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Introduction
The moss family Fissidentaceae is unusual in containing only a single genus, Fissidens. Moreover, the
genus is highly distinctive in its complex leaf structure, each leaf being comprised of dorsal, apical and
vaginant laminae. As a result, specimens of unfamiliar species, even sterile or depauperate, can
always be identified to genus, and are thus readily retrieved from herbaria for study.

World-wide there are about 450 species in the family, of which 28 are currently recognised in New
Zealand. Five of these are represented by two or more varieties here, and five taxa are currently
considered to be endemic to the N.Z. Botanical Region. A further five taxa are classified as adventive,
and one of these, Fissidens taxifolius, is an invasive weed. Although predominantly a family of the
tropics and subtropics, 22 taxa of Fissidentaceae are known from the South Island of N.Z., and six
extend to the southern offshore islands.

Fissidens species occupy a wide range of habitats. In N.Z. their range extends from sea level to above
the tree line. There are taxa found at the bottom of lakes, in fast-flowing forest streams, as epiphytes
on tree trunks and exposed roots, on rock, and on soil. They are a component part of a wide range of
vegetation types, from indigenous forests to suburban lawns. As with most mosses, substrate and
micro-habitat specificity are generally well-marked for each taxon.

Our present understanding of the Fissidentaceae in N.Z. is undoubtedly incomplete. Molecular
techniques, which have yet to be applied routinely to the family, will almost certainly resolve some
taxon limits and relationships that are currently obscure.

New Names
The following new name is made in accordance with the International Code of Nomenclature for
Plants, Algae and Fungi.

Fissidens taylorii var. sainsburyanus J.E.Beever var. nov.
HOLOTYPE: New Zealand, Hawkes Bay, Whakaki [Whakakī] Lagoon, near Wairoa, 23 July 1939,
G.O.K. Sainsbury 960, BM! ISOTYPE: WELT M016916!
≡Sainsburia novae-zelandiae Dixon, Bryologist 44: 40 (1941).
≡Fissidens taylori var. sainsburiana Allison nom. inval., Transactions of the Royal Society of New
Zealand 88: 9 (1960).
DIAGNOSIS: With the features of Fissidens taylorii Müll.Hal. var. taylorii but with peristome teeth ±
erect (both moist and dry), entire, rimose, or fenestrate, their distal regions ± straight (both moist and
dry), and with ornamentation finely papillose or irregular and obscure (sainsburia-type).
ETYMOLOGY: honouring G.O.K. Sainsbury, the collector of the holotype, who, as so aptly described
by H.N. Dixon (1941) “has not only done much to add to our knowledge of the highly interesting moss
flora of New Zealand, but has stimulated interest in its study among many new workers.”
This variety was originally described by Dixon (1941) as a monotypic genus, Sainsburia, owing to its
peristome, in which the teeth are not split (sainsburia-type). The distinct peristome was regarded as
taxonomically unimportant by Sainsbury (1955a) who reduced Sainsburia novae-zealandiae to a
synonym of F. taylorii, noting it was “a form marked by the teeth being cracked and erect instead of
divided and incurved”. Varietal status was proposed by Allison (1960), but the new combination was
not validly published, as it lacked a Latin description and citation of a type specimen.
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Fissidentaceae
Taxonomy: The Fissidentaceae are a monotypic family, with the features of the extremely speciose
genus Fissidens (see below).
According to modern studies, peristome similarities suggest that relationships of Fissidentaceae are
with Dicranaceae (Bruggeman-Nannenga & Berendsen 1990; La Farge et al. 2000; Goffinet et al.
2009, p. 104). The history of the classification within the family Fissidentaceae has been well
summarised by Pursell (2007). As he explained, the family has historically been divided into six
genera, but it is now usual to treat all species in a single genus, Fissidens (e.g., Pursell & Bruggeman-
Nannenga 2004; Pursell 2007). Of the subsumed genera only Sainsburia and Conomitrium had been
recorded in N.Z. A series of papers on selected N.Z. species has been published (Beever 1995; 1996;
Beever & Stone 1992; 1998; 1999; Stone & Beever 1996), together with a synopsis and key to taxa
(Beever 1999a). These publications formed the foundation of an illustrated summary of the family in
N.Z. (Beever et al. 2002).
Useful treatments of Fissidentaceae for other regions, which include species found in N.Z., have been
published by Scott & Stone (1976) for southern Australia, Catcheside (1980) for South Australia,
Iwatsuki & Suzuki (1982; 1989) for Japan and New Caledonia respectively, Eddy (1988) for Malesia,
Magill (1981) for Southern Africa, Pursell (1994a; 2007) for Mexico and the Neotropics respectively,
Crum & Anderson (1981) for eastern North America, and Smith (2004) for Britain and Ireland. In
addition, numerous papers concerning Australian members of the family, and relevant to N.Z., have
been published by Stone (1986; 1990a; 1990b; 1990c; 1991;1994a; 1994b), culminating in a family
treatment of Fissidentaceae for the eFlora of Australia (Stone & Catcheside 2012). This last is
accompanied by particularly useful images: photos by various Australian photographers, and line
drawings by R.D. Seppelt, see
http://www.anbg.gov.au/abrs/Mosses_online/64_Fissidentaceae_images.html

Fissidens Hedw., Sp. Musc. Frond., 152 (1801)
Type taxon: Fissidens bryoides Hedw.

Elements in the following description are taken from Pursell (2007).
Plants acrocarpous, minute (1–2 mm) to medium sized, to large in aquatic species (≥100 mm),
gregarious, erect to decumbent, pale green to black, monomorphic or dimorphic, with distinct ventral
and dorsal surfaces, complanate. Stems, except in the earliest stages, developing from a 2-sided
apical cell, inclined, simple or branched, with branches often arising as innovations from below
terminal gametoecia or from below damaged shoot apices; axillary hyaline nodules well-developed
or otherwise; rhizoids smooth. Leaves distichous and strongly complanate, pinnately arranged on
elongate stems or rarely palmate on short stems, usually overlapping but occasionally distant, plane to
decurved, with a basal sheath (the vaginant laminae) equitant and inserted more or less horizontally;
apex acuminate, acute or obtuse; vaginant laminae open to closed; dorsal lamina failing above the
leaf base, ending at leaf insertion, or rarely, shortly decurrent on stem, tapered, truncate, or rounded at
base; cells of apical and dorsal lamina thin- to thick-walled, smooth, unipapillose or multipapillose,
flat to strongly bulging, generally more or less isodiametric; cells of vaginant laminae often larger,
more elongate; marginal cells of laminae sometimes differentiated to form a border. Costa single,
usually well-developed, rarely lacking or nearly so, failing below leaf apex to shortly excurrent.
Sexuality various. Perichaetia terminal or rarely lateral; perichaetial leaves often longer and/or
narrower than vegetative leaves, with vaginant laminae open. Perigonia terminal or lateral, with
leaves reduced, and with vaginant laminae concave and emarginate at their apex. Setae smooth,
mostly elongate, erect, often geniculate at base, occasionally strongly hygroscopic; capsules erect to
horizontal, symmetric or asymmetric, with stomata restricted to capsule base or rarely lacking;
annulus lacking; operculum conic, usually rostrate. Peristome single, consisting of 16 teeth, usually
divided in their distal region into 2 filaments. Calyptra smooth or occasionally scabrous, naked,
mitrate or cucullate. Spores spherical to ellipsoid, smooth to finely papillose.

Taxonomy:  Fissidens is a very large genus. In his influential global review, Brotherus (1924)
suggested that the number of Fissidens species approximated 700. Modern estimates are much lower,
but still with some 450 species accepted world-wide by Crosby et al. (2000). Fissidens is regarded as
one of the most successful moss genera (Pursell & Bruggeman-Nannenga 2004). For instance,
among rheophytic mosses, Fissidens has the most members globally of any genus, and they are
distributed on all continents except Antarctica (J.R. Shevock, pers. comm., 10 Feb. 2014).
Modern infrageneric classification of Fissidens is based on that of Müller (1848–1849; 1900), who
recognised 12 groups within the genus. Improvements on Müller’s classification were made by
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Brotherus (1924), and subsequently by Norkett (1969). More recent refinements have been made by
Bruggeman-Nannenga (1978), Iwatsuki & Inoue (1984), Pursell (1988), Bruggeman-Nannenga et al.
(1994) and Pursell & Allen (1994). Changes have been made partly in response to newly recognised
characters derived from detailed studies of peristomes with SEM (Mueller 1973; Allen 1980;
Bruggeman-Nannenga & Berendsen 1990; Ishihara & Iwatsuki 1992). Additional techniques have
included cytogenetic analysis (Iwatsuki & Inoue 1984), study of costal anatomy (Bruggeman-
Nannenga 1990; Stone 1990b), and cladistic analysis of peristome types (Bruggeman-Nannenga &
Roos 1990).
Since 1999, when a synopsis was presented for N.Z. species of Fissidens (Beever 1999a), two major
revisions of infrageneric classification of the genus have been published (Pursell & Bruggeman-
Nannenga 2004; Suzuki & Iwatsuki 2007). Both revisions emphasised peristome teeth morphology,
particularly of the filaments in the case of Suzuki & Iwatsuki. Information from costal structure,
exothecial cells, axillary hyaline nodules, sexuality, and chromosome number was also utilised. Both
classifications provided names for peristome types and for costa types, as well as for taxonomic
groupings, with some names in common.
The classification of Pursell & Bruggeman-Nannenga (2004) is followed here (see synopsis below). It
aligns more closely with that of the earlier N.Z. treatment by Beever (1999a). The names of peristome
types used in an earlier publication (Bruggeman-Nannenga & Berendsen 1990) are retained. Some
significant features presented by Suzuki & Iwatsuki (2007) are considered in individual species
treatments.
The subgeneric classification of genus Fissidens remains in a state of flux. Future molecular analysis,
a technique yet to be applied systematically to this complex genus, could lead to a better resolution of
natural groupings and their phylogenetic relationships.
In N.Z. 28 species are currently recognised, five of which are represented by two or more varieties.

Fissidens Hedw., Sp. Musc. Frond. 152 (1801).
Subg. Pachyfissidens (Müll.Hal.) Kindb.

Sect. Pachyfissidens
N.Z. spp.: F. adianthoides Hedw., F. dubius P.Beauv., F. taxifolius Hedw.

Sect. Amblyothallia (Müll.Hal.) Pursell & Brugg.-Nann.
N.Z. spp.: F. asplenioides Hedw.*, F. capitatus Hook.f. & Wilson, F. hyophilus Mitt.,
F. oblongifolius Hook.f. & Wilson, F. pallidus Hook.f. & Wilson

Sect. Crispidium (Müll.Hal.) Pursell & Brugg.-Nann.
N.Z. taxon: F. crispulus var. robinsonii (Broth.) Z.Iwats. & Z.H.Li

Subg. Octodiceras (Brid.) Broth.
N.Z. sp.: F. berteroi (Mont.) Müll.Hal.

Subg. Fissidens
Sect. Fissidens

N.Z. taxa: F. anisophyllus Dixon, F. blechnoides J.E.Beever, F. bryoides Hedw.,
F. curvatus Hornsch. var. curvatus, F. curvatus var. inclinabilis (Dixon) J.E.Beever in Fife,
F. dietrichiae Müll.Hal., F. leptocladus Rodway, F. megalotis Müll.Hal. subsp. megalotis,
F. perangustus Broth., F. rigidulus Hook.f. & Wilson var. rigidulus, F. rigidulus var.
pseudostrictus J.E.Beever in J.E.Beever & I.G.Stone, F. taylorii Müll.Hal. var. taylorii,
F. taylorii var. epiphytus (Allison) I.G.Stone & J.E.Beever, F. taylorii var. sainsburyanus
J.E.Beever

Subg. Aloma Kindb.
N.Z. taxa: F. dealbatus Hook.f. & Wilson, F. exilis Hedw., F. hylogenes Dixon, F. integerrimus
Mitt. in Hook.f. & Wilson, F. linearis Brid. var. linearis, F. linearis var. angustifolius (Dixon)
I.G.Stone, F. strictus Hook.f. & Wilson*, F. tenellus Hook.f. & Wilson var. tenellus, F. tenellus
var. australiensis (A.Jaeger) J.E.Beever & I.G.Stone, F. waiensis J.E.Beever*

*equivocal placement (for details see species treatments).

Distribution:  The genus occurs mainly in the humid tropics but extends also into temperate and even
polar regions.
There is a northern bias for the genus within N.Z., both in abundance and diversity. Eleven of the taxa
are found only on the Kermadec Is and/or the North I., but no further south, albeit three of these are
exceptional in being also recorded on the Chatham Is (F. integerrimus, F. linearis var. linearis, and
F. oblongifolius). An otherwise northern distribution which includes the Chatham Is is in accord with
some vascular plant distributions (Cameron et al. 2006).
Five taxa are currently thought to be endemic to the N.Z. Botanical Region: F. anisophyllus,
F. blechnoides, F. hylogenes, F. rigidulus var. pseudostrictus, and F. waiensis. Four species are
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regarded as introduced: F. bryoides, F. dubius, F. exilis, and F. taxifolius, with F. curvatus perhaps also
in that category.

Habitat: In terms of their ecology in N.Z. Fissidens species are terricolous, saxicolous, or, in a few
cases, epiphytic; many are primary colonisers of bare earth. Natural sites of disturbed soil, such as at
the base of wind-thrown trees and on eroding stream banks, are now greatly augmented by cut
trackside and roadside banks. These may bear swards of Fissidens square metres in extent.
Oligotrophic freshwater environments frequently support several species of Fissidens. Within N.Z.,
records of the genus are mainly from below 1000 m elevation, reflecting its predominantly tropical
distribution. Only two species, F. adianthoides and F. rigidulus, routinely extend above the tree-line.

Recognition: The genus Fissidens is unique among mosses in its complex leaf morphology. Each leaf
is composed of four laminae, with two vaginant laminae fused along the proximal part of the costa.
These vaginant laminae together sheathe both the stem and (usually) also the basal part of the leaf
above. Leaves are invariably attached to the stem in two ranks (distichously). The result is a shoot
architecture that is sufficiently uniform to render the genus easily recognisable. Because of the
complexity of the leaf and shoot architecture, specialised vocabulary has been developed to describe
it. In this treatment, terms for this specialised architecture are as follows: each leaf consists of the two
vaginant laminae, an apical lamina (distal to the vaginant laminae), and a dorsal lamina (occupying the
whole of the leaf length on the opposite side of the costa). Vaginant laminae are said to be open (when
the suture between them is confined to the costa), closed (when the suture extends from costa to leaf
margin), or partially closed (when the suture extends part-way from costa to leaf margin); the vaginant
lamina that is free (or partly free) at its apex is referred to as the “minor vaginant lamina”. When minor
vaginant laminae all lie on the dorsal face of the shoot in one rank of leaves, and on the ventral face in
the other rank, the shoot is said to be “laterally heterostichous”. The architecture of the Fissidens leaf
is discussed and illustrated in detail by Beever et al. (2002).
A specialised terminology was developed by Bruggeman-Nannenga (1990) to describe variations in
costal anatomy of Fissidens, as seen in cross-section, in the region of the vaginant laminae. These
are defined for N.Z. material as follows:
bryoides-type: 2 lateral stereid bands, with 2 adaxial peripheral guide cells . F. anisophyllus, F. berteroi
(modified bryoides-type), F. blechnoides, F. bryoides, F. curvatus, F. dietrichiae (modified bryoides-
type), F. exilis, F. integerrimus, F. leptocladus, F. linearis, F. megalotis subsp. megalotis,
F. perangustus, F. rigidulus, F. strictus, F. taylorii, F. tenellus, and F. waiensis.
oblongifolius-type: 3 bands of stereid cells (1 adaxial and 2 lateral). F. asplenioides (modified
oblongifolius-type), F. capitatus, F. hyophilus, F. oblongifolius, and F. pallidus.
taxifolius-type: 2 lateral stereid bands, with 4 or more adaxial peripheral guide cells. F. adianthoides,
F. crispulus var. robinsonii, F. dubius, and F. taxifolius.
Peristomes of Fissidens species have received such intensive study that special conventions have
been developed for their description. The terminology used here largely follows that of Bruggeman-
Nannenga & Berendsen (1990) and Pursell & Bruggeman-Nannenga (2004). Thus the terms “adaxial”
and “abaxial” are employed here (as opposed to “inner” and “outer” elsewhere in this Flora) to
designate peristome tooth surfaces. The term trabecula/e is used in a broad sense to apply to
protruding horizontal anticlinal wall remnants on both adaxial and abaxial tooth surfaces (as opposed
to such structures on the adaxial or “inner” surface only elsewhere in this Flora). The term lamella/e is
used to describe cohering vertical walls between trabeculae on both adaxial and abaxial tooth
surfaces (as opposed to protruding transverse wall remnants on the abaxial or “inner” surface
elsewhere in this Flora). “Internal” features are those visible within the teeth using bright field light
microscopy, but which are not seen with the SEM.
Six peristome types (of the nine types discussed by Bruggeman-Nannenga & Berendsen 1990) are
found in N.Z. members of the genus. Their nomenclature follows Bruggeman-Nannenga & Berendsen
(1990), with descriptions based on N.Z. material, as follows:
bryoides-type: teeth 30–72 µm wide at base, divided above into two strongly twisted (when dry)
filaments; abaxial trabeculae of the undivided region of the tooth higher than lamellar ornamentation,
the lamellae with horizontal papillose ridges; adaxial trabeculae of the undivided region of the tooth
deep, variously ornamented; trabeculae usually not differentiated in distal region of the filament;
filamental lamellae ornamented with oblique ribs, sometimes becoming horizontal towards the apex.
F. anisophyllus, F. berteroi (modified bryoides-type), F. blechnoides, F. bryoides, F. curvatus,
F. dietrichiae, F. leptocladus, F. perangustus, F. rigidulus, F. taylorii var. taylorii, F. taylorii var.
epiphytus, and F. tenellus.
fasciculatus-type: teeth 65–100(–110) µm wide at base, divided above into two slightly twisted (when
dry) and flattened filaments; abaxial trabeculae of the undivided region of the tooth higher than
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lamellar ornamentation, with lamellae pitted, the pits more or less in vertical and horizontal rows;
adaxial trabeculae of the undivided region of the tooth shallow, coarsely papillose; trabeculae distinct
in the filaments, except at extreme apex; filamental lamellae ornamented with papillae superimposed
on vertical ribs. F. asplenioides.
sainsburia-type: teeth 50–70 µm wide at base, straight and more or less erect (wet or dry), undivided,
rimose, or fenestrate, and thus anomalous within genus Fissidens; supra-basal abaxial trabeculae
densely papillose, deeper than the papillose lamellar ornamentation, and with supra-basal adaxial
trabeculae shallow, with densely papillose to reticulate lamellar ornamentation; distal trabeculae
distinct with ornamentation finely papillose or irregular and obscure on distal lamellae. F. taylorii var.
sainsburyanus.
scariosus-type: teeth 24–50(–60) µm wide at base, divided above into two strongly twisted (when dry)
filaments; abaxial trabeculae of the undivided region of the tooth as high as lamellar ornamentation,
the lamellar ornamentation consisting, on abaxial surface, of smooth horizontal ridges, with punctate
ornamentation internally; adaxial trabeculae of the undivided region of the tooth deep, fimbriate or with
coarse branched papillae; basal regions of filaments with abaxial trabeculae continuous with persistent
vertical walls; distal regions of filaments with trabeculae indistinct, and lamellae with oblique ribs.
F. dealbatus, F. exilis, F. hylogenes, F. integerrimus, F. linearis.
similiretis-type: teeth 52–90 µm wide at base, divided above into two twisted (when dry) filaments;
abaxial trabeculae of the undivided region of the tooth as high as lamellar ornamentation, or
somewhat emergent, the ornamentation consisting, on the abaxial surface, of smooth horizontal
ridges, with punctate ornamentation internally; adaxial trabeculae of the undivided region of the tooth
deep, trabeculae and lamellae there usually ornamented with columnar papillae, but occasionally
smooth; basal regions of filaments with abaxial lamellae ornamented with closely spaced vertical
striae; distal regions of filaments with trabeculae weakly differentiated, and lamellae ornamented with
deflexed squamae. F. capitatus, F. hyophilus, F. oblongifolius, and F. pallidus (modified similiretis-type).
taxifolius-type: teeth 80–130 µm wide at base, divided above into two slightly twisted (when dry)
filaments; abaxial trabeculae of the undivided region of the tooth higher than lamellar ornamentation,
with lamellae pitted, the pits more or less in vertical and horizontal rows; adaxial trabeculae of the
undivided region of the tooth shallow, ornamented with short-columnar papillae; trabeculae distinct
throughout the filament, and filamental lamellae ornamented with oblique ribs. F. adianthoides
For seven taxa, peristomes from N.Z. material have been unavailable for study: for F. waiensis and
F. rigidulus var. pseudostrictus (taxa endemic to N.Z.) capsules are unknown; for F. crispulus var.
robinsonii, F. megalotis subps. megalotis, F. dubius, and F. taxifolius capsules are unknown in N.Z.;
and for F. strictus only immature capsules are known in N.Z.
In Fissidens, leaves on a given shoot differ in morphology, depending on the developmental stage of
the shoot apex when they were initiated: juvenile (sensu Mishler 1988), vegetative, and sexually
reproductive. Juvenile leaves are produced as initial leaves developing from a vegetative bud on a
protonema or rhizoid, or at the base of an innovative shoot on an existing shoot system. At maturity
the first formed juvenile leaves are small and scale-like, and may consist of a costa and vaginant
laminae alone. As the ontogenetic sequence continues, dorsal and apical laminae of successive
leaves are gradually larger; if borders are a feature they may also be increasingly well-developed.
Mishler (1988) has argued persuasively that the morphology of first-formed juvenile leaves supports
the hypothesis that the dorsal and apical laminae of the Fissidens leaf were phylogenetically derived
as outgrowths from the apex and costa of a typical moss leaf.
Perichaetial and perigonial leaves are usually specialised in form in Fissidens, and their vaginant
laminae are often fully open, regardless of the configuration in vegetative leaves. In addition, the
vaginant laminae of perichaetial and perigonial leaves are usually broader in relation to the rest of the
leaf, thus accommodating the enclosed gametangia. Typically perigonial leaves have an emarginate
apex on the vaginant laminae, forming a conspicuous shoulder.
Many species are quite variable (Pursell, 1994b; 2007), particularly with respect to the extent and
robustness of their leaf borders; this variability adds to the difficulty of their circumscription.

