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Introduction

The Brachytheciaceae are a large family of pleurocarps with a cosmopolitan distribution. Nine genera
and 21 species are recognised in New Zealand, although several of the species and at least two of the
genera are clearly adventive here. The Brachytheciaceae are placed in the order Hypnobryales (or
Hypnales) in all influential 20th century classifications, but there is little consensus concerning the
limits of many genera or, indeed, of the family itself. Consequently, both the family and the generic
concepts presented here are traditional, and largely conform to concepts employed in recent
Australian treatments.

The family representatives are predominantly terrestrial, often robust plants with leaves that have a
strong, single costa, and mostly elongate smooth laminal cells. The capsules of the core genus,
Brachythecium, are relatively stout, asymmetric, and mostly darkly coloured, with thick-walled
exothecial cells, darkly coloured double peristomes, and mostly bluntly conic opercula. Scabrose
setae occur in many species of Brachythecium and elsewhere in the family. Many of the genera placed
in the family show these sporophytic features, but in others the capsules can be more elongate, the
peristomes reduced in complexity, and opercula variable in form. Many taxa exhibit a marked
dimorphy between the stem and branch leaves, and this feature is useful in their identification.

While some members are specific in their habitat requirements, many are “weedy” and catholic in this
respect. Brachythecium, with several regionally weedy species, is sometimes considered to be among
the most difficult of all moss genera to confidently identify, particularly when sporophytes are absent.
Not all Brachythecium material can be adequately named regionally, and Rhynchostegium, while a
smaller genus, poses comparable identification difficulties.

Typification

The following typification is designated in accordance with the International Code of Nomenclature for
Plants, Algae and Fungi.

Hypnum huttonii Hampe ex Beckett, Trans. & Proc. New Zealand Inst. 25: 300 (1893).
Lectotype (designated here): N.Z., Westland, Greymouth, W.J. Gulliver s.n., CHR 585861!



Brachytheciaceae

Plants delicate to robust, forming loose wefts, compact mats, or erect turves, terrestrial, epiphytic, or
epilithic. Stems creeping or ascending, loosely and irregularly to densely and pinnately branched,
mostly with a central strand, the branches straight or sometimes curved. Leaves mostly crowded in
several rows, occasionally complanate, those of stems and branches differentiated or not, mostly
erect-spreading, less often imbricate or wide-spreading, occasionally secund, ovate to lanceolate and
mostly acuminate, rarely broadly ovate and obtuse or rounded at apex, plicate, striolate or smooth,
usually denticulate above at margins. Laminal cells linear to elongate-hexagonal or elongate-
rhomboid, smooth or occasionally prorate, mostly shorter and often porose near insertion; alar cells +
differentiated, often subquadrate, and often forming well-marked groups. Costa nearly always single,
well developed but mostly ending below the leaf apex, often projecting as a terminal abaxial spine.
Paraphyllia none. Pseudoparaphyllia present or not.

Sexuality various. Perichaetial leaves differentiated, sheathing or spreading. Setae elongate, often
papillose by projecting cell ends; capsules inclined to horizontal, rarely erect, mostly asymmetric and
relatively short, often broadly ovoid, occasionally ovoid-cylindric or cylindric, usually dark; stomata
round, restricted to the capsule base; annulus differentiated or not; operculum bluntly conic to long-
rostrate. Peristome double, mostly perfect; exostome teeth cross-striolate below, mostly dark yellow-
brown; endostome mostly with a high basal membrane, keeled and perforate segments and well-
developed nodose cilia, but sometimes cilia, segments, or membrane reduced. Calyptra cucullate,
smooth or rarely sparsely hairy. Spores small, papillose to nearly smooth.

Taxonomy: The Brachytheciaceae are a large family of cosmopolitan distribution. Hedenas (2002,
quoting Walther 1983) estimated the family to include more than 30 genera and nearly 700 species
worldwide; Brotherus (1925, p. 350) recognised 23 genera. Nine genera and 21 species are
recognised as part of the N.Z. flora, although two genera and several species are clearly adventive
here.

There is little consensus concerning either the family limits or infra-familial generic limits. For these
reasons both the family concept and the generic concepts presented here are largely traditional ones.
For the most part they conform to concepts employed by Hedenas (2002) in his treatment of
Australian representatives. However, | disagree with Hedenas in respect to the status of the genus
Eriodon, which is recognised here as a distinct genus because of its highly distinct peristome. Also,
the genus Palamocladium, which occurs in N.Z., is not known from Australia.

Confusion can occur between the Brachytheciaceae and the often superficially similar members of the
Amblystegiaceae. Buck (1998, p. 234) presented a brief but useful discussion of features he
considered distinguished these two families.

The Brachytheciaceae are placed in the order Hypnobryales (Hypnales) in 20th century classification
schemes, including the influential treatments of Brotherus (1925), Vitt (1984), and
Goffinet et al. (2009).

Ignatov (1999) has examined the morphogenesis of pseudoparaphyllia in members of the
Brachytheciaceae and the Meteoriaceae and found that the pattern of development in these two
families is “unique”, and supported Buck’s (1994) earlier hypothesis that several elements traditionally
placed in the Meteoriaceae are better placed within a broadly defined Brachytheciaceae. Ignatov &
Huttunen (2002, p. 257) emphasised pseudoparaphyll morphogenesis in a selection of diagnostic
characters for the family. According to them, the only morphological features that “consistently
characterize(s) members of the Brachytheciaceae and at the same time excluding [sic] members of
other families” are: the orientation and angle between the first-formed pseudoparaphyllia and the later-
formed pseudoparaphyllia, the presence/absence of papillae above central laminal cell lumina, and
the (round) shape of the stomatal pore.

Ignatov & Huttunen (2002) presented a phylogenetic consideration using both molecular and
morphological data from the Brachytheciaceae, which largely confirms Buck’s (1994) hypothesis. They
proposed a new generic and subfamilial classification of the Brachytheciaceae, which treats 41 genera
within four subfamilies; but the reliability of both their generic and higher-level (e.g. subfamily)
taxonomic classification requires further assessment.

The overview of the family in Australia (Hedenas 2002) is particularly useful for assessing N.Z.

material; useful regional treatments of the family for other geographic areas include those of Buck
(1998), Crum & Anderson (1981), Ignatov et al. (1999), Newton (1979), and Smith (2004).
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Branches julaceous and terete; leaves imbricate, strongly concave,
minutely reflexed at apex, and broadly oblong-ovate to nearly

LoloTed g Lo 141 0] 4 1o PRSP 2
Branches not julaceous (if terete the branch leaves widely spreading);
leaves neither imbricate nor minutely reflexed at apex, mostly narrower.................ccooceeene 3

Plants loosely interwoven and ascendant; stem leaves mostly 1.5-2.1 x

1.0-1.5 mm; costae 2—% the leaf length, lacking a terminal spicule;

branches not curved; common and weedy at lower elevations

throughout, especially in roughly mown lawns, pastures, and roadside

AN TraCK VEIGES. ... .eiiiiiiiiiee e s Pseudoscleropodium

Plants more compact and prostrate; stem leaves smaller, 1.0-1.6 x
0.6-0.8 mm; costae %:—7 the leaf length, mostly with an inconspicuous
abaxial terminal spicule; branches mostly distinctly curved; poorly known
and documented only from the Wellington Botanical Gardens and

HavElOCK NOTEN ..o e Scleropodium
Leaves striolate to plicate, especially when dry............ccooiiiiiies e, 4
Leaves not plicate, smooth or somewhat striolate when dry (if striolate

then apical cells much shorter than mid laminal cells and plants + aquatic).................cco........ 6

Dioicous, not known to fruit in N.Z.; plants often pendent; leaves

straight, narrowly lanceolate from a subcordate base, 3.0-4.0 mm long;

mostly restricted to limestone and marble, occasionally epiphytic, but

NEVET AQUALIC. ....eeiiiiiiiititcee e e e e e e e e e e e e e e e e e et e e e e e e e e e e e eaeaaaaeeeeeeeeeeenes Palamocladium
Autoicous and frequently fruiting; plants not or rarely pendent, forming

interwoven mats (if pendent, then plants aquatic); leaves broader (not

narrowly lanceolate), nearly always <3.0 mm; on a range of substrates

including soil, rotten wood, or bark and rock; sometimes aquatiC.............ccoeeeeeeieereeen. 5

Plants aquatic; stem leaves neither differing in shape nor markedly

larger than branch leaves, broadly ovate and broadly acute at apex,

moderately homomallous, not falcate-secund;

well-developed branch leaves mostly 1.0-1.3 mm wide............... cceeeeeeenn. Platyhypnidium
Plants terrestrial or occasionally epiphytic, not aquatic; stem leaves

differentiated by shape and larger than branch leaves, ovate-lanceolate,

falcate-secund to nearly circinate; well-developed branch leaves

<O5E MM WIdE..ooiiiiiiieiiies e Brachythecium pro parte (B. paradoxum)

Plants extremely small; stem leaves c. 0.6—-0.7 mm, broadly acute or
obtuse; alar cells differentiated, quadrate, forming a large group

extending nearly to the Costa..........cooiiiiii s e Scorpiurium
Plants larger; stem leaves when well developed >1 mm, acute or

acuminate; alar cells variously differentiated but not extending nearly to the costa....... ....... 7
Operculum conic or short rostrate............cceviiiii i Brachythecium
Operculum rostrate or [ong SUbUIAtE. .............oooiiiiiiiiiie e 8

Capsules narrowly cylindric; endostome membrane short, with cilia

lacking or rudimentary and linear, non-perforate segments; setae smooth,

long and slender; usually epiphytiC..........cooiiiiiiiiii s e Eriodon
Capsules mostly broadly obovoid to short-cylindric, not narrowly

cylindric; endostome membrane tall, with cilia well developed and wider,

perforate segments; setae scabrous or smooth; terrestrial or epiphytic...........ccccc o 9

Plants aquatic, robust; branch leaves usually striolate when dry, often +

secund when moist, broadly acute at apex; cells of the leaf apices

markedly shorter than mid laminal cells..........cccccooiiiiiiiiii e Platyhypnidium
Plants not aquatic, small, moderate or robust in size; branch leaves

neither plicate nor secund, acuminate at apex; cells of the leaf apices

nearly the same length as mid laminal Cells............c.ooouviiiiiiiiiit e 10



10 Stem leaves either markedly decurrent or cordate....

10' Stem leaves not or weakly decurrent, not cordate...........cccooiiiiiis i, 11

1 Branch leaves broadly ovate to nearly elliptic; costa of branch leaves

stout and nearly uniform in width throughout, mostly %—7s the leaf length;

spores mostly 18-21 ym; northern in distribution....

