

30 (26:) Long-pendent; capsule immersed to emergent, endostome rudimentary .....
................................................................................................................................ Alleniella
31 (30:) Leaves papery, translucent, and glossy; tip strongly reflexed ... Cladomnion

31: Leaves OtheIWISE .....ovcueevieieticeeeicteeeecteeeteet ettt es e st s et ens e s enseresessenens 32

32 (31:) Shoots distichous (two-ranked); leaves oblong to linear; dorsal and ventral
leaves present; filamentous propagules in leaf axils; capsule long-necked, stronglly

8-ribbed When dry..........cccviiiiiiiiiiccc e Hampeella
32: PIANtS OthEIWISE c..veveeceeeeeeceeeeeeeeee ettt ettt s s st ens s senesseseneenens 33
33 (32:) Alar cells quadrate and thick-walled.........ccoeereneirecinicinicnieeeneeeeneaes 34
33: Alar cells inflated and thin-walled .............ccooeieieveiieeeeeeeeeeeeeeeee e 37

continued next page
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34 (33) Stem and branch leaves similar; margin + recurved below ............... Hypnum
34: Stem and branch leaves different; margin plane..........c.ccoccocveevevereneniocererenennee 35

35 (34:) Shoots frondose; stem projections none; basal leaf cells thick-walled and
porose; plant known from only Raoul Island Symphysodontella
35: PIANtS OthEIWISE c..veveeeeeieeeeeeeeee ettt ettt s st ess s reneesessensanens 36

36 (35:) Shoots + complanate; leaves secund; alar cells not auriculate..Isopterygium
36: Shoots not complanate; leaves radial; alar cells + auriculate....Campyliadelphus

37 (33:) P1ants fTONAOSE .....ccueeuieeiiiiiiiiseieeeeeeeeteeetet ettt ettt esessesaesaesnean Wijkia
37: Plants NOt fTONAOSE .......coveeivieriereeiecteceeeee ettt et et eeteeeteereeveeeeerseeseeesseeseeereenseenns 38
38 (37:) Midleaf cells prorulose; capsule inclined to pendent............ Ectropothecium
38: PLants OthEIWISE ......vceeeveveieieeeeeeeeeeeeteee ettt es e s e es e st eseseassenenn 39
39 (38:) Stem and branch leaves different..........c.cceceeeveevevieeceveereennns Drepanocladus
39: Stem and branch 1eaves SIMIIAT .........cccovvviiveiieieeceeececeeeee e 40

40 (39:) Stem projections none; leaf tip + apiculate; margin incurved; operculum

conic; capsule mouth strangulate when dry ........cccccvevcncncncninierciennee Scorpidium
40: P1ants OthEIWISE c....cueucueecieeciieeieieieiercteretseaesseae sttt sensesenaesesacs 41
41 (40:) Midleaf cell surface + rugulose when dry; alar cells auriculate; capsule
curved when dry; endostome of Segments Only ..........cocovcveereereeeeeeeererrenrennes Entodon
41: PLants OthEIWISE c....cueucueecieeeiiieieieieieieteeet ettt s nsesenaesenacs 42
42 (41:) Midleaf cell walls not porose; capsule inclined to horizontal; exothecial cells
strongly trigonous. ..o Rhaphidorrhynchium
42: Midleaf cell walls porose; capsule erect or nearly so; exothecial cells otherwise..
..................................................................................................................... Sematophyllum
43 (13:) Costa long and double............cccvucuriciricinieinieiiieeeiieceee e 44
43: COStA OtNETWISE ...cneeeireieeiiciciceie ettt 47
44 (43) Plants dendroid...........ccocueeuieieeeueieeeeeeeeeeeee ettt nean 45
44: Plants not dendroid ..o 46
45 (44) Plants single-tiered; leaves plane or conduplicate .................... Camptochaete
45: Plants two- or more tiered; leaves plicate ..........ccocooeievniiicininicnnen, Hylocomium
46 (44:) Leaves papery, translucent, and glossy, > 2.5 mm long; stem and branch
leaves different; ventral and dorsal leaves absent.............cccccceueeee. Rhytidiadelphus
46: Leaves not papery, < 2.5 mm long; stem and branch leaves similar; ventral and
dorsal leaves PreSent ... Plagiothecium
47 (43:) Costa single and reaching to about midleaf ..........ccocveureererreeeeeereenerverrennennee 48
47: COStA OtNETWISE ....nvreireieeieicieicieie ettt ettt 64
48 (47) Alar cells inflated and thin-walled.............ccccooeiioieeceeeeeeeeccee e 49
48: Alar Cells OthEIWISE. .....c.ucueureieeeeeieieireirereisei ettt see s sennes 51
49 (48) Nematogons in upper leaf..........cccoucuricunicinicinieiieceiceceeennes Warnstorfia
49: Nematogons abSent ...........ccceuvviiieiniicieiic s 50
50 (49:) Leaves falcate, often secund, the apex acuminate; stem and branch leaves
QIFEETENE .o Drepanocladus
50: Leaves straight, radial, the apex rounded; stem and branch leaves similar ..........
......................................................................................................................... Straminergon

continued next page
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51 (48:) Alar cells quadrate and thick-walled.........ccoeenureniurrcinecrnienicneiecieeenneees 52
51: Alar ells OtherWiSe. .....c.vueuiureeieeieieireireireireireie ettt sienee s nenennes 59
52 (51) Leaf hair-pointed

52: Leaf OthEIWISE «..evueieiiieieiciiciicicie ettt 3
53 (52:) Leaf tip abruptly apiculate..........c.ccccoeuvuvuruvucurcunnnnnns Pesudoscleropodium
53: Leaf tip OtREIWISE...c..c.cuiviieiieceicicicrerereteieieieeie ettt 54
54 (53:) Leaves aSYMIMELTIC. ....cccovueuiueuiuicirieirieciriieiieeiiaeiseseesesesse s s ssesessesenaes 55
54: Leaves symmetric Or NATLY SO........cooueereiiiieieiiiiciecc s 56
55 (54) Ventral and dorsal leaves present; stem projections none; operculum conic;
capsule ridged When dry ... Plagiothecium
55: Ventral and dorsal leaves absent; stems tomentose; operculum rostrate; capsule
not notably ridged When dry ... Rhynchostegium

56 (54:) Leaf margins entire; alar cells auriculate; capsule mouth strangulate when

AIY o Campyliadelphus
56: P1ants OthEIWISE .....c..cueueuiuririerierereireineireiseieieeiesee e ssessessesseiesiessensessensesennes 57
57 (56:) Shoots julaceous when dry .............. Brachythecium and Brachytheciastrum
57: Shoots not julaceous When dry ... 58
58 (57:) Stems pseudoparaphylliate; costa ending with an abaxial spicule; midleaf
cell surface smooth; capsule inclined to horizontal, curved.................. Eurhynchium
58: Stems tomentose; costa not spiculose; midleaf cell surface striolate or rugulose;
capsule * erect, Straight.......cccceeiniririereeecccceeeee e Palamocladium
59 (51:) Shoots complanate; leaves asymmetric, bordered; midleaf cells thin-walled;
dorsal 1eaves PIeSENL ..........cccueviiierieiiiiiiie e Epipterygium
59: Shoots not complanate; leaves symmetric, not bordered; midleaf cells firm-
walled; dorsal 18aves @DSENLt........c..ccvevievieieeieceeeeeeee ettt ettt eeae s 60

60 (59:) Plants long-pendent; midleaf cell surface unipapillose; capsule emergent....

.......................................................................................................................... Meteoriopsis
60: Plants not long-pendent; midleaf cell surface smooth; capsule exserted ........... 61
61 (60:) Alar cells quadrate and thin-walled, in a distinct block that’s higher toward
the margin; stem tomentose; peristome single, exostome only ................. Ischyrodon
61: Alar cells absent or weak; stem projections none or pseudoparaphyllia;
peristome double...........ccciiiiiiiii s 62
62 (61:) Leaves sheathing and decurrent; costa often ending in an abaxial spicule....
.................................................................................................................... Platyhypnidium
62: Leaves not sheathing or decurrent; costa not spiculose ..........ceceeeeeeeeerrerrerrennenn. 63
63 (62:) Leaf margin serrulate; capsule erect, straight, long-necked, red-mouthed;
OPErCUIUM TOSTALE.....oveiecviiicectt e Eriodon
63: Leaf margin entire; capsule inclined to horizontal, curved, short-necked, not red-
mouthed; OPercultim CONIC..........ccviiercircircicrcere e Leptodictyum
64 (47:) Costa single, subpercurrent t0 PEICUITENLt ..........cococucucmiuriuriereeremeeecnenenns 65
64: COStA OLHEIWISE ... ettt e 78
65 (64) Plants dendroid.........cceveiiiiiiiiiiiieeeeeceieeeeeetetese st ettt sr et saesaeenean 66

65: Plants NOt dendroid .........coueecvieiieiieieeeccecee ettt et et 67

continued next page
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66 (65) Plants on bark; shoots complanate; papillose filamentous brood bodies on

upper stem among the leaves; alar cells distinct; capsule erect.............. Braithwaitea
66: Plants on soil, rotting wood, or acidic rock; shoots not complanate; alar cells weak
or absent; capsule inclined to pendent................. Hypnodendron and Mniodendron
67 (65:) Leaves five-ranked (pentastichous) ..........cecveuvevcurecurecunicnneeennee Conostomum
67: Leaves Not fiVe-Tanked .........cocveieeiiiieinieieieesieeeete et ese e sse e es s seesens 68
68 (67:) Leaf apex rounded............coceuiueicinicinieiniieincieicisereeseeseeeees Ochiobryum
68: Leaf apex NOt T0UNAEd ..ot 69
69 (68:) Leaf bordered

69: Leaf NOt DOTdered.........cocuveieieieieieciecreceeeteeteeeeeet ettt es s ess v s sreeneeneen

70 (69) Stems tomentose; alar cells absent or weak; hyalocysts on midleaf adaxial
surface; costa xs guide cells plus one stereid band; capsule straight; peristome teeth
JANCEOIALE.......vveiiieiiieiceeeeec et nene Campylopus
70: Stems not tomentose; alar cells well-developed; hyalocysts absent; costa xs guide
cells plus two stereid bands; capsule curved; peristome teeth forked, striate below .

.......................................................................................................................... Dicranoloma
71 (69:) Leaves SUDULALE............c.coveveueeeeeeeeeeeeeeeeeeee ettt Blindia
71: Leaves NOt SUDULALE ........ccoeveveieieieciectectecteeteeece ettt et er s s v s saeeneeneen 72
72 (71:) Alar cells Well-defined ........cc.oouivviviveiieieieieeeeeeeeeeee ettt 73
72: Alar cells abSent OF WEAK .....c.ocvieuiiiiecieecteeee ettt et e 74
73 (72) Leaves falcate, often secund; midleaf cell surface smooth; alar cells inflated

and thin-walled; capsule inclined to pendent; operculum conic................... Sanionia
73: Leaves straight, not secund; midleaf cell surface striolate; alar cells quadrate and
thick-walled; capsule erect; operculum rostrate..........cccceeeereurerrenncn. Palamocladium

74 (72:) Plants whitish; leaves strongly keeled; czpsule strangulate when dry;

peristome single, exostome only, the teeth forked and papillose Saelania
74: PIants Oth@IWISE .......ovovivieieveeeeeieeeeeeete ettt s et seseseasesenennneas 75
75 (74:) Midleaf cells thin-walled.........cocvvieeeivieeiieeeeeeeeeeeeeeeeee et Pohlia
75: Midleaf cells firm-wWalled ............ccueeiieuiiiiiereecre ettt e 76
76 (75:) Plants about 20 mm tall; leaves < 2 mm long; peristome single, endostome
SEZMENES ONLY ..ocviviiiiiciiiiicc e Schizymenium
76: Plants < 10 mm tall; leaves > 3 mm long; peristome double............ccccccevuvirininne 77
77 (76:) Stems tomentose; midleaf cells > 80 um long; capsule cylindric, short-
necked, erect, straight; operculum rostrate ..........cocoeeeeeeveereeeeeerennenn. Orthodontium
77: Stems not tomentose; midleaf cells < 80 um long; capsule pyriform, long-necked,
inclined to pendent, curved; operulum conic.........cccccvuviirivinicciiinicnnnnn Leptobryum
78 (64:) Costa single, forked above Calliergon
78: COSta NOL FOTKEA ...ttt ettt eae et eaeeaeeeneas 79
79 (78:) Plant aquatic; leaf bistratose, < 2 mm long; alar cells absent or weak; midleaf
CElLS PLOTULOSE......vveeitiieitceee et Hypnobartlettia
79: Plants on soil, bark, or rock; leaf unistratose, > 3 mm long; alar cells distinct;
midleaf cells SMOOth OF NEATLY SO .....vuevmiceeireireiciieiieeee e 80

continued next page
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80 (79:) Stems < 10 mm tall; leaves < 4 mm long, cells firm-walled; capsule inclined,

curved, 1ed-MOUhEd. ........c.ooiieeiiceieeeeece et aene Kiaeria
80: Stems > 20 mm tall, leaves >4 mm long, cells incrassate; capsule none or erect,

straight, Not 1ed-MOUREd........c.occuiciiciicicccccr et 81
81 (80:) Stem with sclerodermis, no projections; alar cells auriculate .. Holodontium
81: Stem with central strand, tomentose; alar cells not in auricles ..........ccceueunn.... 82
82 (81:) Leaves keeled, sheathing; margin plane .........c.cccccoeeveurerereenennee Holomitrium
82: Leaves not keeled, not sheathing; margin incurved ........cc.cccecveecuvecnnce. Dicranum

83 (12:) Transverse walls of leaf angle cells thickened
83: Transverse walls of leaf angle cells not thickened..........ccococverereureevevcrvcrrcnennee

84 (83) Leaf with bistratose patches, costa excurrent, margin laxly denticulate above;
base sheathing; midleaf cell surface smooth; capsule not ridged when dry; calyptra

BlaDIOUS ..o Cyrtopus
84: Leaf unistratose throughout, costa subpercurrent; margin entire; base sheathing;
midleaf cell surface papillose; capsule ridged when dry; calyptra hairy ........... Ulota
85 (83:) Midleaf cell lumina circular OF OVal.........ccoooveveiiiiivieiieeeiceeeeeceeeeeereeesee e 86
85: Midleaf cell lumina OtherWise..........covvvieveeivieiiieeeeieeeeeeeeeeeeee s 106
86 (85) DOrsal 16aves PreSENL ........cciueueuercrrecrricereieerieesieseseasesesseeeseeesesesesensessssesseaes 87
86: DOTSal 1aVEeS ADSENL ....c.ecveeveevieeicicreeereteeetete ettt ettt b eae 88

87 (86) Leaf hair-pointed; margin serrate above; plants not frondose; leaves two-

ranked (distichous): > 1 mm long; ventral leaves absent; plants not frondose............
.............................................................................................................................. Racopilum
87: Leaf rounded; margin entire; plants frondose; leaves radially arranged, <1 mm
long; ventral leaves present; plants frondose..........cccccovuiiiiiniiiiiiicnininne, Leptodon

88 (86:) Shoots frondose; branch primordia on stem covered by foliose embryonic

LRAVES......eiiiiiicic s Pendulothecium
88: Shoots not frondose; embryonic leaves absent............cccceueievviieuniieineieicirinennines 89
89 (88:) Plants long-pendent; leaves papery, translucent, and glossy ...........c.c.cccu.eee.
...................................................................................................................... Lembophyllum
89: Plants not long-pendent; leaves not papery..........cccccoeeiviniiiiniciniccines 90
90 (89:) Leaf + orbicular; midleaf cells thin-walled ..........cccevvevveeveeennns

90: Leaf not orbicular; midleaf cells firm- or thick-walled

91 (90:) Calyptra ciliate-fringed..........ccccoeureureuriurirrcrririerieeeeeseiseeseeecee e 92
91: Calyptra not ciliate-fringed ..o 93
92 (91) Leaf margin bordered; endostome of segments only...........c.ccccuecenee. Crosbya
92: Leaf margin not bordered; endostome none or rudimentary......... Macromitrium
93 (91:) Shoots julaceous When dry ... 94
93: Shoots not julaceous When dry ... eieseeneenesensennes 95
94 (93) Midleaf cell surface papillose, walls thick; leaf margin plane; costa reaching
to about midleaf; ........c.ooeiviiiiiiiii e Haplohymenium
94: Midleaf cell surface smooth, walls firm; leaf margin recurved; costa failing just
DELOW the @PEX.....cuuieiiiiiiiecircicicece et Pseudoleskea
95 (93:) Midleaf cell surface SMOOth ........c.c.cueuiieiivieiieeeeeeeeeeeeeee e 96
95: Midleaf cell surface bulging or papillose ..........ccccccovviiiiiiiiiciice, 100
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96 (95) Leaf margin bordered (intramarginal), incurved .........ccocceueuence. Tridontium
96: Leaf margin not bordered, plane or recurved...........ccccocoeueviiiiiiiiniiiniiciinn 97
97 (96:) Leaf oblong to lingulate; peristome none ...........ccceceueceueceeeecrriennnes Hyophila
97: Leaf ovate to lanceolate; peristome single (exostome only) or double................ 98
98 (97:) Leaf bistratose in patches; stem not tomentose; propagules absent; leaf
MArgin Plane. ... Ptychomitrium
98: Leaf unistratose throughout; stem tomentose; propagules present; leaf margin
recurved or UNAUlate ... 99

99 (98:) Leaf margin entire; leaf keeled; operculum rostrate; endostome of segments

only; propagules short filaments .........c.ccocvcvevcvecviecericircrcncnennes Codonoblepharon
99: Leaf margin coarsely toothed near the apex; leaf plane; operculum conic;

endostome of segments plus cilia; propagules long filaments................... Leptotheca
100 (95:) Leaf margin bOTdered .........c.cecueecurecrreecrneueeneueenerneeereseaneeesseeessesensesessesenaes 101
100: Leaf margin not bordered ..o 102

101 (100) Border intramarginal; gemmae on adaxial costa surface; leaf strongly
keeled, straight; margin undulate; costa excurrent as a cusp; alar cells absent or
weak; exostome teeth filifOrm ..o Calyptopogon
101: Border marginal; propagules absent; leaf plane, + falcate; margin plane; costa
failing below the apex; alar cells distinct; exostome teeth forked, striate below.........
....................................................................................................................... Sclerodontium

102 (100:) Propagula on stem apex; alar cells distinct, pigmented; mature capsule

curved; endostome of segments plus cilia...........ccocoeviiiiiincicnnnen. Aulacomnium
102: Propagula absent; alar cells absent or weak; mature capsule straight;
endostome segments only or rudimentary or none............cccccovereeviicinicceniene. 103
103 (102:) Leaf apex hair-pointed; peristome of endostome only ........... Hymenodon
103: Leaf apex not hair-pointed; peristome double or of exostome only................ 104
104 (103:) Shoots acrocarpous; midleaf cell surface smooth; filamentous propagula
on adaxial costa surface; mature capsule mouth flaring........................ Orthotrichum
104: Shoots pleurocarpous; midleaf cell surface bulging or pluripapillose; propagula
absent; mature capsule mouth not flaring.........cccceveeverenenereneereerenenererenerenes 105
105 (104:) Midleaf cell surface mammillose; mature capsule mouth narrowed;
calyptra hairy; exostome teeth rudimentary...........ccccocoevcncncereninincnn. Macrocoma
105: Midleaf cell surface pluripapillose; mature capsule mouth not narrowed;
calyptra glabrous; exostome teeth lanceolate .............cccccccoence. Zygodon and Leratia
106 (85:) Midleaf cells hexagonal or ThOMDIC........cccveeeuneecuieemnieerneienerenereeerreenneeens 107
106: Midleaf cells quadrate to rectangular ..., 205
107 (106) Costa none or short and double ...........ceoeeveieeeieieeeeeeeeeeeeeeeeeeeeeeeeeees 108
107: COSta OtNEIWISE ... s 125

108 (107) Shoots and capsules arising from a persistent protonemal mat
108: Plants Otherwise ...