Reproductive biology: In three N.Z. species (F. bryoides, F. curvatus, and F. taylorii) plants are
dimorphic, with fruiting plants being very different in appearance from vegetative plants. Fruiting plants
usually have shorter stems and bear a few pairs of juvenile leaves at their base. These leaves grade
into larger perichaetial leaves, which surround a sporophyte at the stem apex. Strictly vegetative
leaves may be limited to a single pair or completely lacking on such plants; vegetative plants, on the
other hand, after a few pairs of juvenile leaves, produce many pairs of vegetative leaves that are
uniform in size and usually shorter than perichaetial leaves.
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Some species of Fissidens appear to be strictly dioicous (e.g., F. asplenioides and F. taxifolius), but
many vary in sexuality. These variable taxa may produce a range of configurations of perichaetia and
perigonia on branched shoots, or on shoots connected by rhizoids, with or without the presence of
apparently unisexual plants. In species with perennial shoots, resprouts from moribund parts may
become independent shoots. I concur with the comment of Bruggeman-Nannenga & Arts (2010) that
when perigonia and perichaetia occur on separate plants, it is usually impossible to establish whether
or not they are connected by rhizoids (and therefore autoicous).
Fissidens species are gregarious, to varying degrees. A variety of strategies of colony formation
occurs. In some species, such as F. strictus and F. taxifolius, shoots appear to be more or less
perennial and branch freely in their lower parts. Extensive colonies can thus form, and subsequent
decay of stem connections gives rise to separate ramets. In other species clonal growth may occur via
rhizoid development and initiation of new shoots on the rhizoids, as observed in F. pallidus. In taxa that
fruit abundantly and produce large, dense colonies, such as F. linearis, it is possible that local spread
is by spores.

Etymology: The generic name Fissidens, from fissus (split) + dens (tooth), refers to the “split teeth”
that make up the peristome of almost all taxa in the genus.

In the key and descriptions that follow, unless otherwise stated, plant material is moist; leaf characters
are for mid stem vegetative leaves; laminal cell dimensions are for dorsal laminal cells opposite the
apex of the vaginant laminae and mid-way between the costa and the leaf margin; a “leaf border”
(unless otherwise described) is composed of elongate, narrower, and often thicker-walled cells at the
margin of a lamina; leaf border characters are for the dorsal laminal margin opposite the apex of the
vaginant laminae; distinctions are not made between laminae (or borders) with two cell layers and
those with three or more layers (both are referred to as “pluristratose”); and axillary hyaline nodules
are mentioned only when they are well-developed.

1 Leaves apparently without a costa; laminal cells large, mostly ≥25 µm long,
thin-walled ............................................................... ...............................................................  2

1' Leaves with a well-defined costa; laminal cells moderately sized or small,
mostly <25 µm long, thin- or thick-walled ....................................... .......................................  3

2 Leaf margin entire, bordered ....................................... .......................................   F. dealbatus
2' Leaf margin crenulate, marginal cells little differentiated ................. .................   F. hylogenes

3 Dorsal and apical laminae unbordered ................................................................................ 4
3' Dorsal and apical laminae bordered (at least in part) ........................................................ 30

4 Cells of dorsal and apical laminae multipapillose ................................. .................................  5
4' Cells of dorsal and apical laminae smooth, or unipapillose ......................... ........................  6

5 Leaf apex acute ....................................................................................  F. linearis var. linearis
5' Leaf apex acuminate ................................. .................................   F. linearis var. angustifolius

6 Plants minute, stems c. 2 mm; laminal cells unipapillose; margin of
vaginant laminae of vegetative leaves conspicuously serrate .......................................... 7

6' Plants without above combination of characters ................................. .................................  9

7 Intramarginal border of elongated cells present on vaginant laminae of
both perichaetial and vegetative leaves ....
..................................................................   F. tenellus var. leptochaete (not accepted for N.Z.)

7' Intramarginal border of elongated cells present on vaginant laminae of
perichaetial leaves only, or absent from all leaves ................................ ................................  8

8 Costa usually percurrent to excurrent; plants usually on rock or soil ....
.............................................................................................................   F. tenellus var. tenellus

8' Costa usually failing before leaf apex; plants on humus or epiphytic ....
.....................................................................................................   F. tenellus var. australiensis

9 Plants aquatic or frequently submerged .............................................................................. 10
9' Plants terrestrial ......................................................... .........................................................  17

10 Plants ≥20 mm .......................................................... ..........................................................  11
10' Plants <20 mm .......................................................... ..........................................................  13
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11 Leaf apex acute and irregularly and coarsely serrate (teeth discernible with
×10 hand-lens); costa failing 2-4 cells before the leaf apex; peristome
taxifolius-type ................................................. .................................................   F. adianthoides

11' Leaf apex obtuse and serrulate, or, acuminate and irregularly serrate (teeth
not discernible with ×10 hand-lens); costa failing 6 or more cells below the
leaf apex; peristome fasciculatus-type or modified bryoides-type ................... .............. 12

12 Leaves ≥5 mm; leaf apex acuminate; peristome modified  bryoides-type ............  F. berteroi
12' Leaves <5 mm; leaf apex obtuse; peristome fasciculatus-type ....

..........................................................................................................................  F. asplenioides

13 Distal region of leaf tapering rather abruptly to a broadly acute or obtuse,
symmetric apex; dorsal and apical laminae 1 cell thick throughout ................. .......... 14

13' Distal region of leaf tapering gradually to a narrowly acute apex (often
asymmetric in F. strictus); dorsal and apical laminae pluristratose, at least
in patches .............................................................. ..............................................................  15

14 Substrate rock, and plants not usually silted; dorsal lamina reaching leaf
insertion; intramarginal border of elongate cells usually present in proximal
region of vaginant laminae; peristome scariosus-type ................. .................   F. integerrimus

14' Substrate various, if rock then plants usually very silted; dorsal lamina
failing above leaf insertion; borders absent from all laminae; peristome
fasciculatus-type ..............................................................................................  F. asplenioides

15 Leaves widest at about mid leaf, variably inrolled towards the substrate at
their apices, or crispate, when dry .................................... ....................................   F. waiensis

15' Leaves widest in proximal third of the leaf, stiff and ± plane or weakly
arcuate at their apices when dry ............................................. .............................................  16

16 Leaves linear; vaginant laminae c. ½ leaf length ......................... .........................   F. strictus
16' Leaves oblong-lanceolate to broadly lanceolate; vaginant laminae ⅔–¾

leaf length ................................................................................  F. rigidulus var. pseudostrictus

17 Vaginant laminae bordered with elongate cells ................................. .................................  18
17' Vaginant laminae unbordered, or border weak and intramarginal or

composed of isodiametric cells .............................................. ..............................................  22

18 Plants >10 mm; vaginant laminae fully open, and bordered throughout;
apical and dorsal laminae unbordered ............................. .............................   F. blechnoides

18' Plants 1.5–10 mm; vaginant laminae partially closed to closed; laminae
variously bordered ................................................................................................................ 19

19 Capsules inclined to horizontal, asymmetric and arcuate; peristome teeth
spreading when dry and divided from mid tooth, with adaxial trabeculae
below the bifurcation deep and ornamented with long-columnar papillae ....
........................................................................................................   F. curvatus var. inclinabilis

19' Capsules inclined to erect, symmetric; peristome teeth spreading when dry
and divided from mid tooth, with adaxial trabeculae below the bifurcation
shallow and scarcely ornamented, or, peristome teeth ± erect when dry, and
undivided .............................................................................................................................. 20

20 Peristome teeth  sainsburia-type: ± erect (both moist and dry), entire,
rimose, or fenestrate, their distal regions ± straight (both moist and dry), and
with ornamentation finely papillose or irregular and obscure ....
....................................................................................................   F. taylorii var. sainsburyanus

20' Peristome teeth  bryoides-type: strongly incurved when moist, recurved
when dry, divided from mid tooth, their distal regions twisted when dry, and
with ornamentation consisting of oblique ribs ................................... ...................................  21
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21 Sterile shoots 2–4 mm, with leaves in 8–12 pairs; leaf apex obtuse,
obtuse-apiculate, or acute; perigonia few, usually confined to base of
otherwise sterile or perichaetial shoots, occasionally numerous in leaf axils
in which case leaves obtuse or obtuse-apiculate, or, occasionally, ♂ plants
independent .............................................. ..............................................   F. taylorii var. taylorii

21' Sterile shoots 5–10 mm, with leaves in 15–25 pairs; leaf apex acute;
perigonia numerous, in leaf axils, not confined to shoot base ....
............................................................................................................   F. taylorii var. epiphytus

22 Stems 1.5–2 mm; dark green protonemata often persistent on surrounding
soil; vaginant laminae of perichaetial leaves (only) with weak intramarginal
border of elongate cells in proximal region ..................................................................  F. exilis

22' Stems >2 mm; dark green protonemata absent; vaginant laminae of all
leaves unbordered, or, if bordered, border marginal and composed of
isodiametric cells .................................................................................................................. 23

23 Leaf margin coarsely and irregularly dentate near leaf apex; dorsal and
apical laminal cells strongly bulging except for 2–4 rows of flatter cells at
the leaf margin forming a pale band when seen in face view ................. .................   F. dubius

23' Leaf margin entire, crenate, serrate, or rarely with an isolated tooth near
leaf apex; dorsal and apical laminal cells bulging or otherwise, with
marginal differentiation lacking or confined to 1 cell row ...................................................... 24

24 Axillary hyaline nodules well differentiated (best seen on stem when
leaves removed); recorded in N.Z. from the Kermadec Is only ....
........................................................................................................   F. crispulus var. robinsonii

24' Axillary hyaline nodules absent or inconspicuous; recorded in N.Z. from
Kermadec Is and/or mainland N.Z. ........................................... ...........................................  25

25 Costa percurrent to excurrent, taxifolius-type in cross-section; perichaetia
terminal on short shoots axillary at base of tall shoots (capsules not seen in
N.Z. material) .................................................... ....................................................   F. taxifolius

25' Costa failing 5 or more cells below leaf apex, oblongifolius-type in cross-
section; perichaetia (and capsules) terminal on tall shoots, or terminal on
short shoots axillary on the distal parts of tall shoots ............................. .............................  26

26 Leaves little altered when dry, with leaf apices often curved up away from
substrate; leaf apex narrowly acute; laminal cells scarcely bulging; margin
of apical and dorsal laminae entire to minutely serrulate (except near leaf
apex where rarely there may be isolated teeth); plants dioicous ............. .............   F. pallidus

26' Leaves altered when dry, with apices strongly or weakly inrolled when dry,
towards or away from substrate; leaf apex narrowly acute to obtuse; laminal
cells strongly bulging; margin of apical and dorsal laminae serrulate to
crenulate throughout; plants dioicous or monoicous ............................. .............................  27

27 Leaf apex obtuse; vaginant laminae open or nearly so, minor lamina often
rounded at apex; margin of supra-basal region of vaginant laminae
subentire to entire, with marginal laminal cells longer then wide; surface
cells of costa often with wide lumina; costa deuter cells in 1 row, as seen
in apical/dorsal laminae cross-section; plants dioicous, with perigonia and
perichaetia terminal; setae stout, arcuate, scarcely twisted when dry;
capsule oblong, weakly asymmetric ............................... ...............................   F. asplenioides

27' Leaf apex narrowly acute to obtuse; vaginant laminae usually half or less
open, minor lamina not rounded at apex; margin of supra-basal region of
vaginant laminae crenate, with marginal laminal cells mostly wider than
long; surface cells of costa with very narrow lumina; costa deuter cells in
2 rows, as seen in apical/dorsal laminae cross-section; plants monoicous,
with perigonia and perichaetia terminal or axillary; setae slender, tortuose or
strongly twisted when dry; capsule truncate, strongly to weakly asymmetric ...................... 28
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28 Leaves tapering gradually from mid leaf or below to a narrowly acute apex;
perigonia with leaves well-developed, with the outermost similar in size to
vegetative leaves ................................................. .................................................   F. capitatus

28' Leaves parallel-sided in distal half, tapering abruptly to a broadly acute to
obtuse apex; perigonia bulbiform, with all leaves much smaller than
vegetative leaves .................................................................................................................. 29

29 Plants on wet or dry rock or on soil; apices of dry leaves inrolled towards
substrate; setae 5–10 mm ....................................... .......................................   F. oblongifolius

29' Plants on dry rock or epiphytic; apices of dry leaves often inrolled away
from substrate; setae 2.5–3.5 mm ................................... ...................................   F. hyophilus

30 Plants aquatic or frequently submerged .............................................................................. 31
30' Plants terrestrial ......................................................... .........................................................  34

31 Leaves oblong-ovate, strongly crispate when dry, laminae unistratose,
laminal cells flat and pellucid, 9–14 µm long; recorded in N.Z. from the
Kermadec Is only ................................................ ................................................   F. dietrichiae

31' Plants lacking the above combination of characters ............................. .............................  32

32 Dorsal lamina failing above the leaf insertion, or with only its border
reaching the leaf insertion; plants autoicous ......................... .........................   F. perangustus

32' Dorsal lamina usually reaching the leaf insertion, border failing above leaf
insertion; plants dioicous .................................................. ..................................................  33

33 Plants 3–15 mm; leaves 1.0–1.6 mm, irregularly crispate when dry; dorsal
lamina border 6–15 µm wide, usually unistratose; spores 11–17(–19) µm ....
..........................................................................................................................   F. leptocladus

33' Plants 10–80(–120) mm; leaves 1.5–3.5 mm, with distal portion often
spirally twisted or occasionally little altered (in highly pluristratose forms)
when dry; dorsal lamina border >15 µm wide, pluristratose; spores
17–20 µm ..........................................................................................  F. rigidulus var. rigidulus

34 Vaginant laminae ± open (in vegetative leaves); proximal vaginant lamina
border intramarginal, with margin sometimes irregularly serrate; laminal
cells bulging and sometimes weakly papillose ....
..................................................................................................   F. megalotis subsp. megalotis

34' Vaginant laminae partly closed (in vegetative leaves); proximal vaginant
lamina border intramarginal or otherwise, with margin ± entire; laminal
cells flat or bulging, smooth ................................................ ................................................  35

35 Cells of dorsal and apical laminae weakly bulging, somewhat obscure;
dorsal laminal cells 5–9 µm diam.; plants dioicous; perigonia terminal ....
..........................................................................................................................   F. leptocladus

35' Cells of dorsal and apical laminae flat, pellucid; dorsal laminal cells
4.5–14 µm diam.; plants dioicous or monoicous; perigonia terminal or
axillary ................................................................. .................................................................  36

36 Leaves oblong; leaf apex obtuse-apiculate to acute; perigonia in juvenile or
vegetative leaf axils on tall bisexual or male plants, occasionally male plants
bud-like and apparently independent .................................. ..................................   F. bryoides

36' Leaves oblong-lanceolate; leaf apex acute to acuminate; perigonia
terminal on tall male plants, or male plants bud-like and apparently
independent .......................................................................................................................... 37

37 Leaf border weak on dorsal and apical laminae and failing before leaf apex;
male plants tall; setae 1.5–2.0 mm; operculum ¾ to equal the length of
theca ................................................................................................................  F. anisophyllus

37' Leaf border various; male plants bud-like; setae 2.5–15.0 mm; operculum
⅔ the length of theca ............................................................................................................ 38

38 Leaf border well-developed on all laminae, fusing with costa at leaf apex, or
nearly so ............................................. .............................................   F. curvatus var. curvatus

38' Leaf border well-developed on vaginant laminae only, rudimentary or
lacking on dorsal and apical laminae ...................... ......................   F. curvatus var. inclinabilis
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Excluded Taxa:  Fissidens ceylonensis Dozy & Molk. is a predominantly tropical species, with
Australian records from northern Western Australia, the Northern Territory and in far-north-eastern
Queensland (Stone & Catcheside 2012). It has been recorded for N.Z. (Wijk et al. 1962; Gangulee
1969–1972, pp. 512, 514; Iwatsuki & Suzuki 1988). However, no N.Z. specimens have been located. It
is probable that the record of Wijk et al. (1962) in Index Muscorum (from which the later N.Z. records
may have been derived) stems from geographic confusion: F. bicolor Thwaites & Mitt. was listed as
“aus Neu-Irland” by Müller (1900), and was then placed in synonymy of F. ceylonensis by Fleischer
(1904).
Fissidens linearis var. obscurirete (Broth. & Paris) I.G. Stone is recorded from tropical Asia, Japan,
New Caledonia and Queensland, Australia. Study of the holotype of var. obscurirete shows that it
differs from N.Z. material of F. linearis in the percurrent to shortly excurrent costa, the costa not
obscured by papillose lamina cells, and in the well-developed border on the margin of the vaginant
laminae of perichaetial, vegetative, and even of some juvenile leaves. Stone (1990a, p. 241)
commented that “Rarely plants… [of F. linearis var. linearis] which verge towards the var. obscurirete
have been found in New Zealand (e.g. in J.E. Beever 35-15)”. The variety is not accepted for N.Z.
Fissidens zollingeri Mont. is a widespread species, known from tropical and subtropical Asia, Oceania,
and Australia (Northern Territory, Queensland and north-eastern N.S.W.). It was noted by Dixon (1923,
p. 107) as possibly occurring in N.Z., based on “a few stems…among some plants of F. inclinabilis
received from Mr D. Petrie collected near Dunedin”. The plants were producing “numerous large,
green, elongate, jointed propagula among the leaf-axils”. Fissidens zollingeri is similar to F. curvatus,
but differs in having axillary propagula, conspicuous axillary hyaline nodules, costa ± straight at apex
of vaginant laminae, a synoicous inflorescence, erect capsules, and a scariosus-type peristome (I.G.
Stone, pers. comm., Oct. 1992). The Petrie specimen could not be located, and additional N.Z.
material has not been seen. Considering the tropical and subtropical range of the species the Dunedin
record seems unlikely, and this species is not considered further.
The status of Fissidens tenellus var. leptochaete (Dusén) J.E.Beever & I.G.Stone is discussed under
F. tenellus.

Fissidens adianthoides Hedw., Sp. Musc. Frond., 157 (1801)
Lectotype: Europe, G! (Designated by Pursell 1986, p. 39.)

Plants 20–90 mm, yellow-green to dark green, brown below, densely gregarious. Stems occasionally
branched, with rhizoids copious in leaf axils. Leaves in 10–50 pairs, overlapping at mid stem, patent,
slightly decurved when moist, with apices crispate and inrolled when dry, oblong-lanceolate, 2.0–3.5 ×
0.5–1.2 mm; apex acute; laminae unistratose; vaginant laminae ½–⅔ leaf length, partially closed;
dorsal lamina usually ending at leaf insertion, often rounded there; margins serrate on dorsal, apical
and vaginant laminae, irregularly and coarsely serrate towards the leaf apex; marginal cells on all
laminae distinct in several rows, flatter and thicker-walled, forming a pale, unistratose band; cells of
apical and dorsal laminae quadrate to hexagonal, ± isodiametric, smooth, moderately bulging, with
moderately thick walls, (9–)12–20(–24) × (9–)12–20(–24) µm. Costa failing 2–4 cells below leaf apex,
taxifolius-type in cross-section.
Dioicous. Perichaetia single in axils of leaves at mid stem; perichaetial leaves greatly reduced.
Perigonia in clusters in axils of leaves at mid stem. Setae orange-brown, thin, sinuose, 15–20 mm;
capsules erect to horizontal, asymmetric, 1.0–1.6 mm; exothecial cells in c. 100 columns;
operculum obliquely rostrate from a conic base, ¾ to equal the length of theca. Peristome taxifolius
-type; teeth 80–130 µm wide at base. Calyptra smooth, cucullate. Mature spores not seen.