..................................................................................... Eurhynchium pro parte (E. speciosum)
1 Branch leaves ovate-acuminate, ovate-lanceolate, or broadly ovate and

acuminate, not elliptic; costa of branch leaves distinctly tapered, delicate,

shorter (mostly % the leaf length or less); spores smaller, mostly

12—15 Um; WIdESPread.......cccooeiiiiiiiiiiceeeeeeeet e Rhynchostegium

Brachythecium Schimp. in Bruch et al., Bryol. Eur. 6, 5 (1853)

Type taxon: Brachythecium rivulare Schimp.

Plants slender to robust, forming loose or compact mats, or erect turves. Stems prostrate or
ascending, irregularly to subpinnately branched, lacking paraphyllia, in cross-section with a central
strand, lacking a hyaloderm (in N.Z. spp.). Stem and branch leaves usually somewhat differentiated,
crowded, erect-spreading, sometimes homomallous to * falcate-secund, symmetric, usually little
differentiated when dry, narrowly lanceolate to broadly ovate, acute to piliferous, usually plane, not
bordered, serrulate or less commonly entire. Costa single, unbranched, extending half or more of the
leaf, occasionally subpercurrent, with or without a terminal abaxial spine (or teeth). Upper laminal
cells smooth, firm-walled, elongate, sometimes weakly porose; basal cells shorter and usually +
porose; alar cells usually well differentiated, quadrate to inflated.

Sexuality variable. Perichaetial leaves mostly acuminate, becoming larger with age and/or with
fertilisation, erect or widely squarrose-spreading. Setae elongate, straight or flexuose, scabrose or
smooth, usually red-brown; capsules inclined to horizontal, rarely + erect, weakly asymmetric, oblong-
ovoid and rather short, or rarely £ cylindric, only slightly wrinkled when dry; exothecial cells variable
in shape. Annulus usually differentiated; operculum conic, blunt or acute, rarely apiculate. Exostome
teeth yellow-brown to dark brown, cross-striate below, bordered, trabeculate; endostome free, with a
high basal membrane; segments well developed, keeled, perforate; cilia variable in number, well
developed and nodose to appendiculate, rarely rudimentary. Calyptra cucullate, smooth. Spores
small, smooth, or finely papillose.

Taxonomy: A large genus estimated to include more than 200 species (Hedenas 2002). The genus is
worldwide in distribution, with species concentrations in eastern Asia and North and South America;
relatively few species occur in tropical regions. Eight species are recognised for N.Z.

Brachythecium is a highly diverse genus and it is presented here in a traditional (Brotherean) sense.
The genus has often been divided into subgenera and sections, of which four and five, respectively,
were treated by Brotherus (1925), but for the most part more recent authors have resisted raising
these infra-generic groupings to generic rank. Smith (2004) applied five sections in his treatment of the
15 British species. Crum & Anderson (1981) suggest that the traditional view of Brachythecium is
given meaning by having “short, asymmetric capsules, reddish peristomes, commonly roughened
setae, and single costate, biplicate leaves”.

Hedenas’s (2012) review of the Australian species is founded (with contents virtually unchanged) on
an earlier (2002) review, and treats five species occurring in N.Z. It also treats two northern
hemisphere species that do not occur in N.Z., as well as the Australian endemic B. latinervium
Hedenas. Hedenas (1996) compared the last to several species, including B. fontanum Fife, with
which it will likely prove synonymous.

Both Smith’s (2004) British flora and Crum & Anderson’s (1981) eastern North American flora discuss
five species that also occur in N.Z. Despite the modest number of species accepted in the present
eFlora, Crum & Anderson’s (1981) warning concerning the difficulty of the genus is valid in a N.Z.
context and deserves repetition here: “This is one of the most difficult of all moss genera. Bryologists
sometimes try too hard to name sterile material, even when the species are widespread and even
weedy, as many of the Brachythecia are. The differences are often difficult to describe, and no keys
work well. On a local-flora basis, sterile scraps can usually be named reasonably well, but there are
species that resist taxonomic separation even in good and fertile condition.”

Etymology: The generic name refers to its short capsules (Gr. brachy- meaning short and Gr. thece
meaning capsules).
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Branch leaf margins entire or nearly so; stems very slender and terete

when moist; stem leaves long decurrent, with a large group of small,

firm-walled, £ quadrate alar cells, which extend into a narrow but distinct

decurrency (and mostly cohesive to the stripped leaves); very rarely

FIUIING ININLZ. oo e e e e e e e e e s e e e e e e e e e e e e e e ssnnenes B. albicans

Branch leaf margins mostly serrulate to serrate above, sometimes to
base; stems neither slender nor terete (except B. fontanum and
sometimes weakly so in B. campestre); stem leaves decurrent or not,
with alar cells various, often some  inflated, not forming a large group of
small quadrate cells (except in B. salebrosum and B. campestre, but
there the decurrency is inconspicuous and mostly not stripping with the

leaves); sterile Or frUItING.........ooi i e 2
Plants frUItING.......eeeieee s et e e e e e s ab e e e e aae 3
Plants sterile (not always identifiable).............ccccuiiiiiiiii it e 9
Setae sMooth throUGNOUL...........c.eeiiee s e e e e e 4
Setae scabrose, at least in upper portions (rarely smooth in B. plumosum)..............c............ 5

Leaves weakly to moderately concave, ovate-lanceolate, finely
acuminate but not piliferous, markedly striolate; alar cells subquadrate

AN £ INCrASSALE......iiiiieeiiiiieiie e es eerereeae e e e e e s rrrrrreaaeaeeeaanannnane B. salebrosum
Leaves strongly concave, ovate-oblong, abruptly tapered to a piliferous

acumen, weakly or non-striolate; alar cells moderately enlarged............ ............ B. fontanum
Leaves conspiCUOUSIY PHCALE. .........oiiiiiii e e 6
Leaves striolate or SMOOtN.........ooiiii s e 7
Branch leaves markedly falcate-secund............ccccovieiiieiee e, B. paradoxum
Branch leaves imbricate, erect-spreading, weakly or not secund, not

1= 1072 ) (TSP PPURTRRRRPIR: B. campestre

Stem leaves more broadly ovate than branch leaves; branch leaves
usually 2-3 mm; alar cells oblong, enlarged, those of stem leaves
conspicuous and broadly decurrent............ccooiiiiiiiiiii B. rutabulum

Stem and branch leaves similar in shape; branch leaves less than
2.0 mm; alar cells subquadrate, not enlarged, few or numerous, not
decurrent (in B. plumosum) or narrowly decurrent (in B. velutinum)........................... 8

Setae rough throughout; plants silky, with branch leaves + falcate-

secund; upper costae mostly toothed at back; leaf tips usually

SOMEWhAt tWISTEA.... ..o s B. velutinum
Setae smooth below, rough above (rarely smooth throughout); plants not

silky, with branch leaves imbricate, somewhat secund but not falcate;
upper costae not toothed at back (but often with a terminal spine);

leaf tips NOt tWIStEd.......oooiiiiiie e B. plumosum
Stem leaves markedly striolate to plicate............ooviiiiiiiii 10
Stem leaves weakly striolate to SMOOth..............oveiiiiiiiiiii 11

Leaves falcate-secund, those of branches usually <1.5 mm; alar group
small and composed of rather irregular cells...........c.occoeiiiiii i, B. paradoxum

Leaves erect-appressed to spreading, not or only weakly secund, never

falcate, those of branches >1.8 mm; alar group moderate to large and

composed of more regular, quadrate or subquadrate cells....

............................................ B. campestre or B. salebrosum (not distinguishable when sterile)

Leaves ovate-oblong, abruptly tapered to a piliferous acumen, strongly
LoTo] g o7 1Y/ YRR B. fontanum

Leaves ovate-lanceolate, not abruptly tapered and lacking a piliferous
acumen, only moderately CONCAVE. .........cooi ittt et 12



12 Stems and branch leaves markedly differentiated; stem leaves usually
greater than 2.0 mm; alar cells inflated, markedly decurrent in stem

[EAVES....e ettt e e e e e e e e e e e e b et eeeaaaae e s B. rutabulum
12' Stem and branch leaves not differentiated; stem leaves rarely

exceeding 2.0 mm; alar cells not inflated, weakly or not decurrent...........cccccce ovvieeeeeeen. 13
13 Plants small, not associated with moving water; branch leaves <1.5 mm

long and <0.4 mm wide, somewhat twisted at apices; stem leaves
weakly decurrent; stem and branch leaves + falcate-secund, especially
when dry, often twisted at apiCeS ......ccuvvviiiiiiiie s B. velutinum

13' Plants medium-sized, nearly always occurring near moving water;
branch leaves usually 1.5-2.0 mm long and 0.6-0.8 mm wide;
stem leaves not decurrent; stem and branch leaves neither falcate-
secund nor twisted apically When dry..............iiiiiiiis e B. plumosum

Excluded Taxa: Brachythecium cymbifolium Dixon & Sainsbury is treated here as a synonym of
Scleropodium touretii.