109 (108) Capsule exserted, inclined to horizontal, flattened vertically, stegocarpous,
OVAL ettt e ettt et e et e e ae et e et e ereeeaeeeaeeeteeeteeeteeeaeenaeereenrean Buxbaumia
109: Capsule emergent, erect, not flattened, cleistocarpous, globose.. Micromitrium
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110 (108:) Capsule cleistocarpous, discoid (flattened vertically), red at maturity;
shoots julaceous When dry...........ccccevviricncnciccsecceenne Pleurophascum
110: PIANtS OtNEIWISE «.v.vveviveecvieeeecreeteeeeereee ettt et ere s enserensensenennes 111

111 (110:) Leaves papery, translucent, and glossy
111: Leaves NOt PAPETY .......coevevieieiieieei e

112 (111) Plants growing on bark; shoots complanate; stem and branch leaves
different; leaves asymmetric, oblong, rounded, decurrent on the trailing edge .........
............................................................................................................................ Neckeropsis
112: Plants growing on soil, rotting wood, or rock; shoots not complanate; stem and
branch leaves simi%ar; leaves symmetric, orbicular to ovate or lanceolate, acuminate

or hair-pointed, NOt dECUITENL........c.cueeiuiiriiriiiieeiereeree e eaees 113
113 (112:) Shoots < 5 mm tall; leaves < 1 mm long, plane, acuminate; midleaf cells

HhIN-WAlled ... Gigaspermum
113: Shoots > 10 mm tall; leaves >4 mm long, undulate, hair-pointed; midleaf cell

walls thick and POrOSE ... Pulchrinodus
114 (111:) Leaf margin bordered..........cccecurecrnecrneerneeeneuneeeneeenesceneeenseeesesensesenaes 115
114: Leaf margin not bordered ..o 116

115 (114) Plants growing on bark; leaf plane or incurved, apex acute; cell walls thick
and porose, surface smooth; capsule immersed to emergent, curved, not grooved
when dry, the mouth oblique; peristome exostome only; teeth forked, striate below;
spores > 50 Um in diam. ......coceevviriniiiiiii s Dicnemon
115: Plants growing on rock or in water; leaf recurved, apex hair-pointed; cell walls
thin, surface rugulose; capsule exserted, straight, grooved when dry, the mouth

flaring when dry; peristome none; spores < 40 ym in diam. .................. Rhacocarpus
116 (114:) Leaves conduplicate; capsule turbinate, wide-mouthed when empty;

CalyPLra NAIrY .....c..cocviiiicc e Orthorrhynchium
116: Plants Otherwise .........ccceiiviciriciniciicicicc e caes 117

117 (116:) Ventral leaves present; shoots two-ranked (distichous) ....Erpodium
117: Ventral leaves absent; shoots not distichOUS .......c.coevvvveeeveeciiiieeceeeeee 118
118 (117:) Peristome teeth four; thalloid Frotonemal flaps present ...... Tetrodontium
118: Peristome teeth none or more than four; protonemal aps absent.................. 119
119 (118:) Leaf tips distinctly hyaline; capsules immersed, globose; operculum conic;
PETISEOINE TIOME ...t Hedwigia
119: Leaf tips not hyaline; capsules exserted, oval or elliptic to cylindric; operculum
rostrate; peristome double............coiiiiiiii 120
120 (119:) Midleaf cells thin-walled ............ccoooeieieecueieeeeeeee e 121
120: Midleaf cells firm- or thick-walled ...........ccoovveiereierereiereeceeeceeeeeeee e 122

121 (120) Plants growing on soil or rotting wood; stem and branch leaves different;
leaves asymmetric, margin plane; alar cells absent or weak; dorsal leaves present;
shoots complanate, pseudoparaphylliate; endostome of segments plus cilia.............
............................................................................................................................. Vesicularia
121: Plants growing on bark or rock; stem and branch leaves similar; leaves
symmetric, margin recurved; alar cells distinct; dorsal leaves absent; shoots not

complanate, tomentose; endostome of segments only ...........cccceeeuriviicnnnen. Sauloma
122 (120) Leaf margin entire; midleaf cells > 60 ym long Campyliadelphus
122: Leaf margin toothed; midleaf cells <40 Um 1oNg.....c.coreureeurecurierniennererncrennes 123
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123 (122:) Filamentous propagula in leaf axils; midleaf cell walls porose; capsule

erect, ribbed When dry ... Glyphothecium
123: Propagula absent; midleaf cell walls not porose; capsule inclined to pendent,
NOt ribbed When drIy ... s 124
124 (123:) Leaf widest above midleaf; midleaf cells thick-walled; mature capsule
CUIVEA vttt ettt ettt ete et es e se b e et e eteeseereessessessensesesseeseeseessensensensensesanes Fallaciella
124: Leaf not widest above midleaf; midleaf cells firm-walled; mature capsule
SEEAIGIE et Pendulothecium
125 (107:) Costa long and double...........c.cccvueuriciricinicininiiricicecennes Cyclodictyon
125: Costa not long and double............cccoiiiiiiiini 126
126 (125:) Costa single, forked abOVe .........ccccuvcuecunecinieeniireinieinecnecneeneieneienaes 127
126: Costa NOt fOrked aDOVE .......cvevveviiiiririerececeetet ettt erea e ere s b 129
127 (126) Plants < 10 mm tall, acrocarpous; leaves < 1 mm long, strongly decurrent
on trailing edge; exostome teeth filifOrm..........ccocucvieniriricncncncicserceeeen. Mittenia
127: Plants > 10 mm tall, pleurocarpous; leaves > 2 mm long, not decurrent;
eX0StOME teeth 1anCEOLALE .........ccvevieeieiceiceeeeeeceetc ettt ns 128

128 (127:) Shoots not distichous; leaf margin bordered, apex apiculate to acuminate;

endostome of segments ONly ...........ccccuviviiiiiiiiiii Calyptrochaeta
128: Shoots two-ranked (distichous); leaf margin not bordered, apex not apiculate or
acuminate; endostome rudimentary ...........cccccoovviiiiiniiiinciiinns Achrophyllum

129 (126:) Costa single, reaching to about midleaf
129: COStA OthOIWISE ...ttt

130 (129) Plants 1ong-pendent ............c..cocueiuiuieriririneeneeneeneineeeeeseeseeeeseeseeeeseeseesens 131
130: Plants not long-pendent............ccccoviiiiiiiiiiis 132
131 (130) Leaves plane; midleaf cell surface unipapillose; capsule emergent..............
.......................................................................................................................... Meteoriopsis
131: Leaves plicate; midleaf cell surface pluri- to multipapillose; capsule exserted...
................................................................................................................................ Papillaria
132 (130:) SHOOtS fTONAOSE ......voveeeeereeeeeetceeeeee ettt es et 133
132: ShOOtS NOt fTONAOSE ...ttt ee s s s esenenn 134
133 (130) Leaf margin plane, the apex rounded to mucronate; sclerodermis in stem
CTOSS-SECHION .. ettieeeiieeetie et e eetteeetteeete e et e e teeeeteeetee e saeeenseeeseeesseeaensaeans Pendulothecium
133: Leaf margin incurved, the apex acute to acuminate; central strand in stem
CTOSS-SECHIOM ... s Thamnobryum
134 (132:) Brood bodies clustered at StEM apeX ........ccreueeevreeureeereecerieemneeenneuenserennes 135
134: Brood bodies absent or not at stem apeX..........cccccevviiiiiiiiiiiine 136

135 (134) Plants growing on soil, rotting wood, or rock; shoots pseudoparaphylliate,
complanate; leaves not five-ranked; midleaf cells thin-walled; dorsal and ventral
leaves present; capsule not ribbed when dry..........cocoeeveeienencnencnenenencnn. Beeveria
135: Plants growing on bark; shoots tomentose, not complanate; leaves five-ranked
(pentastichous); midleaf cells firm-walled; dorsal and ventral leaves absent; capsule

strongly 8-ribbed when dry .........cccocciniiiiininnccccrcccecene Tetraphidopsis
136 (134:) Stems < 3 mm tall; capsule cleistocarpous, emergent, globose ....................
......................................... ....Physcomitrella
136: Plants OthEIWISE .........cuveiciicicicicict e 137
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137 (136:) Leaves papery, translucent, and glossy; ventral leaves present...................
................................................................................................................... Distichophyllum
137: Leaves not papery; ventral leaves absent..........ccccccoueruiiviiiniiniinicninincccne, 138

138 (137:) Shoots julaceous when dry; leaf margin recurved
138: PIants OtheIWISE .......c.cocviieeieiicieeeeeetceee ettt n e aeananas

139 (138:) Alar cells quadrate and thin-walled; capsule mouth flaring when dry;

peristome single, eXOStome ONlY ... Fabronia
139: P1ants OtheIWISEe .......c.coviuieieiieeeeeee ettt 140
140 (139:) Mature capsule mouth strongly oblique

140: Capsule Mouth NOt ODLGUE .......vueviiieriieieeeeierieiereieeieeeeseee s sseaeeees
141 (140:) Plants growing on tree fern trunks or basic rock; dorsal leaves present;
shoots two-ranked (distichous); midleaf cell length < 10 ym.......c.c.cc....... Calomnion
141: Plants growing on soil, bark, or acidic rock; dorsal leaves absent; shoots not
distichous; midleaf cell length > 15 UM ..c.oveurrcrriernicinieiecrerecceee e 142
142 (141:) Leaf widest above midleaf; midleaf cells thin-walled; plants acrocarpous;
capsule Fyriform, long-necked .........ccoceviiiiiiiiiiiii Entosthodon
142: Leaf widest below midleaf; midleaf cells firm- or thick-walled; plants
pleurocarpous; capsule not pyriform, short-necked.........coccoeuveerevvercrcrerncnnenenns 143
143 (142:) Plants < 10 mm tall; branch leaves < 1 mm long; alar cells marginal..........
........................................................................................................................... Scorpiurium
143: Plants > 10 mm tall; branch leaves > 1 mm long; alar cells not marginal....... 144
144 (143:) Leaf Margin Nntire .........c.ccveeureeiniieiniiriiinieieieniessescsenesessesessessssesseans 145
144: Leaf margin serrulate or denticulate or coarsely toothed ..........cccccccvcuncncuncnncs 146

145 (144) Stem and branch leaves different; stems pseudoparaphylliate; alar cells
auriculate, quadrate and thick-walled; mature capsule strangulate when dry;

OPErCUlUM TOSLTALE......vveceveiicici e Campyliadelphus
145: Stem and branch leaves similar; stem projections absent; alar cells absent or
weak; mature capsule not strangulate; operculum conic..........cc........... Leptodictyum

146 (144:) Stem and branch leaves different; leaves symmetric, plicate, decurrent;
midleaf cells thick-walled, striolate; capsule erect, straight; endostome of segments
ONUY ettt s Palamocladium
146: Stem and branch leaves similar; leaves asymmetric, plane, not decurrent;
midleaf cells firm-walled, smooth; capsule inclined to pendent, curved; endostome

of segments plus Cilia ........ccccovviiiiiiiiiiiiiii Rhynchostegium
147 (129:) Costa subpercurrent, percurrent, Or €XCUITeNt.........ccouvviurvriievevsinicnennns 148
147: COStA OtNOIWISE ...ttt ettt ere e tesseneeean 191

148 (147) Midleaf cell surface mammillose, unipapillose, or prorulose
148: Midleaf cell surface otherwise..........ccoccuvieuriciniciniciniciceiceiceenes

149 (148) Plants growing on dung or bone; leaf widest above midleaf; capsule long-
necked; OPerculum CONIC ........ceieviiueieiniccie s Tayloria
149: Plants Otherwise ..o 150

150 (149:) Leaves three-ranked (tristichous), strongly keeled, decurrent; capsule
erect; peristome single, exostome only Triquetrella
150: Plants OthOIWISE .......voveveeieereeeeeeeemeeeeeeeeee ettt s et eseses s s senesesenenn 151
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151 (150:) Dorsal leaves present; leaves two-ranked (distichous); capsule strumose,
curved when dry; calyptra hairy ... Racopilum
151: Plants OtheIWISe ........iuiuiuieieieieieieieieeceeeee st nenaes 152

152 (151:) Leaf margin entire; apex widely mucronate; basal cells thick and porose;
basal lobes of calyptra abruptly flared; endostome of segments only .. Schlotheimia
152: Plants OthOIWISE .......vovevieereeveeeeeeeeeeeeceeeeeeeee ettt esenessesesesenssesesenn 153

153 (152:) Plants growing on soil, rotting wood, or acidic rock; shoots dendroid,
complanate; brood bodies none; stem and branch leaves different; leaves > 1.5 mm
long; midleaf cells > 25 pm 10N .....cccccooiiriiiiiiiiiiiiic, Hypnodendron
153: Plants growing on coastal rock; shoots not dendroid; not complanate; brood
bodies (surculi) in leaf axils; stem and branch leaves similar; leaves < 0.6 mm long;

midleaf cells < 10 M IONG .....ccoiiiiiiiiiiiicce Lindbergia
154 (148:) Midleaf cell surface pluri- or multipapillose.........c.coceuvuruorurcincuncincuncnnes 155
154: Midleaf cell surface Otherwise.........coccuvieiiiviiinicinicinicieccceeee s 162
155 (154) Plants long-pendent, pleurocarpous; leaf plicate; peristome double;

endostome of segments ONly .........ccccevevviiiieiiiiciiiicccc Papillaria
155: Plants not long-pendent, apocarpous; leaf not plicate; peristome none or single
(exostome only); endostome none or ruUdiMeNtary............ccocveeeeereereereeurcureeneuneenennes 156
156 (155:) Calyptra completely covering the capsule; capsule ribbed when dry ........
................................................................................................................................ Encalypta
156: Calyptra only partly covering the capsule; capsule not ribbed when dry .....157
157 (156:) Leaf base abruptly hyaline in a V-shape ..........ccccccocvevuveuvcuncnincunee Tortella
157: Leaf base Otherwise. ........ccuviciiciiciniciniciciccieee e scaees 158
158 (157:) Leaf base abruptly hyaline in the shape of a lower-case letter m .......... 159
158: Leaf base OtherWiSe.....c.ccccuieuieiiiricieieiricineeetreeeireeeeete et seaessesessesenaes 160

159 (158) Leaves keeled, reacting red in 2% KOH Syntrichia
159: Leaves plane, reacting yellow in 2% KOH.........ccccccooviiviniinnicnninnen, Tortula
160 (158:) Leaf apex rounded; leaf base not sheathing; midleaf cells thick-walled;
exostome teeth lanceolate; spores > 50 ym in diam. .....c.c.cceceeccureeenenen. Orthotrichum
160: Leaf apex not rounded; leaf base sheathing; midleaf cells thin- or firm-walled;
exostome teeth filiform or absent; spores <40 pym in diam. .....cc.ccceeevvereercrreccrnence 161

161 (160:) Leaves reacting yellow in 2% KOH; leaf margin not bordered, entire; costa
cross-section guide cells plus two stereid bands; endostome rudimentary ... Barbula
161: Leaves reacting red in 2%KOH; leaf margin bordered, toothed; costa cross-

section guide cells plus one stereid band; endostome none..................... Hennediella
162 (154:) Midleaf cell surface SMOOth .........ccoevviiiiiiiciieiieiceeeeeeeeeeeeee e 163
162: Midleaf cell surface OtherWise..........ccoceveveueieieeciieeeeeeee e 232
163 (162) Leaf Margin €Ntire ........cccieecueeeurecrneernenerneueereseeessesessesessesessesessesessesenses 164
163: Leaf margin toothed ..o 181
164 (163) Midleaf cells thin-walled...........cocooieiiiiiiiiiiieececeeeceeeeeeee e 165
164: Midleaf cells firm- or thick-walled ............ccccooeuiieeieeieeeeeee e 170

165 (164) Leaf widest above midleaf
165: Leaf widest below midleaf.........c.ccievierierierieieieierecreereereere e ere v
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166 (165) Plants growing on soil; hyalodermis in stem xs; leaf decurrent; capsule
pyriform, cernuous to pendent, curved, sulcate when dry; peristome double, the
exostome teeth fused at their tips into a lace-like diSC .....ccecvvvveerercrernernennnn. Funaria
166: Plants growing on dung or bone; central strand in stem xs; leaf not decurrent;
capsule fusiform, erect, straight, not sulcate when dry; peristome single .... Tayloria

167 (165:) Leaf oblong or ligulate, apex rounded...........c.cccocuvueuvicuniunnee Plagiobryum
167: Leaf ovate to lanceolate, the apex not rounded...........ccoeuveeerecenicunicnneenncrennes 168

168 (167:) Shoots < 3 mm tall; alar cells quadrate, thin-walled; capsule globose,

cleistocarpous, erect; calyptra covering the entire capsule................... Goniomitrium

168: Shoots > 3 mm tall; alar cells absent or weak; caﬁsule not globose, stegocarpous,
169

inclined to pendent; calyptra covering only part of the capsule...........cccccceunncc.
169 (168:) Shoots comose, not julaceous when dry ........ccccoecveeveereenennee Ptychostomum
169: Shoots not comose, julaceous When dry ... Bryum
170 (169:) Leaf base abruptly hyaline in the shape of a lower-case letter m .......... 171
170: Leaf base Otherwise. ........occuviiuiciiciniciniciicieece s seaeseaens 172
171 (170) Leaves keeled, reacting red in 2% KOH............cccocvuiuvicuvicuninnnes Syntrichia
171: Leaves plane, reacting yellow in 2% KOH..........ccccccovevniiivnnnnniininnns Tortula
172 (170:) Leaf bistratose above, the apex rounded ........cc.ccveeuniueunueee. Orthotrichum
172: Leaf unistratose throughout, the apex not rounded..........coccevevercrcrrernencnnce 173
173 (172:) Protonemal flaps present; peristome teeth four; calyptra covering the
ENHITe CAPSUIE ...ttt Tetrodontium
173: Protonemal flaps absent; peristome teeth none or more than four; calyptra
covering only part of the capsule ..o 174
174 (173:) Plants < 3 mm tall; capsule globose, cleistocarpous...........ccccccuuune. Acaulon
174: Plants > 3 mm; capsule not globose, stegocarpous...........ccccevivieuririnicncniene. 175
175 (174:) Capsule immersed to emergent, mouth oblique; peristome exostome only,
teeth forked, striate below; spores > 50 pm in diam. ......c.ccocveeurecuneerneuenncs Dicnemon
175: P1ants OtherWiSe .....c.cueueurecieereieiieeireieieieneenienie e ees s sse s sse s sssasanees 176
176 (175:) Stem and branch leaves different...........cccceeveeeveverecveeenennn. Amblystegium
176: Stem and branch leaves SIMIlar ..........ccccvcureerneenieneieneinecrecneeeeeieneienaes 177

177 (176:) Capsule 8-ribbed when dry; basal lobes of calyptra abruptly flared...........