Illustrations: Plate 1. Crum & Anderson 1981, fig. 36, A–E; Beever et al. 2002, p. 12, figs 1–6; Smith
2004, fig. 77, 7–10; Stone & Catcheside 2012.

Distribution:  NI: N Auckland (“Auckland”, Puhinui Creek), S Auckland (Waikato), Gisborne
(Waikaremoana), Wellington; SI: Nelson, Canterbury, Westland, Otago, Southland; Ch.
Bipolar. Tasmania* and mainland Australia*. Reported from Chile (He 1998) and Argentina (Matteri &
Schiavone 2004). Widespread in the northern hemisphere.

Habitat: A large, aquatic species, emergent or submerged, found mostly in wet depressions and at
lake margins. However, F. adianthoides also occurs as a deep-water bryophyte in several N.Z. lakes
(de Winton & Beever 2004). Associated mosses include Leptodictyum riparium, Bryum laevigatum,
Campyliadelphus stellatus, Distichophyllum kraussei, D. pulchellum var. pulchellum, Hypnodendron
marginatum, and Thamnobryum pandum.
The species appears to be more common in the South I. than in the North I. Elevation records extend
from c. 10 m (Waikato Basin, S Auckland L.D.) to 1645 m (St Arnaud Range, Nelson L.D.).
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Notes: Collections are almost all from indigenous vegetation, and this is a dioicous species with both
sexes occurring in N.Z. These two factors suggest that it is indigenous here.
Deep-water forms have more distant leaves, which may be a response to low light intensities, but the
size of the laminal cells is unaltered.

Etymology: The epithet adianthoides, from Adiantum (a genus of ferns) + -oides (resembling), refers
to a perceived resemblance to that fern genus.

Fissidens anisophyllus Dixon, J. Linn. Soc., Bot. 40: 442 (1912)
Holotype: N.Z., on damp bank at side of road, Mauriceville, July 19 1910, W. Gray s.n., BM-
Dixon 74! Isotype: NSW!

Misapplications: Non Fissidens anisophyllus sensu  Sainsbury 1955a.
The name F. anisophyllus has been misapplied to specimens of F. blechnoides, initially by H.N. Dixon,
the author of the species. No specimens other than the type are mentioned in his protologue (Dixon
1912). In BM-Dixon there are a further seven specimens identified as F. anisophyllus by Dixon, all
collected subsequent to the publication date. Two of these (also collected by W. Gray at Mauriceville)
are similar to the type. A fourth Gray specimen, from Mt Bruce (c. 8 km NW of Mauriceville), is
annotated by Dixon as “a better developed form of F. anisophyllus than the type; taller, leaves more
numerous, wider, more falcate when dry; but structure scarcely different”. This specimen is referable to
F. leptocladus. Of the remaining specimens labelled F. anisophyllus by Dixon, three are F. blechnoides,
at that time undescribed. The incorrect application of the name F. anisophyllus was perpetuated by
G.O.K. Sainsbury, who almost certainly never saw type material but had specimens named for him by
H.N. Dixon. The description and notes provided by Sainsbury (1955a, pp. 50–51) are thus unreliable.

Plants 2–6 mm, loosely gregarious. Stems occasionally branched. Leaves in 4–10 pairs, not
overlapping at mid stem, patent, plane when moist, lightly crispate when dry, oblong-lanceolate,
0.8–1.4 × 0.20–0.25 mm; apex acute; laminae unistratose; vaginant laminae ½–⅔ leaf length,
partially closed to closed; dorsal lamina failing above leaf insertion, tapered to its base; margins
entire on dorsal, apical and vaginant laminae, serrulate towards the leaf apex; marginal cells distinct
in 1–2 rows, prosenchymatous, forming a unistratose border that is variably developed, but usually
present throughout the vaginant laminae and to some extent on dorsal and apical laminae; cells of
apical and dorsal laminae quadrate to hexagonal, smooth, non-bulging, thin-walled,
(4.5–)6.0–10.5(–15.0) × (4.5–)6.5–10.5(–12) µm. Costa percurrent, or failing a few cells below the leaf
apex, bryoides-type in cross-section.
Dioicous. Perichaetia terminal; perichaetial leaves longer than vegetative. Perigonia terminal on
main stem or axillary shoots; male plants of similar size to female. Setae 1.5–2.0 mm; capsules erect,
symmetric, 0.3–0.5 mm; operculum obliquely rostrate from a conic base, ¾ to equal the length of
theca. Peristome bryoides-type; teeth with long-columnar papillae on the adaxial trabeculae below
the bifurcation, 35–40 µm wide at base. Calyptra smooth, cucullate. Spores 10–14 µm.

Illustrations: Plate 2. Dixon 1912, fig. 21, 42–45; Beever 1996, figs 4–5; Beever et al. 2002, p. 14,
figs 1–6.

Biostatus: The species is classified as “Data Deficient” in the N.Z. Threat Classification System
(Glenny et al. 2011).

Distribution:  NI: Wellington (Ihuraua, Mauriceville, Mt Bruce, Palmerston North, Tauweru River).
Endemic.
Fissidens anisophyllus is known from only c. 6 collections, but could easily be passed over as small
F. leptocladus. All specimens were on soil; from rural roadside and river banks, and from shaded lawn
in an urban park. At the last mentioned site, in Palmerston North, the Fissidens was growing mixed
with Didymodon australasiae. Elevations range from c. 20 to 200 m, all in the southern part of the
Wellington L.D.

Notes: An account of F. anisophyllus in N.Z. was given by Beever (1996).

Recognition:  Fissidens anisophyllus differs from F. leptocladus in its generally shorter plants
(2–6 mm vs 3–15 mm), laminal cells less bulging and thinner-walled (and hence more pellucid), more
variable in size, and generally larger: (4.5–)6.0–10.5(–15.0) × (4.5–)6.5–10.5(–12) µm in
F. anisophyllus vs (5.0–)6.0–7.5(–9.0) × 6.0–9.0 µm in F. leptocladus.

Etymology: The epithet anisophyllus, from anisos (unequal) + phyllon (leaf), refers to the “unequal
leaves” on the shoot. Dixon (1912) in his protologue commented, with regard to this “rather interesting
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plant”, that “it is especially noteworthy for the inequality of the leaves, which gradually increase in size
upwards, becoming at the same time narrower and more acute, giving a somewhat fan-shaped outline
to the frond”. This is, however, a feature of many small species of Fissidens (e.g., F. curvatus and
F. tenellus) in which fruiting plants exhibit a rapid transition up the stem from juvenile to perichaetial
leaves.

Fissidens asplenioides Hedw., Sp. Musc. Frond., 156 (1801)
Lectotype: Jamaica, Swartz s.n., G (Designated by Pursell 1986, p. 39.) Not seen.
Isolectotype: NY!

= Fissidens ligulatus Hook.f. & Wilson in Wilson, Bot. Antarct. Voy. II (Fl. Nov.-Zel.) Part II 63 (1854)
Lectotype: N.Z., Colenso 215, BM! (Designated by Bruggeman-Nannenga et al. 1994,
p. 259.) Isolectotype: BM!

= Fissidens knightii Reichardt, Verh. K. K. Zool.-Bot. Ges. Wien 18: 194 (1868)
Holotype: N.Z., Auckland, Knight s.n., W!

Plants 5–20(–65 in aquatic forms) mm, yellow-green to dark green, bronze or black below, densely
gregarious. Stems occasionally branched, with rhizoids at branch bases. Leaves in 10–25 pairs,
scarcely overlapping at mid stem, patent, decurved when moist, apices often strongly inrolled towards
the substrate when dry, oblong-lingulate, 2.0–4.0 × 0.3–0.7 mm; apex obtuse; laminae unistratose;
vaginant laminae ½–¾ leaf length, open or nearly open, with the minor lamina often rounded at apex;
dorsal lamina often failing above leaf insertion, tapered to its base; margins serrulate on dorsal and
apical laminae, irregularly so near the leaf apex, serrulate in distal region of vaginant laminae, ± entire
in supra-basal region of vaginant laminae, with marginal cells there often elongated obliquely or
parallel to the margin; cells of apical and dorsal laminae irregularly rounded-hexagonal, smooth,
bulging, with medium-thick walls (6–)7–11(–15) × (6–)7–11(–15) µm. Costa failing 4–8 cells below the
leaf apex, modified oblongifolius-type in cross-section (epidermal cells with larger lumina than those of
the stereid cells beneath).
Dioicous. Perichaetia terminal on tall plants; perichaetial leaves longer than vegetative, with acute
apices. Perigonia terminal on tall plants. Setae yellow to orange-brown, stout, arcuate, scarcely
twisted when dry, 3–5 mm; capsules inclined, ± symmetric, 0.75–1.50 mm; operculum obliquely
rostrate or erect-rostrate from a conic base, ½ to equal the length of theca. Peristome fasciculatus
-type; teeth 65–100(–110) µm wide at base. Calyptra smooth, cucullate. Spores 14–19 µm.

Illustrations: Plate 3. Wilson 1854, pl. 84, fig. 1 (as F. ligulatus); Scott & Stone 1976, pls 7– 9;
Catcheside 1980, fig. 22; Magill 1981, figs 15, 13–18; Crum & Anderson 1981, fig. 32, D–H; Beever &
Stone 1998, figs 2, b, 3–4, 5, g, 7, b; Beever et al. 2002, p. 16, figs 1–6; Bruggeman-Nannenga & Arts
2010, fig. 8; Stone & Catcheside 2012.

Taxonomy: The appropriate placement of F. asplenioides in a subgeneric classification is problematic.
The species has been placed in sect. Amblyothallia Müll.Hal., both traditionally by Brotherus (1924)
and more recently in numerous publications (Bruggeman-Nannenga & Berendsen 1990; Beever
1999a; Pursell & Bruggeman-Nannenga 2004; Pursell 2007). Alternatively, the species has been
placed in sect. Serridium Müll.Hal., a move supported by Allen (1980), following his extensive SEM
studies of Fissidens peristomes. The peristome of F. asplenioides is, however, unusual in having flat,
scarcely twisted filaments, which are coarsely papillose in their most distal parts. Bruggeman-
Nannenga & Berendsen (1990), in another major study of Fissidens peristomes, named this the
fasciculatus-type. They noted that it was the only peristome type that was not restricted to the
Fissidentaceae: it is found also in the Dicranaceae.
In the opinion of the present author, F. asplenioides is misplaced with its traditional allies, which in the
N.Z. context comprise F. capitatus, F. hyophilus, F. oblongifolius, and F. pallidus. It differs from those
species not only in its peristome, but also in its costal structure: seen in cross-section, the epidermal
cells have significantly larger lumina than do the stereid cells they overlie, and the tissues of the
vaginant laminae, where they abut on the costa, are distinctive in being complex.
Suzuki & Iwatsuki (2007) noted that F. asplenioides had been selected as the lectotype species of
sect. Amblyothallia by Bruggeman-Nannenga et al. (1994). They therefore established a new
subgenus (Neoamblyothallia Tad.Suzuki & Z.Iwats.) to accommodate the other members of former
sect. Amblyothallia, an arrangement that has considerable merit.

Distribution:  K; NI: N Auckland, including offshore islands (TK, PK, LB, GB, RT), S Auckland,
Gisborne, Hawke’s Bay, Taranaki, Wellington (including KA); SI: Nelson (including D’U), Marlborough,
Canterbury, Westland, Otago, Southland; St; Ch; A.
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Anomalous. Tasmania*, mainland Australia*, southern Africa*, Chile*. Reported from south-eastern
North America including Mexico, and south-east Asia by Crum & Anderson (1981) and considered to
be “essentially pantropical” by Pursell (1994a).

Habitat: A very common species, on soil or rock, predominantly vertical or sloping, in a wide range of
vegetation types, including indigenous and exotic forests, scrub, fernland, rough pasture and shaded
lawns in urban parks. This species has probably become much more widespread with the advent of
human disturbance in N.Z. It tolerates a wide range of insolation, and is characteristically more yellow
in exposed sites. It occurs in both dry and mesic sites, may be intermittently submerged, or it may
even be truly aquatic. Fissidens asplenioides is the most common species of the genus in N.Z. on
vegetated roadside banks, lake margins, and on stream banks and emergent boulders in streams.
When subject to periodic flooding, F. asplenioides often forms extensive, pure, and silt-impregnated
swards. It is commonly found on wet rock in the splash zone of waterfalls and occasionally is the
dominant species in coastal seeps. It is rarely found submerged in streams, but has been collected
from below 10 m at the bottom of several South I. lakes (de Winton & Beever 2004). Fissidens
asplenioides is often found associated with other species of the genus: F. blechnoides, F. curvatus,
F. dealbatus, F. linearis, F. pallidus, F. taylorii, and F. tenellus have all been co-collected. Other
associated mosses include Campylopus clavatus, C. introflexus, Catagonium nitens, Chrysoblastella
chilensis, Didymodon australasiae, Distichophyllum pulchellum, Ditrichum difficile, Hypnum
cupressiforme, Philonotis tenuis, Pyrrhobryum bifarium, Sematophyllum jolliffii, Thuidiopsis furfurosa,
Tridontium tasmanicum, and Weissia controversa. This diverse array of associated species is
indicative of the wide range of habitats occupied by F. asplenioides.
Records range from sea level to c. 900 m on Taranaki/Mt Egmont.

Notes:  Pursell & Bruggeman-Nannenga (2004) reported that in F. asplenioides “the [axillary hyaline]
nodules can at times be large”; such nodules have not been seen by the present author in N.Z.
material. The only N.Z. taxon of Fissidens in which axillary nodules are conspicuous is F. crispulus var.
robinsonii.

An account of F. asplenioides in N.Z. was given by Beever & Stone (1998).

Recognition:  Fissidens asplenioides is easily confused with F. oblongifolius. Sterile material may be
unequivocally distinguished under the microscope by examination of the supra-basal region of the
vaginant laminae. In F. asplenioides this margin is entire, with marginal cells longer than wide,
whereas in F. oblongifolius (and the related F. capitatus and F. hyophilus) this margin is crenulate from
the bulging periclinal walls of oblate marginal cells. When plants are fruiting, the short and stout setae,
nearly symmetric capsules, and fasciculatus-type peristome of F. asplenioides are diagnostic. The
peristome can be recognised with a hand-lens, as the filaments are smoothly incurved when dry,
rather than irregularly splayed, as in all other N.Z. Fissidens species (F. taylorii var. sainsburyanus, a
much smaller plant, excepted). A further diagnostic feature of F. asplenioides is an open and rounded
apex on the minor vaginant lamina of some leaves.

Etymology: The epithet asplenioides, from Asplenium (a genus of ferns) + -oides (resembling), refers
to a perceived resemblance to that genus.

Fissidens berteroi (Mont.) Müll.Hal., Syn. Musc. Frond. 1, 45 (1848)
as "berterii"

≡ Conomitrium berteroi Mont., Ann. Sci. Nat., Bot. sér. 2 8: 250 (1837) — as berterii
Holotype: Chile, Guillota, 1829, Bertero s.n., PC. (Cited by Pursell 2007.) Not seen. Isotype:
BM!

= Conomitrium dillenii Mont., Ann. Sci. Nat., Bot. sér. 2 8: 250 (1837) nom. illeg.
= Conomitrium muelleri Hampe, Linnaea 28: 214 (1856)
≡ Fissidens muelleri (Hampe) Mitt., Trans. Roy. Soc. Victoria 19: 91 (1882)

Holotype: Australia, Victoria, ad ripas fluvis Murray, F. Mueller s.n., BM! Isotype: MEL!

Misapplications: Fissidens fontanus sensu  Scott & Stone (1976) non F. fontanus (Bach.Pyl.) Steud.

Plants to 100 mm, yellow-green to dark green, soft, flexuous, aquatic, in tufts or mats. Stems
frequently branched, with rhizoids at stem base, in leaf axils, or rarely subtending plantlets near leaf
apex. Leaves in many pairs, distant, patent, flaccid when moist, irregularly distorted when dry, linear-
lanceolate, 5.0–9.0 × 0.5–0.9 mm; apex acuminate; laminae unistratose; vaginant laminae ⅖–½ leaf
length, almost closed; dorsal lamina often failing above leaf insertion, tapered to its base; margins of
apical, dorsal, and vaginant laminae entire with occasional serrations, especially near the leaf apex;
marginal cells occasionally distinct in a few rows on the proximal third of the vaginant laminae,
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narrower and longer, forming a weak unistratose border; cells of apical and dorsal laminae quadrate
to hexagonal, smooth, non-bulging, with thin walls, (10–)15–18(–22) × (10–)15–18(–22) µm. Costa
indistinct, failing 15–40 cells below leaf apex, modified bryoides-type in cross-section.
Paroicous. Perichaetia terminal on short shoots, which may be deciduous at capsule maturity;
leaves greatly reduced. Perigonia terminal on short shoots. Setae green to yellow, stout, fleshy,
0.8–1.5 mm; capsules erect to horizontal, symmetric, 0.7–1.0 mm; exothecial cells in c. 80 columns;
operculum bluntly apiculate from a conic base, c. ⅓ the length of theca. Peristome modified bryoides
-type; teeth 50–75 µm wide at base, irregularly divided, scarcely covering capsule mouth; abaxial
trabeculae in the undivided region of the tooth higher than lamellar ornamentation, abaxial lamellae
papillose, the papillae ± in horizontal rows; adaxial trabeculae smooth or with short-columnar
papillae, adaxial lamellae with densely branched papillae or irregularly roughened, the filaments
twisted, variably truncate, rimose or branched, with oblique lamellar ornamentation and trabeculae
weakly differentiated in their distal regions. Calyptra smooth, cucullate. Spores 16–25 µm.

Illustrations: Plate 4. Scott & Stone 1976, pl. 10 (as F. fontanus); Catcheside 1980, fig. 24 (as F.
fontanus); Pursell 1987, figs 38–47; Beever 1995, figs 3–6; Beever et al. 2002, p. 18, figs 1–6; Stone
& Catcheside 2012.

Taxonomy: In his taxonomic revision of Fissidens subg. Octodiceras, Pursell (1987) placed the
Australasian taxon F. muelleri (Hampe) Mitt. in the synonymy of the Chilean F. berteroi (Mont.)
Müll.Hal., rather than in F. fontanus (Bach.Pyl.) Steud. as done by some Australian authors (Scott &
Stone 1976; Catcheside 1980). N.Z. material accords well with Pursell’s circumscription of F. berteroi,
with lateral sporophytes, a well-developed peristome (for the subgenus), vaginant laminae ± closed,
and costa ending 15–40 cells below the leaf apex.

Biostatus:  Fissidens berteroi is classified as “Nationally Vulnerable” in the N.Z. Threat Classification
System (Glenny et al. 2011).

Distribution:  NI: N Auckland, S Auckland, Wellington; SI: Nelson (Maruia), Marlborough (Kenepuru
Valley); Ch.
Austral. Mainland Australia*, Chile*. Reported from Argentina, Brazil, Peru, and Uruguay by Pursell
(2007).

Habitat: Aquatic, submerged in fast-flowing water, or periodically emergent, in oligotrophic or
eutrophic streams. On rock (usually base-rich), wood or concrete. In the wild, colonies have
established on new wooden structures in the wetland at Onehunga Springs, Auckland City, apparently
from established colonies associated with a concrete flume bringing water into the wetland. A
specimen was collected at Onehunga Springs c. 100 or more years ago, from an undocumented
substrate, by T.F. Cheeseman. The species has thus persisted at Onehunga Springs despite major
changes in the local environment. The species has also been recorded from aquaria.
Prior to 2007 modern records were known only from several sites in Auckland City, in several streams
feeding Lake Wairarapa, and from a small lake on the Chatham Is. Since then numerous records have
been made from urban sites, especially in Auckland City, and in Masterton, mostly by P.J. de Lange
and A. Perrie respectively. Leptodictyum riparium is an associated moss at numerous sites, and
observations at Onehunga Springs indicate that species is a vigorous competitor.
Records range from near sea level to 220 m (Te Waihou Springs, S Auckland L.D.).

Notes: Cells of the costa of F. berteroi are thin-walled throughout (hence “modified bryoides-type”).
This feature, which could be described as a “poorly developed costa”, is a characteristic of
limnophilous mosses (Vitt & Glime 1984).
An account of the species in N.Z. was given by Beever (1995).

Recognition:  Fissidens berteroi can easily be distinguished from all other aquatic Fissidens species
found in N.Z. by its soft, flexuous stems, which bear distantly spaced and very long (5.0–9.0 mm),
flaccid leaves.

Reproductive biology: Capsules are relatively common in F. berteroi. In addition, vegetative parts
readily produce rhizoids, and new colony establishment onto sterilised substrate, by means of
rhizoids, has been observed in aquarium conditions.

Etymology: The species is named for the Italian botanist Carlo Giuseppe Bertero, who lived in Chile
in 1827–1830 and collected the type specimen.
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Fissidens blechnoides J.E.Beever, J. Bryol. 19: 258 (1996)
Holotype: N.Z., Nelson L. D., Spooners Range, Golden Downs Forest, on vertical cut bank at
track edge, 10 Dec. 1995, J.E. Beever 84-98, CHR 521297! Isotypes: AK!, AKU!, BM!,
CANB!, G!, HO!, MEL!, MELU!, MO!, NSW!, NY!, OTA!, WELT!