Brachythecium subpilosum (Hook.f. & Wilson) A.Jaeger, a species based on a South American
(Hermite 1.) type, was included as a N.Z. species by Fife (1995), without citation of specimens. This
report was founded on A.J. Fife 8340 from the St Arnaud Range (Nelson L.D.; CHR 459810). Further
study shows this material is better referred to the relatively common B. salebrosum, and it is not
discussed further here.

Brachythecium subpilosum var. angustifolium Allison and B. allisonii Fife are nomenclatural synonyms
and both are based on material from Flagstaff Hill (Otago L.D., K.W. Allison 5723, CHR 379104).
Further study suggests that this material is best referred to B. campestre, wherein it is discussed.

Brachythecium subplicatum sensu Sainsbury is considered here to be identical to B. fontanum Fife.

Brachythecium albicans (Hedw.) Schimp. in Bruch et al., Bryol. Eur.

6, 23 (1853)
= Hypnum albicans Hedw., Sp. Musc. Frond. 251 (1801)
= Chamberlainia albicans (Hedw.) H.Rob., Bryologist 65: 112 (1962)
Lectotype: Europe, no further data, G. (Designated by Hedenas 2002.) Not seen.

Plants medium-sized, often very slender, soft, yellow- or white-green, usually forming dense turves.
Stems ascendant, less often creeping, irregularly branched, usually slender and elongate, pale green,
to at least 90 mm long (commonly less than 45 mm), terete, in cross-section with a central strand and
several layers of thick-walled cortical cells, very sparsely beset below with yellow-brown smooth
rhizoids (in fascicles on abaxial side of leaf bases). Branches variable, 5-20(-35) mm long, terete or
with leaves + secund. Stem leaves imbricate and erect, ovate-lanceolate, slenderly acuminate, plicate
both dry and moist, with margins plane throughout or weakly reflexed below, strongly concave,
narrowly decurrent, entire or weakly denticulate near apex, (1.8-)2.0-2.6(-2.8) x c¢. 0.9 mm. Branch
leaves smaller, c. (0.9-)1.3—-1.8 mm, not decurrent, often somewhat secund, weakly plicate, with a
smaller alar group. Costa (of stem leaves) c. 30-45 wide (s above base), extending 2% the length
of the leaf and ending below acumen base, lacking a terminal abaxial spine. Upper laminal cells (of
stem leaves) smooth, firm-walled, linear, 42—60(—75) x 6—8 um, gradually becoming shorter and
broader near insertion; alar cells (of stem leaves) quadrate, short-rectangular, or oblate, firm-walled,
forming a large but weakly differentiated group extending into the decurrency, c. 8-15 cells up the
margin (excluding the decurrency), and reaching c. /4 to the base of the costa.

Dioicous. Perichaetial leaves slenderly lanceolate-acuminate, not or very weakly costate, + secund.
Perigonia gemmiform, scattered on stems, with bracts broadly ovate-lanceolate, weakly costate,
widely spreading at apices, with filiform, 5-6-celled paraphyses and c. 12 antheridia. Setae 8—10 mm
in N.Z. material, smooth, flexuose, mostly weakly dextrorse above, red-brown; capsules inclined,
asymmetric, oblong-ovoid, ¢. 1.5 mm (excluding operculum), red-brown; exothecial cells oblate to
shortly rectangular. Operculum bluntly conic. Exostome teeth and endostome not clearly seen in
N.Z. material. Spores c. 12—14 um.

lllustrations: Plate 1. Crum & Anderson 1981, fig. 509; Hedenas 2002, fig. 2 d—e; Meagher & Fuhrer
2003, pp. 50-51; Smith 2004, fig. 273, 1-5.

Distribution: NI: N Auckland, S Auckland, Gisborne (Waioeka Gorge), Hawke’s Bay, Taranaki,
Wellington; SI: Nelson, Marlborough, Canterbury, Otago, Southland.



Adventive. Tasmania*, mainland Australia*. Widespread in the northern hemisphere, including Europe*
and North America*.

Habitat: A very weedy species occurring in a wide range of modified habitats. Very often among
grasses, often in lawns (either roughly or closely mown), less often in native scrub or open areas in
forests, especially at road or track margins; occurring in both dry and moist situations. Sometimes
occurring on or adjacent to concrete or even asphalt, in dune slacks, and waste areas. Rarely on tree
(Sophora, Salix) bases and even waterlogged peat. Ranging from near sea level (Mayor I.,

S. Auckland L.D.) to c. 1100 m (Mt Taranaki, Taranaki L.D.) on the North I. and from sea level
(Christchurch) to at least 950 m (near Beaumont in Blue Mountains, Otago L.D.) on the South I.
Breutelia affinis, Ceratodon purpureus, Eurhynchium praelongum, Pseudoscleropodium purum,
Syntrichia antarctica, Thuidiopsis furfurosa, and Triquetrella triquetra are frequently associated moss
species.

Notes: An early, and possibly the first N.Z., collection of this species was made by V.D. Zotov in 1931
at Palmerston North (Wellington L.D.). The species is nearly always sterile in N.Z. and the only fruiting
N.Z. collection appears to be from Wanaka (Otago L.D., P. Beveridge AT-28, WELT M036343).

Recognition: The slender, terete habit and its frequent presence among mown grasses are often
sufficient to differentiate this species from its congeners. Slenderly acuminate leaves with entire
margins and a large group of decurrent quadrate alar cells are microscopic features providing
distinction. Smith (2004, p. 820) succinctly describes this species in Britain as “readily recognized in
the field by the pale silky patches and string-like shoots with imbricate plicate leaves”.

Confusion can occur between the present species and some forms of B. salebrosum. The present
species is dioicous and rarely fruiting, while B. salebrosum is autoicous and often fruiting.
Brachythecium albicans is a less branched plant with distinctly terete stems and branches, entire
leaves, and a proportionally larger alar group of firm-walled and quadrate, shortly-rectangular or oblate
cells. The decurrency usually coheres to the leaf base when leaves are stripped from the stem, in
contrast to B. salebrosum.

Confusion sometimes also occurs with Ischyrodon lepturus (Fabroniaceae), which is a coastal species
in N.Z. In the non-coastal B. albicans the plants are more ascendant, the stem leaves are clearly
decurrent, and the alar cells extend only c. %5 to the base of the costa (while in /. lepturus the alar cells
extend over the adaxial surface of the costa base). Other differences are detailed under /. lepturus.

Etymology: The epithet albicans means becoming white, and is derived from a polynomial used by a
pre-Hedwigian author (probably Dillenius).

Brachythecium campestre (Miill.Hal.) Schimp. in Bruch et al., Bryol.

Eur. 6, 16 (1853)

Hypnum rutabulum var. campestre Mull.Hal., Syn. Musc. Frond. 2, 368 (1851)
Type: Europe. Not seen.

Brachythecium subpilosum var. angustifolium Allison, Trans. Roy. Soc. New Zealand 88: 9 (1960)
= Brachythecium allisonii Fife, Bryologist 98: 315 (1995)

Holotype: N.Z., southern base of Flagstaff Hill, Dunedin, K.W. Allison 5723, 9 May 1955,
CHR 379104! Isotype: BM!

Plants medium-sized, rather soft, yellow-green, forming loose mats. Stems apparently ascendant,
irregularly branched, yellow- to pale brown, to at least 75 mm long, in cross-section with 3—4 layers of
thick-walled cortical cells and a distinct central strand, beset below with brown, smooth rhizoids (in
fascicles on abaxial side of leaf bases). Branches variable in length, weakly terete. Stem leaves
erect-spreading to weakly secund, symmetric, strongly plicate (with several pleats extending % or
more the leaf length), scarcely altered when dry, ovate-lanceolate to lanceolate from a weakly
auriculate base, evenly tapered to a narrowly acuminate apex, not or irregularly and weakly recurved
at margins, weakly concave, not or slightly decurrent (decurrencies not visible under stereoscope),
often strongly and sharply serrulate near apex, sometimes serrulate nearly to base, or occasionally
entire or nearly so, 2.5-3.3 x 1.0-1.2 mm. Branch leaves somewhat smaller, strongly plicate, variably
serrulate (mostly strongly and sharply serrulate but sometimes only finely serrulate at apices, with
serrulations extending to base, or occasionally entire throughout, often with a few strong teeth at leaf
base), often + twisted at apices, (1.8-)2.1-2.5(3.0) x 0.5-0.8 mm. Costa (of branch leaves)

c. 25-30 ym wide (¥4 above base), often obscured by plications, extending 5% the length of the leaf,
with or without a terminal spine. Upper laminal cells (of branch leaves) smooth, firm-walled, linear,
75-120 x 5-8 uym; basal cells shorter, wider and porose in ¢c. 3-5 rows, not pigmented; alar cells



neither inflated nor pigmented, firm-walled, subquadrate to + oblong, forming a moderate-sized but ill-
defined group (c. 4-8 cells along margin and reaching c. 3 to costa), sometimes with a few sharp
marginal teeth.