.......................................................................................................................... Schlotheimia
177: PIANtS OthEIWISE ...ttt ettt ene e eresaenesnen 178
178 (177:) Plants growing on bark; shoots < 10 mm tall; leaf keeled.............. Daltonia
178: Plants growing on soil or rock; shoots > 10 mm tall; leaf plane...........ccccou...... 179
179 (178:) Alar cells quadrate and thick-walled; stem not tomentose....... Archidium
179: Alar cells absent or weak; stem tOMENTOSE. ........ceeevveereeereeireeereeireeereeere e eee e 180
180 (179:) Propagula in leaf axils or underground............cccccovveucuucnnce Gemmabryum

180: Propagula usually absent..........ccccceuviriiiiiiiiiiniiiccic Ptychostomum

181 (106:) Thalloid protonemal flaps present; calyptra covering the entire capsule;
XOStOME tEEHh FOULT ....vevvieieiiceiceeeeecee e Tetrodontium
181: Protonemal flaps absent; calyptra covering only part of the capsule; exostome
teeth NONe Or MOTE than fOUT.......cooiiiiiceececeeceeeee et 182
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182 (181:) Leaf base abruptly hyaline in the shape of a lower-case letter m; exostome
teeth fIlIEOTII ... Syntrichia
182: Plants OtheIWISE ......c.cuiuiuieieieieieiieeeeee et naes 183

183 (182:) Dorsal leaves present; calyptra hairy Racopilum
183: PIants OtheIWISE .......c.oueeieeieieeieeeee ettt st s et n e teananas 184
184 (183:) Shoots <3 mm tall........cocueueuieeieereeieeeeeeeeeeeeeeee e Bryobeckettia
184: ShoOt > 4 TNIN A1l .. nenaes 185
185 (184:) Capsule CleiStOCArPOUS .......c.vucvriuciriieiiiieiiciccie e seaees 186
185: Capsule SteGOCATPOUS. ......cvvviueveiircteieiecit st 187
186 (185) Leaf widest above midleaf, apex sharply apiculate, not clasping, midleaf
cells < 30 ym long; capsule elliptic ..o Chenia
186: Leaf widest below midleat, apex acuminate, clasping, midleaf cells > 50 um
long; capsule globose...........ccoiiviiiiiiiiiiiic Pseudephemerum
187 (185:) Leaf orbicular or nearly so Plagiomnium
187: Leaf NOt OTDICUIAT ......ccueeieeieeieieieeceeee ettt ettt esa e s resresaeeseens 188
188 (187:) Plants dendroid........c.ccooveueueeeveeceiieeeieeeeeeeeteee ettt 189
188: Plants Not dendroid .........ccccuecieierieinieieieieieieeeeteee ettt ese e e s 191
189 (188) Leaf apex obtuse; base decurrent; alar cells inflated and thin-walled,
auriculate; endostome of segments Only ...........cccoeeueveiciiiiiiiiiiniicen, Climacium
189: Leaf apex acute to acuminate; base not decurrent; alar cells absent or weak;
endostome of segments plus Cilia.........cocovrueriiriieiiiniic 190
190 (189:) Stem projections absent; stem and branch leaves different; leaf margin
plane; midleaf cells > 25 ym long; capsule ribbed when dry ............. Hypnodendron
190: Stems tomentose and pseudoparaphylliate; stem and branch leaves similar; leaf
margin incurved; midleaf cells < 20 ym long; capsule not ribbed...... Thamnobryum

191 (188:) Plants growing on dung or bone Tayloria
191: Plants not growing on dung or bone............ccoevvvicieinicnnincece s 192
192 (191:) Marginal teeth paired and made up of more than one cell... Goniobryum
192: Marginal teeth absent or otherwise.........ccevevevervcinenineeninerieeneeeeeees 193
193 (192:) Plants pleurocarpous

193: Plants aCrOCAIPOUS ......ccueviirreeieiiscieie ettt
194 (191) Shoots complanate; capsule mouth reddish..........cccccccccucceuc.. Rhizogonium
194: Shoots not complanate; capsule mouth not reddish..........coccoveverccrcrncrnininnce 195

195 (194:) Stem and branch leaves different; leaf base decurrent; midleaf cells firm-
walled, > 20 um long; alar cells inflated and thin-walled, auriculate; capsule curved
when dry, long-necked, the mouth strangulate..........ccocoveveuverrererncnneen. Cratoneuron
195: Stem and branch leaves similar; leaf base not decurrent; midleaf cells thick-
walled, < 12 ym long; alar cells absent or weak; capsule not curved when dry, short-
necked, the mouth not strangulate..........c.cccveueencuriirercnicnicneeneenneiennes Echinodium

196 (193:) Alar cells distinct; midleaf cells porose; peristome exostome only, the teeth
forked and Striate DEIOW .......cc.cvcvivveiiiiiiiriereeeeeceee ettt ere e e s s sse s s ereeneen 197
196: Alar cells absent or weak; midleaf cells not porose; peristome none or double or
endOStOME ONLY ... 198
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197 (196) Reduced branchlets (surculi) on upper stem; leaf keeled, sheathing, the

margin incurved; mature capsule not curved..........ccocceooveniiiinicnniecne Dicranum
197: Propagula absent; leaf not keeled, not sheathing, the margin plane; mature
CAPSUle CUTVEd.....cuoviiiiiic s Dicranoloma
198 (196:) Propagula in leaf axils and/or on rhizoids........c.ccoceveeureecenicunienneiennciennes 199
198: Propagula absent............ccoceuriviiiiiiiiiiiiiiii s 200
199 (198) Gemmoid propagules in leaf axils or on rhizoids; leaves mostly widest
below midleaf; capsule short-necked..........cccocvcuncininininininicicicnn. Gemmabryum
199: Filamentous roFagules in leaf axils and tubers on rhizoids; leaves mostly
widest above midleat; capsule long-necked ..o, Rosulabryum
200 (198:) Leaves widest below midleaf .............cccoooeveurreeereeeeeeeceeeeeeeee e 201
200: Leaves widest above midleaf ...........cccoceieirieieinieineieiiceeeeeeeere e 203
201 (200) Leaf strongly keeled; midleaf cell surface pluripapillose; capsule erect;
PETISEOIMNE NOME ...ttt Ardeuma
201: Leaf not keeled; midleaf cell surface smooth; capsule inclined to pendent;
peristome double or endostome Only ..........cccoeeveiiieininiiiei 202
202 (200:) Costa excurrent; midleaf cells > 80 ym long; mature capsule straight, not
wide-mouthed; peristome double............c.ccccvvvnirininiiinicnicniccienaes Ptychostomum
202: Costa failing below the apex; midleaf cells < 50 pm long; mature capsule
curved, wide-mouthed; peristome of endostome segments only.......Schizymenium

203 (200:) Capsule immersed, straight, short-necked Physcomitrium
203: Capsule exserted, curved, long-necked............ccccoooiviiinninnnnnnnae 204
204 (203:) Stems tomentose; capsule cernuous to pendent, the mouth oblique;

exostome teeth fused at their tips into a lace-like diSC ........cecvverercrrcrrcrnennenn. Funaria
204: Stems not tomentose; capsule erect, the mouth not oblique; exostome teeth not
fused at their HPS. ... Entosthodon
205 (106:) Midleaf cell surface striolate or rugulose..... ....206
205: Midleaf cell Surface OtherWisSe.........ocvvieeeiveiieeieeceieeeeeeeeeee e s 207

206 (179) Leaf tip hyaline; costa none; alar cells quadrate and thin-walled; capsule
immersed, erect, not furrowed when dry; peristome none...........ccccceeeeee. Hedwigia
206: Leaf tip not hyaline; costa single, subpercurrent to excurrent; alar cells absent
or weak; capsule exserted, inclined to horizontal, furrowed when dry; peristome

AOUDIE ... Plagiopus
207 (205:) Midleaf cell surface SMOOth ..........ccooveueuieieiciiieeeeeeeeceeeee e 208
207: Midleaf cell surface not SMOOth .........c.cccvviiiiiiiiiiceeee s 232
208 (207) Primary stem fleshy and underground.............ccoocveuveureueveevcrcrcnnennees Aloina
208: Primary stem none or not fleshy and underground ...........ccccoeuovueicuncunncanne 209
209 (208:) Capsule flattened vertically; endostome of segments only...... Buxbaumia
209: P1ants OtherWiSe .......ccuvviieirieieieicieeeee ettt 210
210 (209:) Leaf base cancellinate; filamentous propagula on costa apex; leaf margin
bordered (intramarginal); calyptra covering the entire capsule............... Calymperes
210: Plants OtheIWISE ......c.euivimieieieieieieicectseeeeses st senans 211

211 (210:) Leaf papery, translucent, and glossy; alar cells marginal, inflated and thin-
Walled...ooeii e Breutelia
211: Plants Otherwise ........ccciueiiiviciiciiciiciiceee e eaes 212



212 (211:) Midleaf cells thin-walled ............ccooveveueuieiereeeeeeeeeeeeeteeee e 213
212: Midleaf cells firm- or thick-walled ...........cccooveiereieeeeicreeceeeceeeeeee e 215
213 (212) Shoots arising from persistent protonemal mat; capsule immersed.............
............................................................................................................................ Ephemerum
213: Plants OtheIWISE ........cvevieieeveeeeieeeeeeeeeeee ettt s oot eseseseesesesens s esenenn 214
214 (212:) Leaves five-ranked épentastichous); leaf apex acuminate or hair-pointed;
capsule stegocarpous, €XSETted. ........ccvweueuerreuernererrereecrrineerecareeenneeenneaennes Conostomum
214: Leaves radially arranged; leaf apex acute; capsule cleistocarpous, emergent.....
.......................................................................................................................... Eccremidium
215 (145:) Midleaf cells firm-walled ............ccoooveueieieieieeeeeeeeeeeeeeeee e 216
215: Midleaf cells thick-Walled..........ccooeveveveuieieeereeieereeeeeeeereeeee et senens 228
216 (215) Leaf margin bordered ...........ccccccuveuvicinicinivininiieicricincennes Pyrrhobryum
216: Leaf margin not bordered ..o 217
217 (216:) Capsule cleistocarpous

217: Capsule SteZOCATPOUS.........ccvvimiuiiiiiiiiii s
218 (217:) Margin toothed, the teeth paired and each made up of more than one cell;
capsule immersed ...

218: Plants OtheIWISE ........cveveeieeveeeeieeeeeeeeeeeeee ettt s oot eseseseesenesesesesenenn 19
219 (218:) Leaves two-ranked (distichous)

219: Leaves NOt diSHCOUS .....covveieeiiieiceccccece ettt
220 (219:) Leaves five-ranked (pentastichous); spores > 50 ym in diam.........c..cccenece.
.......................................................................................................................... Conostomum
220: PIants OtheTWISE .......ouvvvieiieiceeieeeeecee ettt ene s 221
221 (220:) Plants pleurocarpous; stem and branch leaves different... Cratoneuropsis
221: Plants apocarpous; stem and branch leaves similar ............oeeeverereneeneenees 222
222 (221:) Leaf apex hair-pointed, margin incurved; filamentous propagula on
adaxial COSta SUTTACE ......ccvevrieereicreeteeteceeeete ettt ettt eve e eteeereereene e Crossidium
222: Plants OthEIWISE ........cveveuieeveeeeieeeeeeeeeeveeeee et s e st eseseseesesesenesesesenn 223

223 (222:) Peristome teeth filiform; propagula rhizoidal tubers Didymodon
223: Peristome teeth not filiform; propagula none............c.cocveeveeveveeeeuncuncuncencenes 224
224 (223:) Leaf apex rounded, base decurrent; peristome double..................... Meesia
224: Plants OthEIWISE .....c.cuiuiuieieieieieieiceceeeeses st nenans 225
225 (224:) Shoots < 10 T £l .c.vouieeeeieeieeieeeeeeeeeteeee ettt ettt ea et sneaene 226
225: ShoOts > 10 MM tall.....ououieieieieieiecceceeeeee s s en s 227
226 (225) Plants growing on basic rock; leaf base sheathing; capsule straight, mouth
flaring WHen dIy ...t e Seligeria
226: Plants growing on soil or rotting wood; leaf base not sheathing; capsule curved,
NOt flaring When dry ... Trematodon
227 (225:) Peristome teeth lanceolate; capsule mouth unchanged when drf‘ ...............
................................................................................................................... CamFy opodium
227: Peristome teeth forked, striate below; capsule mouth flaring or oblique when

ATV o Dicranella
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228 (215:) Leaf apex hair-pointed; peristome endostome only, rudimentary (low
INEMDIANE) ..ot Leptostomum
228: Leaf apex not hair-pointed; peristome exostome only ...........ccceeerererreeriens 229

229 (228:) Leaf strongly keeled
229: Leaf NOt KEEIEA .....cveieieeeeeeceeeee ettt a et be e neas

230 (229) Leaf < 2 mm long, not sheathing, recurved; alar cells absent or weak;
capsule 4-6-angled when dry; operculum conic; exostome teeth lanceolate...............
............................................................................................................................... Ceratodon
230: Leaf > 3 mm long, sheathing, incurved, + undulate; alar cells quadrate and
thick-walled, Ei mented; ca{:)sule not angled when dry; operculum rostrate;
exostome teeth forked, papillose throughout..........cccccoeuvcnenininencncnnes Holomitrium

231 (229:) Alar cells quadrate and thick-walled; leaf base not sheathing; capsule

straight when dry; exostome teeth lanceolate ...........ccccocvvevivicivicnnce Dicranoweisia
231: Alar cells absent or weak; leaf base sheathing; capsule curved when dry,
exostome teeth forked, papillose throughout..........ccccoevvicicincncincncninnn. Ditrichum

232 (207:) Midleaf cell surface mammillose, unipapillose, or prorulose
232: Midleaf cell surface pluri- or multipapillose............cccoceviiiiiiiiniciiiiniiiine,

233 (232) Paraphyllia papillose ..........ccocveereeeverrcurerrennenn. Thuidium and Thuidiopsis
233: Paraphyllia absent or not papillose...........cccceueueurcuniiniinieniereenieieeee s 234
234 (233:) Leaf base cancellinate, margin spinose/ ciliate ............c.c....... Syrrhopodon
234: Leaf base not cancellinate, margin not spinose/ ciliate 235
235 (234:) Leaves five-ranked (pentastichous) ........c.cceeveiuvicivicincucnncs Conostomum
235: Leaves Not PentastiChOUS ... seees 236

236 (235:) Leaf apex hyaline; costa absent ...........c.ccccuoeucuncuniuniencencereeeceenennns
236: Leaf apex not hyaline; costa PreSemnt ..........eewewereueuniereereeeereeenenserenenenneanees

237 (236:) Transverse walls of angle cells markedly thickened...
237: Transverse walls of angle cells not thickened.........c.ccccooevivivivivicincincnincne,

238 (237:) Leaves papery, translucent, glossy, plicate; alar cells inflated, thin-walled,

and mMarginal..........coiii s Breutelia
238: Leaves not papery, not plicate; alar cells absent or weak...........ccoeevrveeruennnee. 239
239 (238:) Reduced branches (surculi) in upper leaf axils; endostome of segments
PIUS Cilia ..o Philonotis
239: Propagula absent or filamentous; endostome otherwise...........ccccccocuvcunrunrunce. 240
240 (239:) Leaf margin toothed, each tooth made up of more than one cell; costa
prorulose on the back above; endostome of cilia only, 64 in 2’s and 4’s.......... Timmia
240: Leaf margin entire or toothed, each tooth part of only a single cell; costa not
PIOTULOSE. ... 241
241 (240:) Shoots < 3 mm tall; not tomentose; leaf margin plane; midleaf cells firm-
walled; exostome teeth forked, papillose throughout.........ccccccevuvvvicunnace Trichodon
241: Shoots > 3 mm tall; tomentose; leaf margin reflexed or undulate; midleaf cells
thick-walled; exostome teeth absent or lanceolate.............ccooeevvivveiereeeeieeeeeeeennnn, 242

242 (241:) Propagula absent; midleaf cells mostly > 15 ym long; capsule inclined to
horizontal, curved, the mouth oblique; operculum conic..........ccecvveevrnnee. Bartramia
242: Filamentous propagula on adaxial costa surface; midleaf cells < 15 ym long;
capsule erect, straight, the mouth flaring; operculum rostrate ............. Orthotrichum
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243 (241:) Leaf apex hyaline; alar cells quadrate and thick-walled ............. Hedwigia
243: P1ants OtheTWISE «......ovvvvieiieieeeieeeeeeeec ettt ettt ene s 244
244 (243:) Paraphyllia papillose ...........cccoocvivecucuncrncnnenn. Thuidium and Thuidiopsis
244: Paraphyllia absent or not papillose 245
245 (244:) Leaf SUDUIAtE ........ccoeeiieiiiiiiieeeeeeeeeeeeeteteeeete s Tetracoscinodon
245: Leaf NOt SUDULATE .........coveeveeieceeceeeeeteeee ettt ettt ettt eaeeeanean 246
246 (245:) Leaf ovate to lanceolate Or elliptic .....ceeurecureecuneecrnieerneienerennerenereeenneans 247
246: Leaf oblong, lingulate, ligulate, or linear...........cccccooueiiiiiiniiiinciiccne, 256

247 (246) Costa none; stem pseudoparaphylliate; capsule globose...
247: P1ants OtheTWISE ......vouvivieiieieeieeeceeee ettt ettt ene s

248 (247:) Midleaf cells multipapillose.........ccccoceeuviurierierenececencncneneneene
248: Midleaf cells prorulose or uni- or pluripapillose ..........cccccoiriiniiiiniiniiinee.