Misapplications: Fissidens anisophyllus sensu  Sainsbury 1955a, pro parte.
Specimens of F. blechnoides have been referred erroneously to F. anisophyllus Dixon, owing to
confusion promulgated by both Dixon (1923) and Sainsbury (1955a) (see under the latter species).

Plants 10–16 mm, yellow-green to dark green, in scattered clusters or densely gregarious. Stems
simple, with rhizoids at base only. Leaves in 6–15(–23) pairs, scarcely overlapping at mid stem,
patent, decurved when moist, little altered when dry, oblong-lanceolate, 1.0–1.6 × 0.3–0.4 mm; apex
acute to broadly acute, sometimes mucronate; laminae unistratose; vaginant laminae ½–⅔ leaf
length, open; dorsal lamina reaching leaf insertion and shortly decurrent on stem; margins minutely
serrulate on dorsal and apical laminae, serrulate near leaf apex, entire on vaginant laminae; marginal
cells on vaginant laminae only distinct in several rows, thick-walled, prosenchymatous, and forming a
well-defined unistratose border confluent with the costa at mid leaf; cells of apical and dorsal
laminae quadrate to hexagonal, smooth, moderately bulging, with moderately thick walls,
(4.5–)7.5–10.5(–12.0) × (4.5–)7.5–10.5(–12.0) µm. Costa percurrent, bryoides-type in cross-section.
Dioicous. Perichaetia terminal; perichaetial leaves longer and narrower than vegetative. Perigonia
terminal on tall plants (up to 12 pairs of leaves) or bulbiform near base of male plants. Setae yellow to
light-brown, wiry, 2–3 mm; capsules erect to inclined, symmetric, 0.6–1.0 mm; operculum obliquely
rostrate from a conic base, c. ½ the length of theca. Peristome bryoides-type; teeth with adaxial
trabeculae below the bifurcation either smooth or bearing a few short-columnar papillae, 50–70 µm
wide at base. Calyptra smooth, cucullate. Spores 14–21 µm.

Illustrations: Plate 5. Beever 1996, figs 1–2; Beever et al. 2002, p. 20, figs 1–6.

Distribution:  NI: N Auckland, including offshore islands (HC, LB), S Auckland, Gisborne, Hawke’s
Bay, Taranaki (Rotokare), Wellington (including KA); SI: Nelson (including D’U), Marlborough,
Canterbury, Westland, Otago; St; Ch.
Endemic.
Fissidens blechnoides occurs scattered through both main islands and on the larger offshore islands,
with records from latitude 35° 04' (Kaitāia) to 47° 07' S (Rakiura/Stewart I.). It is uncommon in the
north of the North I., where it is usually found growing in small isolated clumps. Further south it grows
abundantly, often forming extensive pure swards.

Habitat: Almost always on soil, rarely on rock (schist), occasionally as a low epiphyte in stream flood
zones or swamps, with the substrate visibly silted. Most commonly on steeply sloping banks, in
shaded and mesic sites. Usually in indigenous forests, but also in exotic vegetation including urban
parks. At the type locality it grows on uplifted Pleistocene greywacke gravels (Moutere gravels),
shaded in southern beech forest (Fuscospora fusca, F. solandri, and Lophozonia menziesii) with
occasional emergent podocarps. Fissidens blechnoides is commonly mixed with other species of
Fissidens, most frequently with F. asplenioides, F. curvatus, F. leptocladus, and F. tenellus; less often
with F. dealbatus (in damper sites only), F. linearis var. angustifolius, F. pallidus or F. taxifolius. Other
moss associates from mesic sites are Catagonium politum, Hypnum cupressiforme and Thuidiopsis
sparsa, while associates in wetter sites include Achrophyllum dentatum, A. quadrifarium,
Distichophyllum microcarpum, and Plagiomnium novae-zealandiae.
Recorded from near sea level to 630 m (Camp Creek, Westland L.D.).

Notes: An account of F. blechnoides in N.Z. was given by Beever (1996).

Recognition:  Fissidens blechnoides is distinctive in the disposition of borders on the leaf margins,
and in the lack of variability in this character: borders are moderately stout, strictly confined to the
vaginant laminae (which are open in all leaves), and confluent with the costa at the apex of the minor
vaginant lamina. In contrast, in F. anisophyllus borders are variable, but usually present on dorsal,
apical and vaginant laminae (the vaginant laminae usually being partially closed or closed on
vegetative leaves) and not confluent with the costa.
Fissidens blechnoides is also sometimes confused with F. megalotis subsp. megalotis (which also has
open vaginant laminae) but in that species the dorsal and apical laminae are bordered to near the leaf
apex, and the laminal cells are often obscured by low papillae. In addition, shoots of F. blechnoides
are little altered when dry, while dry shoots of F. megalotis subsp. megalotis are inrolled at their apices.

15



There are similarities to the African F. marginatus Müll.Hal., which has open vaginant laminae on every
leaf, but that species differs from F. blechnoides in the presence of a border on apical and dorsal
laminae, and a strongly asymmetric capsule.
A particularly notable feature of F. blechnoides is the strictly lateral heterostichy of its shoots.

Etymology: The epithet, from Blechnum + -oides (like), refers to the fern Blechnum novae-zelandiae,
the rather similar fronds of which likewise form swards on soil banks, albeit on a much larger scale.

Fissidens bryoides Hedw., Sp. Musc. Frond., 153 (1801)
Lectotype: Europe, G! (Designated by Pursell 1986, p. 37.)

Plants heteromorphic, 2–10 mm, yellow-green to mid green, loosely gregarious. Stems simple or
branched from near the base, with rhizoids near base only. Leaves in 3–20 pairs, not or scarcely
overlapping at mid stem, patent to patulous, plane when moist, crispate when dry, oblong-lanceolate,
0.6–1.2 × 0.2–0.5 mm; apex broadly acute, apiculate; laminae unistratose; vaginant laminae c. ⅔
leaf length, closed; dorsal lamina failing above, or reaching leaf insertion, tapered to its base;
margins entire; marginal cells on all laminae distinct in up to 6 rows, very narrow, thick-walled, and
prosenchymatous, forming well-defined pluristratose borders that fuse with the costa at the leaf apex,
or fail shortly below; cells of apical and dorsal laminae irregularly pentagonal to hexagonal, often
wider than long, smooth, non-bulging, moderately thick-walled, (8–)9–12(–15) × (6.0–)7.5–12.0(–15.0)
µm. Costa percurrent to excurrent, bryoides-type in cross-section.
Autoicous. Perichaetia terminal; perichaetial leaves longer than vegetative. Perigonia bulbiform, at
shoot base only, or axillary on otherwise sterile or female shoots, or apparently attached by rhizoids to
the base of female shoots. Setae orange-brown, stiff, 5–13 mm; capsules inclined, asymmetric,
0.8–1.0 mm; operculum apiculate from a conic base, ½ the length of theca. Peristome bryoides-type;
teeth with long-columnar papillae on the adaxial trabeculae below the bifurcation, c. 50 µm wide at
base. Calyptra scabrous at apex, cucullate. Spores 15–18 µm.

Illustrations: Plate 6. Beever & Stone 1999, fig. 5; Beever et al. 2002, p. 22, figs 1–5.

Distribution:  K; NI: N Auckland, S Auckland, Hawke’s Bay, Wellington; SI: Nelson, Otago; Ch.
Anomalous. Widespread in the northern hemisphere and reported also from South America (He 1998;
Pursell 2007). Records from sub-Saharan Africa were not accepted by Bruggeman-Nannenga (2013).
Adventive.

Habitat: On shaded or exposed mineral soil in highly modified sites, such as pasture, lawns,
churchyards, roadsides, planted native shrubberies, and river banks. Associated species include other
synanthropic mosses: Ceratodon purpureus, F. curvatus, F. taxifolius, and Tortula truncata.
Records range from near sea level to c. 150 m (Mangawhero River, Wellington L.D.).

Notes:  Fissidens bryoides is treated here as one highly variable species, as advocated by Pursell
(1976) and Crum & Anderson (1981). The species is regarded as adventive in N.Z., as it is known only
from highly modified anthropic sites, and there are no reliable records prior to 1968. The variation
seen suggests that more than one introduction event has occurred.
An account of F. bryoides in N.Z. was given by Beever & Stone (1999).

Recognition: Although this species and the allied F. viridulus Wahl. and F. incurvus Schwägr. were
recorded for N.Z. by Wilson (1854), these records were later rejected by Rodway (1914) and Dixon
(1923, p. 108), who suggested they were based on misidentified specimens of F. leptocladus and
F. curvatus. Sainsbury (1955a) made no mention of the F. bryoides complex. Recent collections
confirm, however, the presence of F. bryoides s.l. in N.Z. All fruiting material seen has asymmetric,
inclined capsules. The perigonia are bulbiform, produced only close to the base of female or otherwise
sterile shoots, or, in addition, in the axils of vegetative leaves well up the stem.
Fruiting plants may have an abrupt transition from juvenile to perichaetial leaves, or there may be a
zone of vegetative leaves between them, presumably due to a delay in the timing of the sexual signal
to the shoot apex. The resulting plants have a distinct appearance. Some collections (e.g., E. Lürling
s.n., AK 236258) also have tall, sterile plants with vegetative leaves to the shoot apex.
The well-developed leaf borders may be confluent with the costa, or fail shortly before the leaf apex.
This species has been confused with F. leptocladus, but F. bryoides has larger (9–12 µm long vs
6.0–7.5 µm long in F. leptocladus), less obscure, and flatter lamina cells.
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A puzzling specimen (T.C. Moss s.n., WELT M007544), collected in an urban garden in Wellington
City, has leaves that are strongly bordered on the vaginant laminae only. Dorsal laminae are well-
developed on both perichaetial and vegetative leaves. It is tentatively referred to F. bryoides.

Etymology: The epithet bryoides has a literal translation of bryo (relating to mosses) + -oides
(resembling).

Fissidens capitatus Hook.f. & Wilson, London J. Bot. 3: 547 (1844)
≡ Fissidens oblongifolius var. capitatus (Hook.f. & Wilson) Hook.f. & Wilson in Wilson, Bot. Antarct.

Voy. II (Fl. Nov.-Zel.) Part II 62 (1854)
Lectotype: N.Z., Bay of Islands, J.D. Hooker 321, BM-Wilson! (Designated by Iwatsuki &
Suzuki 1988, p. 218.)

Plants 5–15 mm, mid green to yellow-green, densely gregarious. Stems frequently branched by
subgametoecial innovations, with rhizoids at base only. Leaves in 12–20(–30) pairs, overlapping at
mid stem, patent, plane when moist, with apices loosely and irregularly inrolled away from the
substrate when dry, linear-lanceolate, 2.0–3.0 × 0.3–0.4 mm; apex acute to acuminate; laminae
unistratose; vaginant laminae ½–⅔ leaf length, partially closed to closed; dorsal lamina usually
ending at leaf insertion, truncate at base; margins serrulate-crenate on apical, dorsal and vaginant
laminae, with cells of supra-basal vaginant lamina margins isodiametric to oblate; cells of apical and
dorsal laminae irregularly hexagonal, smooth, strongly bulging, with moderately thick walls,
(6.0–)7.5–12.0(–13.5) × (6.0–)7.5–12.0(–13.5) µm. Costa failing below leaf apex, oblongifolius-type in
cross-section.
Heteroicous. Gametoecia consisting of short shoots, usually in axils of upper leaves or terminal on
main shoots, usually unisexual with sexes in close proximity, or occasionally synoicous. Perichaetia
terminal or in axils of upper leaves, leaves narrower than vegetative leaves in dorsal and apical
laminae. Perigonia inconspicuous, with leaves similar to vegetative leaves. Setae light brown, often
tortuose above, 4–5 mm; capsules horizontal, strongly asymmetric, 0.5–1.0 mm; operculum rostrate
from a conic base, equal in length to theca. Peristome similiretis-type; teeth 60–75 µm wide at base.
Calyptra smooth, mitrate. Spores 9.0–13.5 µm.

Illustrations: Plate 7. Beever et al. 1992, fig. 14, n (as F. oblongifolius); Beever & Stone 1998, figs 2,
c, 5, b–c, 7, f, 9 (as F. oblongifolius var. capitatus); Beever et al. 2002, p. 46, figs 1–6 (as
F. oblongifolius var. capitatus).

Distribution:  NI: N Auckland, including offshore islands (LB, GB), S Auckland, Gisborne (Onepoto
Bay), Taranaki (Rātāpihipihi Scenic Reserve).
Endemic.

Habitat: Usually on soil, rarely on rock. The species is locally abundant in shaded sites in indigenous
lowland forests throughout the northern half of the North Is. Forest types include northern coastal
forest dominated by Dysoxylum spectabile and Vitex lucens or by Beilschmiedia tarairi, forests
dominated by Agathis australis or by B. tawa, and in secondary forests dominated by Kunzea sp.
Fissidens capitatus is a secondary coloniser of dry, shaded earth banks, including the upended root
plates of fallen trees. Associated mosses include Achrophyllum dentatum, Distichophyllum
microcarpum, F. linearis var. angustifolius, and Mittenia plumula.
Records range from 30 m to c. 400–500 m (Puaiti Bush near Ātiamuri, S. Auckland L.D.; and on
Hauturu-ō-Toi/Little Barrier I., N Auckland L.D.).

Notes: Taxonomic issues regarding the relationship of F. capitatus with F. oblongifolius are discussed
under the latter species.
An account of the species in N.Z. (as F. oblongifolius var. capitatus) was given by Beever & Stone
(1998).

Recognition:  Fissidens capitatus can be easily distinguished in the field from F. oblongifolius by its
acute to acuminate leaf apices (vs broadly acute in F. oblongifolius). The well-developed perigonial
leaves of F. capitatus render the perigonia inconspicuous among the vegetative leaves, whereas the
bulbiform perigonia of F. oblongifolius are more conspicuous. Additional features distinguishing
F. capitatus from F. oblongifolius are its shorter setae, linear-lanceolate leaves, and the dorsal lamina
ending at the leaf insertion.
Fissidens capitatus is distinguished from F. pallidus (which may be found in similar habitats but usually
at an earlier stage of succession) by the former’s mid green to yellow-green colour (which does not
become bronze with age) and its strongly bulging lamina cells.
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Distinctions from F. asplenioides, F. hyophilus, F. taxifolius, and F. waiensis are discussed under those
species.

Etymology: The epithet capitatus (“with a knob at the tip”) presumably refers to the setae, each of
which bears a short, broad, curved theca.

Fissidens crispulus Brid., Muscol. Recent. Suppl. 4, 187 (1819)
Etymology: The epithet crispulus (finely curled or wrinkled) refers to the curling of the dry leaves.

Fissidens crispulus var. robinsonii (Broth.) Z.Iwats. & Z.H.Li, Moss
Fl. China 26 (2001)

≡ Fissidens robinsonii Broth., Philipp. J. Sci., C 13: 204 (1918)
Lectotype: The Philippines, Mindanao, Hutchinson 7607, H-Brotherus!

Plants up to 10 mm, yellow-green. Stems frequently branched, with axillary hyaline nodules well-
developed, rhizoids at branch bases and associated with axillary nodules, cross-section with central
strand. Leaves in 20–30(–35) pairs, overlapping at mid stem, erect-spreading, decurved when moist,
apices inrolled towards the substrate when dry, linear-lanceolate, 1.4–1.8 × 0.18–0.24 mm; apex
acuminate; laminae unistratose; vaginant laminae ½–⅔ leaf length, closed; dorsal lamina variable
at base; margins minutely serrulate near leaf apex, serrulate-crenate on apical, dorsal and vaginant
laminae, with cells of supra-basal margins of vaginant laminae isodiametric to oblate; cells of apical
and dorsal laminae irregularly hexagonal, smooth, strongly bulging, with moderately thick walls,
(6.0–)7.0–8.0(–9.0) × (5.0–)6.5–7.5(–9.0) µm. Costa percurrent to shortly excurrent, taxifolius-type in
cross-section.
Dioicous? Perichaetia terminal, with perichaetial leaves little differentiated. Perigonia and capsules
not seen.

Illustrations: Plate 8. Li 1985, fig. 16, l–t (as F. robinsonii); Li & Iwatsuki 2001, pl. 77, 1–14.

Taxonomy: This moss is the only N.Z. member of subgen. Pachyfissidens sect. Crispidium, a small
section consisting of five or six species found in Africa, Malesia, Australasia, and Oceania (Pursell &
Bruggeman-Nannenga 2004).
Fissidens crispulus var. robinsonii is said to differ from the type variety in its narrowly acute leaf
apices, with short excurrent costae (IIwatsuki & Suzuki 1989, as varieties of F. zippelianus), and in the
presence of a differentiated central strand in the stem (Li & Iwatsuki 2001). N.Z. material matches well
the lectotype of F. robinsonii Broth., and, although scanty, is placed with confidence into F. crispulus
var. robinsonii.

Biostatus: The species is classified as “Data Deficient” in the N.Z. Threat Classification System
(Glenny et al. 2011).

Distribution:  K.
Anomalous. New Caledonia*. Reported from Oceania, e.g., Vanuatu by Suzuki & Iwatsuki (2002), and
widely from Asia, e.g., China by Li & Iwatsuki (2001), Philippines by Tan & Iwatsuki (1991), and
Peninsular Malaysia by Tan & Meng-Shyan (2002).
Australian records of F. crispulus s.l. are limited to Queensland (Streimann & Klazenga 2002). Thus,
although the species should be searched for in the northern North I., it may be at its southern N.Z. limit
in the Kermadec Is.

Habitat: Known in N.Z. from a very few scanty specimens from Raoul I. in the Kermadec Is, collected
by P.J. de Lange and D. Havell (K121, CHR 624175; K74, AK 325964). At one site the moss grew on
a shaded “dripping wet rock face” associated with F. asplenioides and Cyclodictyon blumeanum; at
another, plants were “on silt and mud accumulated at the base of a rotational slump”, with only the tips
of their shoots exposed; at a third site they grew “on muddy andesitic silt and pumiceous sand lodged
between boulders”. In all three specimens the moss leaves are heavily encrusted with a filamentous
cyanobacterium.
Elevations range from 150 to 320 m.

Recognition:  Fissidens crispulus var. robinsonii is unique among N.Z. species in having the
conspicuous axillary hyaline nodules characteristic of subgen. Pachyfissidens sect. Crispidium. These
are visible on the stem when leaves are removed. The intact moist shoots are reminiscent of both
F. pallidus and F. capitatus, particularly in leaf shape and stance, but can be distinguished by the
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percurrent to shortly excurrent costae. When dry, young leaves of F. crispulus var. robinsonii curl
strongly toward the substrate. This gives an impression of the whole apical portion of the shoot curling
downwards. In contrast, dry shoots of F. pallidus and F. capitatus tend to have individual leaves curled
away from the substrate.

Etymology: The varietal epithet commemorates Charles Budd Robinson (1871–1913), collector of a
paratype of the basionym F. robinsonii Broth.

Fissidens curvatus Hornsch., Linnaea 15: 148 (1841)
Lectotype: South Africa, Cape, 24 Oct. 1827, Ecklon s.n., H-Brotherus! (Designated by
Magill 1981, p. 51.)

= Fissidens viridulus var. acuminatus Hook.f. & Wilson in Wilson, Bot. Antarct. Voy. II (Fl. Nov.-Zel.)
Part II 61 (1854)
Holotype: N.Z., Bay of Islands, J.D. Hooker 318, BM!

= Fissidens pungens Müll.Hal. & Hampe, Linnaea 26: 26 (1855)
Holotype: South Australia, Barossa Ranges, F. Mueller, BM! Isotypes: MEL!, WELT!

= Fissidens campyloneurus Beckett, Trans. & Proc. New Zealand Inst. 25: 295 (1893)
Holotype: N.Z., S. Canterbury, Waimate, Parker's Bush, on damp clay, 12 Sep 1888, T.W.N.
Beckett 150, CHR 568238!

Plants heteromorphic, 1.5–5(–8) mm, pale to dark green, loosely or densely gregarious. Stems
usually simple, rhizoids near base only. Leaves in 3–8(–15) pairs, patent, plane when moist, crispate
when dry, oblong-lanceolate to linear-lanceolate, 0.5–1.0 × 0.10–0.25 mm; apex acute to acuminate,
often cuspidate; laminae unistratose; vaginant laminae ⅔ leaf length, closed (or nearly so), but with
minor lamina often deeply indented near its apex; dorsal lamina failing above, or reaching leaf
insertion, tapered to the base; margins entire; marginal cells differentiated to form borders, well-
defined on all laminae (var. curvatus), or poorly defined and incomplete or absent from dorsal and
apical laminae (var. inclinabilis); cells of apical and dorsal laminae irregularly quadrate to
hexagonal, smooth, non-bulging, thin-walled, (5–)8–12(–18) × (6–)7–11(–14) µm; cells of vaginant
laminae longer, to 24 µm at mid lamina. Costa subpercurrent to long-excurrent, bryoides-type in
cross-section.
Autoicous or apparently dioicous. Perichaetia terminal; perichaetial leaves longer than vegetative,
to 2.0 mm. Perigonia terminal on apparently independent, minute (to 2 mm) male plants, or bud-like
and rhizautoicous. Setae yellow to orange-brown, 2.5–15 mm; capsules 0.5–1.0 mm, erect and
symmetric to horizontal and arcuate; operculum rostrate from a conic base, with the beak erect to
slightly inclined, ⅔ the length of theca. Peristome bryoides-type; teeth with long-columnar papillae on
the adaxial trabeculae, 40–53 µm wide at base. Calyptra smooth, cucullate. Spores 12–16(–21) µm.