Autoicous. Perichaetia scattered on stems, apparently enlarging after fertilisation; perichaetial
leaves with an oblong base and quickly contracted to an acuminate apex, ecostate, entire, patent
above, sheathing the lower seta. Perigonia ovoid, scattered on main stems, with ecostate, obovate-
cuspidate bracts less than 1 mm long surrounding filiform, 6—7-celled paraphyses and c. 8 antheridia.
Setae 15-25 mm, scabrose and weakly sinistrorse throughout, yellow-brown; capsules inclined to
horizontal, asymmetric, oblong-ovoid, c. 1.7-2.0 mm (excluding operculum), pale or dark brown;
exothecial cells mostly oblong, c. 40 ym; annulus not seen; operculum conic. Exostome teeth
lanceolate; endostome with perforate segments and paired or single, nodose cilia, mostly c. 7z or
more the height of the segments. Calyptra cucullate. Spores 15-24 um, smooth or nearly so.

lllustrations: Plates 1, 2. Crum & Anderson 1981, fig. 515.

Distribution: SI: Canterbury (Craigieburn Range), Otago (Flagstaff Hill in Dunedin, Mt Alfred).
Bipolar but possibly adventive in N.Z. Scattered but widely distributed in the northern hemisphere.

Habitat: Known confidently from only three localities from which the collections are both ample and
fertile. The earliest example, from Mt Alfred (CHR 472215A) was collected in Jan. 1892 by W. Bell
from “grass crevices of rock” at an elevation of c. 340 m and determined soon afterwards by V.F.
Brotherus. The Dunedin material was collected by K.W. Allison (CHR 379104) in 1955 from “on rotten
log and on earth” from a “small open space” in a pine plantation at the “southern base” of Flagstaff Hill.
The collection was probably made at an elevation of between 400 and 600 m. A second collection,
lacking capsules but bearing scabrose setae, was made by K.W. Allison approximately two years after
his first from “near the original finding” [at Flagstaff Hill]. He created the name Brachythecium
subpilosum var. angustifolium to accommodate this material. A third collection referred here is from a
much higher elevation, c. 1600 m at Mt Olympus in the Craigieburn Range, B.H. Macmillan 75/16
(CHR 229620). The leaves here are less strongly toothed (serrulate only in branch leaves but
extending more or less to insertion), but otherwise match other N.Z. collections well. Only one
detached seta with capsule and one attached but fragmented seta are present, but these are both
scabrose. The collection from soil was gathered in a Chionochloa pallens—Celmisia grassland. One of
the Flagstaff collections is mixed with Calliergonella cuspidata, Distichophyllum pulchellum, and
Ptychomnion aciculare.

Notes: There are a small number of scant, often sterile, and mostly poorly documented collections in
CHR named by various workers as close to or possibly B. campestre. None can be named with
confidence and they are not discussed further here.

Neither Dixon (1929) nor Sainsbury (1955) discussed this species for N.Z., although Fife (1995)
included it as a N.Z. species, without the citation of specimens, while simultaneously creating the
name B. allisonii for material from Flagstaff Hill.

Crum & Anderson (1981, p. 1050) reviewed the opinions of various American and European workers
concerning the status of this species and expressed the view that B. campestre is “troublesome and
cannot be considered a species of the first rank”. This rather nebulous but succinct view applies to
N.Z. material as much as it does to the North American.

This is a confusing taxon in a difficult genus. While, in a regional context, an argument could be made
to treat the few ample collections as merely aberrant B. salebrosum, to do so would confuse the
concept of that species, which has smooth setae. Such an argument would also ignore or counter
efforts made by many authors to account for similar collections from other regions. Recognition of B.
campestre as a rarely collected (or rarely recognised) N.Z. species is the most practical solution
available. It is not clear whether this should be considered a native or an adventive species.

Recognition: Ample and fruiting material is required for confident identification. The scabrose setae
in B. campestre is the most reliable feature to distinguish it from the more common and similar B.
salebrosum, which has a smooth seta. The larger stem leaves and the sometimes strongly and
sharply serrulate nature of both the stem and branch leaves help to corroborate the distinction. The
alar group here tends to be smaller and their component cells less quadrate when compared to B.
salebrosum.

Etymology: The epithet campestre refers to plains or flat areas.



Brachythecium fontanum Fife, New Zealand J. Bot. 28: 126 (1990)

Holotype: N.Z., Canterbury, valley of Broad Stream, above Cora Lynn Station, 20 Apr. 1989,
A.J. Fife 9251, CHR 461262! Isotypes: BA, MICH, NSW, NY, WELT.

Misapplications: Brachythecium subplicatum sensu Sainsbury 1955

Plants robust, soft, bright yellowish-green, shiny, stoloniferous, forming loose, emergent turves.
Stems stoloniferous below, with terminal portions erect-ascendant, simple or irregularly branched and
often giving rise to elongate, ascendant branches below, green, to 200 mm long, julaceous, in cross-
section with a distinct central strand and with 3-5 layers of thick-walled cortical cells, with rhizoids
absent or nearly so. Branches variable in length, to 90 mm, terete when moist. Stem leaves
imbricate, erect-spreading, little altering and weakly striolate when dry, ovate-oblong, abruptly tapered
from a rounded apex to a long (525-725 um), piliferous, denticulate or entire acumen, with margins
plane or somewhat inrolled, strongly concave, decurrent, entire below, usually denticulate above and
often with a few large teeth just below the base of the acumen, (2.5-)2.8-3.1 x (1.3-)1.5(—1.7) mm
(including acumen). Branch leaves smaller, to c. 2.5 mm long, but otherwise similar. Costa rather
weak, c. 30—45 pym wide (/5 above base), extending %:—% the length of the leaf (excluding the
acumen), lacking a terminal spine. Upper laminal cells smooth, firm-walled, linear,
(60-)80-100(—120) x c. 7-8 um; basal cells shorter, broader, and porose; alar cells + oblong,
moderately enlarged to form a weakly defined, decurrent, non-auriculate group, with a single row of
6-8 shortly rectangular cells often at alar margins.

Autoicous, with inflorescences scattered on stems. Perichaetial leaves oblong to ovate-lanceolate,
ecostate, becoming patent above. Perigonia gemmiform, ¢c. 1.5 mm long, with bracts ovate-
acuminate, ecostate, and erect, enclosing filiform, 4-5-celled paraphyses. Setae (14—)18-26 mm,
smooth, weakly sinistrorse above, red-brown; capsules + horizontal, curved, oblong-obovoid,

c. 2.6 mm, dark yellow-brown; exothecial cells mostly oblong, (30-)36—45(-51) ym long. Annulus
not seen; operculum short conic. Exostome teeth lanceolate; endostome with well-developed,
nodose, paired cilia. Spores green, 18—22 ym diam., nearly smooth.

lllustrations: Plate 3. Fife 1990, figs. 1-2.

Distribution: SI: Nelson, Marlborough (Branch River), Canterbury, Westland, Otago, Southland.

Endemic. The absence of records of this species from both the North I. and other cool regions of
Australasia is surprising. Brachythecium latinervium Hedenas of mainland Australia may prove to be
conspecific, but no material of it has been seen.

Habitat: On water-logged muck or floating in pools associated with montane to subalpine springs,
seeps, and stream margins. Usually forming emergent loose turves and sometimes also occurring in
waterlogged herb/bryophyte mats in waterfall spray zones. Ranging from 530 m (Eyre Mountains,
Southland L.D.) to at least 1680 m (Branch River, Marlborough L.D.). Brachythecium rutabulum,
Breutelia pendula, Cratoneuropsis relaxa, Philonotis pyriformis, and Marchantia berteroana are often
associated.

Recognition: In a regional context, this is an unmistakeable species characterised by ovate-oblong
and non-plicate leaves abruptly tapered to a long piliferous apex; its semi-aquatic habitat provides
further distinction. It is probably most closely allied to B. rutabulum.

Brachythecium fontanum exhibits similarities to B. subplicatum (Hampe) A.Jaeger from the Falkland
Is, South Georgia, and magellanic regions of South America, but differs from that species by having
more weakly differentiated and non-auriculate alar groups and by being more piliferous, as well as by
its geographic distribution.

Etymology: The species epithet fontanum refers to an association with springs.

Brachythecium paradoxum (Hook.f. & Wilson) A.Jaeger, Ber.

Thatigk. St. Gallischen Naturwiss. Ges. 1876-1877: 339 (1878)
= Hypnum paradoxum Hook.f. & Wilson, London J. Bot. 3: 554 (1844)
Lectotype: Hermite Island, Cape Horn, J.D. Hooker 169, Herb. Hook., BM 000851301!
(Designated by Hedenés 1996.)