249 (248:) Pinwheel-like in top view when dry
249: P1ants OtheTWISE ....c..ovvvvieieeiieeiceeceecee ettt ss et s ene s

250 (249:) Lamina bistratose; capsule curved when dry .....................

250: Plants OtheIWISE .....c.ouiuiuiuiieieieieieiececeecees st nenans 251
251 (250:) Shoots < 3 mm tall; midleaf cells firm-walled; operculum conic..................
........................................................................................................................... Microbryum
251: Shoots > 3 mm tall; midleaf cells thin- or thick-walled; operculum rostrate . 252
252 (251:) Filamentous brood-bodies on the upper stem....................... Leptodontium
252: Propagula absent or on the adaxial costa surface ...........ccoecveveveeuvcuncuniuncenne. 253
253 (252:) Transverse walls of angle cells thickened .............cccccooveeuiereiicucreeeennn. Ulota
253: Transverse walls of angle cells not thickened..........c.ccocveureerieriercrcrvcrrenneneenes 254
254 (253:) Plants rowing on soil or rotting wood; costa excurrent in an awn;
exostome teeth filiform..........c.ccooeieieiceieecceeeeee e Pseudocrossidium
254: Plants growing on bark or rock; costa; subpercurrent or percurrent; exostome
teeth JTaNCEOLALE .....o.oeeeeeeeeeeeceee ettt n e aean 255
255 (254:) Calyptra mitrate or campanulate, + plicate, often hairy; brood bodies
laminal if PIreSent........cccoviiiiiimiiiiiiiiciiiiic e Orthotrichum
255: Calyptra cucullate, not plicate, rarely hairy; brood bodies never laminal ...........
.................................................................................................................................. Zygodon
256 (246:) Transverse walls of angle cells thickened; calyptra hairy; endostome of
SEZMENLES ONUY ..ovvviiiicttici e s Ulota
256: P1ants OtherWise .......ccuoueiiiiieieieciceece ettt 257
257 (256:) Capsule curved when dry; exostome teeth forked, papillose throughout .
............................................................................................................ Bryoerythrophyllum
257: Capsule straight when dry; exostome none, rudimentary, or lanceolate ....... 258
258 (257:) Leaf strongly Keeled ..o 259
258: Leaf PIane........ccciviiicieiicc e 260

259 (258) Leaf margin recurved; capsule pyriform, 8-grooved, wide-mouthed when
dry, ShOTtNECKEd; ......vveeeeriieiciei e Amphidium
259: Leaf margin plane; capsule cylindric, not grooved, not wide-mouthed when

dry, long-necked ..o Anoectangium



260 (258:) Midleaf cells firm-walled ............ccoooveueuieieieeeeeeeeeeeee e 261
260: Midleaf cells thick-walled...........cccoeviiiiiiiiiieeieeeeeesse s 262
261 (260) Plants growing on soil, rotting wood, or rock; stems tomentose; midleaf
cells MultipapilloSe ........couoveueviiiiiicieic s Trichostomum
261: Plants growing on bark or coastal rock; stems not tomentose; midleaf cells
PIULIPAPIIIOSE ...ttt s Willia
262 (260:) Costa xs of guide cells plus one stereid band; capsule 8-ribbed when dry
................................................................................................................................. Zygodon
262: Costa xs of guide cells plus two stereid bands; capsule not ribbed when dry ....
........................................................................................................................................... 263

263 (262:) Plants growing on basic rock; stems tomentose; leaves <1 mm long, the
apex variably obtuse to acute..........c.cocoveueieiiiii Gymnostomum
263: Plants growing on soil or rotting wood; stems not tomentose; leaves > 2 mm
long, the apeX ariState...........coewuuriunieiiicie e Weissia
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KEY TO THE GENERA OF NZ POLYTRICHACEAE (9)

1 Plants dendroid ........cccoovvviinninniiin Dendroligotrichum
1: Plants Not deNdroid ........covveieeieerieieerieecececeetest ettt ae e bbb as e s e b bebenns 2
2 (1:) Plants > 250 mm tall; peristome a brush-like tuft of filiform papillose teeth......
................................................................................................................................ Dawsonia
2: Plants < 150 mm tall; peristome not a brush-like tuft of filiform teeth.................. 3
3 (2:) Calyptra naked oOr NEATLY SO.......ccccccuviuiiuriiiriiiriciicii e 4
3: Calyptra densely RAiry .......cccvcvecunieinieinieeeerciseee ettt sseaesseaes 7
4 (3) Lamellae few O NdISHICE......c.oieviiericeeeieieectceeeeeeeeeeeceeeeeee oo eseenens 5

4: Lamellae NUINETOUS ....oouveeveiieieveeeeecteeteeee ettt etv et e et e ereeeteeeseeaeeseeneeenseesesesseeneeeneas 6
5 (4) Leaves shortly dentate, bordered..........cccocucuvcuvcmncnininenieecencnnenenncnn. Atrichum
5: Leaves entire, not bordered .........cooooveiiveiieiiiciiiceeeeeeeeeee e Oligotrichum

6 (4:) Distal leaf sheath deep orange; capsule 2-angled, convex or plane on one side

and concave on the other ... Polytrichadelphus
6: Distal leaf sheath not coloured; capsule terete ..........cccooucuriueunee. Notoligotrichum
7 (3:) CapSule SEOMMALOSE. .....couvuerieenieraieiacirecieee ettt eeae 8
7: Capsule not StOMALOSE .......c.ccvueviiiriiiiiiii s Pogonatum
8 (7) Capsule apophysate, sharply angled; peristome teeth keeled on the back.........
............................................................................................................................ Polytrichum
8: Capsule not apophysate, bluntly angled; peristome teeth not keeled.......................
..................................................................................................................... Polytrichastrum

continued next page
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KEY TO THE GENERA OF NZ GRIMMIACEAE (4)

1 Columella remaining attached to the operculum after capsule dehiscence.............

............................................................................................................................ Schistidium
1: Columella separating from the operculum at capsule dehiscence............cccccounce. 2
2 (1:) Calyptra covering the capsule to the base, fringed.........c.ccccoocuunce. Coscinodon
2: Calyptra covering only part of the capsule, not fringed ..........ccccccoeeviviviricicnnn. 3
3 (2:) Plants < 25 mm tall, usually in small, dense, hoary cushions............... Grimmia
3: Plants > 25 mm tall, usually in tufts or extensive turves.................... Racomitrium

continued next page
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KEY TO THE GENERA OF NZ HYPOPTERYGIACEAE (6)

1 Stems not differentiated into a stipe and rachis; capsules on the shoot’s underside
...................................................................................................................... Cyathophorum
1: Stems differentiated into a stipe and rachis; capsules on the shoot’s upperside... 2

2 (1:) Rudimentary branches present; stem leaves at least partly ciliate .................... 3
2: Rudimentary branches absent; stem leaves never ciliate.......c...ccoceeeeuveecrrevcurivcunnnee 4

3 (2) Stipe > 15 mm tall; stolon and stipe leaves 8-ranked; exostome present;
endostomial cilia present ..o, Canalohypopterygium
3: Stipe < 15 mm tall; stolon and stipe leaves 3-ranked; exostome absent;
endostomial cilia abSENt.........ccveeviieviiiieieeeeeeeee e Catharomnion

4 (2:) Lamina cells collenchymatous; costa of lateral frond leaves percurrent.............

................................................................................................................................ Lopidium
4: Lamina cells not collenchymatous; costa of lateral frond leaves failing well below
ERE BPEX ettt 5

5 (4:) Lateral and underleaves not bordered; apex of basal and middle stipe leaves
obtuse, rounded, truncate, or eroded..........ccoevvereeiecrecreniennenns Dendrohypopterygium
5: Lateral and underleaves bordered; apex of stipe leaves acute or acuminate...........

..................................................................................................................... Hypopterygium

continued next page
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KEY TO THE GENERA OF NZ CRYPHAEACEAE (3)

1 Plants terrestrial, on bark, never contaminated with silt..........ccccecevveuence Cryphaea
1: Plants aquatic or occasionally inundated, on rock or bark, often silty ................... 2

2 (1:) Leaf base small-auriculate; alar cells subquadrate, brown; lamina cell corners
lifted; perichaetial branches shorter than the sterile branches; annulus deciduous;
exostome teeth 350-450 ym long, erect when wet ........ccovecuvecunneee. Dendrocryphaea
2: Leaf not auriculate; alar cells not differentiated; lamina cell corners flattened;
perichaetial branches as long as the sterile branches; annulus none; exostome teeth
150-200 ym long, horizontal When Wet..........cccueveueunemncincncnenenieieieieenes Cyptodon

continued next page
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KEY TO THE GENERA OF NZ MEESIACEAE (2)
constructed from a DELTA database

1 Plants > 10 mm tall; stems tomentose; leaf decurrent, the apex rounded or obtuse;
margin reflexed in midleaf; cells rectangular, < 30 ym long; capsule not flaring when
dry; spores 45-54 um in diam. ........cccocerririiiiiniic Meesia
1: Plants < 10 mm tall; stem projections absent; leaf not decurrent, the apex acute;
margin plane; cells linear, > 80 ym long; capsule flaring when dry; spores 10-13 ym
I ATAML ¢ttt Leptobryum

continued next page
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KEY TO THE GENERA OF NZ HEDWIGIACEAE (2)
constructed from a DELTA database

1 Leaf plicate, the margin plane; transverse walls of basal angle cells distinctly
thickened; alar cells quadrate and thick-walled; capsule deeply grooved when dry.

.................................................................................................................................... Braunia
1: Leaf plane, the mar%in reflexed; basal angle cells undifferentiated; alar cells
quadrate and thin-walled; capsule not deeply grooved when dry ............. Hedwigia

continued next page
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KEY TO WEYMOUTHIA AND NEW ZEALAND METEORIACEAE (2)
constructed from DELTA database

1 Lamina ells SMOOth .......ccvveuieiiieeiiiciiceeeeieetee e Weymouthia
1: Lamina cells papillose..... 2 (Meteoriaceae)

2 (1:) Leaves plane; midleaf cell surface unipapillose; capsule emergent.....................
.......................................................................................................................... Meteoriopsis
2: Leaves plicate; midleaf cell surface pluri- to multipapillose; capsule exserted.......
................................................................................................................................ Papillaria

continued next page
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KEY TO THE GENERA OF NEW ZEALAND CALYMPERACEAE (2)
constructed from a DELTA database

1 Costa excurrent, its apex bearing propagula; leaf apex acute to acuminate, margin
toothed, border well-developed, intramarginal below; capsule emergent; peristome
none; calyptra covering the entire capsule, persistent, clasping the seta below the
CAPSULE .. Calymperes
1: Costa percurrent, its adaxial surface bearing propagula; leaf apex rounded,
margin spinose-ciliate, border weak, not intramarginal; capsule exserted; peristome
single, exostome only; calyptra covering only part of the capsule, readily falling, not
Clasping the SEta ......c.ccieiiiiriciicceeree e Syrrhopodon



Two of New Zealand’s most familiar mosses growing together. Hypnum cupressiforme
(green) has been exploited for centuries as pillow stuffing, inspirin? the common
e

name of feather moss. Polytrichum juniperinum’s (red) hairy spore capsules (not shown)
have inspired the common names of Goldilocks and hair-caps. 5 mm
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Arranﬁement of the genera (following Goffinet, Buck & Shaw (2008) in Goffinet & Shaw,
yte

Bryop
Sphagnaceae
SPRAGUUIM ..o, 39-60
Andreaeaceae
ANATCACH .o, 61-84
Polytrichaceae
AFICHUM oo 85-89
DaATWSONIA cevevveevveereeereeceeceeecreeieeveereenns 920
Dendroligotrichum ...............couu..... 91-94
Notoligotrichum ...........covveennnee. 95-104
Oligotrichum......... .... 105-106
Pogonatum................ ... 107-108
Po%ytrichadelphus .......... 109-112
Polytrichastrum.............ccceueunee. 113-122
Polytrichum ...........oocuveuiennne. 123-129
Tetraphidaceae
TetrodOntiUmL c.ucuveeeeeeeveereereereeeeveeeenes 130
Buxbaumiaceae
Buxbamia........cooeeveeveeeeeeeennnn. 131-133
Timmiaceae
TIMIIA e 134
Gigaspermaceae
Gigaspermum ........eeevecevecnnnee. 135-138
Encalyptaceae
Encalypta ..., 139-144
Funariaceae
Bryobeckettia.........cuvcuvcuiciieinee. 145
Entosthodon.... ... 146-154
Funaria .............. ... 155-157
GONIOMIETTUNM e 158
Physcomitrelld ............oovvinnieininnnns 159
Physcomitrium ...........cocvuvueuennnns 160-168
Grimmiaceae
COSCINOAON. ..vveeeeeeereeeeereeeeeeeereenne. 196
Grimmia.......... ... 197-216
Racomitrium ... ... 169-195
SCHISHATUM .o 217222
Ptychomitriaceae
Ptychomitrium .................................... 223
Seligeriaceae
Blintdif..ceeceeeeeeiereeeeeeeeeeeeene 224-240
Seligerifl....ucececiniiiiiiiiiiiinn 241-244
Archidiaceae
Archidium ....eeeeeeeeeeeeeeeeereeceeennen, 245-248
Fissidentaceae
FiSSIdens .....eueeeveeeecrecreeceeenans 249-340
Ditrichaceae
Ceratodon.....ueeeeeeeeceeeceeereereenne. 341-345
Chrysoblastella... ... 346-350
Distichium......... .... 351-352
Ditrichum........ .... 353-368
Eccremidium... ... 369-371
Pleuridium...... ... 372-378
SACLANIA oo 379
TriCHOAON .o 380
Bruchiaceae
Trematodon ......ceeeeveereeeeneeneennn. 381-384

Biology (2nd ed.), Cambridge University Press, New York, pp. 100-126)

Erpodiaceae
Erpodiumm ..., 385
Rhabdoweisiaceae
Amphidium........ ... 386-390
Dicranoweisia..... ....391-395
Holodontitit.....ecueeeeeeeeeeeerecreeeereeneenen 396
KieriQu. oeeeeeeeeeeeeeeeeeceeceececeeeeene 397
Dicranaceae
Campylopodium......................... 398-401
Dicnemon............... ....402-408
Dicranella ...... ....409-416
Dicranoloma .. ...417-436
DiCrANUM ...veeceveeveeceeeceeceeceeeeeeeeeenne 437
Holomitrium.. ... 438-442
Mesotus.................. ... 443-445
Pseudephemerum .......cceeeeeeereereeneennn. 446
Sclerodontittn c...ueeeeeeereecnneneannn. 447-448
Leucobryaceae
Campylopus .........ccvvececnrennnne. 449-460
Leucobryumt ..., 461-463
Calymperaceae
Calymperes .........ocvveeeuiininnnns 464-469
Syrrhopodon............eevvecncnnnnnnne. 470
Pottiaceae
ACAUION .o 471-472
Aloing ... ... 473-478
AN0ectangium .......evvvneveneneenn 479
ATACUMA oo 480
Barbula.........ccuoeeuveunnn... ....481-495
Bryoerythrophyllum ..... ... 496498
Calyptopogon............... ... 499-500
Chenid.....cucu.... ... 501-507
Crossidium..... ....508-512
Didymodon ... ....513-531
Ephemerum............ ... 532-534
Gymnostomum ...... .... 535-537
Hennediella............ .... 538-550
Hyophila ............ .... 551-555
Leptodontium..... ... 556-557
Microbryum........cooeeeeeevvinucnnne. 558-560
MicromitriUm ceeeeeeeeeeereeereecreennen. 561-562
Pseudocrossidium ..... .... 563-569
Pterygoneurum......... ....570-571
Syntrichia .............. .... 572-600
Tetracoscinodon ........cceeeeeeeeeveereenne. 601
Tortella .................. ... 602-613
Tortula................ ... 614-631
Trichostomum .... .... 632-640
Tridontium ......... ... 641-643
Triquetrella..... ... 644-648
Weissia............ ... 649-656
WIILA oo 657
Pleurophascaceae
Pleurophascui .............cveeenee. 658-659
Mitteniaceae
MIHCHIA oo 660

continued next page



Arrangement of the genera (cont'd)

Splachnaceae

Tayloria oo 661-665
Meesiaceae

Leptobryum

Meesia.............

Pulchrinodaceae
Pulchrinodus.............ccveeunne. 670-672
Bryaceae

Bryum ..., 673-684
Gemmabryum ... ... 685-712
Plagiobryumt .........ccevvvevicenivinnncncnnn, 713
Ptychostomum ... ... 714-719
Rosulabryum ..., 720-739
Mniaceae

EpipteryQium .....c.oovvvvevevevnniniiinnn 740
Ochiobryum....... ... 741-743
Plagiomnium ... 744-748
Pohlia.................. ... 749-769
SChiZYMENTUN ..., 770
Leptostomataceae

Leptostomumi ..........cceeeueveuennes 771-778
Bartramiaceae
Bartramia.............ccoevvvinnnnnne. 779-786
Breutelia.......... ... 787-797
Conostomum... ... 798-804
Philonotis........ ... 805-814
Plagiopus ........cccvvvevivinicnnininicnnnnn, 815
Orthotrichaceae

Codonoblepharum ....................... 816-821
Leratian ..., 822
Macrocoma......... ... 823-826
Macromitrium ... ... 827-855
Orthotrichum..... ... 856-876
Schlotheimia....... ... 877-881
Ulota........ ... 882-894
ZYGOAON i, 895-903
Hedwigiaceae

Braunia ..., 904-907
Hedwigid........ccccuvvviviiiiiiinnnn, 904-908
Rhacocarpaceae
Rhacocarpus............ccveeecuvenenne. 909-911
Rhizogoniaceae
Calommion.........cceeuvevevcinininans 912-916
Cryptopodium.... ... 917-918
GONIODIY UM ..o, 919
Pyrrhobryum ..... ... 920-928
RIizOGONIUML.....ecveiiine, 929-934
Aulacomniaceae

Aulacommnium ..., 935-939
Orthodontiaceae
Hymenodon.............ccvvnnnne. 940-941
Leptotheca...........