Notes: The variability of capsule form and orientation in N.Z. material is considerable, ranging from
symmetric and erect to highly asymmetric and horizontal; a similar variation has been noted
throughout the species’ range (Pursell 1994b). The distinction between var. curvatus and var.
inclinabilis is made on the extent of the leaf borders, and this character is not correlated with capsule
form.
The South African lectotype has shorter setae, but is otherwise similar to the N.Z. form that has ± erect
capsules.
In F. curvatus, leaves that surround over-mature unfertilised archegonia have the form of vegetative
leaves, which suggests that development of typical perichaetial leaf morphology requires fertilisation.
Innermost perichaetial leaves at the base of a capsule are sometimes much smaller even than
vegetative leaves, and have no meristematic cells remaining. Thus, after a period, the growth-
promoting effect of fertilisation on the development of the surrounding leaves apparently ceases, and
development of the innermost leaves is arrested.
It has been tentatively suggested (Beever 1999b) that F. curvatus is adventive in N.Z., and may have
moved from anthropogenic to natural habitats, where it is much less common. (e.g., on the soil among
roots under a wind-thrown Rhopalostylis sapida in coastal forest on Taranga/Hen I. (J.E. Beever 65-
37, AK 348402)). There is good evidence (Pursell 2006) that in California the species is adventive
(see also below), and has spread from a c. 1948 arrival in the San Francisco Bay area. The high
variability of this moss in N.Z. is an argument against its being adventive here, but the N.Z. population
may have both indigenous and adventive components.

Etymology: The epithet curvatus, from curvus (crooked), is presumed to refer to the arcuate theca of
some forms.
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Fissidens curvatus Hornsch., Linnaea 15: 148 (1841) var. curvatus
Leaf borders of prosenchymatous cells, well-defined, pluristratose, on all laminae, confluent with the
costa at the leaf apex, or failing shortly below. Setae 2.5–12.0 mm; capsules erect and symmetric to
horizontal and arcuate; operculum as per species. Spores as per species.

Illustrations: Plate 9. Beckett 1893, pl. 44 (as F. campyloneurus); Dixon 1923, pl. 7, fig. 3 (as F.
campyloneurus); Sainsbury 1955a, p. 46, fig. 3 (as F. pungens); Scott & Stone 1976, pls 7–9 (pro
parte, as F. pungens); Catcheside 1980, fig. 11; Magill 1981, fig. 11, 1–8; Beever et al. 2002, p. 24, figs
1–4; Bruggeman-Nannenga & Arts 2010, fig. 14; Stone & Catcheside 2012.

Distribution:  K; NI: N Auckland, including offshore islands (TK, PK, HC, LB, GB, RT), S Auckland,
Gisborne, Hawke’s Bay, Taranaki, Wellington (including KA); SI: Nelson (including D’U), Marlborough,
Canterbury, Westland, Otago, Southland; St; Ch; A; reported from C (Vitt 1974).
Cosmopolitan. Tasmania*, mainland Australia*, New Caledonia*, South America*, South Africa*. Also
recorded from Europe, Asia, in the neotropics from Mexico to Chile and Argentina (Pursell 2007), and
from tropical Africa (Bruggeman-Nannenga 2013). In U.S.A. the species occurs as two disjunct
populations, in California and Pennsylvania, according to Pursell (2006). He suggested that the
species had been introduced, on two separate occasions, and noted that the California plants
“resemble the F. pungens Müll.Hal. & Hampe expression of F. curvatus from Australia”.
Adventive?

Habitat: A very common and widespread species, on mineral soil, especially as a coloniser after
disturbance. Fissidens curvatus is found in mesic to moderately xeric sites, in both indigenous and
exotic vegetation, including forest, shrubland, and pasture. Sterile plants, with more numerous, even-
sized leaves, commonly grow among fruiting plants. In addition, the species often grows mixed with
other species of Fissidens, especially F. tenellus. Even the holotype specimen of F. pungens Müll.Hal.
& Hampe is a mixed Fissidens collection. It consists largely of F. taylorii, but a single plant, with a
single intact perichaetial leaf, is identifiable as F. pungens, having stout lamina borders that are
confluent with the costa at the leaf apex. Achrophyllum quadrifarium, Bryum sauteri and Tortula
truncata are other mosses often found in association with F. curvatus.
Recorded from near sea level to 1000 m (Ngāmoko Range, Gisborne L.D.).

Fissidens curvatus var. inclinabilis (Dixon) J.E.Beever in Fife,
Bryologist 98: 315 (1995)

≡ Fissidens inclinabilis Dixon, Bull. New Zealand Inst. 3: 100 (1923)
≡ Fissidens pungens var. inclinabilis (Dixon) Sainsbury, Rev. Bryol. Lichenol., n.s. 21: 214 (1952)

Type: N.Z., near Christchurch, Styx, growing on damp bank, 1 July 1887, Beckett 48, CHR
568236!

= Fissidens subelamellosus Dixon, Bull. New Zealand Inst. 3: 364 (1929)
Lectotype: N.Z., Wairoa Co., Turiroa, Kiwi Station, on papa in shade in watercourse, Aug.
1926, E.A. Hodgson 136, BM! (Designated by Beever 1999a, p. 661.) Isolectotype WELT!

Leaf borders comprising several rows of prosenchymatous cells on vaginant laminae, poorly defined
and incomplete or absent on dorsal and apical laminae. Setae 4–15 mm; capsules inclined to
horizontal, arcuate.

Illustrations: Plate 9. Dixon 1923, pl. 7, fig. 2 (as F. inclinabilis); Dixon 1929, pl. 10, fig. 15 (as F.
subelamellosus); Beever et al. 2002, p. 26, figs 1–4; Stone & Catcheside 2012.

Distribution:  NI: N Auckland, S Auckland, Hawke’s Bay, Wellington; SI: Nelson, Marlborough,
Canterbury, Otago, Southland.
Australasian. Mainland Australia*.

Habitat: Usually on mineral soil, but one specimen (type material of F. subelamellosus,) is labelled “on
stump”. Associated mosses include species of Bryum, Ceratodon purpureus, Eurhynchium
praelongum, F. curvatus var. curvatus, F. taxifolius, F. taylorii var. sainsburyanus, and Thuidiopsis
furfurosa, all taxa reflecting a preference for anthropic sites.
Recorded from 20 to 300 m elevation (Lake Wanaka, Otago L.D.).

Recognition:  Fissidens curvatus var. inclinabilis may be vegetatively indistinguishable from varieties
of F. taylorii, but differs from the latter in the strongly asymmetric capsule, and peristome teeth with
deep adaxial trabeculae ornamented with fringed margins in their supra-basal region.
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Etymology: The epithet inclinabilis (inclined) refers to the stance of the theca, but is not a useful
distinguishing feature as the type variety may also have inclined thecae.

Fissidens dealbatus Hook.f. & Wilson in Wilson, Bot. Antarct. Voy. II
(Fl. Nov.-Zel.) Part II 63 (1854)

Holotype: N.Z., Bay of Islands, J.D. Hooker 318, BM-Wilson!

Plants 5–8 mm, pale grey-green to dark green, delicate, loosely gregarious or as scattered
individuals. Stems simple, pale, fleshy, with rhizoids at base only. Leaves in 4–8 pairs, not
overlapping at mid stem, erect-spreading, decurved when moist, loosely crispate when dry, lanceolate,
1.5–2.5 × 0.3–0.7 mm; apex acute; laminae unistratose; vaginant laminae ½–⅔ leaf length, almost
closed to closed; dorsal lamina reaching leaf insertion and shortly decurrent on stem, tapered to its
base; margins entire, or with a few teeth near leaf apex; marginal cells on all laminae distinct in 1–3
rows, very narrow, prosenchymatous, thick-walled, forming well-defined and pluristratose borders;
cells of apical and dorsal laminae irregularly hexagonal to pentagonal, smooth, non-bulging, lax,
thin-walled, very large, (30–)40–80(–90) × 20–35(–45) µm. Costa apparently absent.
Dioicous. Perichaetia terminal; perichaetial leaves not differentiated from vegetative. Perigonia
terminal, male plants generally smaller than female, with 4–7 pairs of leaves. Setae colourless, fleshy,
3–4 mm; capsules erect, symmetric, 0.6–1.0 mm; exothecial cells in c. 64 columns; operculum
erect-rostrate from a conic base, equal in length to theca. Peristome scariosus-type; teeth with
fimbriate adaxial trabeculae below the bifurcation, 40–50 µm wide at base. Calyptra smooth, mitrate.
Spores 12–17 µm.

Illustrations: Plate 10. Wilson 1854, pl. 84, fig. 2; Stone 1986, fig. 3, d–f, q; Beever et al. 2002, p. 28,
figs 1–4; Stone & Catcheside 2012.

Taxonomy:  Fissidens dealbatus, along with F. hylogenes, has traditionally been placed in Fissidens
subgen. Aneuron Kindb., characterised by costae being absent and laminal cells usually very large
and thin-walled (Suzuki & Iwatsuki 2007). However, Pursell & Bruggeman-Nannenga (2004)
subsumed Aneuron within subgen. Aloma Kindb. Aloma was not subdivided by them, although there is
great variation in border development, laminal cell ornamentation, and costa-type, in this subgenus.
Pursell & Bruggeman-Nannenga (2004) state “gametophytically the subgenus [Aloma] is
heterogeneous and at first glance seems to be incongruous. However, when considered with a world-
wide perspective no sharp breaks among the sections recognised by Brotherus are apparent. In a
given character there is intergradation from one end of the spectrum to the other.” They characterised
subgen. Aloma by a scariosus-type peristome, a bryoides-type costa (when present), fewer than 40
columns of exothecial cells, and mostly tropical and subtropical distributions. Fissidens dealbatus is
somewhat anomalous in this group, having c. 64 columns of exothecial cells, and a temperate
distribution.
Stone (1986) considered F. dealbatus to be distinct from the two other Australian species of Fissidens
usually placed in subgen. Aneuron Kindb. (namely F. hyalinus Hook.f. & Wilson and F. splachnoides
Broth.).

Distribution:  K; NI: N Auckland, S Auckland, Hawke’s Bay, Wellington; SI: Nelson (including D’U),
Marlborough, Canterbury, Westland, Otago, Southland; St; Ch.
Australasian. Tasmania*, mainland Australia*. Recorded from New Caledonia by Iwatsuki & Suzuki
(1989).

Habitat:  Fissidens dealbatus is a common species on damp, shaded, mineral soil, especially on
stream banks and the sides of intermittent water courses, usually in indigenous forest. Frequent
associates include F. curvatus, F. linearis, F. tenellus, and Achrophyllum dentatum.
Records are from near sea level (Rakiura/Stewart I.) to at least 800 m (Tararua Range, Wellington
L.D.).

Recognition: The delicate texture of the plants, with very large, thin-walled, leaf laminal cells, and
more or less entire, bordered, leaf margins, as well as the apparent absence of a costa, make
F. dealbatus readily recognisable in a N.Z. context. It is occasionally confused with F. hylogenes
(which also lacks a costa) but that species has unbordered and serrate leaf margins and its plants are
much smaller.

Etymology: The epithet dealbatus (white-washed) refers to the pale colour of the shoots.
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Fissidens dietrichiae Müll.Hal., Linnaea 37: 146 (1872)
Holotype: Brisbane River, eastern Australia, A. Dietrich, 1864, S. (Cited by Bruggeman-
Nannenga 1979, p. 24.) Not seen. Isotype: WELT M027363!

Plants up to 35 mm, pale green, densely gregarious. Stems moderately branched, rhizoids at branch
bases and in axils of older leaves. Leaves in 10–40(–50) pairs, not overlapping at mid stem,
spreading, weakly decurved when moist, strongly and irregularly crispate when dry, oblong-ovate,
1.6–2.1 × 0.7–0.8 mm; apex acute, sometimes mucronate; laminae unistratose; vaginant laminae
c. ½ leaf length, closed; dorsal lamina ending at leaf insertion or shortly decurrent on stem, tapered
to its base; margins minutely serrulate near leaf apex, otherwise entire; marginal cells on apical and
dorsal laminae distinct in 1–3 rows, thicker-walled, prosenchymatous, forming a narrow border failing
near leaf apex and sometimes also at base of dorsal lamina, on vaginant laminae forming a wider
border (–5) cell rows; cells of apical and dorsal laminae irregularly hexagonal, many oblate, smooth,
weakly bulging, thin-walled, (9.0–)12.0–14.0(–19.0) × (9.0–)10.5–12.0(–18.0) µm. Costa percurrent,
modified bryoides-type in cross-section (all cells thin-walled).
Synoicous? Perichaetia terminal; perichaetial leaves little differentiated. Perigonia not seen. Setae
light brown, 5–7 mm; capsules inclined, asymmetric, 0.8–1.4 mm; exothecial cells in c. 90 columns;
operculum not seen. Peristome bryoides-type; teeth with long-columnar papillae on the adaxial
trabeculae below the bifurcation, 58–71 µm wide at the base. Mature calyptra not seen. Spores
18–25 µm.

Illustrations: Plate 11. Bruggeman-Nannenga 1979, fig. 5, a–g; Catcheside 1980, fig. 13 (as
F. crassipes); Stone & Catcheside 2012. Streimann’s (2002, fig. 34) illustration depicts F. leptocladus.

Biostatus:  Fissidens dietrichiae is classified as “Data Deficient” in the N.Z. Threat Classification
System (Glenny et al. 2011).

Distribution:  K.
Australasian and western Oceanic. Mainland Australia*. Fissidens dietrichiae is recorded in all the
central and eastern states of Australia, but not from Tasmania (Streimann & Klazenga 2002; Stone &
Catcheside 2012). Also reported from New Caledonia and Lord Howe I. (Bruggeman-Nannenga
1979), and from the Solomon Is (Bruggeman-Nannenga 2009). The sole record for Norfolk I. by
Streimann (2002) is not accepted here; the voucher (HS 34805!) is referable to F. leptocladus.

Habitat: In N.Z. this species has been recorded from the Kermadec Is only. It is known there from
recent collections (P.J. de Lange K179 & D. Havell, CHR 617493; P.J. de Lange K600, AK 348720) in
ravines on Raoul I., in association with Cyclodictyon blumeanum and Fissidens asplenioides. The
habitat is recorded as being at “the margins of rock-pools in an ephemeral stream bed, and at the
flood-line in a deep water-scoured ravine, on substrates of silt and of weathered breccia” at an
elevation of c. 150 m. In Australia the species is similarly “usually aquatic” (Catcheside 1980) or
“semiaquatic on rocks or terrestrial in damp places” (Stone & Catcheside 2012).

Notes: Known localities in Australia extend to at least as far south as Melbourne, where it was
collected by J.H. Willis from wet, muddy rocks on the banks of the Yarra River (Willis 1955). The
Australian distribution suggests F. dietrichiae may well occur in the North I. of N.Z. Its presence in
relatively undisturbed sites on the remote Kermadec Is supports the contention of Willis (1955), that in
Australia this taxon “may be accepted as truly indigenous”. Although Australian regional floras (Scott &
Stone 1976; Catcheside 1980) have treated this moss as F. crassipes Bruch & Schimp., the reasons
for considering F. dietrichiae a distinct species detailed by Bruggeman-Nannenga (1979) are accepted
here.
The structure of the costa (in Kermadec Is material) is in accordance with aquatic adaptation: it is
weak, with the characteristic stereid cells of a bryoides-type costa replaced by cells with only slightly
thickened walls, a less extreme version of the costa seen in the obligately aquatic F. berteroi.

Recognition: As a robust species of Fissidens with bordered leaves, in aquatic and intermittently
aquatic habitats, confusion is most likely with F. rigidulus or F. leptocladus. Fissidens dietrichiae differs
from both these species by having flat, thin-walled, larger, and more pellucid lamina cells, and larger
spores.

Etymology: The species is named for the collector of the type specimen, Amalie Dietrich, intrepid mid
19th Century German naturalist.
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Fissidens dubius P.Beauv., Prodr. Aethéogam, 57 (1805)
Lectotype: États-Unis d’Amérique, GL-Arnott. (Designated by Karttunen 1987, p. 81.) Not
seen. Isolectotypes: H-SOL!, FH-Taylor!

= Fissidens cristatus Mitt., J. Proc. Linn. Soc., Bot. Suppl. 1–2: 137 (1859)
Type: Mont Khasia temperata, Nonkreem, J.D. Hooker & T. Thompson, BM! (Placed in
synonymy by Karttunen 1987.)

Plants 20–25 mm, yellow-green. Stems occasionally branched, with rhizoids at base only. Leaves in
up to 35 pairs, overlapping at mid stem, patent, decurved when moist, little altered when dry, ovate-
lanceolate, 3.0–3.2 × 0.8–0.9 mm; apex acute; dorsal and apical laminae with few-celled
pluristratose patches; vaginant laminae ⅔ leaf length, almost closed; dorsal lamina extending to leaf
insertion, rounded there; margins serrate on dorsal, apical and vaginant laminae, irregularly and
coarsely serrate towards the leaf apex; marginal cells of dorsal and apical laminae distinct in several
rows, flatter, forming a pale, unistratose band; cells of apical and dorsal laminae quadrate to
hexagonal, ± isodiametric, smooth, strongly bulging, with moderately thick walls, (6–)7.5–12.0 ×
(6–)7.5–12.0 µm, with emergent lamina cells orbicular, to 15 µm diam., in pluristratose clusters. Costa
failing 3–4 cells below leaf apex, taxifolius-type in cross-section.
Dioicous? Perichaetia in axils of leaves at mid stem; perichaetial leaves greatly reduced. Perigonia
not seen in N.Z. material. Sporophytes not seen in N.Z. material.

Illustrations: Plate 12. Crum & Anderson 1981, fig. 36, F–M (as F. cristatus); Beever et al. 2002,
p. 30, figs 1–6; Smith 2004, fig. 77, 11–13.

Biostatus: The species is classified as “Introduced and Naturalised” in the N.Z. Threat Classification
System (Glenny et al. 2011). The apparent rarity of F. dubius may indicate that it is a recent
introduction to this country.

Distribution:  NI: Hawke’s Bay (Maraetōtara Valley, Taradale).
Adventive. Widespread in the northern hemisphere.
The species was recorded new to N.Z. by Bartlett (1984, as F. cristatus Mitt.), based on collections
from Maraetōtara Valley, Hawke’s Bay (J.K. Bartlett 23383, WELT M007506) and Tākaka Valley, NW
Nelson (J.K. Bartlett 23382, WELT M007510). The Hawke’s Bay material conforms well to type
material of F. dubius. The Tākaka Valley record is rejected here; the specimen is referable to
F. adianthoides. Additional Hawke’s Bay material has been collected at Taradale in 1973 (B.O. van
Zanten, pers. comm., 19 May 2014).

Habitat: Both confirmed N.Z. specimens are from calcareous rock.

Recognition:  Fissidens dubius differs from F. adianthoides by having smaller and more bulging
laminal cells, which form occasional pluristratose patches in the dorsal and apical laminae. Both
species have teeth at the leaf apex large enough to be seen with a ×10 hand-lens, unlike any other
Fissidens found in N.Z.

Etymology: The derivation of the epithet dubius (doubtful) remains obscure.

Fissidens exilis Hedw., Sp. Musc. Frond., 152 (1801)
Lectotype: In uliginosis saltus Endfield Chase Vi. Angliae. BM! (Designated by Pursell 1986,
p. 36.)

Plants minute, 1.5–2.0 mm, dark green to almost black, loosely gregarious, with dark green
protonemata often persistent on surrounding soil. Stems simple, with rhizoids at base only. Vegetative
leaves not seen, transition directly from juvenile to subperichaetial leaves.
Autoicous? Perichaetia terminal on plants with 2–3 pairs of leaves. Perigonia terminal on bulbiform
shoots, at base of fruiting plants or more distant, perhaps connected by rhizoids. Perichaetial leaves
plane when moist, little altered when dry, oblong-lanceolate, 1.0–1.8 mm; apex acute; laminae
unistratose; vaginant laminae ½–⅔ leaf length, open; dorsal lamina failing above leaf insertion,
tapered to its base; margins crenulate to serrulate on dorsal and apical laminae, serrulate to
irregularly serrate on vaginant laminae; intramarginal cells of proximal region of vaginant laminae
rectangular, forming a weak intramarginal border; cells of apical and dorsal laminae quadrate to
hexagonal, smooth, not or slightly bulging, with moderately thick walls, (8–)9–13(–16) ×
(9–)10–15(–19) µm; costa percurrent, bryoides-type in cross-section. Setae yellow to light-brown, 2–5
mm; capsules erect, symmetric, 0.50–0.75 mm; exothecial cells in 64 columns; operculum conic,
⅔–¾ the length of theca. Peristome scariosus-type; teeth with long, vermicular projections on the
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adaxial trabeculae, 30–45 µm wide at base. Calyptra smooth to slightly scabrous, mitrate. Spores
9.0–13.5 µm.