Plants medium-sized, soft to wiry, yellow- to brown-green, forming loosely to densely interwoven
mats. Stems prostrate, + pinnately branched, yellow-brown, variable in length, to at least 90 mm long,
in cross-section with a central strand and 3—4 layers of thick-walled cortical cells, beset below with



pale brown, smooth rhizoids. Branches variable in length, 3—17 mm long, with leaves falcate-secund.
Stem leaves * falcate-secund, symmetric, plicate, with pleats visible under the stereoscope and
extending % or more the leaf length, scarcely altered when dry, ovate-lanceolate, acuminate, plane or
weakly recurved below, not concave, not decurrent, denticulate (sometimes strongly or rarely weakly)
above or nearly to insertion, 2.0-3.0 x c. 0.5 mm. Branch leaves smaller, 1.0-1.5(—2.0) mm long,
strongly falcate-secund to nearly circinate, finely to coarsely denticulate above or to insertion, recurved
at margins. Costa c. 30 ym wide (/4 above base), extending c. % the length of the leaf, ending in a
stout abaxial spine. Upper laminal cells smooth, firm-walled, linear, 60—105 x 6—8 uym; basal cells
shorter in c. 3 rows; alar cells thick-walled, irregularly quadrate to short-rectangular, forming a small,
poorly defined group.

Autoicous. Perichaetia lateral on stems; perichaetial leaves acuminate from an oblong base,
ecostate, widely spreading to squarrose above. Perigonia gemmiform, c. 1 mm long, scattered on
stems, with ecostate, oblong-acuminate bracts and filiform (c. 7-celled) paraphyses. Setae 10-22 mm,
papillose throughout, weakly sinistrorse, red-brown; capsules inclined to horizontal, asymmetric,
oblong-ovoid, c. 2.0-2.8 mm long (excluding operculum), yellow- to dark brown; exothecial cells
oblate to shortly rectangular. Annulus of 2-3 rows of cells; operculum bluntly conic. Exostome teeth
lanceolate; endostome with well-developed, usually paired, and nodose cilia. Calyptra c. 2.5 mm
long, sometimes finely pilose at base. Spores (12—)15-21 um, finely papillose.

lllustrations: Plate 4. Brotherus 1925, fig. 688; Malcolm & Malcolm 2003, p. 6; Meagher & Fuhrer
2003, pp. 52-53.

Distribution: NI: S Auckland (Maungapdhatu, several locations near Taupd), Gisborne (Lake
Waikaremoana), Hawke’s Bay (Titiokura), Taranaki (Mt Egmont), Wellington; SI: Nelson, Marlborough
(Inland Kaikoura Range), Canterbury, Westland (Otira), Otago, Southland.

Austral. Tasmania*, mainland Australia®, southern South America*, Kerguelen*, Crozet Is*, Marion 1.*
Reported from southern Africa by Hedenas (2002), although this report might be based on an earlier
record from “Afr. 4” by van der Wijk et al. (1959, p. 216) that was almost certainly founded on records
from Kerguelen.

Habitat: This is a versatile species that can occur on soil, rock, duff, rotten wood, or rarely on bark, in
a wide range of vegetation types, including Fuscospora solandri and broad-leaved forests, manuka
scrub, tussock grasslands, and alpine vegetation. It mostly avoids moist situations and rarely occurs
as an epiphyte. It can grow on a variety of rock types, including greywacke, limestone, and basalt. The
bulk of records are from the South I. east of the Main Divide, but the species is also particularly
common on the higher-elevation limestone/marble in Nelson L.D. Known from 610 (Ohakune,
Wellington L.D.) to at least 1600 m (Wilkes Pool Gorge, Mt Egmont, Taranaki L.D.) on the North |. On
the South I. ranging from c. 300 (Mt Thomas, Canterbury L.D.) to at least 2300 m (Inland Kaikdura
Range, Marlborough L.D.), although collections from below 600 m are few in number. Cladomnion
ericoides, Ditrichum spp., Hylocomium splendens, Leptotheca gaudichaudii, Palamocladium
leskeoides, Pohlia cruda, Rosulabryum billardierei, and Tortella knightii are frequent associates.

Recognition: The species most easily confused with B. paradoxum is B. velutinum, and some
collections from mid elevations on the South I. are troublesome. In B. paradoxum the plicate nature of
both branch and stem leaves is apparent under the stereoscope and the leaves are generally less
strongly serrulate, particularly in their upper portions, and more strongly circinate than the leaves of
B. velutinum. Brachythecium paradoxum is usually a golden or brown-green colour while B. velutinum
is a yellow- to bright green plant. The branch leaf margins are more obviously recurved in

B. paradoxum than in B. velutinum. The elevational range of the two species overlaps, but

B. paradoxum is generally a higher-elevation species (c. 300 to at least 2300 m, vs near sea level to
¢. 700 m on the South I.).

Confusion also occurs with Sanionia uncinatus of the Amblystegiaceae. The alar cells of

B. paradoxum are small and thick-walled, even in the extreme alar angles, while in S. uncinatus there
are a few thin-walled and inflated cells in the extreme angles. A stem cross-section shows
Brachythecium to lack a hyaloderm, while S. uncinatus has a hyaline cortical layer, with cortical cells
that often adhere to stripped-off leaves. Plants of B. paradoxum are generally less robust and have
leaves that are shorter (1.0-1.5 mm vs generally 22.0 mm) and more strongly toothed than the leaves
of S. uncinatus.

Finally, B. paradoxum is sometimes confused with Austrohondaella limata. The presence of a strong
single costa and papillose seta will distinguish B. paradoxum. The denticulate margins, differentiated
alar cells and generally larger leaves also serve to differentiate the present species.



Etymology: The epithet apparently refers to difficulty that Wilson and Hooker had in separating this
species from Hypnum (Drepanocladus) aduncum.

Brachythecium plumosum (Hedw.) Schimp. in Bruch et al., Bryol.

Eur. 6, 8 (1853)

= Hypnum plumosum Hedw., Sp. Musc. Frond. 257 (1801)
Conserved type: Austria, Ost-Steiermark, bei Hartberg, J. Baumgartner, Feb. 1943, S
accession number B125673 (Image viewed online, JSTOR Global Plants, accessed 17 May
2018.)

Plants medium-sized, yellow-, brown-, or bright green, forming adherent mats on streamside rocks.
Stems prostrate, irregularly branched, green, to 30(—45) mm long, in cross-section with a distinct
central strand and several layers of thick-walled cortical cells, with scattered tufts of yellow-brown,
smooth rhizoids. Branches 5-15(—22) mm long. Stem and branch leaves not differentiated, crowded,
homomallous or erect-spreading, symmetric, scarcely altered and smooth or weakly striolate when dry,
ovate-lanceolate, acuminate, plane at margins, concave, not or scarcely decurrent, serrulate above or
nearly to base, 1.5-2.0 x 0.6—0.8 mm. Costa c. 30—40 uym wide near base, to c. % the leaf length,
usually projecting terminally as an inconspicuous abaxial spine. Upper laminal cells smooth, firm-
walled, vermicular, (50-)60-75(-85) um long, becoming longer in lower leaf; basal cells shorter and +
porose; alar cells subquadrate or short oblong, thick-walled, forming a moderately differentiated group
that extends c. 8-12 cells up the margin and c. %2 to the costa base in stem leaves (usually smaller in
branch leaves).

Autoicous. Perichaetia lateral on main stems; perichaetial leaves acuminate from an oblong base,
ecostate, widely spreading to squarrose. Perigonia gemmiform, c. 1.5 mm long, scattered on main
stems, with ecostate, oblong-acuminate bracts and filiform (c. 7-celled) paraphyses. Setae 10-18 mm,
scabrose above and smooth below, or rarely smooth throughout, ¢c. 210 ym diam., weakly sinistrorse,
yellow-brown; capsules inclined to horizontal, asymmetric, oblong-ovoid, 1.5—-2 mm long (excluding
operculum), yellow- to dark brown; exothecial cells irregular in shape and size. Annulus weakly
differentiated, of 2—3 cell rows; operculum conic, acute or shortly rostrate at apex. Exostome teeth
lanceolate; endostome with cilia well-developed, in groups of 1-3, and appendiculate. Calyptra

c. 2 mm long. Spores c. 12—18 um, nearly smooth.

lllustrations: Plate 3. Crum & Anderson 1981, fig. 506; Beever et al. 1992, fig. 78 h; Hedenas 2002,
fig. 2 j-k; Smith 2004, fig. 278, 11-15.

Distribution: NI: N Auckland, S Auckland, Gisborne, Hawke’s Bay (Kaweka Range) Wellington; SI:
Nelson, Marlborough, Canterbury, Westland, Otago, Southland, A.

Nearly cosmopolitan.

Habitat: On non-calcareous rocks in stream beds, less commonly at lake margins, occasionally away
from moving water, and sometimes on sandy soil, tree bases, logs, or rock faces. Occasionally
occurring as an epiphyte in humid subalpine areas. Ranging from near sea level to at least 1280 m
(Kaweka Range, Hawke’s Bay L.D.) on the North I. and from near sea level (Pelorus Bridge Scenic
Reserve, Marlborough L.D.) to at least 1600 m (St Arnaud Range, Nelson L.D.) on the South I.

Recognition: The combination of smooth or only weakly striolate leaves, branch leaves scarcely
differentiated in shape from stem leaves, lack of twisted leaf apices, setae that are scabrose above
and smooth below, and a strong preference for non-calcareous rocks near moving water generally
make this species easily recognisable. This habitat is similar to that of Sematophyllum jolliffii, but the
ovate-lanceolate and acuminate leaves of B. plumosum serve to distinguish it from that species.
Sematophyllum jolliffii has elliptic and broadly acute leaves. Coloration helps distinguish them in the
field, and S. jolliffii has cuspidate and moderately flattened branch apices; both species have variably
scabrose setae. There is no other species with which B. plumosum is likely to be confused.

Etymology: The epithet plumosum means feathery, but it does not seem appropriate for the plant; it
was derived from a polynomial used by Dillenius.