Orthodontium

Braithwaiteaceae
Braithwaited..............ccocvveviininnnnen. 944
Racopilaceae
Racopilum..........cccveecivininnnnn, 945-953
Hypnodendraceae

CYTEOPUS e, 954
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Hypnodendron......................... 955-964
Mpniodendron ... 965-972
Sciadocladus............cuveeereeeennenn. 973-980
Ptychomniaceae
Cladommion...........cveevirinnnnes 981-983
Dichelodontium ...........ccccoevuvevuvunununnns 984
Glyphothecium....... ....985-987
Hampeella ............cooneenununnnne. 988-992
Ptychommnion..............ccceeueue. 993-1000
Tetraphidopsis ..........oeveuevene 1001-1002
Hypopterygiaceae
Canalohypopterygium ............ 1003-1005
Catharomnion ... ... 1006-1009
Cyathophorum ................. ...1010-1013
Dendrohypopterygiun ..................... 1014
Hypgpterygium ................ ...1015-1027
Lopidit.....c.oeeeeeeeenecncncncncnnns 1028-1029
Saulomataceae
SAUIOMA ..o, 1030-1031
Daltoniaceae
Achrophyllum ..., 1032-1037
Beeverifl.........cccuccieiiiciiiiiien, 1038
Calyptrochaeta ... ... 1039-1050
Crosbya............... ...1051-1055
Daltonia ..., 1056
Distichophyllum ... ... 1057-1066
Ephemeropsis ..........cccvveuviniinnnnnn. 1067
Pilotrichaceae
Cyclodictyon ... 1068
Trachylomataceae
Trachyloma............ccveeucuenee 1069-1073
Climaciaceae
Climacium ........coevvvvvecennnnns 1074-1076
Amblystegiaceae
Amblystegium ....... ....1077-1081
Campyliadelphus ... ...1082-1085
Cratoneuron........eeeeccccncncncnne. 1086
Cratoneuropsis....... ... 1087-1089
Drepanocladus ....... ... 1090-1093
Hypnobartlettia ..... ...1094-1095
Leptodictyum.......... ... 1096-1097
SANIONIA .o 1098
SCOTPIAIUM....vvniiiiciciiiii, 1099
Calliergonaceae
Callier@on.......cccueuvvveieiiiiiiiciniianns
Straminergon
Warnstorﬁgu ..............................
Leskeaceae
Lindbergia..........ccvevvvviiiicinicncnnnns
Pseudoleskea
Thuidiaceae
ThUidiopsis.......covevevveecuererinnnns 1111-1116
Thuidium ....cceeeeeeeeeennnnnn. 1111, 1117-1122
Brachytheciaceae
Brachytheciastrum................... 1123-1128
Brachythecium.......... ....1123-1138
EFiodon......cececeiiiciciiiiic 1139
Eurhynchium......... ....1140-1148
Palamocladiumi ..............ccvvvincnnne 1149
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Arrangement of the genera (cont'd)

Platyhypnidium...........covvvvinnnnnne 1150
Pseudoscleropodium ..... ....1151-1154
Rhynchostegium ........... ...1155-1160
Scleropoditmm.......eeveeececreieicncirne. 1161
Scorpiurium.... ..1162-1163
Meteoriaceae
Meteoriopsis........cveveveuerevennnns 1164-1165
Papillaria.........ceeeeveeenceereiinnes 1166-1177
Fabroniaceae

Fabronia ........ccccvvvvvnninnnns 1178-1180
Ischyrodom............cccvcucivininnes 1181-1183
Hypnaceae

Calliergonella..... ...1184-1186
(@ T 1187
Ectropothecitit .............cccvveuvininnnes 1188
Hypnum............. 1189-1195
Isopterygiopsis .......cweeveveveverevenenennen. 1196
Orfhot%(egciﬁm .......................... 1197
Pseudotaxiphyllum... ....1198-1202
Vesicularia...........ccvvcecenenene. 1203-1205
Catagoniaceae

Catagonium ........eeeevececrenne 1206-1207
Hylocomiaceae

Hylocomium ...........ceeevvneuee. 1208-1209
Rhytidiadelphus....................... 1208-1211
Plagiotheciaceae

Plagiotheciutt ...............ccuu... 1212-1214
Entodontaceae
Entodon.......ecececiciiiiiician, 1215
Pylaisiadelphaceae
Austrohondaella...................... 1216-1218
IsOpterygitm.....ccecuereeceeieicnciernnn 1219
WHKI@ oo, 1220-1224
Sematophyllaceae
Rhaphidorrhynchium 1225-1226
Sematophyllum ....................... 1227-1240
Warburgiella ..., 1241-1242
Cryphaeaceae

Cryphaea 1243-1253
Cyptodon 1254-1255
Dendrocryphaea...................... 1256-1257
Pterobryaceae
Cryptogonium.............eeee.. 1258-1259
Symphysodontella...............cccuvun... 1260
Orthorrhynchiaceae

Orthorthynchitiin ........ceevevvececvennnn. 1261
Lepyrodontaceae

Lepyrodont ..........ccvvccnnnnce. 1262-1266
Neckeraceae
Allentielld..........coovevvevninininnns 1267-1268
Neckera ........oeevvininciniinn. 1267-1270
Neckeropsis .......cweueveeeeuenenn. 1271-1272
Pendulothecium...................... 1273-1280
Thamnobryum ..........cevveen. 1282-1285
Echinodiaceae
Echinodiui........cccovvvveninne 1286-1292
Leptodontaceae

Leptodon .........cocevvccnnnnnne. 1293-1294

37

Lembophyllaceae
Acrocladium..........cccnccann. 1295-1300
Camptochaete..... ... 1301-1312
Fallaciella........... ... 1314-1318
Fifed...ciiiiiiiiiiiicciccc, 1313
Lembophyllum ... ... 1319-1325
Weymouthia............cceveeueuene 1326-1329

Anomodontaceae
Haplohymenium ..............ccccoevvvennnes 1330



38

Sphagnum sp., vegetative shoot apex
1mm



39 Sphagnaceae

Key* to the New Zealand species of Sphagnum (9)

1 Branch leaves inrolled and cucullate at the apeX ..........coovevevvveeveieeeeieeeceeeenne 2
1: Branch leaves not inrolled and cucullate at the apeX........c.cocvcuvcurcrreninineeeccicnnn. 4

2 (1) Pores of the abaxial branch leaf hyalocysts arranged over the entire cell surface
............................................................................................. ® Sphagnum compactum

2: Pores of the abaxial branch leaf hyalocysts arranged mostly at the cell angles or
along the commissures (where the hyalocysts and chlorocysts adjoin) .................. 3

3 (1) Pores of the abaxial branch leaf hyalocysts numerous and conspicuous along
the commissures and at the cell angles; branch leaves in cross-section plane on the
adaxial surface, convex on the abaxial surface................. ® Sphagnum cristatum

3: Pores of abaxial branch leaf hyalocysts few, most or all of them at the cell angles;
branch leaves in cross-section convex on both leaf surfaces .........cccoeeeeuveerrercrreuennce
................................................................................................. Sphagnum perichaetiale

4 (1:) Stem leaves 0.6-1.4 mm long, pendent; pores on the adaxial surface of the
branch leaves arranged in groups of three at the cell angles; cortical cells of branch
stems uniform with a single pore at the upper end............ ® Sphagnum australe

4: Stem leaves absent or longer than 1.5 mm, erect or erect-spreading; pores on the
adaxial surface of the branch leaves not arranged in groups of three; cortical cells
of branch stems of two kinds, either porose or eporose and enlarged and retort-

SRAPE. ... 5
5 (3:) Branch leaves sheathing below and + spreading above; walls of branch leaf
chlorocysts often finely papillose in cross-section....... ® Sphagnum squarrosum
5: Branch leaves not sheathing below, not spreading above; walls of branch leaf
chlorocysts SMOOth N CrOSS-SECHON .......veurueecireciieeiiieieieeie ettt saeeaeaes 6
6 (5:) Plants iridescent when dry; branch leaf chlorocysts in cross-section more
exposed on their adaxial SUIface ..........cccocevevcerererrcunennee @ Sphagnum subnitens
6: Plants not iridescent when dry; branch leaf chlorocysts in cross-section equally
exposed on their two surfaces or more exposed on their abaxial surface............... 7

7 (6:) Branch leaf chlorocysts in cross-section equally exposed on their two surfaces;
stem and branch leaves varying in size and shape, much smaller or larger than the

DIANCH JEAVES ..ottt 8
7: Branch leaf chlorocysts in cross-section more exposed on their abaxial surface;
stem leaves smaller than the branch leaves..................... ® Sphagnum falcatulum

8 (7) Stems fascicled; stem leaves not resembling branch leaves........c.cccccoececviureencence
.................................................................................... ® Sphagnum novozelandicum
8: Stems not fascicled; stem leaves resembling branch leaves...........ccccceeuvcuvincuneeninnce
.................................................................................................... ® Sphagnum simplex

* based on Fife, AJ (1996): A synopsis of New Zealand Sphagna, with a description of

S. simplex sp. nov. New Zealand Journal of Botany 34, 311, plus Crum, HA; Anderson,
LE (1981): Mosses of Eastern North America. Columbia University Press, New York. 22.

continued next page



40 Sphagnaceae

pendent branch leaves

()

Sphagnum Sphagnum Sphagnum Sphagnum
cristatum perzchuetmle australe simplex

17

Sphagnum Sphagnum Sphagnum Sphagnum Sphagnum
subnitens compactum squarrosum novo-zelandicum falcatulum

continued next page



41 Sphagnaceae
Sphagnum australe Mitt.

form: robust, erect, sparingly branched, whitish; branches in fascicles of
4-5, 2 spreading and 2-3 pendent
habitat: soil, usually in boggy sites

leaf: size: stem: 1.4 mm; branch: 2.5-3.3 mm

shape: stem: lingulate; branch: ovate-lanceolate, concave

tip: stem: rounded; branch: acute to obtuse, + eroded

base: not differentiated

costa: none

border: stem: 1-2 rows of narrow cells; branch: 2—4 rows

margin: stem: entire; branch: inrolled to + cucullate

cells: hyalocysts 100-150 x 24-30 ym, sigmoid,
thin-walled, fibrillose, pored

capsule: 1 mm, globose, erect, dark, glossy, peristome
none; pseudopodium 10-15 mm

stem leaf branch leaf

vegetative shoot (2), branch leaf outline, and branch leaf apex (eroded)
5 mm, 5 mm, 0.5 mm, 10 um

margi midlea, ad ored cells midleaf () -
50 ym, == 10 ym, 10 um

continued next page



42 Sphagnaceae
Sphagnum compactum DC.

form: small, dense cushions of erect stems to 40 mm long, red-brown to
purplish below; leaves + squarrose
habitat: on poorly drained peat, sand, or siliceous rock, to 1500 m elev.

leaf: stem leaves 0.3-0.8 mm, branch leaves 1.4-3 x 0.8-1.0 mm

shape: stem leaves + triangular; stem leaves ovate

tip: stem leaves rounded; branch leaves + toothed, appearing + cucullate

base: not differentiated

costa: none

border: 2-5 rows of linear, thick-walled cells

margin: stem leaves entire, plane; branch leaves entire, involute above

cells: hyalocysts 75 x 30 um, sigmoid, fibrillose, thin-walled, 8-15-ring-and
pseudopored abaxially, 3-5-pored adaxially

capsule: about 1 mm in diam., globose, erect, brown-black; spores 25-35
um in diam.

e =
e

1 mm, 1 mm, 0.5 mm, 50 um

hyalocyst pores, pe etail, and leaf basal angle
50 um, 50 um, 50 um

continued next page
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Sphagnum compactum hyalocyst showing pores (detail)
10 ym




44 Sphagnaceae
Sphagnum cristatum Hampe

form: loose turfs or mounds of erect pale green to brownish stems;
branches in 4-6 fascicles, 2-3 spreading and 2-3 pendent
habitat: moist to boggy sites, mostly subalpine

leaf: size: stem: 1 mm; branch: 1.6 mm
shape: stem: lingulate; branch: broadly ovate
tip: stem: rounded, eroded; branch: obtuse, cucullate, + resorbed
base: not differentiated
costa: none
border: stem: none; branch: 1 row of narrowly elongate cells
margin: entire below, serrulate above, cucullate above,
+ incurved below
cells: hyalocysts 100-140 x 20-30 ym, sinuose, thin-walled,
smooth, strongly fibrillose, pored

capsule: 1 mm, globose, erect, dark, glossy, no peristome;
pseudopodium 10-15 mm branch leaf
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vegetative shoot, capitulum (top view), branch detail, and branch leaf outline
5mm, = 1 mm, 1 mm, 0.5 mm

\

cells

margin midleaf, branch leaf pores and fibrils, and stem leaf efibrillose
50 um, 50 um, 50 um
continued next page









47 Sphagnaceae

Sphagnum falcatulum Besch.

form: robust, erect, branches in fascicles of 34, 1-2 spreading and 1-2 pendent
habitat: soil, usually in well-drained sites

leaf: size: stem: 1.5 mm; branch: 2 mm

shape: stem: lingulate; branch: ovate-lanceolate

tip: stem: rounded, eroded; branch: acute

base: basal cells of stem leaves efibrillose

costa: none

border: stem: 3—4 rows of linear cells; branch: 3—-6 rows

margin: stem: entire, plane; branch: entire, inrolled above

cells: hyalocysts 120-160 x 20-40 ym, sigmoid, fibrillose,
thin-walled, pored

capsule: 1 mm; globose, erect, dark, glossy, no peristome;
pseudopodium 10 mm

stem leaf branch leaf
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stem leaf margin, stem leaf cells (upper leaf), and stem leaf cells (lower leaf)
50 um, 50 um, 50 um

continued next page



48 Sphagnaceae
Sphagnum novo-zelandicum Mitt.

form: cushions; branches in fascicles of 3-5, 2-3 spreading, 1-2 pendent
habitat: wet habitats in forest, scrub, and roadside ditches, to subalpine

leaf: size: stem: 1.5-2.0 mm; branch: 1.8-2.3 mm

shape: stem: lingulate, adaxial pores few; branch: ovate to ovate-
lanceolate, abaxial pores 8-16 along commissures, adaxial pores sparse

tip: stem: rounded or obtuse, + eroded; branch: 3-4-toothed by resorption

base: basal cells less fibrillose than the other lamina cells

costa: none

border: stem: 3-5 rows of narrow cells; branch: 1-3 rows of narrow cells

margin: entire, plane

cells: hyalocysts 150200 x 30-50 ym, sigmoid, fibrillose, thin-walled,
8-16-ring-pored abaxially; chlorocysts exposed equally adaxially and
abaxially

capsule: 1 mm, globose, erect, dark, glossy, no peristome; pseudopodium
10 mm long branch leaf
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vegetative shoot (dry), branch and stem leaf outlines, and branch leaf apex
1 mm, 0.5mm (2), 50 yum

e, by
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branch leaf margin, branch leaf cells, and branch leaf base
50 um, 50 um, 50 um

continued next page
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Sphagnum novozelandicum stem xs
10 um

continued next page



50 Sphagnaceae

Sphagnum novozelandicum branch xs
10 um
continued next page
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Sphagnum novozelandicum branch leaf cells
10 um

continued next page




52 Sphagnaceae

Sphagnum novozelandicum branch leaf cells showing margin and chlorocysts
10 pm (upper), 10 um (lower)

continued next page



53 Sphagnaceae
Sphagnum simplex Fife

form: + unbranched stems 10-100 mm long, leaves julaceous
habitat: acidic soil of edges of subalpine and alpine bogs, to 1600 m elev.

leaf: size: 3.4 x 1.2 mm

shape: ovate, strongly concave

tip: broadly rounded, + toothed at the apex

base: not differentiated

costa: none

border: 1-3 rows of narrowly linear cells

margin: entire, concave

cells: hyalocysts 90-150 x 15-36 ym, 10-16-pored (and pseudopored)
abaxially, 0-1-pored adaxially

capsule: sporophytes unknown
notes: thought to be a New Zealand endemic

vegetative shoots (dry) (2), leaf outline, and margin midleaf
1 mm (2), 1 mm, 1 mm, 50 ym

hw/ 1 Bl . =
lamina cells, hyalocyst pores and detail
50 um, 50 um, 10 um

continued next page
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Sphagnum simplex lamina cells

10 um



55 Sphagnaceae
Sphagnum squarrosum Crome in Hoppe

form: densely matted, erect, branched, with squarrose leaf-tips; branches
in 4-5 fascicles, 2 spreading, 2-3 pendent
habitat: moist soil or humus in fens and meadows, often calciphilic

leaf: size: stem: 1.6-1.8 mm; branch: 2.0-3.5 mm, tips squarrose wet or dry

shape: stem: oblong-ligulate; branch: ovate-hastate narrowed from base

tip: stem: rounded; branch: acute to narrowly truncate, + erose

base: undifferentiated

costa: none

border: stem: none; branch: 2-3 rows of linear cells

margin: entire, plane

cells: branch: chlorocysts trapezoidal, > abaxial exposure; hyalocysts
not bulging; pores large, 1/3 hyalocyst width; 90-120(~150) ym

capsule: 1 mm; globose, erect, dark, glossy, no peristome; spores 17-30
pm, proximal surface papillose, distal surface bifurcate protuberances;
pseudopodium 10 mm branch leaf

A '-‘3

vegetative shoots (dry) (2), stem and branch leaf outlines
5 mm, 5 mm, 0.1 mm, 0.5 mm

/] \

1
E o . .
rgin, branch leaf hyalocysts, and branch leaf cross-section (diagrammatic)
50 ym, 50 ym, 50 ym

[

branch leaf ma

continued next page
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Sphagnum squarrosum branch leaves