Illustrations: Plate 13. Crum & Anderson 1981, fig. 37, A–C; Beever et al. 2002, p. 32, figs 1–3;
Smith 2004, fig. 76, 1–3.

Distribution:  NI: N Auckland, Wellington (Palmerston North).
Adventive. Widespread in the northern hemisphere.

Habitat: On bare, shaded soil, in modified habitats. The first published record in N.Z. (Beever 1994) is
from Captain Springs Reserve, a small wetland in urban Onehunga, Auckland City. Here the species
grew in an area of wetland reclamation, on bare, dry soil, shaded under crack willow (Salix fragilis).
The species was also collected in 1994 by T. Suzuki, on the campus of Massey University, Palmerston
North (T. Suzuki, pers. comm., Nov. 1989). A mixed gathering of “earth mosses” from urban Auckland,
collected “between 1975 and 1985”, contains F. exilis (J.K. Bartlett s.n., AK 188589). There are several
other localities known in the N Auckland L.D. Associated mosses include Bryum sauteri, F. curvatus,
F. taxifolius, F. tenellus, and Pleuridium subulatum, at elevations ranging from 10 m (Ōmana Regional
Park, Auckland City) to 80 m (Waipoua Forest Headquarters, N Auckland L.D.).

Notes: Since N.Z. specimens conform well to the European lectotype, and the few N.Z. records are all
recent and from highly modified habitats, it is considered to be adventive.

Recognition: This species can be confused with F. tenellus, which also has serrate vaginant lamina
margins, but in F. exilis laminal cells are smooth, rather than papillose. In addition, N.Z. plants of
F. exilis have a characteristic dark green colour, and persistent dark green protonemata cover the soil
between the scattered plants. This coloration assists field discrimination from other minute, soil-
dwelling species of Fissidens. Due to its very small size and superficial similarity to F. tenellus, the
species is easily overlooked and likely to be much more common than current records indicate.

Etymology: The epithet exilis (small, meagre, thin) aptly describes this minute moss.

Fissidens hylogenes Dixon, Bull. New Zealand Inst. 3: 364 (1929)
Holotype: N.Z., Hawke’s Bay, Marumaru Caves. On damp wood in shade, Nov. 1924, G.O.K.
Sainsbury 155, BM-Dixon! Isotype: WELT-Sainsbury!

Plants minute, 2–3 mm, delicate, loosely gregarious or as scattered individuals. Stems simple, pale,
fleshy, with rhizoids at base only. Leaves in 3–8 pairs, distant, patent to patulous, plane when moist,
loosely and irregularly crispate when dry, oblong-spathulate, 0.75–1.5 × 0.2–0.3 mm; apex broadly
acute to obtuse; laminae unistratose; vaginant laminae ½–⅔ leaf length, partially closed; dorsal
lamina reaching leaf insertion and often shortly decurrent; margins serrate in distal half of leaf, ±
entire in proximal region; marginal cells distinct in 1–2 rows, shorter and narrower than adjacent
laminal cells, thin-walled; cells of apical and dorsal laminae quadrate, rectangular, or hexagonal,
smooth, non-bulging, thin-walled, (18–)25–40(–55) × 15–25 µm. Costa absent.
Dioicous. Perichaetia terminal; perichaetial leaves longer than vegetative leaves. Perigonia
terminal, male plants smaller than female, leaves in up to 5 pairs. Setae colourless, fleshy, 1.5–2.0
mm; capsules erect, symmetric, 0.4–0.6 mm; exothecial cells in c. 32–42 columns; operculum
erect-rostrate from a conic base, equal in length to theca. Peristome of scariosus-type; teeth with
fimbriate adaxial trabeculae below the bifurcation, 30–40 µm wide at base. Calyptra smooth, mitrate.
Spores 10–13 µm.

Illustrations: Plate 14. Dixon 1929, pl. 10, fig. 16; Sainsbury 1955a, pl. 6, fig. 1; Beever et al. 2002,
p. 34, figs 1–4. The leaf illustrations in the protologue are confusing in including an apparently forked
costa, but the description is unambiguous: “costa nulla”.

Biostatus:  Fissidens hylogenes is listed as “Naturally Uncommon” in the N.Z. Threat Classification
System (Glenny et al. 2011). It is, however, easily overlooked, owing to its small size and apparent
preference for an unusual microhabitat for the genus. It is probably more common than records
indicate, and should be looked for in the South I.

Distribution:  K; NI: N Auckland (Hunua Range), S Auckland (Kakepuku Scenic Reserve, Urewera
National Park), Gisborne (Marumaru Caves), Wellington (Palmerston North, Percy Scenic Reserve).
Endemic.

Habitat: On densely shaded rotting tree-fern trunks and leaf material, or rotting wood, occasionally on
soil or rock, in indigenous forest. Recorded at elevations of 30–670 m (Paengaroa Scenic Reserve
near Taihape, Wellington L.D.). Numerous collections of the species were made during the 1996 John
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Child Bryophyte Workshop in Urewera National Park, on the rotting rachides, laminae, and
adventitious roots of Dicksonia fibrosa, growing deeply shaded on a stream bank in Dacrycarpus
dacrydioides forest.
Dixon initially labelled the type specimen as “Fissidens filicola” Dixon sp. nov., with the substrate as
“on tree-ferns”, but “filicola” and “tree-ferns” have been crossed out and replaced in Dixon’s hand with
“hylogenes” and “damp wood in shade” respectively.
Dixon annotated the label “Name altered because G. O. S [ainsbury]. writes that it was not growing on
tree fern, but always on damp wood in shade”. However, examination of the type specimens indicates
that the holotype is on a mixture of tree-fern trunk and wood, and the isotype is on tree-fern aerial
roots.

Recognition: For distinctions from F. dealbatus, the only other ecostate Fissidens species known in
N.Z., see there.

Etymology: The epithet “hylogenes” was chosen by Dixon to be “expressive of its predilection for
deep shady woods” (Dixon 1929, p. 364).

Fissidens hyophilus Mitt., Trans. Roy. Soc. Victoria 19: 92 (1882)
≡ Fissidens oblongifolius var. hyophilus (Mitt.) J.E.Beever & I.G.Stone, New Zealand J. Bot. 36: 84

(1998)
Holotype: Australia, Queensland, ranges between the Burnett and Brisbane [rivers], F.
Mueller s.n., NY!

= Fissidens arboreus Broth., Öfvers. Finska Vetensk.-Soc. Förh. 33: 95 (1891)
Holotype: Australia, Queensland, C. Wild 5, H-Br. Isotypes: NY, MEL. (Cited by Stone 1990b
p. 245.) Not seen.

Plants 4–10 mm, mid to dark green, in scattered clusters or densely gregarious. Stems frequently
branched by means of innovations from below terminal gametoecia, with rhizoids at base only. Leaves
in 10–15(–17) pairs, overlapping at mid stem, patent, plane when moist, with apices inrolled away
from the substrate when dry, lingulate, 1.5–2.5 × 0.3–0.4 mm; apex obtuse to abruptly acute,
frequently asymmetric; laminae unistratose; vaginant laminae c. ½ leaf length, partially closed to
closed; dorsal lamina failing above or reaching leaf insertion, truncate at base; margins serrulate-
crenate on apical, dorsal and vaginant laminae with cells of supra-basal vaginant lamina margins
isodiametric to oblate; cells of apical and dorsal laminae irregularly hexagonal, smooth, strongly
bulging, with moderately thick walls, (5.0–)7.0–9.0(–10.5) × (5.0–)7.0–9.0(–10.5) µm. Costa failing
below leaf apex, oblongifolius-type in cross-section.
Gonioautoicous. Perichaetia terminal on main shoots and innovations, with occasional scattered
naked archegonia or additional perichaetia in axils of subterminal leaves; perichaetial leaves
narrower than vegetative. Perigonia bulbiform, axillary in distal parts of shoots, inconspicuous. Setae
light brown, slender, strongly twisted when dry, 2.5–3.5 mm; capsules inclined to erect, slightly
asymmetric, 0.5–0.8 mm; operculum rostrate from a conic base, equal in length to theca. Peristome
similiretis-type, with teeth 52–65(–70) µm wide at base. Calyptra smooth, mitrate. Spores
10.0–13.5 µm.

Illustrations: Plate 7. Beever & Stone 1998, figs. 2, d–e, 5, e, 7, c, fig. 10; Beever et al. 2002 (as
F. oblongifolius var. hyophilus), p. 48, figs 1–6.

Taxonomy: The placement of F. hyophilus in the synonymy of F. oblongifolius by Bruggeman-
Nannenga et al. (1994) is not accepted here.

Biostatus: The species (as F. oblongifolius var. hyophilus) is classified as “Naturally Uncommon” in
the N.Z. Threat Classification System (Glenny et al. 2011).

Distribution:  K; NI: N Auckland, including offshore islands (PK, GB), S Auckland (Mayor I.), Hawke’s
Bay (Māhia Peninsula), Taranaki (Rātāpihipihi Scenic Reserve), Wellington (Percy Scenic Reserve,
and KA); SI: Nelson (Tākaka), Marlborough (Kaikōura); Ch.
Anomalous. Mainland Australia*, New Caledonia*, Taiwan*. Recorded from Japan (as F. formosanus)
by Iwatsuki & Suzuki (1982) and from Vanuatu (as F. oblongifolius var. hyophilus) by Suzuki & Iwatsuki
(2002).

Habitat:  Fissidens hyophilus is most often found in indigenous forest, either on bark or rock. As an
epiphyte it is most commonly on large boughs, trunks, and exposed roots; the most frequently
recorded host species is Melicytus ramiflorus, but Litsea calicaris, Metrosideros kermadecensis,
Planchonella costata, and Vitex lucens as well as Rhopalostylis baueri and R. sapida are also
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recorded hosts. As an epilith it occurs on a wide range of rock types: rhyolite (including rhyolitic
pumice), serpentinite, granite, greywacke, limestone, and obsidian. Associated mosses include:
Braithwaitea sulcata, Echinodium umbrosum, F. tenellus var. australiensis, Haplohymenium
pseudotriste, Hymenodon pilifer, Lopidium concinnum, Pendulothecium punctatum, and Thuidiopsis
sparsa.
Records range in elevation from 10 m in the bottom of the caldera on Tūhua/Mayor I. to 516 m on the
Kermadec Is.

Notes: An account of F. hyophilus (as F. oblongifolius var. hyophilus) in N.Z. was given by Beever &
Stone (1998).

Recognition: While similar to both F. oblongifolius and F. capitatus, F. hyophilus is easily distinguished
from them when dry, as its leaf apices are inrolled away from the substrate. When fruiting the smaller
and inclined to erect near-symmetric capsules and shorter setae are diagnostic for F. hyophilus;
likewise its preference for bark or dry rock as substrate.
Fissidens tenellus is the only other N.Z. Fissidens likely to be found growing directly on the bark of
living trees, but that is a much smaller plant, with leaves little altered when dry. The occasional
asymmetric leaf apex in F. hyophilus also helps to distinguish it from F. tenellus.

Etymology: The epithet hyophilus, from hyo (water, wet, rain) + philos (loving), presumably alludes to
the habitat of the moss, close to or in water, or in a wet or rainy region, although such a description
does not apply to its habitat in N.Z.

Fissidens integerrimus Mitt. in Wilson, Bot. Antarct. Voy. III. (Fl.
Tasman.) Part II 168 (1859)

Holotype: Tasmania, Cheshunt, T. Archer s.n., NY! Isotypes: NY!, WELT!

Plants 5–15 mm, dark green to black, aquatic, in dense smooth mats or loosely gregarious. Stems
frequently branched, with rhizoids at base of main and branch shoots and occasionally in leaf axils;
branches readily detached. Leaves in 10–45 pairs, overlapping at mid stem, erect-spreading to
patent, decurved when moist, little altered when dry, oblong-lanceolate, 1.2–2.0 × 0.25–0.35 mm;
apex acute to obtuse; laminae unistratose; vaginant laminae ½–⅔ leaf length, open to half closed;
dorsal lamina reaching leaf insertion and often shortly decurrent; margins serrulate; intramarginal
cells usually distinct in 1–3 rows in proximal region of vaginant laminae, linear, vermicular, forming an
intramarginal border, but border may be very weak or even absent; cells of apical and dorsal
laminae quadrate to hexagonal, smooth, non-bulging, with moderately thick to incrassate walls,
(8–)11–16(–20) × (8–)11–16(–20) µm. Costa failing 2–5 cells below the leaf apex, bryoides-type in
cross-section.
Dioicous? and cladautoicous. Perichaetia terminal; perichaetial leaves narrower than vegetative.
Perigonia terminal. Setae straw-coloured, stiff, 2.5–3.5 mm; capsules inclined, symmetric,
0.4–0.6 mm; exothecial cells in c. 30–56 columns; operculum rostrate from a conic base, equal in
length to theca. Peristome scariosus-type; teeth with adaxial trabeculae below the bifurcation
smooth, or with short, branched, and vermicular ornamentation, unusually wide at base for scariosus
-type, 50–60 µm. Calyptra slightly scabrous at apex, mitrate. Spores 13–20 µm.

Illustrations: Plate 15. Wilson 1859, pl. 171, fig. 8; Willis 1951, figs A–E (as F. hunteri); Beever &
Stone 1992, figs 3–5; Beever et al. 2002, p. 36, figs 1–6; Stone & Catcheside 2012.

Taxonomy:  Fissidens integerrimus has been assigned to subgen. Aloma (Pursell & Bruggeman-
Nannenga 2004; Pursell & Müller 2008). The bryoides-type costa and scariosus-type peristome
support this placement but, as is also the case for F. dealbatus, the number of columns of exothecial
cells (up to c. 56) exceed the typical <40 columns for subgen. Aloma.
The species is similar to F. tumescens Pursell & Müller, a species from Dominica and Guadeloupe,
which is sometimes aquatic (Pursell & Müller 2008) but seems to differ from F. integerrimus in its
subpercurrent to percurrent costa, partially pluristratose laminae, and bulging lamina cells (inter alia).

Biostatus:  Fissidens integerrimus is classified as “Nationally Vulnerable” in the N.Z. Threat
Classification System (Glenny et al. 2011). The species is apparently rare and currently known from
fewer than 10 sites, on the N. Auckland peninsula and the Chatham Is. However, the plants are small,
dark, and frequently submerged; further collecting in streams may well show it to be more widespread.
F. integerrimus also appears to be rare in Australia.

Distribution:  NI: N Auckland (N. Cape, Waipoua, Kerikeri, Puketī, Waitakere Ranges); Ch.
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Australasian. Tasmania*, mainland Australia (Victoria)*.

Habitat: On rock in streams and waterfalls, submerged or in splash zone, in northern indigenous
forest, or (probably as relic populations) in streams through highly modified vegetation. Recorded at
elevations from 40 m (Kerikeri River) to 325 m (Waitakere Ranges). Bryophyte associates include
F. strictus and F. rigidulus var. rigidulus, and the hepatics Schistochila nitidissima and Jungermannia
inundata.

Notes: Mitten’s description of F. integerrimus (Wilson 1859) has caused confusion as it states that the
leaf laminae are unbordered (“immarginatus”). Moderately well-developed intramarginal borders are,
however, present on the proximal half of the vaginant laminae in the type specimen, as was noted by
Sainsbury (1955b). The borders are variably developed in N.Z. material and, in some specimens are
extremely weak, consisting only of two or three elongate cells.
An account of F. integerrimus was given by Beever & Stone (1992).

Recognition:  Fissidens integerrimus occurs in the same habitat and is of similar size to F. strictus,
but its oblong-lanceolate leaves, unistratose laminae, and often proximally bordered vaginant laminae
will preclude confusion. Features distinguishing F. integerrimus from F. rigidulus var. rigidulus,
F. rigidulus var. pseudostrictus, and F. waiensis are given under those taxa.

Etymology: The epithet integerrimus (absolutely entire) refers to the nature of the lamina margins.
The name is not, however, appropriate, as margins are serrulate.

Fissidens leptocladus Rodway, Pap. & Proc. Roy. Soc. Tasmania
1912: 136 (1913)

Lectotype: Tasmania, Mt Wellington, Guy Fawkes Rivulet, Sep. 1890, Weymouth 385, HO!
(Designated by Stone 1990c, p. 262.) Isolectotypes: WELT M029197!, CHR 568259!

= Fissidens leptocladus subsp. gonioneurus Dixon, Bull. New Zealand Inst. 3: 102 (1923)
Type: N.Z., 1885, Helms s.n. Not seen.

= Fissidens leptocladus var. cheesemanii Dixon, Bull. New Zealand Inst. 3: 101 (1923)
Lectotype: (designated (as “Holotype”) by Beever & Stone 1999) N.Z., near Auckland, on
damp rock, Sep. 1882, T.F. Cheeseman 145, BM-Dixon! Isolectotypes: AK 123378!, WELT
M016762!

= Fissidens variolimbatus Allison, Trans. Roy. Soc. New Zealand, Bot. 2: 138 (1963) — as variolimbata
Holotype: N.Z., South Island, West Coast, near Barrytown, Twelve Mile, Mar. 1960, L. Visch
674, CHR 441175!, Isotype: AK 282582!

= Fissidens obscurifolius Dixon, Bull. New Zealand Inst. 3: 101 (1923) nom. illeg.
= Fissidens cheesemanii Geh. in Müller, Gen. Musc. Frond., 59 (1900) nom. inval.
= Fissidens gonioneurus Müll.Hal., Gen. Musc. Frond., 59 (1900) nom. inval.

Plants 3–15 mm, yellow-green to dark green, densely gregarious. Stems simple or occasionally
branched, rhizoids at shoot and branch bases. Leaves in 4–30(–45) pairs, patent to patulous, often
undulate and decurved when moist, irregularly crispate when dry, linear-lanceolate, lanceolate, or
oblong-ovate, 1.0–1.6 × 0.2–0.4 mm; apex acute; laminae unistratose; vaginant laminae ½–⅔ leaf
length; closed; dorsal lamina reaching leaf insertion and sometimes shortly decurrent; margins
minutely serrulate at apex, otherwise entire; marginal cells on all laminae distinct in several rows,
thick-walled, prosenchymatous forming a unistratose to pluristratose border failing only near leaf apex
and base of dorsal lamina, or occasionally less extensive on all laminae, or, rarely, fusing with costa at
leaf apex, wider on vaginant laminae and occasionally intramarginal proximally; cells of apical and
dorsal laminae quadrate to hexagonal, smooth, moderately bulging, obscure, with moderately thick
walls, (5.0–)6.0–7.5(–9.0) × 6.0–9.0 µm. Costa sub-percurrent to percurrent, bryoides-type in cross-
section.
Dioicous. Perichaetia terminal; perichaetial leaves longer and narrower than vegetative leaves.
Perigonia terminal on unbranched plants with 3–7 pairs of leaves. Setae straw-coloured to orange-
brown, 3–4 mm; capsules inclined, symmetric, 0.6–1.0 mm; operculum obliquely rostrate from a
conic base, ½ the length of theca. Peristome bryoides-type; teeth with adaxial trabeculae smooth, or
with long-columnar papillae, 30–54 µm wide at base. Calyptra smooth, cucullate. Spores
11–17(–19) µm.

27



Illustrations: Plate 16. Dixon 1923, pl. 7, fig. 1; Allison 1963, fig. 3 (as F. variolimbata); Scott & Stone
1976, pls 7–9 (pro parte); Catcheside 1980, fig. 12; Beever et al. 2002, p. 38, figs 1–6; Stone &
Catcheside 2012.

Distribution:  K; NI: N Auckland, including offshore islands (TK, PK, HC, LB, GB, RT), S Auckland,
Gisborne, Hawke’s Bay, Taranaki, Wellington (including KA); SI: Nelson (including D’U), Marlborough,
Canterbury, Westland, Otago, Southland; St; Ch; A; C.
Austral. Tasmania*, mainland Australia*, Chile*.

Habitat:  Fissidens leptocladus is a very common species, on soil or rock (especially on calcareous
substrates), in a diversity of indigenous and exotic vegetation types, from coastal rock with scattered
halophytes to alpine tussock grasslands. It grows as a mesophyte and as a hygrophyte. It has also
been found growing permanently submerged at 1 m or more depth in cold, clear water, in association
with F. berteroi. at Te Waihou Springs, S Auckland L.D. (P.J. de Lange 11867, AK 348725). Fissidens
leptocladus is tolerant of a wide range of light intensities: it is one of the more shade tolerant of N.Z.
Fissidens species, growing at very low light intensities in the mouths of caves, but is also common in
exposed coastal seeps. Frequent associates include F. curvatus and F. tenellus var. tenellus.
Most collections are from between sea level and 1000 m, but it has been recorded from as high as
c. 1650 m (Mt Arthur, Nelson L.D.).