Brachythecium rutabulum (Hedw.) Schimp. in Bruch et al., Bryol.

Eur. 6, 15 (1853)
= Hypnum rutabulum Hedw., Sp. Musc. Frond. 276 (1801)
Lectotype: Europe, herb. Hedwig-Schwagrichen, G. (Designated by Hedenas 2002.) Not
seen.

Plants medium-sized or robust, coarse, yellow-green or bright green, forming loose and untidy mats.
Stems prostrate to ascendant and self-supporting, usually arching, irregularly but much branched,
pale green to brown, to at least 80 mm long, in cross-section round or elliptic, with a distinct central
strand and 3—4 layers of thick-walled cortical cells, with fascicles of pale brown, smooth rhizoids
arising from abaxial side of leaf bases. Branches variable in length, commonly 5-20 mm long, with
leaves slightly complanate, spreading. Stem leaves spreading, symmetric, not or only weakly plicate,
scarcely altered when dry, ovate, acuminate, sometimes twisted at apices, plane, scarcely concave,
decurrent, serrulate nearly to base, less often only above, with a large alar group, (2.0-)2.5-3 mm x
c. 1 mm. Branch leaves smaller and narrower, 1.5-2.5 mm, slightly plicate when dry, with a smaller
alar group, not or only weakly decurrent. Costa c. 30 um wide (3 above insertion), extending c. ¥2—%
the length of the leaf, + evenly tapered throughout, lacking a terminal spine. Upper laminal cells
smooth, rather thin-walled, linear, c. 100-150 x 9 ym, basal cells shorter in 3-5 rows; alar cells (of
stem leaves) in a large but ill-defined group that extends c. % from the margin to the costa and into the
decurrency, inflated and rather thin-walled, oblong.

Autoicous or polygamous. Perichaetia scattered on stems, apparently enlarging after fertilisation;
perichaetial leaves acuminate from an oblong base, ecostate, erect-spreading to squarrose.
Perigonia ovoid, scattered on lower portion of stems, with ecostate, ovate, shortly acuminate,
sometimes * spreading bracts and filiform (7-9-celled) paraphyses. Setae (15-)20-30(—40) mm,
scabrose throughout, weakly sinistrorse throughout, red-brown; capsules + horizontal, asymmetric,
curved, oblong-ovoid, c. 2.5-3.0 mm long (excluding operculum), dark yellow-brown; exothecial cells
* oblong, (24-)30-60(—75) um, thick-walled. Annulus of 2-3 cell rows, falling with the operculum;
operculum conic, acute and nearly black at apex. Exostome teeth lanceolate; endostome with well-
developed nodose cilia in groups of 2—-3. Calyptra c. 3 mm long. Spores 12—-18 um, finely papillose.

lllustrations: Plate 5. Scott & Stone 1976, pl. 83; Crum & Anderson 1981, fig. 516; Hedenas 2002,
fig. 5 c—d; Meagher & Fuhrer 2003, p. 52-53; Seppelt 2004, fig. 32.

Distribution: NI: N Auckland, including offshore islands (HC, LB, GB), S Auckland, Gisborne,
Hawke’s Bay, Taranaki (near Ohura, Awakino Scenic Reserve), Wellington; Sl: Nelson, Marlborough,
Canterbury, Westland, Otago, Southland; St; Ch; A; C; M.

More or less bipolar, but with a few scattered tropical localities. Tasmania*, mainland Australia*, North
America*, Europe*, Asia. Reported by Crum & Anderson (1981) from Macaronesia, North Africa,
Hawai‘i, Guatemala.

Habitat: Weedy and occupying a wide range of substrates, including duff, humus, peat, sand, rocks
(including limestone and concrete), and rotten logs in a wide range of vegetation types, including
southern beech or mixed podocarp forest, exotic plantations, riparian Salix forest, scrub, and both
native and modified grassland. Often in moist or even waterlogged situations such as seeps or
stream/river margins, and shade tolerant. Only rarely epiphytic (and then probably subject to flooding).
On the North I. occurring from near sea level to at least 740 m (Erua, Wellington L.D.), and on the
South I. occurring from near sea level (several localities) to at least 1675 m (Pisa Range, Otago L.D.)
elevation.

Notes: Brachythecium rutabulum is both weedy and highly variable, ranging from compact, stunted
forms with stems less than 20 mm, to robust, openly branched forms with stems in excess of 80 mm.
The latter are more representative. In compact forms, which are usually associated with drier
situations, the stem leaves can be quite crowded and their decurrencies less conspicuous than
normal. Microscopic features, especially the enlarged and oblong alar cells, however, are diagnostic
even in these plants. The distinctly dimorphic, non-plicate leaves, decurrent stem leaves, and well-
differentiated alar cells usually create a gestalt that permits recognition of this weedy species despite
its variability.

Smith (2004) described this species in Britain as “a fast-growing species, especially of damp woodland
in base-rich situations” and considered it to be “rare or absent on acidic nutrient-poor substrates.” Both
he and Crum & Anderson (1981) reported a wide range of haploid chromosome numbers from
different parts of its wide range.



Brachythecium rutabulum often grows at stream margins and sometimes occurs as an emergent in
small, swift streams. Such material invites comparison, if only by virtue of its habitat, to B. rivulare, a
northern hemisphere species that has been recorded from both Tasmania and mainland Australia
(Hedenas 2002). No N.Z. material is accepted as B. rivulare. The aquatic forms noted above have
stem and branch leaves serrulate * to their base, a tendency for leaf apices to become twisted when
dry, and generally less strongly differentiated alar cells than those occurring in B. rivulare.

Dixon (1929, p. 322) recorded what he termed “B. rutabulum var. robustum Bryol. Eur.” from the Mt
Cook district, citing a collection by J. Murray. Dixon’s record presumably formed the basis of the N.Z.
citation for this taxon in van der Wijk et al. (1959). The Murray specimen has not been examined.
Dixon’s differentia for this alleged variety (quoted by Sainsbury 1955) do not agree with those given by
Limpricht (1903, p. 109). Many infra-specific taxa recognised by earlier workers within B. rutabulum,
including this one, no longer enjoy wide acceptance (e.g., Corley et al. 1981; Smith 2004) in European
literature. For these reasons, plus the variability of B. rutabulum in N.Z., the so-called var. robustum is
not discussed further.

Recognition: Sterile B. rutabulum is sometimes confused with Rhynchostegium tenuifolium.
Brachythecium rutabulum is a more robust species, with larger leaves (stem leaves c. 2.5-3.0 vs
c. 1.6-2.0 long), differentiated alar cells, and decurrent stem leaves. Numerous sporophytic
characters, including seta ornamentation and operculum form, also distinguish the two species.

Sterile material of Eurhynchium speciosum can also be confused here. Brachythecium rutabulum can
be distinguished from E. speciosum by its more strongly dimorphic leaves, less strongly toothed
margins, and the absence of an abaxial costal spicule.

Confusion can also occur with the more wiry, duller, and aquatic Platyhypnidium austrinum. Additional
distinguishing features are discussed under that species. There appears to be little difficulty
in distinguishing B. rutabulum from B. salebrosum in N.Z.

Etymology: The epithet rutabulum, derived from a pre-Hedwigian polynomial, refers to the
resemblance of the sporophyte to a fire-shovel or poker.

Brachythecium salebrosum (F.Weber & D.Mohr) Schimp. in Bruch et

al., Bryol. Eur. 6, 20 (1853)
= Hypnum salebrosum F.Weber & D.Mohr, Bot. Taschenb. (Weber) 312 (1807)
Conserved type: Austria, bei Kremsmunster, J.S. Bétsch, 2 Nov 1859, S. (Not seen.)

Plants medium-sized to robust, rather soft, yellow- to bright green, forming loose or sometimes
compact mats. Stems prostrate to ascendant, irregularly but much branched, green or pale brown, to
at least 70 mm long, in cross-section with a distinct central strand and 3—4 layers of thick-walled
cortical cells, beset below with brown, smooth rhizoids (in fascicles on abaxial side of leaf bases).
Branches variable in length, not complanate. Stem leaves erect to erect-spreading, not secund,
symmetric, somewhat to strongly plicate, scarcely altered when dry, ovate-lanceolate, narrowly
acuminate, usually recurved in lower half or more on one or both sides, weakly concave, not or slightly
decurrent, serrulate above or nearly entire, 2.2—2.5(-3.0) x ¢. 0.7—1.0 mm. Branch leaves smaller,
1.8-2.2(-2.8) % c. 0.4-0.6 mm, usually more strongly serrulate (especially near apex) than stem
leaves, but occasionally nearly entire, otherwise not differentiated. Costa c. 20—30 ym wide (Vs above
insertion), extending %—% the length of the leaf (incorrectly illustrated here), often obscured by leaf
plications, with an abaxial terminal spine present or absent. Upper laminal cells smooth, firm-walled,
linear, (39-)75-105(—120) x c. 5-7 ym; basal cells shorter in c. 3—-5 rows; alar cells quadrate,
subquadrate, or short oblong, strongly differentiated, forming a moderate-sized group extending c. 12
cells up the margin and 5% towards the costa base.