1 mm .
continued next page
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Sphagnum squarrosum branch leaf cells
100 pm

continued next page




58 Sphagnaceae
Sphagnum subnitens Russow & Warnst.

form: iridescent when dry; branches in fascicles of 3, 2 spreading, 1 pendent
habitat: soil in boggy sites, Nelson and Westland (adventive)

leaf: size: stem: 1.5-1.7 mm; branch: 1.5 mm

shape: stem: triangular-lingulate; branch: ovate to ovate-lanceolate

tip: stem: acute to short-cuspidate; branch: truncate, toothed

base: basal cells 240 x 27 um, fibrillose

costa: none

border: stem: 3-6 rows of narrow, porose cells; branch: 1-2 rows of narrow
cells

margin: stem: entire, plane; branch: entire, inrolled above

cells: hyalocysts 90-105 x 18-24 ym, sigmoid, fibrillose, thin-walled,
3-5-ring-pored abaxially, convex and projecting abaxially; chlorocysts
triangular, exposed adaxially broadly, abaxially narrowly

capsqle: 1 mm; globose, erect, dark, glossy; pseudopodium 10 mm; no
peristome branch leaf

stem leaf efibrillose cells, branch leaf margin, and branch leaf basal angle
50 um, 50 um, 50 um

continued next page
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Sphagnum subnitens vegetative shoot (dry)
1mm

continued next page






61 Andreaeaceae
Key* to the New Zealand species and subspecies of Andreaea (12)

T LEAVES COSLALE ...eveuerieietetetcieteteeet ettt ettt ettt ese b e e b ssebe s ebessesesbesessesesseseesensesansans 2
12 LeAVES ECOSEALE ...ttt ettt ettt ettt et teeteeteeteeseeseessessensess et entanaanes 5

2(1) Costa reaching to about midleaf; leaves broadly oval to oblong @ Andreaea nitida
2: Costa percurrent or subpercurrent; leaves lanceolate or the blade tapering from the

shoulder of an OblONG DASE. ... ssssesseas 3
3(2:) Leaves lanceolate; costa well-defined, not filling the blade; perichaetial bracts not
convolute, not or only slightly sheathing.............cccccvevvecverrenens @ Andreaea australis
3: Leaves tapering from an oblong base; costa indistinct, filling much of the blade; peri-
chaetial bracts convolute and Sheathing ... 4
4(3:) Marginal cells in leaf base mostly isodiametric; base of capsule shorter than the
valves; costa usually conspicuous in the leaf base....................... ® Andreaea subulata
4: Marginal cells in leaf base mostly rectangular; base of capsule equal to or longer than
the valves; costa weak or disappearing in the leaf base............. Andreaea heinemannii
5(1:) Margins of leaf base partly toothed or crenate from the projecting ends of cells..... 6
5: Margins of leaf base entire...........cccoociiiiniiniiiiii s 9
6(5) Turgid spores mostly larger than 35 pm in diam. .........ccc.eevuervererrerrennererneerreriecieenns 7
6: Turgid spores mostly smaller than 30 ym in diam..........ccccoeeueeunrenecenrineeeecineeeceneees 8

7(6) Leaves mostly 3—4 times as long as wide; leaf blade usually falcate and secund;
distal leaf apex unistratose throughout; perigonial paraphyses absent...........cccceceune.c.
............................................................................ @ Andreaea acutifolia subsp. acutifolia

7: Leaves less than 3 times as long as wide; leaf blade straight, not or only rarely secund;
distal leaf apex bistratose only in patches; perigonial paraphyses present .....................
................................................................................................................. @ Andreaea alpina

8(6:) Leaves + panduriform, 2-3 times as long as wide; sinus strongly contracted; base

distinctl?l sheathing ........ccccooeevvrineirercnenen. @ Andreaea acutifolia subsp. acuminata
8: Leaves linear to oblong-lanceolate, 4-7 times as long as wide; sinus not or only barely
contracted; base only weakly sheathing.............cccccccooeevvcineiunc @ Andreaea flabellata

9(5:) Marginal cells in the leaf base all isodiametric; leaf base not sheathing; sinus absent
........................................................................................................... @® Andreaea mutabilis
9: At least some marginal cells in the leaf base + sheathing; sinus well-defined............ 10

10(9:) Leaf apex strongly cucullate
10: Leaf apex not cucullate..........cccviiiiiiiiiiiiiiiccc s

11(10) Turgid spores mostly 44-50 ym in diam.; leaves widest above and below the sinus
................................................................................................... ® Andreaea amblyophylla

11: Turgid spores mostly 16-29 ym in diam.; leaves widest in the base............ccccccccvuuuecuncee
.............................................................................................................. @® Andreaea huttonii

12(10:) Leaf alllaex narrowly acute or acuminate, not rounded; margin incurved, appear-
ing channelled); distal lamina cells unistratose, + papillose in patches ............ccccecc..c...
............................................................................................................ @ Andreaea flabellata

12: Leaf apex acute, often rounded; margin plane; distal lamina cells bistratose here and
there, smooth, + bulging but not papil%ose .................................... @ Andreaea flexuosa

* based on Murray, BM (2006): Andreaea. Flora of Australia 51, 109.

continued next page
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ol

Andreaea Andreaen Andreaea Andreaea
nitida alpina acutifolia amblyophylla
subsp. acuminata

b}

Andreaea  Andreaea  Andreaea Andreaea
huttonii  flabellata  flexuosa  subulata

(8Al

Andreaea Andreaea Andreaea Andreaea
microvaginata acutifolia mutabilis australis
subsp. ucutlfolzu
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63 Andreaeaceae
Andreaea acutifolia subsp. acuminata (Mitt.) Vitt

form: cushions or turves of erect, sparsely branched, blackish red stems
habitat: acidic rock at high elevations

leaf: size: 0.5-1.2 mm

shape: straight, strongly panduriform, widest at or above the sinus

tip: acute to acuminate

base: sheathing

costa: none

border: not differentiated

margin: entire above, bluntly toothed near leaf base, plane to incurved
cells: 10-15 pm, irregular, thick-walled, distal cells often wider than long

capsule: 0.5 mm; oval, dark, opening by four valves that bulge outward
when dry; pseudopodium undeveloped; spores 16-25 ym in diam.

notes: subsp. acutifolia has mostly falcate, weakly panduriform leaves
with distal cells longer than wide, and spores 32-50 ym in diam.

vegetative shoot (dry), panduriform leaf outline, leaf apex, and margin midleaf
1 mm, 0.1 mm, 50 um, 10 um
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distal leaf cells, leaf margin near base, and leaf basal angle
10 ym, 10 ym, 50 um
continued next page
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Andreaea acutifolia subsg. acuminata cells near the leaf base
10 ym

continued next page




65 Andreaeaceae
Andreaea acutifolia Hook.f. & Wilson subsp. acutifolia

form: cushions or turves of erect, sparsely branched, blackish red stems
habitat: acidic rock at high elevations

leaf: size: 0.6-1.2 mm

shape: falcate, weakly panduriform, widest near the insertion

tip: acute to acuminate

base: sheathing

costa: none

border: not differentiated

margin: entire above, bluntly toothed near leaf base, plane to incurved
cells: 10-15 pm, irregular, thick-walled, distal cells often longer than wide

capsule: 0.5 mm, oval, dark, opening by four valves that bulge outward
when dry; pseudopodium undeveloped; spores 16-25 ym in diam.

notes: Andreaea acuminata has mostly straight, strongly panduriform leaves
with distal cells wider than long, and spores 16-25 im in diam.

AL T

vegetative habit, vegetative shoots (2), leaf outline, and leaf apex
1 mm, 1 mm, 1 mm, 0.1 mm, 50 um

margin above shoulder, margin at shoulder, and margin below shoulder
10 ym, 10 um, 10 um

continued next page



66 Andreaeaceae
Andreaea alpina Hedw.

form: tufted erect stems 10-80 mm long, often dark reddish, blackish below
habitat: wet acidic rocks or cliffs in alpine heath and grassland, to 1600 m

leaf: size: 1.0-1.3 x 0.4-0.5 mm

shape: £ panduriform, straight, upper third to half broadly triangular

tip: acuminate

base: sheathing, cells rectangular/oblique

costa: none

border: not differentiated

margin: entire above, crenulate or toothed below, plane to + incurved

cells: 20 x 10 ym above, elsewhere heterogeneous (marginally isodiametric,
basally linear, midleaf rectangular), thick-walled, smooth

capsule: 1 mm, elliptic to ovate, emergent to excurrent, opening by 4 dark- |I - - |
pigmented valves, fused at their apices, that bulge outward upon drying  ° L

| i

vegetative shoots (dry) (5), leaf outline, and leaf apex
5 mm, 1 mm (3), 1 mm, 0.1 mm,

basal lamina cells, toothed-crenulate margin below midleaf, and leaf basal angle
10 um, 10 ym, 10 ym
continued next page
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Andreaea alpina cells in midbase
10 ym

continued next page
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Andreaea alpina upper lamina cells
10 um



69 Andreaeaceae
Andreaea amblyophylla Miill.Hal. ex Broth.

form: tufts or mats of erect stems, to 10 mm tall, dark red, blackish below
habitat: siliceous rock in alpine scrub and grassland, to 1600 m elevation

leaf: size: 0.6-1.4 x 0.2-0.4 mm, distally unistratose

shape: lanceolate, oblong-lanceolate, or panduriform, straight, + cucullate
tip: acuete to + rounded, usually cucullate

base: sheathing, alar cells not differentiated

costa: none

border: not differentiated

margin: entire, incurved

cells: 20 x 10 ym above, irregular, thick-walled, distal cells unipapillose

capsule: 1 mm, elliptic to ovate, emergent to excurrent, opening by 4 dark-
pigmented valves, fused at their apices, that bulge outward upon drying;
spores 44-50 ym in diam.

* s !__1.' .
vegetative and fertile shoots (dry), leaf outline, leaf apex, and leaf subapex
1 mm, 1 mm (2), 0.1 mm, 50 um, 50 um

A

continued next page

margin midleaf, lamina cells midleaf, and surface papillae midleaf
10 um, 10 ym, 10 ym



70 Andreaeaceae

Andreaea amblyophylla mature capsules showing valves (dry)
0.5 mm



71 Andreaeaceae
Andreaea australis F.Muell. ex Mitt.

form: dense cushions, erect, little branched, purple or blackish red
habitat: acidic alpine rock, usually damp or wet, sometimes aquatic

leaf: size: 0.5-2 mm

shape: lanceolate, widest below midleaf, + curved

tip: acute, sometimes + mucronate

base: basal cells rectangular

costa: wide but not filling the blade, projecting abaxially, excurrent
border: not differentiatedg

margin: entire, narrowly reflexed

cells: 10-15 pym, subquadrate, thick-walled, smooth to + papillose

capsule: 0.5 mm, oval, opening by four valves that bulge outward when dry;
pseudopodium short

vegetative shoots (dry) (2), leaf outline, leaf apex, and margin midleaf
1 mm, 1 mm, 0.1 mm, 50 um, 10 um

cells midleaf, costa midleaf, and leaf basal angle
10 ym, 10 um, 50 um

continued next page



72 Andreaeaceae
Andreaea flabellata Miill. Hal.

form: dense cushions of erect, branched, dark red stems, to 15 mm tall
habitat: exposed rock in heath-, grass-, and open woodland, to 1900 m

leaf: size: 0.8-1.5 x 0.2-0.3 mm

shape: linear to oblong-lanceolate, + flexuose, concave or channelled

tip: acute to narrowly acuminate, not broadly rounded

base: not or only weakly sheathing

costa: none

border: not differentiated

margin: entire to + crenulate, + incurved on both sides

cells: 10 ym, distally isodiametric-irregular, thick-walled and smooth or
weakly papillose; proximally rectangular, thin-walled and smooth

capsule: 1 mm, elliptic to ovate, excurrent, opening by 4 dark-pigmented
valves, fused at their apices, that bulge outward upon drying; viable
spores 21-35 ym in diam.

vegetative shoot, (dry), leaf outline, leaf apex, and margin midleaf
1 mm, 0.1 mm, 10 um, 10 ym

(Al N

cells of upper leaf, midleaf, and basal leaf (partly diagrammatic)
10 ym, 10 um, 10 ym

continued next page
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0.1 mm

1 mm,

Andreaea flabellata vegetative shoot (dry) and leaf whole-mount

continued next page
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Andreaea flabellata upper leaf cells
10 ym




75 Andreaeaceae
Andreaea flexuosa R.Br.bis

form: dense velvety turfs of erect, dark red, sparsely branched stems, to 9 mm
habitat: rock in exposed heath-, shrub- and grassland, to 1800 m elevation

leaf: size: 1.0-2.4 x 0.2-0.3 mm

shape: lanceolate to narrowly lanceolate, + flexuose when moist

tip: acute, + rounded, often ﬁroken off

base: not or only weakly sheathing

costa: none

border: not differentiated

margin: entire, plane above, + incurved below

cells: 10 pym, irregular-isodiametric above, rectangular and porose below, thick-
walled, smoot

capsule: 1 mm, elliptic to ovate, excurrent, opening by 4 dark-pigmented
valves, fused at their apices, that bulge outward upon drying; spores 18-22
um in diam.

vegetative and fertile shoot (tips only, dry), leaf outlines (3), and lamina cells at midleaf
1 mm, 1 mm, 0.5 mm (3), 10 ym

cells near leaf base, margin just above basal angle, and cells of basal angle "
10 ym, 10 um, 10 um

continued next page
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Andreaeq flexuosa margin near the leaf base
10 um




77 Andreaeaceae
Andreaea huttonii R.Br.bis

form: tufts or mats of erect stems, to 12 mm tall, dark red, blackish below
habitat: siliceous rock in alpine scrub and grassland, to 1600 m elev.

leaf: size: 0.6-2.0 x 0.2-0.4 mm, distally unistratose

shape: linear-lanceolate, straight, cucullate

tip: acute to + rounded, strongly cucullate

base: sheathing, alar cells not differentiated

costa: none

border: not differentiated

margin: entire, incurved

cells: 20 x 10 ym above, irregular, thick-walled, distal cells unipapillose
capsule: 1 mm, elliptic to ovate, emergent to excurrent, opening by 4 dark-

pigmented valves, fused at their apices, that bulge outward upon drying;
spores 13-18 ym in diam.

notes: similar to Andreaea amblyophylla, but differs in having much smaller
spores, fewer papillae, and glossier leaves; an Australasian endemic

% :
vegetative shoot, leaf outline, leaf apex, and margin at midleaf
1 mm, 1 mm, 50 um, 10 ym

11
¥ _ .
cells of upper leaf, cells near middle of leaf base, and leaf basal angle

10 um, 10 um, 10 ym
continued next page
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Andreaea huttonii vegetative shoots (dry)
1 mm

continued next page
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Andreaea huttonii cells near leaf base
10 ym




80 Andreaeaceae
Andreaea microvaginata Miill. Hal.

form: dense cushions of erect, red-orange, falcate-secund shoots, to 20 mm
habitat: soil or acidic rock in heath-, shrub-, grassland, or forest to 1800 m

leaf: size: 0.8-1.2 x 0.2-0.3 mm

shape: an oblong/ ovate base tapering gradually to a falcate tip

tip: acute, minutely rounded

base: sheathing

costa: distally # filling the lamina, proximally weak or absent

border: not differentiated

margin: + crenulate / toothed proximally, entire distally, plane to incurved
cells: 10-60 x 10 pm, heterogeneous, mostly thick-walled, smooth

capsule: 1 mm, elliptic to ovate, emergent to excurrent, opening by 4 dark-
pigmented valves, fused at their apices, that bulge outward upon drying;
spores 20-35 ym in diam.

bt LT . Sne P ALY

falcate-secund vegetative shoots (3), leaf outline, leaf apex, and margin at midsheath
1 mm (3), 0.1 mm, 50 um, 10 ym

cells near base of weak costa, cells at midbase, and leaf basal angle
50 um, 10 um, 10 um



81 Andreaeaceae
Andreaea mutabilis Hook.f. & Wilson

form: dark-pigmented or blackish cushions or turfs at high elevation
habitat: acidic rock

leaf: size: 0.8-1.2 x 0.4 mm

shape: ovate or oblong-lanceolate to + panduriform, straight or falcate

tip: acute or obtuse, not cucullate

base: undifferentiated, not sheathing

costa: absent

border: not differentiated

margin: entire to * toothed, incurved, plane at only the ti

cells: 10 uym, isodiametric, irregular (Iélongated toward base), thick-
walled, papillose to smooth

capsule: 0.5 mm, opening by four valves that bulge outward when dry;
pseudopodium 0.5 mm

notes: common in alpine areas; Andreaea acutifolia var. acutifolia too is
ecostate, but has long (not short) cells along the basal margin of its leaf

fertile habit, capsules wet and dry, leaf outline, and leaf apex
0.5 mm, 0.5mm (2), 0.1 mm, 10 ym

cells midleaf, margin midleaf, and margin lower leaf
10 ym, 10 um, 10 um
continued next page
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Andreaea mutabilis capsules moist and closed (left) and dry and open (right)
0.1 mm

continued next page



83 Andreaeaceae
Andreaea nitida Hook.f. & Wilson

form: tufted, erect stems, the leaves dark red to nearly black
habitat: shaded, moist to dripping rock, montane to subalpine

leaf: size: 1.0-4.0 mm long

shape: oblong, obovate, orbicular or lingulate

tip: broadly acute to obtuse, sometimes mucronate

base: sheathing, alar region not differentiated; juxtacostal cells elongate
costa: broad, reaching to midleaf, irregularly forked, spurred, or branched
border: not differentiated

margin: entire, plane to broadly reflexed; marginal cells isodiametric

cells: marginal and upper cells 10 ym, isodiametric, thick-walled, smooth

capsule: 0.5 mm, oval, opening by four valves that bulge outward when
dry; capsule base shorter than the valves; pseudopodium short

vegetative shoot (dry), leaf outline, leaf apex, and margin midleaf
1 mm, 1 mm, 10 um, 10 um

i

cells upper leaf lower juxtacostal cells, and leaf basal angie
10 pm, 10 pm, = 100 ym

continued next page



84 Andreaeaceae
Andreaea subulata Harv.

form: dense tufts or cushions of crowded, erect, dark red stems
habitat: rock at montane to subalpine elevation

leaf: size: 1.5-2.0 x 0.3-0.4 mm

shape: subulate from an oblong base, with no sinus, straight to falcate

tip: narrowly acute or acuminate, not rounded

base: sheathing; basal cells longer than the laminal cells, up to 50 x 10 ym
costa: * filling the subulate distal half of the leaf

border: not differentiated

margin: entire, plane to incurved

cells: 15 x 10 um, + isodiametric, thick-walled, smooth

capsule: 0.5 mm, oval, opening by four valves that bulge outward when dry;
capsule base shorter than the valves; pseudopodium short