Notes: Although the type of F. leptocladus var. gonioneurus has not been located, the description by
Dixon (1923, p. 102) suggests it most appropriately belongs here, in spite of his conclusion to the
contrary. The type material was said by Dixon to be held between mica sheets and to be without
capsules. Dixon understatedly noted “it was not easy to determine the position of the leaves when dry,
but I believe them to be scarcely altered; this would give them a very marked distinction from
F. leptocladus”.

Recognition:  Fissidens leptocladus is extremely variable in size (3–15 mm), leaf shape, and in extent
and robustness of its laminal borders. The variability of the species is reflected in the synonymy listed
above.
Forms of F. leptocladus with lanceolate or linear-lanceolate leaves are very common; less common are
those with oblong-ovate leaves. These are similar to type material of the Australian endemic
F. patulifolius Dixon, a species which I.G. Stone regarded as having a continuum of forms with
F. leptocladus (I.G. Stone, pers. comm., Oct. 1992). In N.Z. such oblong-ovate leaved forms have
been confused with F. bryoides. Features distinguishing them are given under that species.
Typically laminal borders fail before the leaf apex in F. leptocladus, but rare forms occur in which
borders fuse with the costa, which is then excurrent as an apiculus (e.g., A.R. Gardiner s.n.,
AK 348572). These can be distinguished from F. curvatus by their smaller, bulging, and hence more
obscure lamina cells. Confusion with F. waiensis may occur, but, in the typical form of that species, if
borders are present they are confined to the vaginant laminae, and laminae are partially pluristratose.
Puzzling forms with larger leaf cells are also found (e.g., P. de Lange 11467, AK 349109).
Plants of F. leptocladus in seeps cannot be distinguished with certainty from small forms of F. rigidulus
var. rigidulus in the absence of mature capsules (and capsules are rarely present in that habitat).
Spores of F. leptocladus are generally smaller (spores 11–17(–19) µm vs 17–20 µm in F. rigidulus var.
rigidulus). Sainsbury’s (1955a) suggestion that the “strong cartilaginous border” of F. rigidulus would
prevent confusion with F. leptocladus applies only to typical forms. Bruggeman-Nannenga (1979,
p. 16) gives a table of differences between the two taxa, but the small regions of overlap (in leaf length
and border width) still preclude identification of troublesome specimens.
Confusion of F. leptocladus with F. anisophyllus has occurred; differences are described under the
latter species.
The circumscription of this highly variable species might well be clarified by molecular study.

Etymology: The epithet leptocladus, from leptos (slender) + klados (branch), presumably refers to the
habit of the shoots.

Fissidens linearis Brid., Muscol. Recent. Suppl. 4, 187 (1819)
Holotype: Australia, In Nova Hollandia inter Perigophylli jungermannoidis radices caespitose
vivit. herb. du Font. B!

= Fissidens arcuatulus Broth. & Watts, Proc. Linn. Soc. New South Wales 40: 368 (1915)
≡ Fissidens aeruginosus var. arcuatulus (Broth. & Watts) I.G.Stone, J. Bryol. 16: 238 (1990) nom. illeg.

Holotype: Australia, Lord Howe I., H-Br. (Cited by Stone 1990a p. 238.) Not seen.
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= Fissidens allisonii Dixon & Sainsbury, J. Bot. 71: 216 (1933)
≡ Fissidens humilis var. allisonii (Dixon & Sainsbury) Sainsbury, Rev. Bryol. Lichenol., n.s. 21: 214

(1952)
≡ Fissidens aeruginosus var. allisonii (Dixon & Sainsbury) I.G.Stone, J. Bryol. 18: 163 (1994)

Holotype: N.Z., Rotorua, Puaiti Bush, c. 1600 ft, on earth on hillside, Oct. 1931, K.W. Allison
No. 510, “GOK Sainsbury no. 644”, BM! Isotypes: CHR 654856!, CHR 654857!, WELT!

Plants 1.5–5.0 mm, dull green, densely gregarious. Stems simple or branched, with rhizoids at base
of stems or branches, and on prostrate stems where in contact with soil. Leaves in 3–15(–20) pairs,
overlapping at mid stem, erect-spreading, slightly decurved when moist, decurved when dry, oblong-
lanceolate (var. linearis) or linear (var. angustifolius), 0.8–1.4 × 0.1–0.3 mm; apex acute (var. linearis)
or narrowly acute (var. angustifolius); laminae unistratose; vaginant laminae partially closed; dorsal
lamina failing shortly above or reaching the leaf insertion, tapered to its base; margins crenulate,
papillose; cells of apical and dorsal laminae isodiametric, quadrate to hexagonal, multipapillose,
slightly bulging, with moderately thick walls, (5.0–)6.0–9.0(–10.5) × (5.0–)6.0–9.0(–10.5) µm. Costa
subpercurrent to percurrent, usually with a hyaline and elongate terminal cell, bryoides-type in cross-
section.
Sexuality various. Perichaetial leaves little differentiated from vegetative in shape, proximal region of
vaginant laminae bordered with 2–3 rows of smooth hyaline rectangular cells. Perigonia as per
varieties. Setae yellow to light brown, stiff, 1.0–2.5 mm; capsules erect, symmetric, 0.5–0.7 mm;
operculum obliquely rostrate from a conic base, ⅔ to equal the length of theca. Peristome scariosus
-type, teeth 30–38 µm wide at base. Calyptra smooth to scabrous, cucullate. Spores 8–18 µm.

Etymology: The epithet linearis, from linea (string, line), presumably refers to leaf shape.

Fissidens linearis var. angustifolius (Dixon) I.G.Stone, J. Bryol. 18:
163 (1994)

≡ Fissidens humilis var. angustifolius Dixon, Bot. Not. 1937: 64 (1937)
Lectotype: N.Z., Papakauri, Bay of Islands, North I., Oct. 1874, S. Berggren 2279, BM!
(Designated by Stone 1990a, p. 234.)

= Fissidens aeruginosus Hook.f. & Wilson in Wilson, Bot. Antarct. Voy. II (Fl. Nov.-Zel.) Part II 62
(1854)

≡ Fissidens linearis var. aeruginosus (Hook.f. & Wilson) I.G.Stone, J. Bryol. 16: 404 (1991) nom. illeg.
Holotype: N.Z., Colenso 391, BM!

= Fissidens abbreviatus Mitt. in Seemann, Fl. Vit. [Seemann], 385 (1873)
Lectotype: N.Z., Kermadec Is., Raoul I., July 1854, Macgillivray s.n., NY! (Designated by
Stone 1990a, p. 232.)

Stems frequently branched, with rhizoids at base of stems, or on prostrate stems in contact with soil,
and often at base of branches. Leaves linear, 0.8–1.4 × 0.1–0.2 mm; apex narrowly acute, often
asymmetric; vaginant laminae often ˂½ leaf length.
Autoicous. Perichaetia terminal on main or axillary shoots. Perigonia terminal on short axillary
shoots. Spores 8–11 µm.

Illustrations: Plate 17. Wilson 1854, pl. 83, fig. 5 (as F. aeruginosus); Stone 1990a, figs 1, a–s, 2,
a–e, 4, u–y (as F. aeruginosus var. aeruginosus); Beever et al. 2002, p. 40, figs 1–4.

Distribution:  K; NI: N Auckland, including offshore islands (TK, PK, HC, LB, GB), S Auckland,
Gisborne, Hawke’s Bay, Taranaki, Wellington (including KA); SI: Nelson (including D’U), Marlborough,
Westland (Lake Moeraki); Ch. A report from Vanuatu (Suzuki & Iwatsuki 2002) is considered to be
based on a misidentification.
Endemic.

Habitat: On soil, especially shaded eroding banks in indigenous forest. Associates commonly include
other soil-dwelling species of Fissidens: F. asplenioides, F. blechnoides, F. curvatus, F. dealbatus,
F. leptocladus, F. pallidus, and F. tenellus var. tenellus. This variety has been recorded from near sea
level to 450 m (Hira State Forest, Nelson L.D.).
Although intermediates with the type variety sometimes occur, in its representative form the var.
angustifolius is highly distinctive in the shape of its leaves. In addition, it extends much further south
than var. linearis (which is not known south of the central North I., Chatham Is excepted). For these
reasons, the var. angustifolius deserves taxonomic recognition, at least until molecular studies provide
additional information.
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Etymology: The epithet angustifolius (narrow-leaved) is appropriate.

Fissidens linearis Brid., Muscol. Recent. Suppl. 4, 187 (1819) var.
linearis

Stems simple or branched, with rhizoids at base of stems, or on prostrate stems where in contact with
soil, and occasionally at base of branches. Leaves oblong-lanceolate, 0.8–1.4 × 0.18–0.30 mm; apex
acute; vaginant laminae mostly ≥½ leaf length.
Predominantly synoicous, but many other sexual conditions occur. Spores 8–18 µm.

Illustrations: Plate 17. Scott & Stone 1976, pls 7–9 (pro parte, as F. humilis); Catcheside 1980, fig. 21
(as F. humilis); Stone 1990a, figs 2, f–x, 3 (as F. aeruginosus var. arcuatulus); Beever et al. 2002,
p. 42, figs 1–5.

Distribution:  K; NI: N Auckland, including offshore islands (PK, HC), S Auckland; Ch.
Anomalous. Mainland Australia*, Easter I.*

Habitat: On soil and occasionally on rock in shaded sites, in indigenous forests and coastal scrub.
This variety is particularly abundant as pure dense swards on bare shaded soil under a forest canopy
in seabird colonies, as on the Poor Knights Is and Kermadec Is. Moss associates recorded include
Fissidens blechnoides and Hypnodendron spininervium. This variety has been found from near sea
level to c. 480 m (Waipoua Forest Sanctuary, N Auckland L.D. and Puaiti Bush, S Auckland L.D.).

Reproductive biology: Although predominantly synoicous, many other sexual conditions occur in this
variety: perigonia may be terminal on main shoots or short axillary shoots of apparently all-male
plants, or as bulbiform shoots on rhizoids of unknown connection, or plants may be autoicous.

Fissidens megalotis Müll.Hal., Bot. Zeitung (Berlin) 16: 154 (1858)
Holotype: South Africa, Cape Province, Groenekloof, Breutel s.n., BM!

= Fissidens vittatus Hook.f. & Wilson in Wilson, Bot. Antarct. Voy. III. (Fl. Tasman.) Part II 167 (1859)
Holotype: V. Ds. Ld. [Tasmania], Circular Head, Gunn 1697, BM! Isotype: HO!

Etymology: The epithet megalotis (literally “large-eared”) may refer to the somewhat gaping, open
vaginant laminae.

Fissidens megalotis Müll.Hal., Bot. Zeitung (Berlin) 16: 154 (1858)
subsp. megalotis

Plants 4–6 mm, yellow-green to brown-green, densely gregarious. Stems occasionally branched, with
rhizoids at base only. Leaves in 6–15 pairs, patent to squarrose-recurved, decurved when moist,
inrolled at the apex towards the substrate when dry, oblong, 1.0–1.6 × 0.3–0.5 mm; apex obtuse and
apiculate; laminae unistratose; vaginant laminae ⅔–¾ leaf length, open, gaping; dorsal lamina
failing above or reaching the leaf insertion, tapered to its base; margins irregularly serrulate at leaf
apex, entire or occasionally irregularly serrate in proximal region of vaginant laminae; marginal cells
distinct in several rows, thick-walled, prosenchymatous, forming a pluristratose border, inconspicuous
on dorsal and apical laminae, conspicuous on vaginant laminae, becoming intramarginal towards leaf
base; cells of apical and dorsal laminae pentagonal to hexagonal, smooth to weakly multipapillose,
strongly bulging, obscure, with moderately thick walls, (4.0–)5.0–7.5(–9.0) × (4.0–)4.5–7.0(–7.5).
Costa percurrent, bryoides-type in cross-section.
Dioicous. Perichaetia terminal; perichaetial leaves longer than vegetative; occasional archegonia in
leaf axils. Perigonia and capsules unknown in N.Z. Peristome bryoides-type (in Australian material).

Illustrations: Plate 18. Wilson 1859, pl. 171, fig. 6 (as F. vittatus); Scott & Stone 1976, pls 7–9 (pro
parte, as F. vittatus); Catcheside 1980, fig. 17 (as F. vittatus); Magill 1981, fig. 10, 9–16 (as
F. rufescens); Beever et al. 2002, p. 44, figs 1–6; Stone & Catcheside 2012.

Distribution:  K; NI: N Auckland, including offshore islands (GB, RT), S Auckland, Gisborne, Hawke’s
Bay, Wellington; SI: Nelson, Marlborough, Canterbury, Otago; Ch.
Southern xeric. Tasmania*, mainland Australia*, South Africa*.

Habitat: On soil or rock in exposed sites, and more common in the drier, eastern regions of both North
and South Is. Fissidens megalotis subsp. megalotis is probably the most xerophilous of the N.Z.
species of Fissidens. Associated mosses include members of the family Pottiaceae, all
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characteristically somewhat xerophilous, such as: Barbula convoluta, B. unguiculata, Didymodon
australasiae, Pseudocrossidium hornschuchianum, Syntrichia antarctica, Tortula muralis, and Weissia
controversa. Other species of Fissidens, such as F. asplenioides, F. curvatus var. curvatus,
F. leptocladus, and F. taxifolius, as well as the ruderals Bryum dichotomum and Ceratodon purpureus,
are recorded as associates of F. megalotis subsp. megalotis.
Recorded from near sea level to 600 m (The Crater, near Middlemarch, Otago L.D.).

Recognition: In the field, when dry, the broad, inrolled leaves of F. megalotis subsp. megalotis, with
costae and vaginant lamina borders prominent, are distinctive. The combination of a bluntly and
irregularly toothed vaginant lamina margin with an intramarginal border, when present, will separate it
from all other N.Z. species. The nature of the leaf apex, obtuse and apiculate, with the shortly
excurrent costa fusing with very narrow leaf borders, is also a useful character. Ornamentation of the
laminal cells is never conspicuous, and they have been aptly described by Bruggeman-Nannenga
(2013) as being “with strongly lenticularly or molarlike thickened walls”.
Fissidens megalotis subsp. helictocaulos (Müll.Hal.) Brugg.-Nann. is an African subspecies, differing in
its less strongly crispate leaves, borders that are intramarginal by fewer cell rows, entire vaginant
laminal margins, and vaginant laminae slightly, but not completely, open (Bruggeman-Nannenga
2013).

Fissidens oblongifolius Hook.f. & Wilson, London J. Bot. 3: 547
(1844)

Lectotype: N.Z., Bay of Islands, J.D. Hooker 321b, BM-Wilson! (Designated by Iwatsuki &
Suzuki 1988, p. 218.)

Plants 5–25 mm, mid green to yellow-green, sometimes black below, loosely gregarious. Stems
frequently branched by means of innovations from below terminal gametoecia, with rhizoids at base
only. Leaves in 15–30(–40) pairs, overlapping at mid stem, patent, plane when moist, with leaf apices
± loosely inrolled towards the substrate when dry, ligulate, 1.7–3.0 × 0.20–0.35 mm; apex broadly
acute; laminae unistratose; vaginant laminae ½–⅔ leaf length, partially closed to closed; dorsal
lamina often failing above leaf insertion, tapered to its base; margins serrulate-crenate on apical,
dorsal and vaginant laminae, with cells of supra- basal vaginant lamina margins isodiametric to oblate;
cells of apical and dorsal laminae irregularly hexagonal, smooth, strongly bulging, with moderately
thick walls, (6.0–)8.0–11.0(–15.0) × (6.0–)8.0–11.0(–15.0) µm. Costa failing below leaf apex,
oblongifolius-type in cross-section.
Gonioautoicous. Perichaetia terminal on main stems and innovations, leaves longer than
vegetative. Perigonia axillary on fruiting stems, bulbiform, conspicuous. Setae light brown, strongly
twisted when dry, 5–10 mm; capsules horizontal to inclined, moderately to strongly asymmetric,
0.5–1.0 mm; operculum rostrate from a conic base, equal in length to theca. Peristome similiretis
-type; teeth 68–90 µm wide at base. Calyptrae and mature spores not seen in N.Z. material.

Illustrations: Plate 19. Wilson 1854, pl. 83, fig. 8; Catcheside 1980, fig. 23; Beever & Stone 1998, figs
2, f, 5, d, f, 6, a–k, 7, d–e; Beever et al. 2002, p. 50, figs 1–6 (as F. oblongifolius var. oblongifolius);
Stone & Catcheside 2012.

Taxonomy:  Hooker & Wilson (1844) described F. oblongifolius and F. capitatus as new species, both
based on Bay of Islands types collected by J.D. Hooker. In the protologue F. oblongifolius is stated to
differ from F. capitatus “in the linear obtuse leaves, of firmer texture, and more intense yellowish green
colour; also in the position of the perigonia”. Subsequently, F. capitatus was reduced to a variety of
F. oblongifolius (Hooker 1867), with the only distinguishing feature mentioned being leaf shape: “linear,
ligulate, obtuse” in var. α [oblongifolius], vs “linear-lanceolate, acuminate” in var. β [capitatus].
Dixon (1923) and Sainsbury (1955a) both accepted F. capitatus as a variety of F. oblongifolius, but
with reservations.
For his part, Sainsbury (1955a, p. 53) commented, “I have seen very little of this species or of the
variety, both having been seldom collected in New Zealand.” He cites two localities for the species,
“Poor Knights Islands” and “Bay of Islands”. The former record is no doubt based on L.B. Moore 657,
with duplicates in WELT-Sainsbury and CHR. That collection is a mixture of F. leptocladus,
F. asplenioides and F. curvatus, and the present author found no F. capitatus in it. The only “Bay of
Islands” specimen identified as F. oblongifolius in the Sainsbury Herbarium is a specimen (V.W.
Lindauer s.n., WELT M007726) collected in Nov. 1940 “in cave beneath Rainbow Falls, Keri Keri”, but
that specimen is F. strictus Hook.f. & Wilson.
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Dixon (1923, p. 106) considered the differences in the shape of the leaf apex, as described by Hooker,
were “often not well marked” and that “intermediate forms occur”. However, all N.Z. material labelled
“F. oblongifolius var. capitatus” in Herb. Dixon (excluding types) is incorrectly identified in my opinion:
of the three specimens, two are F. pallidus and the third F. waiensis. A further specimen labelled by
Dixon as “F. asplenioides” is F. oblongifolius s.s. Thus the concepts both G.O.K. Sainsbury and H.N.
Dixon had of F. oblongifolius s.l. were compromised.
Fissidens capitatus and F. hyophilus were reduced to synonymy of F. oblongifolius by Bruggeman-
Nannenga et al. (1994), and later treated as varieties of F. oblongifolius by Beever & Stone (1998).
Further familiarisation with all three taxa, in the field and the herbarium, leads me to the conclusion
that all three are distinct in ecology and morphology, with no intermediate forms observed among more
than 100 specimens, and hence deserving of specific status. Numerous additional synonyms
proposed for F. oblongifolius by Bruggeman-Nannenga et al. (1994) (but not recorded for N.Z.) have
not been considered for this treatment.

Biostatus: The species is classified as “Naturally Uncommon” in the N.Z. Threat Classification
System (Glenny et al. 2011), and is infrequently collected. However, the strong similarity of sterile
material to F. asplenioides (which is very common, widespread, sometimes associated, and usually
sterile) makes identification problematic in the field, and F. oblongifolius is likely to be under-recorded.

Distribution:  NI: N Auckland, including offshore islands (GB, RT), Ch (Chatham I.).
Australasian? Tasmania*, mainland Australia*, New Caledonia*. Recorded from Vanuatu by Suzuki &
Iwatsuki (2002). A much wider geographic range is implied by the extensive synonymy for
F. oblongifolius proposed by Bruggeman-Nannenga et al. (1994). With the exception of its presence on
Wharekauri/Chatham I., all N.Z. records are from north of latitude 37°S. The published record from the
Poor Knights Is (Beever 1986) was based on misidentification of F. hyophilus.

Habitat: On soil or rock in indigenous forest. Mostly on stream banks or emergent boulders in
streams, either shaded or exposed in canopy gaps. Plants sometimes silted indicating periodic
flooding. Annotations such as on a “dripping face” and “on dripping wet rock” occur. Associated
mosses include Campylopus clavatus, F. asplenioides, F. tenellus and Mniodendron colensoi. Records
of F. oblongifolius range from near sea level to c. 200 m (Surville Cliffs, N Cape, N Auckland L.D.).
The species is notable as a coloniser of shaded lava on Rangitoto I., the youngest volcano in the
Auckland volcanic field, erupting c. 600 years ago (Hayward et al. 2011). There, F. oblongifolius is
found under a forest canopy, or in crevices within the still extensive bare lava fields. In such crevices,
F. oblongifolius and associated bryophytes, together with water-retaining gelatinous desmids and
cyanobacteria, have been observed acting as a substrate for seed germination and early development
of Metrosideros excelsa, the major forest tree species on the island (Whiting 1986; Beever & Malcolm
2007). The early colonisation of lava fields by microorganisms and bryophytes may thus account for
the successful establishment of Metrosideros spp., which are the primary vascular plant colonisers on
such lava fields.