Autoicous. Perichaetia lateral on main stems; perichaetial leaves ovate-lanceolate, ecostate, patent
above. Perigonia narrowly ovoid, scattered (and often numerous?) on main stems, with ecostate,
lanceolate bracts less than 1 mm long, and filiform, 5—-10-celled paraphyses, enclosing 6 or fewer
antheridia. Setae variable in length, c. 10-40 mm, smooth, weakly sinistrorse below and dextrorse
immediately below the capsule, red-brown; capsules inclined to horizontal, asymmetric, oblong-ovoid,
c. 1.6 mm long (excluding operculum), yellow- to dark brown; exothecial cells mostly oblong, to

C. 54 ym. Annulus not seen; operculum bluntly conic. Exostome teeth lanceolate; endostome
detail not seen. Calyptra c. 3 mm long. Spores c. 12—-18(-21) um, finely papillose.

lllustrations: Plate 2. Crum & Anderson 1981, fig. 510; Hedenas 2002, fig. 2 f—g; Seppelt 2004, fig.
33.



Distribution: NI: N Auckland (Kaipara Harbour, Bay of Islands), S Auckland, Hawke's Bay (near
Wairoa), Taranaki (Waitotara River), Wellington (Ohutu Ridge, near Ormondville, Kopuaranga); Sl:
Nelson, Marlborough, Canterbury, Otago, Westland (Otira), Southland (Eyre Mountains); M.

Bipolar; widespread in temperate northern hemisphere regions. Tasmania*, mainland Australia*, North
America*, Europe* and reported from Kerguelen, northern Africa, northern and central Asia, and
Japan.

Habitat: A weedy species growing a range of mostly disturbed or modified habitats. These include
moist soil in waste areas, in drainage ditches, in pastures, and in grazed grassland/ shrubland. This
species also occurs on rotten logs and rarely on the lower trunks of willow trees. It seems to favour
calcareous or nutrient-enriched habitats in N.Z. One collection has been confirmed from deer antler.
On the South I. it ranges from near sea level (Kaikdura Peninsula, Marlborough L.D.) to at least
1670 m (Remarkable Range, Otago L.D.) elevation. Associated moss species include B. paradoxum,
B. rutabulum, Drepanocladus aduncus s.I., and Pseudoscleropodium purum. Only one fertile
specimen of B. salebrosum has been confirmed from the North I.

Notes: Hedenas & Isoviita (1996) proposed a conserved type for the name Hypnum salebrosum
F.Weber & D.Mohr. in order to preserve the modern application of B. salebrosum (F.Weber & D.Mohr)
Schimp. for this widespread and well-known species.

Seppelt (2004) briefly considered the merits of the name B. austrosalebrosum (Mill.Hal.) Kindb. in his
discussion of Macquarie I. collections. He opted to name the Macquarie material as B. salebrosum.
Hedenas (2002) also applied B. salebrosum to mainland Australia and Tasmanian collections.

Recognition: The medium-sized to robust irregularly branched plants with clearly plicate, erect-
spreading leaves (both stem and branch) that are evenly tapered and neither secund nor circinate
serve to differentiate this widespread and weedy species. The alar groups are strongly differentiated
and composed of + quadrate to short oblong cells.

When sterile B. salebrosum cannot be confidently distinguished from the apparently much less
common B. campestre, but when fruiting the smooth setae help to distinguish B. salebrosum.
Brachythecium salebrosum also tends to have less terete stems and branches and less strongly
toothed branch leaves.

Occasional confusion between B. salebrosum and B. albicans can occur. B. salebrosum differs by its
autoicous sexuality, generally more branched habit and less terete stems and branches, scarcely
decurrent and mostly apically denticulate stem leaves, and less regularly quadrate alar cells. The alar
group is also smaller in proportion to the leaves than the alar group of B. albicans. There appears to
be little difficulty distinguishing B. salebrosum from B. rutabulum in N.Z., in contrast to the situation in
some parts of their overlapping ranges.

Larger forms of B. salebrosum could be confused with Palamocladium leskeoides. The latter species
is largely confined to limestone and marble outcrops. Brachythecium salebrosum has smaller leaves
that are not toothed towards the insertion, and non-clasping leaf bases.

Material of Ischyrodon lepturus (Fabroniaceae) is sometimes incorrectly referred to B. salebrosum.
The Ischyrodon is a more compact, darker green, and exclusively coastal plant. Brachythecium
salebrosum has alar cells that extend Y3-% to the costa base, while those of Ischyrodon extend over
the adaxial surface of the costa base. The upper laminal cells of B. salebrosum are generally shorter
than those of Ischyrodon.

Etymology: The epithet salebrosum means rugged or rough, and presumably refers to the frequently
untidy growth pattern.

Brachythecium velutinum (Hedw.) Schimp. in Bruch et al., Bryol.

Eur. 6, 9 (1853)

= Hypnum velutinum Hedw., Sp. Musc. Frond. 272 (1801)
Type: Europe. Not seen.

Plants small, soft, yellow- to bright green, silky, forming loosely interwoven mats. Stems prostrate,
irregularly to subpinnately branched, pale green, to c. 25(-55) mm long, in cross-section with 3—4
layers of thick-walled cortical cells, beset below with pale brown, smooth rhizoids. Branches c. 3-8
mm long, with leaves falcate-secund. Stem leaves falcate-secund (especially at stem tips), symmetric,
not or only weakly plicate, scarcely altered when dry, narrowly ovate-lanceolate, acuminate and +
twisted at apex, plane, scarcely concave, weakly decurrent, mostly coarsely and sharply serrulate
near tip and serrulations extending to insertion or nearly so, 1.4-2.0 x 0.3-0.5 mm. Branch leaves



smaller, 0.9-1.3(-1.5) x c. 0.3 mm, with a smaller alar group than stem leaves, not decurrent. Costa
24-30 um wide (Vs above base) extending c. 2 the length of the leaf (ending well below the base of
acumen), ending in a conspicuous abaxial spine and often toothed abaxially for c. ¥4 of its length.
Upper laminal cells smooth, firm-walled, linear, c. 56—80(—110) x 5—7 uym; basal cells shorter in 3-5
rows; alar cells (of stem leaves) poorly delimited, thick-walled, irregularly quadrate to short-
rectangular, extending to c. 10 cells up the margin and c. 2 to the costa, not extending into the
decurrency.

Autoicous. Perichaetial leaves ovate-lanceolate, ecostate, erect-spreading. Perigonia ovoid-
gemmiform, scattered on branches, with ecostate, ovate, shortly acuminate bracts and

filiform (c. 7-celled) paraphyses. Setae c. 9-16 mm, papillose throughout, c. 180 um diam., weakly
sinistrorse, red-brown; capsules horizontal to pendulous, asymmetric, shortly oblong-ovoid, 1.5-2 mm
long (excluding operculum), pale to dark yellowish-brown; exothecial cells + oblong, 30-60 um.
Annulus of 2-3 rows of cells, falling with the operculum. Operculum bluntly conic. Exostome teeth
lanceolate; endostome with well-developed nodose cilia in groups of 2-3. Calyptra c. 2 mm long.
Spores 15—-19 ym, finely papillose.

lllustrations: Plate 5. Crum & Anderson 1981, fig. 503; Smith 2004, fig. 278, 1-5.

Distribution: SI: Canterbury, Otago, Southland (Te Anau). Reported from C by Vitt (1974), but this
record seems very unlikely, and the voucher specimen has not been seen.

Adventive. Widespread in the northern hemisphere.

Habitat: On soil in dry situations, including grazed areas. Often occurring on tree bases, on vertical
soil or rocky banks (including limestone), and under tussocks. Often on bases or lower trunks of
willows and sometimes associated with manuka (Leptospermum scoparium s.I.) or matagouri (Discaria
toumatou). The eventual finding of this species in drier parts of the North I. seems likely. Ranging from
near sea level (Kakanui, Otago L.D.) to c. 700 m (Otepat6ta Scenic Reserve, Canterbury L.D.).
Associated moss species include Bartramia papillata, Encalypta rhaptocarpa, Hypnum cupressiforme,
Headwigidium integrifolium, Philonotis scabrifolia, Syntrichia antarctica, and Thuidiopsis furfurosa.

Notes: Only one specimen collected prior to 1945 has been confirmed; it was collected in the
Christchurch Botanical Garden in 1891 (W. Bell, CHR 471556). The near absence of early collections,
the association of this species with exotic plantations and/or grazed or otherwise modified native
vegetation, and a lack of reports from either Tasmania or mainland Australia (Hedenas 2002) strongly
suggest that B. velutinum is adventive in N.Z. Its restricted distribution, occurrence at low elevations,
and apparent absence from other southern hemisphere regions are consistent with its proposed
adventive status.

Recognition: The abaxial costal spine here is generally easily seen and is occasionally so robust as
to be visible under high magnification (40-50x%) of the stereoscope. The spores of N.Z. material are
larger than indicated in the description in some northern hemisphere floras (e.g., Crum & Anderson
1981).

This species can be easily confused with B. paradoxum. The two species are usually separable by the
smooth or weakly plicate and more strongly toothed leaves of B. velutinum. In B. paradoxum the
plicate and strongly circinate nature of both the branch and stem leaves is apparent under the
stereoscope. The multiple abaxial spines at the costa terminus in B. velutinum can also be helpful in
difficult instances. Also, the leaf margins (especially of the branch leaves) are not recurved in

B. velutinum but are clearly recurved in B. paradoxum. Brachythecium velutinum is a yellow- to bright
green plant, while B. paradoxum is usually a golden or brown-green colour. The two species overlap in
their elevational distributions, but B. velutinum is not known to occur above 700 m, while

B. paradoxum occurs mostly at higher elevations.

Etymology: The species epithet, meaning velvety, apparently derives from the Dillenian name
("Hypnum velutinum capsulis ovatis cernuis").