A W

vegetative shoots (moist) (3), leaf outlines (2), leaf apex, and leaf subapex

1 mm, 1mm (2), == 0.1 mm (2), == 10 um, 50 um

™ R % L
margin midleaf, costa midleaf, and leaf basal angle
50 um, 50 um, 50 um



85 Polytrichaceae
Atrichum androgynum (Mill.Hal.) A.Jaeger

form: robust, loose tufts, dull yellow-green or brown
habitat: soil in damp forests, often near streams

leaf: size: 7-10 x 1-2 mm

shapel:9 lingulate to lanceolate, undulate, crisped when dry, toothed abaxially
obtuse

lari)nellae 3-6, sinuose, 2-5 rows of cells, the uppermost row entire

base: basal cells rectangular and thlck-walled otherwise little differentiated

costa: reaching the apex, spinose on the back above

border: narrow

margin: bistratose and the teeth often double, undulate

cells: 18-20 um, isodiametric, thick-walled, smooth

capsule: 3-7 x 0.5-1.0 mm; slightly curved, subcylindric; seta 15-20 mm,
sometimes multiple

notes: readily separated from other austral Polytrichaceae by its leaves that
are crisped when dry and have only 3—4 low lamellae

Vegetatlve habit, fertile shoot, leaf outhne and toothed leaf apex
5mm, 5mm, 50 ym

l i aﬁ i ) H,F
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double marginal teeth lamellae (top view and upended whole-mount) capsule (dry) (2)
50 um, 50 ym, == 10 ym, == 1 mm, 0.5 mm
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Atrichum androgynum vegetative habit
5mm

continued next page




87 Polytrichaceae

Atrichum androgynum vegetative shoot (moist)
mm

continued next page
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Atrichum androgynum leaf cells with chloroplasts
10 um

continued next page
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Atrichum androgynum leaf, costa, and margin cross-sections
50 ym (top), 10 ym (middle), 10 ym (bottom)
continued next page



90 Polytrichaceae
Dawsonia superba var. pulchra (Wijk) Zanten

form: tall (to 400 mm), gregarious, tomentose below, the stems 3-ribbed
habitat: soil in shaded forests, especially damp clay banks along tracks and roads

leaf: size: 25-35 x 2.5-3.5 mm

shape: linear-subulate

tip: acute arista

lamellae: 60-90, each 3-6 cells high

base: cells of sheathing base narrowly linear, thin-walled
costa: excurrent as a toothed arista

border: not differentiated

margin: spinulose-serrate, plane but incurved when dry
cells: 25-80 um, rectangular, firm-walled, smooth

capsule: 7-8 mm, ellipsoid, horizontal, flattened when mature; seta 10-35 mm, stout;
peristome of densely tufted hairs

notes: large enough to be mistaken for a pine seedling

vegetative habit, leaf insertions, leaf outline, and immature and mature capsules
30 mm, 1 mm, 1 mm, 1 mm, 1 mm

1t

spinose margin midleaf, marginal spine midleaf, n leaf lamella
0.5 mm, 100 um, 10 ym



91 Polytrichaceae
Dendroligotrichum tongariroense (Colenso) Tangney

form: solitary to tufted, erect, branched, dendroid stems, tomentose below
habitat: soil in montane forest

leaf: size: 5-12 mm

shape: lanceolate-subulate from a wide oblong sheathing base
tip: blunt, strongly toothed

lamellae: 30-40 rows, each 3—4 cells high

base: sheath cells narrowly linear

costa: narrow below, widened above, toothed at the back
border: not differentiated

margin: bistratose and sharpl%toothed, plane

cells: 8-10 ym, subquadrate, thick-walled, smooth

capsule: 5-6 mm, subcylindric, + curved, erect to inclined, smooth, brown; seta
30-50 mm, * flexuose, red; operculum rostrate; calyptra cucullate, slightly hairy;
peristome teeth 32, red, darker toward the centre, on a tall basal membrane

vegetative habit, vegetative shoot, leaf outline, and leaf apex
10 mm, 5 mm, 1 mm, 50 um

capsule epiphragm, margin midleaf, leaf xs, and lamella wm (upended)
1 mm, 50 um, 10 ym, 10 ym
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10 mm

continued next page



93 Polytrichaceae

Dendroligotrichum tongariroense leaf cross-section and mature capsule
50 um (section), 1 mm (capsule)
continued next page



94 Polytrichaceae

Dendroligotrichum tongariroense perigonium
1 mm

continued next page



95 Polytrichaceae

Key* to the New Zealand species of Notoligotrichum (3)

1 Leaf margin undulate above; lamellae 40 or fewer; peristome absent............cccccccoeuuucn.
..................................................................................................... ® Notoligotrichum bellii
1: Leaf margin not undulate above; lamellae 40-70; peristome present...........c.cccoeeuunncee 2
2(1:) Leaf margin mostly entire; lamellae 4045, of 5-10 rows of cells..........ccooeuuveuvirnenencee
................................................................................................. ® Notoligotrichum australe
2: Leaf margin mostly toothed; lamellae 60-70, of 3 rows Of CellS......ccrevurrnerreerrcrererinnce

............................................................................................ ® Notoligotrichum crispulum

* based on Sainsbury, GOK (1955): A Handbook of the New Zealand Mosses, RSNZ Bull. 5, 36.

Notoligotrichum Notoligotrichum Notoligotrichum
australe crispulum ellii

continued next page



96 Polytrichaceae
Notoligotrichum australe (Hook.f. & Wilson) G.L.Sm.

form: cushion-forming, erect, comose, simple, radiculose below
habitat: soil, usually in exposed scrub above tree-line

leaf: size: 4-5 x 2.0-2.5 mm

shape: narrowly triangular from an ovate sheath

tip: acute, incurved

base: sheath cells short-rectangular

lamellae: 40-45, crowded, 4-5 rows tall, the terminal cell papillose
costa: excurrent in a short, red point

border: a few rows of hyaline cells on the margin of the sheath
margin: entire, plane

cells: 12 ym long, rectangular, firm-walled, smooth

capsule: 3-4.5 mm, ovoid, symmetrical, small-mouthed, pale brown;
seta 18-25 mm, straw-coloured, + flexuose; operculum rostrate;
calyptra smooth, inflated, bristle-tipped; peristome of 16 long teeth
alternating with 16 short or rudimentary teeth

.:‘]
Vegetative shoot (dry), leaf outline, capsule, epiphragm loss, and margin with lamellae
1 mm, 1 mm, 1 mm, 0.5mm (2), 10 ym

margin midleaf, costa near leaf base, and papillose margin of lamella
10 ym, 50 um, 10 ym

continued next page



97 Polytrichaceae

Notoligotrichum australe capsules with calyptrae
1 mm

continued next page



98 Polytrichaceae

s

Notoligotrichum australe leaf cross-sections, without lamellae (left) and with (right)
10 um, 10 um
continued next page



99 Polytrichaceae
Notoligotrichum bellii (Hook.f. & Wilson) G.L.Sm.

form: scattered, erect, unbranched stems, brownish, to 50 mm tall
habitat: soil in moist sites

leaf: size: 4-5 x 2.0-2.5 mm

shape: oblong from a weakly sheathing base, unistratose, crisped when dry
tip: obtuse

base: basal cells short- to long-rectangular, not hyaline at the margin
lamellae: 30-40, + sinuose, 2-3 rows of cells, the ferminal cell + papillose
costa: percurrent to failing below the apex, + toothed on the back above
border: not differentiated

margin: irregularly serrulate above, entire below, + undulate

cells: 20-25 ym, subquadrate or oval, variably thick-walled, smooth

capsule: 4 mm, ovoid, symmetric or nearly so, short-necked, erect, exserted,
brown; mouth wide and oblique; seta to 15 mm, stout, curved; peristome
none

-

vegetative shoot (dry), leaf outline, leaf apex, and margin midleaf
1 mm, 1 mm, 50 um, 10 yum
liss [

\‘ Wk ?\‘ .|

leaf basal angle, margin ﬁear leaf base, and lamella
100 um, 50 um, 10 um

continued next page



100 Polytrichaceae

Notoligotrichum bellii leaf outline
1 mm

continued next page



101 Polytrichaceae
Notoligotrichum crispulum (Hook.f. & Wilson) G.L.Sm.

form: gregarious to loosely tufted, dull green or brown, simple or branched
habitat: soil in shaded sites

leaf: size: 5-8 x 1.7-2.7 mm

shape: oblong-lanceolate from an oblong, + sheathing base

tip: acute

lamellae: 6070, 2-5 rows high, the uppermost row papillose
base: sheath cells short-rectangular to subquadrate

costa: percurrent to excurrent, toothed at the back

border: not differentiated

margin: + toothed throughout, plane

cells: lamina cells 12-15 ym, isodiametric, thick-walled, smooth

capsule: 4.5-7 mm, oblong-ovate, erect to inclined, narrow-mouthed; no
apogh sis; seta 2035 mm, stout, straw-coloured; calyptra smooth, inflated,
reddish, bristle-tipped; operculum finely curved-rostrate; peristome teeth
32, short

male gametophores, vegetative shoot (moist), capsule, and leaf outline
10 mm, 10 mm, 1 mm, 1 mm

leaf apex, margin upper leaf, and papillose margin of lamella
0.1 mm, 50 um, 10 um
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Notoligotrichum crispulum seta cross-section

1 um

continued next page
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Notoligotrichum crispulum abaxial leaf surface, cross-section
10 um

continued next page



104 Polytrichaceae

Notoligotrichum crispulum leaf cross-section, showing papillose lamellae
10 ym



105 Polytrichaceae
Oligotrichum tenuirostre (Hook.) A Jaeger

form: tufted or gregarious, yellow-brown, erect, unbranched stems
habitat: soil

leaf: size: 4-6 mm

shape: lanceolate to oblong-lanceolate, concave, + bistratose above

tip: acute

lamellae: about 10, with 4 rows of cells each, the marginal cells smooth
base: basal sheath ill-defined; sheath cells rectangular

costa: percurrent

border: not differentiated

margin: entire, plane

cells: lamina cells 11-13 ym, subisodiametric, firm-walled, smooth

capsule: 2-4 mm, oblong or ovate-oblong, + gibbous, terete or obscurely
angled, erect, with numerous stomata; seta 30-40 mm, yellow-brown, +
curved; calyptra cucullate, bristle-tipped; operculum slender-rostrate;
peristome teeth 32, irregular, pale; spores 14-16 ym in diam.

2o F

vegetative shoots (moist), capsule, leaf outline, and leaf apex
1 mm, 1 mm, 1 mm, 10 ym

margin midleaf, cells midleaf, and leaf base
10 ym, 10 um, 100 um
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107 Polytrichaceae

Pogonatum subulatum (Brid.) Brid.
costa: percurrent or subpercurrent, serrate on the back above
border: not differentiated

form: gre%arious, slender, simple stems, dark green above, to 25 mm tall
habitat: clayey soil or rarely rock, in disturbed sites such as road cuttings
leaf: size: 6-8 x 1.5-2.0 mm
shape: oblong-lanceolate, narrowed from a slightly wider sheath
tip: acute
lamellae: 40-50, 3-5 rows tall, the uppermost row of cells smooth, entire
base: sheath cells subquadrate above, rectangular below
margin: sharply toothed, plane
cells: 10-12 um in 3-6 rows, * isodiametric, firm-walled, smooth
capsule: 2.5-3.5 mm, calyptra covering the capsule, felted with long, pale,
reflexed hairs, cylindric, symmetric, erect to + inclined, li§ht brown, lacking
yptra felted,
3

stomata or apophysis; seta 25 mm, dark red or brown; ca
covering the capsule; peristome teeth narrow

fertile shoot (dry and moist) (3), capsules (3), leaf outline, and lamella (upended)
10 mm, 10 mm, === 1 mm, 1 mm (3), 1 mm, 10 ym

g A
leaf apex, margin midleaf with lamellae, and leaf base cells
50 um, 10 um, 10 um
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Pogonatum subulatum leaf outline
1 mm

continued next page



109 Polytrichaceae
Polytrichadelphus magellanicus (Hedw.) Mitt.

form: gregarious, erect, simple or dichotomously branched stems, to 80 mm tall
habitat: soil, usually clay along tracks or roads, to subalpine elevations

leaf: size: 6-9 x 1.5-2.2 mm

shape: lanceolate-subulate, abruptly narrowed from an oblong sheathing base
tip: acute

lalrjnellae: 40-50, 5-8 rows tall, the uppermost cells enlarged, thick-walled

base: sheathing

costa: percurrent or excurrent in a toothed, reddish arista

border: not differentiated

margin: serrate, plane

cells: 12 ym, in 1-2 rows, subquadrate, thick-walled, smooth

capsule: 3-4 mm, oblong, + erect, no apophysis, 2-angled, semi-lunar in xs;
seta 40-70 mm, stout, pink; peristome teeth 64; calyptra smooth below,
with a tuft of dark bristles at the apex

note: the stacked older inflorescences of male plants often look pagoda-like

vegetative shoots (moist), capsule with calyptra, epiphragm, leaf outline, and leaf apex
5mm (2), 1 mm, = 0.1 mm, 1 mm, === 50 ym

=

perigonia (male), margin midleaf, and lamella (upended)
5 mm, 10 um, 10 um



110 Polytrichaceae

Polytrichadelphus magellanicus immature capsules with calyptrae
0.5 mm

continued next page
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Polytrichadelphus magellanicus leaf cross-section
50 um
continued next page
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113 Polytrichaceae

Key* to the New Zealand species of Polytrichastrum (3)

1 Lamellae papillose; capsules terete ..........ccccocvvuriurinnnnnce.
1: Lamellae not papillose; capsules 4-6-angled

2(1:) Marginal lamina 5-9(-20) cells wide; median sheath cells 3-5:1.......c.cccvevrevrrcrrevnnnce
............................................................................................ @ Polytrichastrum longisetum
2: Marginal lamina 2-5 cells wide; median sheath cells 5-9:1.......coccovevnevmecrnerrecuncrreciees
............................................................................................. @ Polytrichastrum formosum

* based on Smith Merrill, GL (2007): Polytrichastrum. Flora of North America 27, 125.

1]

Polytrichastrum  Polytrichastrum  Polytrichastrum
alpinum longisetum formosum

continued next page



114 Polytrichaceae
Polytrichastrum alpinum (Hedw.) G.L.Sm.
form: robust, loosely tufted, erect, dull or glaucous, forked, radiculose below
habitat: rock, soil, or humus, usually in damp and shaded sites near streams
leaf: size: 7-10 x 1.4-2.0 mm
shape: linear-lanceolate, abruply narrowed from a broadly oval sheathing base
tip: acute to acuminate
lamellae: 15-25, 3-7 rows tall, the uppermost cells thick-walled, papillose
base: cells of the sheath + linear, the margin involute
costa: ending in a short toothed awn
border: not differentiated

margin: coarsely toothed throughout, plane
cells: 10-15 um, + isodiametric, thick-walled, smooth

capsule: 3-6 mm, erect to inclined, cylindric, stomatose at the base, 3-angled
toward the tip; seta 15-50 mm, yellowish; operculum long-rostrate;
peristome teeth 32, irregularly divided; spores 14-16 ym in diam., smooth

habit (moist), fertile shoot (3), capsule (dry), leaf outline, and leaf apex
5 mm, 5 mm, 5 mm, 1 mm, 0.5 mm, 50 um

s —

margin midleaf (2) and papillose margin of lamella
10 um, 10 ym, 10 um

continued next page



115 Polytrichaceae

Polytrichastrum alpinum vegetative shoot (fully hydrated)
1 mm
continued next page
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Polytrichastrum alpinum leaf cross-section
10 um

continued next page
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Polytrichastrum alpinum seta cross-section
50 um

continued next page



118 Polytrichaceae

Polytrichastrum alpinum seta cross-section (detail)
10 ym
continued next page



119 Polytrichaceae
Polytrichastrum formosum (Hedw.) G.L.Sm.

form: scattered, erect stems, green above, reddish below
habitat: damp to wet peat in open sites

leaf: size: 6-12 x 0.7-1.2 mm

shape: linear from a wide, oblong, sheathing base

tip: long-acuminate, toothed

lamellae: 40-65, each 3-7 cells tall, the uppermost not papillose

base: sheath of long-rectangular (5-9:1) %yaline, thin- to firm-walled cells
costa: long-excurrent, with abaxial teeth

border: not differentiated

margin: sharply dentate, unistratose, 3-10 cells wide

cells: lamina cells 15-20 x 10-15 ym, short-rectangular, thick-walled, smooth

capsule: 4.5-6.5 mm, 4-angled, the ridges rounded, cylindric, horizontal, long-
exserted, brown; seta 30-50 mm; spores 15-20 ym in diam.

midleaf
5 mm, 1 mm, 100 ym, 10 ym

laﬁlella (upended), sheath cells, and calyptra hair-cross-section
10 um, 10 ym, 10 um

continued next page
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Polytrichastrm formosum mature capsule and detached calyptra
1mm

continued next page
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Polytrichastrm formosum dentate leaf margin plus lamellae (flattened)
10 ym



122 Polytrichaceae
Polytrichastrum longisetum (Brid.) G.L.Sm.

form: tufts or turves of dark green stems, to 100 mm tall
habitat: well-drained acidic soil or humus in scrub or forest f |

leaf: size: 5-8 mm

shape: narrowly lanceolate |
tip: acuminate I
lamellae: 25-35, 3-7 cells tall, the marginal row smooth |
base: sheath cells rectangular .
costa: excurrent in a brown, denticulate arista i
border: not differentiated .|_
margin: toothed, erect, inflexed when dry, recurved when moist |
cells: 15-18 ym, quadrate, firm- to thick-walled, smooth

capsule: 2.5-5 mm, yellow above, reddish below, oblong, obscurely 5-6-angled,
erect when young, inclined when mature, the apophysis well-developed; seta
15-70 mm, flexuose; operculum long-rostrate; spores 20-26 ym in diam.

s

vegetative shoot (moist), leaf outline, leaf apex, and margin near leaf base
1 mm, 1 mm, == 10 ym, 100 ym

margin upper lef, margin lower leaf, and,le;f la.r.nella
0 um, 10 um, 10 um



123 Polytrichaceae

Key* to the New Zealand species of Polytrichum (2)

1 Leaf margin inflexed, entire..........ccccocvvurrunnnnce. @ Polytrichum juniperinum
1: Leaf margin not inflexed, serrate........cccccocvvcvinvivcrnnincinncs @ Polytrichum commune

* based on Sainsbury, GOK (1955): A Handbook of the New Zealand Mosses, RSNZ Bull. 5, 28.