Eriodon Mont., Ann. Sci. Nat., Bot. sér. 3, 4: 98 (1845)

Type taxon: Eriodon conostomus Mont.

Taxonomy: Eriodon was created by Montagne to accommodate a Chilean species of
Brachytheciaceae characterised in part by extremely long (equalling half the capsule length) peristome
teeth and a long and finely rostrate operculum. Brotherus (1925) recognised two species of Eriodon,
both South American. Other species, to a total of nine, have been described in or transferred to the
genus. Buck (1981) transferred three species of these nine to other genera (disposed in three



separate families). The single N.Z. species has been treated as a Rhynchostegium by Hedenas
(2002), but his proposed placement is not followed here, mainly due to sporophyte morphological
differences between the genera.

Buck (1981) characterised the genus as “smallish subcomplanate plants with ovate-lanceolate,
unicostate leaves, margins serrulate throughout, linear laminal cells, alar cells differentiated only in the
extreme basal angles, an autoicous sexual condition and suberect capsules. The exostome is
papillose, with the papillae arranged in horizontal rows at the base of the teeth. The endostome is
papillose throughout with a relatively high basal membrane and narrow segments. The operculum is
long-rostrate.”

Although it was originally described in Rhynchostegium, the peristome of Eriodon cylindritheca differs
strongly from both other N.Z. species of that genus and from the European type species (R. confertum
(Dicks.) Schimp.). In E. cylindritheca (and the one specimen of E. conostomus available for
examination), the exostome teeth are pale, linear, bordered below, not shouldered and coarsely
papillose-baculate throughout on the outer surface. The papillae are arranged in transverse rows on
the lowermost plates. In both species the endostome is papillose-baculate throughout, arises from a
basal membrane (which is 200—240 um high in the type species), and has very long, linear segments.
Cilia have not been seen in the type species, but they are also sometimes weakly developed in

E. cylindritheca.

The description of E. cylindritheca, below, is presented here as representative of the genus.

Etymology: According to Meagher (2011) Eriodon means “with large teeth” and alludes to the very
long peristome teeth.

Eriodon cylindritheca (Dixon) Dixon & Sainsbury in Sainsbury,

Trans. & Proc. Roy. Soc. New Zealand 75: 186 (1945)

= Rhynchostegium cylindritheca Dixon, Bull. Torrey Bot. Club 42: 108 (1915)
Isosyntype: N.Z., Mauriceville, Sept. 1912, W. Gray, WELT M016047!, MO00771!

Plants yellow- or bright green, lustrous, forming interwoven mats on bark. Stems irregularly branched,
to at least 30 mm long, in cross-section with 3—5 layers of thick-walled outer cells and a distinct central
strand; rhizoids smooth, red-brown, scattered in fascicles on ventral surface of the stem. Branches
variable in length and often forked, 3—12 mm. Stem and branch leaves differing only by size, little
altered when dry. Stem leaves spreading complanate, ovate-lanceolate and nearly evenly tapered to
an acuminate apex, weakly concave, narrowed to the insertion, + symmetric, plane and denticulate to
base, neither decurrent nor striolate, 1.4—1.45 x 0.45—-0.6 mm. Branch leaves slightly smaller, mostly
1.2-1.4(-1.6) x 0.3—-0.5 mm, not otherwise differentiated. Costa weak and tapered, mostly extending
c. 2 or slightly greater leaf length, lacking an abaxial terminal spine. Upper laminal cells linear,
smooth or slightly prorate, mostly 57-65(—75) x 4—6 um; cells of the acumen slightly shorter; basal
cells shorter and thicker-walled; alar cells irregular to + subquadrate, in a small and poorly
differentiated group.

Autoicous. Perichaetia scattered on main stem, c. 2-2.5 mm long, sheathing the lower seta, the
leaves abruptly acuminate from an oblong base, erect, ecostate. Perigonia scattered and usually
numerous on fruiting stems, c. 0.8 mm, with filiform paraphyses. Setae slender, not twisted, mostly
20-25(—30) mm, red-brown, smooth; capsules narrowly cylindric, variable in length, curved, red-
brown at maturity (but often green at dehiscence), narrowed below the mouth when dry, inclined to
horizontal, 1.6—2.6 mm; exothecial cells oblong, firm-walled, not collenchymatous; stomata not seen;
annulus weakly differentiated; operculum long rostrate from a conic base, curved, c. 1.2—-1.6 mm and
c. 0.6—1 x the length of the theca. Exostome teeth pale yellow, usually reflexed at base and circinate
when dry, linear, bordered but not shouldered, coarsely papillose-baculate throughout on the outer
surface, the papillae mostly transversely aligned on the lowermost plates, weakly trabeculate on inner
surface, c. 500-550 pm; endostome from a low (c. 120 ym) membrane, with segments linear, nearly
the height of the teeth, and cilia either absent or poorly developed. Calyptra cucullate and smooth.
Spores 15-21 uym, green, rather coarsely insulate.

lllustrations: Plate 6. Sainsbury 1955, pl. 73, fig. 1; Buck 1981, figs 8—13.

Distribution: K; NI: N Auckland (Waipoua), S Auckland, Gisborne, Hawke’s Bay (Dannevirke),
Taranaki (near Dawson Falls, PGtaema Swamp Track), Wellington; Sl: Nelson, Westland, Otago
(Mossy Falls, Chaslands), Southland; St.

Australasian. Reported from mainland Australia (N.S.W.) by both Dixon (1929) and Hedenas (2002),
apparently on the basis of a single collection.



Habitat: Epiphytic and usually on twigs, small branches or trunks of small diameter; also occurring on
fallen logs and usually close to streams. Rarely on shaded rock. Occurring on a wide range of host
species, including Aristotelia serrata, Coprosma grandifolia, C. rotundifolia, Fuchsia excorticata,
Hoheria glabrata, H. sexstylosa, Melicytus ramiflorus, Metrosideros diffusa, Muehlenbeckia australis,
Myrsine divaricata, Ripogonum scandens, Salix sp., Sambucus nigra, Schefflera digitata, Urtica ferox,
and Weinmannia sylvicola. Occurring with Calyptopogon mnioides, Cryphaea tenella, Neckera
pennata, Rhaphidorrhynchium amoenum, Sauloma tenella, and Weymouthia cochlearifolia. The
presence of the relatively rare Daltonia splachnoides in many herbarium collections is noteworthy.
Occurring from near sea level (Fox River, Nelson L.D.) to at least 480 m (Lake Rotoroa, Nelson L.D.)
on the South I. and to ¢. 1070 m (Mt Manuoha, Gisborne L.D.) on the North I. On the South I. this
species appears to be absent from Marlborough and Canterbury L.D. as well as drier parts of Otago
L.D. On the North I. the only confirmed Hawke’s Bay material is an 1887 Colenso collection from
Dannevirke.

Notes: More precise collection data than recorded on WELT M016047 (an isosyntype) of Dixon’s
basionym are given in the protologue. The protologue records the date of collection as 26 Sept. 1912
and cites what appears to be a W. Gray collection number (745). WELT M016047 has a Sainsbury
herbarium number (9398) and was sent to Sainsbury by Dixon. Apart from one poorly documented
and sterile isosyntype in CHR, none of the other syntypes cited by Dixon appear to be represented in
N.Z. herbaria. For this reason, a duplicate of W. Gray 145, if present in the Dixon herbarium, would be
the preferred choice as a lectotype. Hedenas (2002) cited an apparent duplicate of W. Gray 145 in
H-Brotherus as a syntype.

Hedenas (2002) placed the Australian Helicodontiadelphus australiensis Dixon [J. Bot. 74: 5, 1936]
into synonymy here, based on type material collected by R. Collie in N.S.W. Material collected by
Collie was also cited by Dixon (1929, p. 329) in his discussion of this species.

There is some confusion about the species relationships and consequent nomenclature in Eriodon.
Based on examination of a single ample specimen of the generitype, E. conostomus (Dusén 372,
CHR 585851), | agree with Buck’s (1981) suggestion that E. conostomus and E. cylindritheca are not
conspecific.

Buck (1981) referred the Andean E. radicalis Spruce ex A.Jaeger to the genus Entodontopsis.
However, an isotype from Ecuador (Musci Amazonici et Andini no. 1401; CHR 414932) is clearly an
Eriodon, and if this material were collected in N.Z. it would be almost certainly referred to

E. cylindritheca. The peristome teeth are c. 600 um long and the spores mostly 16—20 ym and
coarsely ornamented. The alar cells in the Ecuadorian collection are scarcely differentiated rather than
forming a large group of subquadrate cells as illustrated by Buck (1981, fig. 15). The species-level
taxonomy of Eriodon requires further study beyond the scope of this eFlora.

Recognition: Regionally, fertile material of E. cylindritheca, because of the distinctive narrowly
cylindric capsule, very long and slender operculum, and distinctive peristome, is unlikely to be
confused with other species. However, sterile material, which is fortunately uncommon, could easily be
confused with Rhynchostegium muriculatum. Eriodon cylindritheca has branches that are decidedly
more complanate, and stem leaf mid to upper laminal cells generally shorter (57—75 um vs mostly
75-90 pm) than those of R. muriculatum.

Etymology: The epithet cylindritheca refers to the narrow and terete form of the capsule.

Eurhynchium Schimp. in Bruch et al., Bryol. Eur. 5, 217 (1854)

Type taxon: Eurhynchium longirostre Schimp.

Plants small to robust, dark, bright, or yellow-green, dull or l