Polytrichum  Polytrichum
juniperinum commune

continued next page



124 Polytrichaceae
Polytrichum commune Hedw.

form: robust, tufted, erect, simple, * flexuose stems, radiculose below
habitat: soil or humus in fens and bogs

leaf: size: 6-15 x 1.2-3.0 mm

shape: narrowly lanceolate from a glossy, sheathing base

tip: acuminate, tapering to a spinulose apex

lamellae: 30-60, 4-10 cells tall, the uppermost row thick-walled, + notched
base: sheath cells long-linear, distalll; prorate on the abaxial surface

costa: excurrent, toothed at the back

border: not differentiated

margin: entire in the sheath, sharFIy serrate to dentate above, plane

cells: blade cells 30 pm, irregularly quadrate, thick-walled, smooth

capsule: 3-6 mm, wide-cylindric, 4-angled, hypophysate, inclined to horizontal;
seta 50-90 mm; peristome teeth 64; calyptra cucullate, densely long-pilose,
covering the capsule

notes: nearly cosmopolitan; recognized by the notched uppermost lamella cells

N s

vegetative shoot (moist), leaf outline, leaf apex, margin midleaf, and lamellz; XS
10 mm, 1 mm, = 10 ym, 50 um, 10 yum

® .

lamellé, notched upper cells, sheath cells (abaxial view), and seta cross-section (detail)
50 um, 50 um, 10 um
continued next page
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Polytrichum commune capsules with calyptrae, and a single calyptra hair in cross-section
0.5 mm, 1um
continued next page
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Polytrichum commune mature 4-angled capsule
1 mm

continued next page



127 Polytrichaceae
Polytrichum juniperinum Hedw.

form: robust, loosely tufted, often bluish stems, radiculose below, to 130 mm
habitat: soil, humus, or soil over rock, common on tracksides in dry, open sites

leaf: size: 5-8 x 1.2-2.0 mm

shape: lanceolate, abruptly narrowed from a broad oval sheathing base

tip: acuminate

lamellae: 23-40, 6-7 rows tall, the uppermost cells thick-walled, strongly crenate
base: sheath cells narrowly rhombic, yellowish

costa: excurrent, toothed on the back, ending in a reddish toothed awn

border: not differentiated

margin: entire, broadly infolded, hyaline

cells: margin cells 40 x 12 ym, rectangular, incrassate, smooth

capsule: 2.5-5 mm, cylindric, erect to horizontal, 4-angled, deeply constricted
at apophysis; seta 20-60 mm; calyptra hairy, covering the capsule; operculum
stoutly rostrate

note: widespread in both hemispheres

vegetative habit (sun form), capsule with hairy calyptra, leaf outline, and leaf apex
10 mm, 1 mm, 1 mm, 10 ym

¥

g // I

shoot apex showing infolded laves, cells of infolded margin, and crenate lalmella margin
1 mm, === 10 um, 10 ym
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Polytrichum juniperinum mature 4-angled capsule
0.5 mm

continued next page
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Polytrichum juniperinum (with Hypnum cupressiforme) male shoots
1 mm

continued next page




130 Tetraphidaceae
Tetrodontium brownianum (Dicks.) Schwigr.

form: gregarious, minute (< 0.5 mm), erect, linear to spathulate protonemal
flaps present and usually persistent, 2-3-stratose; basal flagelliform shoots
2-5 mm long, with 3-ranked linear leaves

habitat: damp, shaded crevices and overhangs in siliceous rock at high elev.

leaf: size: flaps 70-100 x 0.8-1.5 mm; stem leaves 3-ranked, to 1.2 mm
shape: ovate to ovate-lanceolate

tip: obtuse to acute or + mucronate, concave

base: basal cells little differentiated

costa: none or faint, spinose above abaxially

border: not differentiated

margin: obscurely denticulate above, plane

cells: 20-30 x 10 pm, irregularly oblong, firm-walled, smooth

capsule: 0.8-1.3 mm, oblong-cylindric, straight, erect, dark brown; seta 5-8
mm, brown, flexuose; calyptra covering capsule; operculum conic; peri-
stome teeth 4, erect wet or dry, * triangular; spores multicellular, 14-16 ym

fertile shoots, capsule (dry) (3), persistent protonematal flaps (2), leaf utline, leaf apex
1 mm, == 0.1 mm, 1 mm, 1 mm (2), 0.1 mm, 10 ym

margin upper leaf, margin midleaf, and margin lower leaf
10 ym, 10 ym, 10 um



131 Buxbaumiaceae

Key* to the New Zealand species of Buxbaumia (2)

1 Capsule 3-7 mm long, flattened above; seta coarsely papillose; stomata immersed.......
............................................................................................................. ® Buxbaumia aphylla

1: Capsule 6-9 mm long, not flattened above; seta smooth; stomata superficial ................
............................................................................................. ® Buxbaumia novae-zelandiae

* based on Sainsbury, GOK (1955): A Handbook of the New Zealand Mosses, RSNZ Bull. 5, 26.

continued next page



132 Buxbaumiaceae
Buxbaumia aphylla Hedw.

form: loose patches of capsules on tall stalks; usually no gametophytes visible
habitat: mineralized soil or soil over rock, rotting logs or tree stumps in open scrub, to
1100 m

capsule: 3-7 mm, broadly ovoid, chestnut brown with a glossy outer rim, inclined to
orizontal; seta 4-11 mm, + straight; stomata immersed (cryptoporose), 1-2-celled;
spores 5-12 ym in diam.

note: seemingly rare, but probably just overlooked

mature capsule
1mm

continued next page



133 Buxbaumiaceae
Buxbaumia novae-zelandiae Dixon
form: solitary to gregarious capsules on tall stalks with + persistent basal leaves

habitat: shaded rock or gravel in open scrub or forest, often growing among other
bryophytes, to 600 m

capsule: 6-9 mm, ovoid, pale brown, suberect to inclined; stomata superficial
phaneroporose), 2-celled, sometimes absent; seta 10-24 mm, = straight, reddish,
smooth; spores 10-12 ym in diam.

note: seemingly rare but probably just overlooked

mature capsule
1 mm, 1 mm



134 Timmiaceae
Timmia norvegica J.E.Zetterst.

form: turves of erect, yellowish, sparsely branched stems, radiculose
habitat: calcareous soil in forests at high altitude, 12001800 m

leaf: size: 3-10 x 0.8-1.1 mm

shape: linear-lanceolate, base sheathing, + crisped when dry

tip: acute or acuminate

base: cells of sheath long-rectangular, 60-100 x 10-17 ym, incrassate, + porose
costa: failing just below the apex, strongly prorate on the back above

border: not gifferentiated
margin: coarsely dentate above, entire below, plane, incurved when day
cells: 9-16 x 7-9 pm, irregularly quadrate, firm-walled, mammillose adaxially

capsule: 2.5-3.0 mm including the weak neck, oblong-oval, horizontal to
pendent, brownish, stomatose; seta 15-20 mm, smooth; operculum high-conic,
mammillate; annulus large and revoluble; peristome double; exostome teeth
16,£rellow, pale above, perforated centrally, to 100 um long, papillose above;
endostome yellow, 64 + apically fused cilia; spores 17-20 ym in diam.

wywgn, |

vegetative shoot (moist), leaf outline, and leaf apex (2)
1 mm, 1 mm, 50 um, 10 ym

Y

margin upper leaf (2), and prorate abaxial costa cells
50 um, 10 um, 10 um



135 Gigaspermaceae
Gigaspermum repens (Hook.) Lindb.

form: gregarious, bud-like, erect stems from a fleshy, creeping, perennial,
underground primary stem
habitat: soil, bare and often calcareous, to 360 m

leaf: size: 2.5(-3.5) x 1 mm, wrinkled when dry

shape: + orbicular, abruptly narrowed to a long acumen, papery
tip: acuminate, + hyaline

base: not differentiated

costa: none or single

border: not differentiated

margin: entire, plane

cells: 50-120 x 18-25 ym, rhombic, thin-walled, smooth

capsule: 1 mm; hemispherical when open, wide-mouthed,
immersed among the perichaetial bracts, stomatose below;
seta 0.2 mm; calyptra small, falling early; operculum conic,
apiculate; peristome absent; spores to 190 ym in diam.

s

fertile shoot, leaf outline, leaf apex, ;and mal;gin midleaf

1 mm, 0.1 mm, 50 ym,

subapex leaf cells, midleaf cells, and leaf basal angle
50 um, 50 um, 50 um
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Gigaspermum repens habit (dry)
10 mm

continued next page




137 Gigaspermaceae

YRSy a &
Gigaspermum repens leaf apex (interference optics)
50 um

continued next page



138 Gigaspermaceae

Gigaspermum repens leaf subapex (interference optics)
10 ym

continued next page



139 Encalyptaceae

Key* to the New Zealand species of Encalypta (2)

1 Some or all vegetative leaves long-awned; costa smooth abaxially ........c..cccceevvevurrienen.
........................................................................................................ @ Encalypta rhaptocarpa
1: Vegetative leaves not awned; costa prorate abaxially .................. @ Encalypta vulgaris

* based on Magill, RE (2007): Encalyptaceae. Flora of North America 27, 173.

Encalypta Encalypta
rhaptocarpa vulgaris




140 Encalyptaceae
Encalypta rhaptocarpa Schwégr.

form: tufted, erect, branched stems, to 8 mm tall, dull, brownish above
habitat: limey soil and rock in open forests or scrub, to subalpine elevations

leaf: size: 2.2-3.5 x 1.0 mm (including awn)

shape: oblong-lanceolate to lingulate, unistratose, contorted when dry

tip: acute, ending in a stout awn

base: basal cells long-rectangular, smooth; no distinct alar region

costa: strong, percurrent to excurrent in the awn, prominent abaxially, red
border: not ditferentiated

margin: entire to crenulate, plane

cells: upper cells 12-21 x 11-16 um, subquadrate, firm-walled, pluripapillose

capsule: 2-3 mm, cylindric, erect, exserted, ribbed when dry, dark brown;
seta 3-6 mm, reddish brown, smooth; peristome single; operculum 1-2
mm, long-rostrate; calyptra up to 5.0 mm long, completely covering the
capsule, smooth below, dark and scabrous above; spores to 40 ym in
diam., + reniform, coarsely warty-papillose

10 ym,

i

it
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margin midleaf, leaf surface papillae, and leaf basal angle
10 ym, 10 um, 50 um

continued next page
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Encalypta rhﬁptocarpa margin near leaf base
10 um
continued next page



Encalyptaceae

Encalypta rhaptocarpa leaf surface papillae
10 um

continued next page




143 Encalyptaceae
Encalypta vulgaris Hedw.

form: tufted, erect, + simple stems, densely foliate, yellowish, to 20 mm
habitat: soil or calcareous rock in open forest or scrub, to 2400 m

leaf: size: 2.5-3.5 x 1.0-1.2 mm

shape: oblong to lingulate, concave above

tip: rounded to obtuse, or broadly acute and muticous

base: lower cells rectangular, hyaline; transverse walls coloured, thickened

costa: failing below the apex, prominent abaxially

border: several rows of narrow cells in lower third of the margin

margin: entire except for papillae, plane to weaklg recurved

cells: 12-17 x 10-12 um, isodiametric, firm-walled, bulging, distal cell ends
projecting abaxially, papillose, the papillae branche

capsule: 2.5-3.0 x 10-12 mm; narrowly cylindric, erect, + striate; calyptra
arge, resembling an old-fashioned candle-snuffer and completely
covering the capsule; seta to 10 mm, yellow, smooth; peristome none;
operculum long-rostrate; spores to 39 ym in diam.

fertile shoot idry) (2), calyptra, leaf outline, and leaf apex showing costa terminus
1 mm, 1 mm, 0.5 mm, 0.5 mm, 50 um

costa near apex, margin midleaf, and leaf papillae
50 um, 10 um, 10 um
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Encalypta vulgaris leaf papillae
10 ym

continued next page




145 Funariaceae
Bryobeckettia bartlettii (Fife) Fife

form: gregarious, unbranched, erect, radiculose stems, to 4 mm
habitat: damp, disturbed silt or clay, streams or ditches, to 200 m

leaf: size: 1.5-2.8 x 0.6-1.6 mm, contorted when dry

shape: obovate or spathulate

tip: obtuse or rounded

base: basal cells rectangular and longer than the other blade cells
costa: failing below the apex

border: not differentiated

margin: entire to toothed toward the apex, plane

cells: 30-80 x 20-40 ym, subhexagonal, thin-walled, smooth

capsule: 2 mm, reddish, oval, apiculate, erect, slightly exserted,
cleistocarpous, brown; seta to 1.5 mm; calyptra mitriform,
covering only a small part of the capsule; operculum none;
spores 30-37 um, dark, finely spiny

note: differs from Physcomitrella in having + immersed stomata

TR
Pt
W
\?‘1“:
L

fertile shoot, leaf outline, and leaf apex
oo Imm, o 0.5 mm, oo 25 um

P o | \ \
margin midleaf, cells midleaf, and costa midleaf
e 10 pm, = 10 pmy, o 10 pm



146 Funariaceae

Key* to New Zealand species and varieties of Entosthodon (8)

1 Capsule gyMNOSLOMOUS........cviuvimiiiiniii s 2
1: Capsule peristomate ... s 3
2(1) Leaves ovate to obovate; seta shorter than capsule... ® Entosthodon apophysatus
2: Leaves lanceolate, subulate; seta much longer than capsule.............ccocevveuvinerrereennees
..................................................................... @ Entosthodon jamesonii subsp. productus
3(1:) Capsule neck Well-deVeloped............cocccueeeueeemeeesemieneseeeseessessscmaeessecssenesessesnons 4
3: Capsule neck only weakly developed ... 5
4(3) Leaf apex slenderly acuminate; capsule curved-aSymmetric..........ccoeeveveeecreiueeenecs
@ Entosthodon muhlenbergii

.............................................. @ Entosthodon laxus

5(3:) Leaf + obovate, incurved above, the aﬁex acute to acuminate; capsules straight.... 6

5: Leaf lingulate, plane, the apex acute to shortly apiculate; capsules arcuate...................

......................................................................................................... ® Entosthodon radians
6(5) Seta > 9 mm long ® Entosthodon subnudus var. gracilis
6:5eta < 6 MM LONG....ocoooieceeee e 7
7(6:) Spores 39-45 pum in diam.........cccveerevueceenees Entosthodon subnudus var. subnudus
7: Spores 22-25 ym in diam. .......ccceevvvinnnee. Entosthodon subnudus var. subcuspidatus

* based on Catcheside, DG (1980): Mosses of South Australia. Government Printer, Adelaide.
219, and Fife, AJ; Seppelt, RD (2001): A revision of the family Funariaceae (Musci) in Aus-
tralia. Hikobia 13, 473-490.

continued next page
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.
Entosthodon Entosthodon Entosthodon Entosthodon
subnudus var. subnudus var. subnudus var. jamesonii subsp.
gracilis subnudus subcuspidatus productus

Entosthodon Entosthodon Entosthodon Entosthodon
laxus apophysatus muhlenbergii radians

continued next page



148 Funariaceae

Entosthodon apophysatus (Taylor) Mitt.

form: gregarious, erect, radiculose, comose shoots, to 7 mm i
habitat: damp silt or clay in disturbed sites, to 300 m

leaf: size: 1.5-3.5 x 0.8-0.9 mm A1,
shape: oblong to obovate, concave r "
tip: acuminate, ending with an arista &
base: alar cells + inflated, 2—4 on each side - F'I
costa: disappearing in the arista, or failing just below it ; i
border: not differentiated

margin: entire to faintly crenate | |
cells: 20-60 x 20-30 pm, irregularly hexagonal, thin-walled, smooth | | |

capsule: 3-4 mm, clavate, erect, exserted, reddish brown, apophysis as
ong as the spore sac; seta 2-4(-7) mm; peristome usually none; Ly i
operculum convex; calyptra inflated, with a long, oblique beak; spores y
27-43 ym in diam.

fertile shoot and capsule (dry), leaf outline, leaf apex, and margin midleaf
1 mm, 1 mm, 0.5 mm, 0.1 mm, 50 u

= O

B
)
1

\

costa midleaf, costa defail, and leaf basal angle
100 um, 50 um, 50 um
continued next page
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Entosthodon apophysatus undehisced capsules
1 mm

continued next page



150 Funariaceae
Entosthodon jamesonii subsp. productus (Mitt. in Wilson) Fife

form: gregarious, minute, erect, mostly simple stems, to 4 mm tall
habitat: shaded clayey soil in damp grassland or scrub, to 250 m

leaf: size: 0.7-2.0 x 0.2-0.5 mm

shape: ovate-lanceolate, + curved, concave

tip: tapering to a subula; apical cell 30-50 ym long

base: basal cells rectangular, thin-walled; alar cells not differentiated

costa: failing in the subula

border: weak, 1-2 rows of narrow cells

margin: entire, plane

cells: 25-70 x 12-15 pum, oblong-hexagonal to thombic, thin-walled, smooth
capsule: to 1.3 mm, oblong-pyriform, erect, exserted, brown; peristome

none; annulus none; seta 3-9 mm; operculum convex; calyptra inflated,
cucullate; spores 32-36 ym in diam., wrinkled

note: an ephemeral species

) (2), capsule (dry), leaf outline, leaf apex, and leaf subapex
1 mm (2), 1 mm, 0.5 mm, === 10 ym, === 10 ym

costa midleaf, margin near leaf base, ad leaf basal agle
50 um, 50 um, 50 um

continued next page



151 Funariaceae
Entosthodon laxus (Hook.f. & Wilson) Mitt.

form: gregarious, erect, radiculose, forked stems, yellow-green, to 15 mm
habitat: waterlogged, shady soil in forest or scrub, to 1900 m

leaf: size: 1.5-3.5 x 0.6-1.0 mm, slightly concave

shape: lingulate

tip: acute to obtuse, the apical cell 25-50(~100) ym long

base: alar cells little differentiated

costa: failing 5-10 cells below the apex

border: not differentiated

margin: entire to + crenulate above, + plane

cells: 70100 x 25-40 ym, oblong-hexagonal, thin-walled, smooth

capsule: 1.5-2.5 mm, oblong-obovoid, with a distinct neck, erect,
symmetric, strangulate when dry; seta 10-20 mm; calyptra mitrate or
cucullate; operculum convex to mammillate; peristome double, the
exostome teeth red, to 300 ym long, weakly striate, falling away quickly,

the endostome rudimentary; spores 25-35 ym in diam.

!

fertile and vegetative shoots, capsule (dry), leaf outline, and leaf apex
oo 5mm, o ITmm, o 05 m