Notes: An account of F. oblongifolius in N.Z. was given by Beever & Stone (1998).

Recognition:  Fissidens oblongifolius can be distinguished from F. capitatus by its broadly acute leaf
apices, and the failure of the dorsal laminae above the leaf insertions. When present, the bulbiform
perigonia in leaf axils along the stem (clearly visible with a hand-lens on moist plants) will distinguish
the species from all other N.Z. species of Fissidens except F. bryoides (which has bordered leaves)
and F. taylorii var. epiphytus (which has leaves variably bordered, and is a much smaller plant).
Distinguishing features between F. oblongifolius and F. asplenioides and F. hyophilus are described
under those species.

Etymology: The epithet oblongifolius from oblongus (with almost parallel sides) + folium (leaf) refers
to the oblong leaf shape.

Fissidens pallidus Hook.f. & Wilson in Wilson, Bot. Antarct. Voy. II
(Fl. Nov.-Zel.) Part II 62 (1854)

Holotype: N.Z., Bay of Islands, Waikare, Colenso 391, BM! Isotype: WELT!

Plants 3–15(–35) mm, pale to dark grey-green, reddish when senescent, tufted or densely gregarious.
Stems occasionally branched by means of axillary innovations from below terminal gametoecia or
from moribund shoots, with rhizoids at shoot bases. Leaves in 5–10(–17) pairs, overlapping at mid
stem, erect-spreading, plane when moist, glossy and little altered with apices usually undulate and
curved away from the substrate (or rarely inrolled) when dry, linear-lanceolate, (1.6–)2.5–3.5 ×
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0.3–0.7 mm; apex acute to acuminate; laminae unistratose; vaginant laminae ½–⅔ leaf length,
partially closed; dorsal lamina ending at leaf insertion, tapered to its base; margins entire to minutely
serrulate, sinuous towards the leaf apex; cells of apical and dorsal laminae irregularly rounded-
hexagonal, ± isodiametric, smooth, slightly bulging, with moderately thick walls, (8–)10–15(–18) ×
(8–)10–15(–18) µm. Costa failing 3–6 cells below the leaf apex, oblongifolius-type in cross-section.
Dioicous. Perichaetia terminal; perichaetial leaves with apical and dorsal laminae narrowed.
Perigonia terminal on tall plants. Setae orange-brown, slender, strongly twisted, tortuose above when
dry, 3–8 mm; capsules horizontal, arcuate, 1.0–1.3 mm; operculum rostrate from a conic base, equal
in length to theca. Peristome modified similiretis-type, with irregularly pitted plates on the abaxial
lamellae, and trabeculae often well-developed throughout the filaments; teeth 52–84 µm wide at base.
Calyptra smooth, mitrate. Spores 9–12 µm.

Illustrations: Plate 20. Wilson 1854, pl. 83, fig. 7; Scott & Stone 1976, pls 7–9 (pro parte); Beever &
Stone 1998, figs 1, a–s, 2, a, 7, a; Beever et al. 2002, p. 52, figs 1–6.

Distribution:  NI: N Auckland, including offshore islands (LB), S Auckland, Gisborne, Hawke’s Bay
(Ruahine Ranges), Taranaki, Wellington (including KA); SI: Nelson (including D’U), Marlborough,
Canterbury, Westland, Otago; St; Ch.
Australasian? Tasmania*, mainland Australia (eastern states only)*, New Caledonia*. Also recorded
from Malesia by Bruggeman-Nannenga et al. (1994).

Habitat: Common on soil in indigenous forests. The species is an early coloniser of disturbed bare
earth, such as on the soil around roots of wind-thrown trees, and in slightly overhung sites on track-
side or stream-side banks. Associated mosses include Ditrichum difficile, Distichophyllum pulchellum,
F. linearis var. angustifolius, F. tenellus, and Mittenia plumula.
Records range from sea level to c. 650 m.

Notes: A specimen from Otago (B. Polly s.n., WELT M027735) has leaf margins irregularly denticulate
towards the leaf apex, and many leaf apices are inrolled away from the substrate when dry, rather than
merely undulate or curved. Similar plants are found in Australia, especially in Tasmania (e.g., HO
300480), where variability in this taxon is much greater than that seen in N.Z.
Dixon (1923, pp. 105–106) tentatively placed F. knightii Reichardt in synonymy of F. pallidus.
Examination of the type by Beever & Stone (1998) showed, however, that it is a synonym of
F. asplenioides Hedw., with the bulging lamina cells, crenulate leaf margins, and the obtuse leaf apices
of the latter species.
Pursell & Bruggeman-Nannenga (2004) comment that “Fissidens pallidus … has conspicuous axillary
nodules” but these are lacking in N.Z. material, including the type.
An account of F. pallidus in N.Z. was given by Beever & Stone (1998).

Etymology: The epithet pallidus (pale) aptly refers to the colour of the shoots.

Fissidens perangustus Broth., Proc. Linn. Soc. New South Wales
41: 577 (1916)

Lectotype: Australia, New South Wales, Manly, the Eyrie, drain, 26 June 1903, W.W. Watts
6790a, H-Br! (Designated by Beever & Stone 1999, p. 649.) Isolectotypes: MEL!, WELT!

Plants to 4 mm, yellow-green, densely gregarious. Stems simple, with rhizoids at base only. Leaves
in 8–12 pairs, distant, patent, decurved when moist, lightly twisted when dry, lanceolate, 0.60–0.80 ×
0.16–0.18 mm; apex acute; laminae unistratose; vaginant laminae ⅔ leaf length, closed, but with
minor lamina often indented near its apex; dorsal lamina with border adhering to costa in proximal
region; margins entire; marginal cells on all laminae distinct in 2–4 rows, narrow, thick-walled and
prosenchymatous, forming well-defined borders that fail shortly below the leaf apex, and may become
red with age; cells of apical and dorsal laminae quadrate to irregularly hexagonal, smooth, non-
bulging, thin-walled, (7.5–)9–14(–15) × (6–)7–9(–10) µm. Costa subpercurrent, sometimes becoming
red with age, bryoides-type in cross-section.
Autoicous. Perichaetia terminal; perichaetial leaves longer than vegetative. Perigonia bulbiform at
base of female shoot. Setae straw-coloured to orange-brown, stiff, 2–3 mm; capsules erect to
inclined, slightly asymmetric, 0.50–0.75 mm, short-rectangular; operculum rostellate from a conic
base, ½ the length of theca. Peristome bryoides-type; teeth with long columnar ornamentation on
margin of adaxial trabeculae below the bifurcation, 48–57 µm wide at base. Calyptra smooth,
cucullate. Spores 19–25 µm.
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Illustrations: Plate 21. Beever & Stone 1999, fig. 4, a–c, h, j, l–n; Beever et al. 2002, p. 54, figs 1–5;
Stone & Catcheside 2012.

Biostatus:  Fissidens perangustus is classified as “Data Deficient” in the N.Z. Threat Classification
System (Glenny et al. 2011).

Distribution:  NI: N Auckland.
Australasian. Mainland Australia*.

Habitat:  Fissidens perangustus is presently known in N.Z. from only three localities, all in the N
Auckland L.D., and all below 75 m elevation. In the Waitakere Ranges (J.E. Beever 75-10a,
CHR 587272) it occurs in indigenous forest on periodically inundated volcanic sandstone in a broad
stream bed, in conditions of high light. At Ahipara, a specimen (J.K. Bartlett s.n., AK 187828) with
minimal collection details has plants attached to a piece of silted bark, suggesting a substrate
subjected to periodic inundation. The third locality is in the Kaihū Valley, where F. perangustus was
collected (P.J. de Lange 9318 & A.J. Townsend, AK 319081) “on cabbage tree trunk emerging from
water in slowly flowing muddy stream in a kahikatea-kowhai-cabbage tree swamp”. All three sites are
close to the west coast, and thus putative landfall points for spores blown from the east coast of
Australia, where the species also occurs.

Notes: An account of F. perangustus in N.Z. was given by Beever & Stone (1999).

Recognition: The species could be confused with F. curvatus var. curvatus but differs in a number of
features: although the leaf border is strong in F. perangustus, it fails below the leaf apex and may
cohere to the costa on the dorsal lamina proximally for up to c. ⅓ of the leaf length (in F. curvatus var.
curvatus the border often fuses with the costa at the leaf apex and otherwise coheres to the costa only
at the leaf base); the beak on the operculum is shorter (rostellate in F. perangustus vs rostrate in
F. curvatus var. curvatus); and the spores are larger (19–25 µm in F. perangustus vs 12–16(–21) µm in
F. curvatus var. curvatus).
The habitat seems also to differ, with F. perangustus occurring on bark or sandstone in sites that are
periodically inundated, whereas F. curvatus var. curvatus is found on mesic soil.

Etymology: The epithet perangustus from per (very) + angustus (narrow), refers to the leaf shape
given in the protologue “foliisque anguste linearibus”.

Fissidens rigidulus Hook.f. & Wilson in Wilson, Bot. Antarct. Voy. II
(Fl. Nov.-Zel.) Part II 61 (1854)

Lectotype: N.Z., Wellington, 1850, Lyall 95, BM-Wilson! (Designated by Bruggeman-
Nannenga 1979, p. 20.)

Plants 5–80(–120) mm, yellow-green to dark green, black below, tufted or forming dense mats. Stems
sparingly branched, with rhizoids in leaf axils and at base of branches. Leaves in 10–80 pairs, slightly
overlapping to distant at mid stem, spreading to erect-spreading (in var. pseudostrictus), plane to
decurved when moist, apex acute, laminae unistratose to partially and variably pluristratose;
vaginant laminae ⅔–¾ leaf length, ⅔ closed to closed; dorsal lamina ending at leaf insertion, or
shortly decurrent; margins entire to very weakly crenulate, bordered or unbordered (in var.
pseudostrictus); cells of apical and dorsal laminae quadrate to irregularly hexagonal, smooth, non-
bulging, firm-walled to incrassate. Costa sub-percurrent, bryoides-type in cross-section.
Dioicous. Perichaetia and sporophytes terminal or unknown (in var. pseudostrictus); perichaetial
leaves longer than vegetative; Perigonia terminal. Setae orange-brown, wiry, 4–7 mm; capsules
inclined, slightly asymmetric, 0.7–1.0 mm; operculum rostrate from a conic base, ½–⅔ the length of
theca. Peristome bryoides-type; teeth with long-columnar papillae on the adaxial trabeculae below
the bifurcation, 42–72 µm wide at base. Calyptra smooth, cucullate. Spores 17–20 µm.

Etymology: The epithet rigidulus (stiffish, nearly rigid) perhaps refers to the shoots, but seems
inappropriate.
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Fissidens rigidulus var. pseudostrictus J.E.Beever in Beever &
Stone, New Zealand J. Bot. 37: 646 (1999)

Holotype: N.Z., N Auckland L.D., Waitakere Ranges, Glen Esk Stream, 25 Apr. 1992, J.E. &
R.E. Beever 73-96a, CHR 570078! Isotypes: AK!, WELT!, BM!, MEL!

Plants 5–30 mm, tufted. Leaves in 10–50 pairs, slightly overlapping at mid stem, erect-spreading,
plane to decurved when moist, little altered and often with apices hidden in dorsal view when dry,
broadly lanceolate, 1.5–3.0 × 0.3–0.8 mm; apex usually eroded in all but the youngest leaves;
laminae partially and variably pluristratose; dorsal lamina ending at leaf insertion or shortly
decurrent, tapered to its base; margins entire to very weakly crenulate; marginal cells of all laminae
undifferentiated; cells of apical and dorsal laminae (7.5–)9–15(–22) × (6–)9–13(–17) µm. Costa
often weakly sigmoid and sometimes overlaid by patches of lamina cells.
Dioicous? Perichaetia unknown. Perigonia terminal on main or axillary shoots. Sporophytes
unknown.

Illustrations: Plate 22. Beever & Stone 1999, fig. 2, a–g, i–m, o, q; Beever et al. 2002, p. 56, figs 1–6.

Biostatus: The variety is classified as “Naturally Uncommon” in the N.Z. Threat Classification System
(Glenny et al. 2011).

Distribution:  NI: N Auckland, S Auckland, Wellington; SI: Nelson (Abel Tasman N.P.), Otago
(Nenthorn); Ch.
Endemic.

Habitat: Epilithic on bedrock, submerged, or occasionally emergent, in fast-flowing oligotrophic
streams, in indigenous forest. Rock types include basalt, serpentinite (North Cape, N Auckland L.D.),
an andesitic breccio-conglomerate (Waitakere Ranges, N Auckland L.D.), ignimbrite, and schist.
This variety is often found growing adjacent to F. rigidulus var. rigidulus. An early specimen of
F. rigidulus from the Wairarapa (W. Gray 132, Feb. 1912, BM-Dixon) is a mixture of the two varieties.
Other moss associates of F. rigidulus var. pseudostrictus include Achrophyllum dentatum,
F. leptocladus, Thamnobryum pandum and, at Te Paki in northern N Auckland L.D., Ectropothecium
sandwichense.
Recorded from c. 1 m (Oakley Creek, Auckland City) to 420 m elevation (Nenthorn, Otago L.D.).

Notes: An account of F. rigidulus var. pseudostrictus was given by Beever & Stone (1999).

Recognition: Rheophytic mosses are known for their high phenotypic plasticity, which makes
circumscription difficult (Carter et al. 2014). The original description of F. rigidulus var. pseudostrictus
(Beever & Stone 1999) circumscribed a wider concept of the taxon than is accepted here. Partially
bordered forms (e.g., P.J. Brownsey s.n., WELT M007840, cited as a paratype of F. rigidulus var.
pseudostrictus) are here recognised, somewhat tentatively, as F. rigidulus var. rigidulus.
F. rigidulus var. pseudostrictus is characterised by unbordered, broadly lanceolate leaves, and a
weakly sigmoid costa, which is sometimes overlaid by patches of encroaching lamina cells rendering
the costa indistinct. On all but the youngest leaves the apex is usually eroded and the laminae heavily
encrusted with black periphyton.
Shoots of the two varieties of F. rigidulus are generally distinct in their physiognomy at the
macroscopic level: when dry, leaves of F. rigidulus var. pseudostrictus are little altered, stiffly curved
with apices hidden in dorsal view of the shoot, while those of the type variety are usually contorted;
when moist, leaves of F. rigidulus var. pseudostrictus are more erect on the stem. In addition, plants of
F. rigidulus var. pseudostrictus are generally smaller (5–30 mm vs 10–80(–120) mm in var. rigidulus),
and their lamina cells mostly larger than those of the type variety (mostly 9–15 µm long vs
7.5–10.5 µm in var. rigidulus).
In spite of the frequency of mixed collections of the two varieties of F. rigidulus, checking such
collections has not revealed an organic connection. Discovery of perichaetia and sporophytes of var.
pseudostrictus, as well as future molecular analysis, should assist in determining more precisely the
relationship between them.
Fissidens rigidulus var. pseudostrictus is readily distinguished from F. strictus by its broadly lanceolate
leaves (vs linear in F. strictus), leaves that are generally longer (1.5–3.0 mm vs 1.25–2.0 mm in
F. strictus), and in which the vaginant laminae occupy a greater proportion of leaf length (⅔–¾ vs c. ½
in F. strictus).
Other species with which either variety of F. rigidulus might be confused are F. waiensis and
F. integerrimus, both aquatic species usually attached to rock. Both varieties can be distinguished from
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F. waiensis by their leaf shape (widest below mid leaf vs widest at about mid leaf in F. waiensis) and
vaginant laminae occupying ⅔–¾ leaf length (c. ½ leaf length in F. waiensis). Both varieties of
F. rigidulus differ from F. integerrimus in leaf shape (lanceolate or broadly lanceolate vs oblong-
lanceolate in F. integerrimus), and may also be distinguished by their variably pluristratose laminae (vs
laminae unistratose throughout in F. integerrimus).

Etymology: The epithet pseudostrictus is derived from pseudo (false) + -strictus because of the early
confusion of this moss with F. strictus.

Fissidens rigidulus Hook.f. & Wilson in Wilson, Bot. Antarct. Voy. II
(Fl. Nov.-Zel.) Part II 61 (1854) var. rigidulus

Plants robust, 10–80(–120) mm, tufted or forming dense mats. Leaves in 10–80 pairs, slightly
overlapping to distant at mid stem, spreading, decurved when moist, crispate or regularly spirally
twisted with apices visible (or rarely little altered, in strongly pluristratose forms) when dry, lanceolate
to broadly lanceolate, 1.5–3.5 × 0.3–0.8 mm; laminae unistratose, or partially and variably
pluristratose adjacent to the costa and in patches in dorsal and apical laminae; dorsal lamina
reaching to leaf insertion and shortly decurrent, tapered to its base; margins entire; marginal cells on
all laminae distinct in several rows, thick-walled, prosenchymatous, forming a pluristratose border on
all margins except at leaf apex and base of dorsal lamina, or occasionally with border rudimentary;
cells of apical and dorsal laminae (5.0–)7.5–10.5(–15.0) × (6.0–)7.5–10.5(–12.0) µm.
Dioicous. Perichaetia and perigonia terminal on similar-sized plants. Perichaetial leaves longer
than vegetative. Setae orange-brown, wiry, 4–7 mm; capsules inclined, slightly asymmetric, 0.7–1.0
mm; operculum rostrate from a conic base, ½–⅔ the length of theca. Peristome bryoides-type; teeth
with long-columnar papillae on the adaxial trabeculae below the bifurcation, 42–72 µm wide at base.
Calyptra smooth, cucullate. Spores 17–20 µm.

Illustrations: Plates 22, 23. Wilson 1854, pl. 83, fig. 3; Bruggeman-Nannenga 1974, fig. 2a; Scott &
Stone 1976, pls 7–9 (pro parte); Catcheside 1980, fig. 14; Beever & Stone 1992, figs 13, 14, m;
Beever & Stone 1999, fig. 2, h, n, p (as F. rigidulus var. pseudostrictus); Beever et al. 2002, p. 58, figs
1–4; Seppelt 2004, fig. 62; Stone & Catcheside 2012.

Distribution:  K; NI: N Auckland, including offshore islands (HC, LB, GB), S Auckland, Gisborne,
Hawke’s Bay, Taranaki, Wellington (including KA); SI: Nelson (including D’U), Marlborough,
Canterbury, Westland, Otago, Southland; St; Ch; A; C. Reported from M (Seppelt 2004).
Austral. Tasmania*, mainland Australia*, Chile*. Reported from New Caledonia by Müller et al. (2003),
and from Argentina, Bolivia, Brazil, Falkland Is and Peru by Bruggeman-Nannenga (1979).

Habitat: A very common aquatic moss, F. rigidulus var. rigidulus is found epilithic on a wide range of
substrates, including basalt, granite, greywacke, ignimbrite, limestone, and schist, as well as on
concrete. Most commonly it is a rheophyte, growing submerged in fast-flowing oligotrophic streams. It
also occurs in seeps, in the splash zones of waterfalls, in swamps, and in freshwater lakes. In a
detailed study of the submerged and continually wet bryophytes in 118 streams in the South I., Suren
(1996) found F. rigidulus to be the most commonly collected taxon, being present at 57 sites. In a
survey of deep-water bryophytes in N.Z. lakes (i.e., of those bryophytes occurring at ≥10 m depth)
F. rigidulus was found to be the most frequent of over 30 bryophyte taxa recorded, occurring in 9 of the
16 lakes surveyed (de Winton & Beever 2004). It was collected in its typical form by divers from below
30 m in Lakes Sumner, Lochnager, Waikareiti, and Wanaka, and by grapnel at 50 m depth in Lake
Coleridge. In addition, collections from Lake Wakatipu, from a depth range of 11–57 m, included fine
green filaments, which proved to be moss stems bearing vestigial leaves; after growing on, under
laboratory conditions, some were identifiable as Fissidens with borders discernible on the leaves (e.g.,
AK 286941), and identified as an extreme growth form of F. rigidulus.
Fissidens rigidulus var. rigidulus is tolerant of very low light intensities, such as those recorded at the
bottom of deep lakes, where light levels were calculated to be 0.2–1% of incident irradiance at the lake
surface (de Winton & Beever 2004), or in streams in deeply shaded gullies in forest. This moss is also
found in high light conditions, as in broad forest streams under a wide canopy gap, and in exposed
streams in alpine herbfields.
While most often recorded in indigenous vegetation, it can also be found in suitable sites in exotic
plantations, and in urban settings. Some of these are undoubtedly relic colonies, while others, in
artificial waterways in cities, must be of recent origin.
A wide range of aquatic bryophytes are associated with F. rigidulus var. rigidulus, including
Achrophyllum dentatum, Aneura sp., Ochiobryum blandum, Cratoneuropsis relaxa, Echinodium
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hispidum, F. rigidulus var. pseudostrictus, F. waiensis, Monoclea forsteri, Philonotis australis,
Platyhypnidium austrinum, Thamnobryum pandum, and Tridontium tasmanicum.
This is perhaps the only species of Fissidens in N.Z. to occur frequently above the tree-line. Records
range from near sea level, even in the Far North, to over 1500 m (St Arnaud Range, Nelson L.D.).

Recognition: Typically the species has stout borders on all laminae, except at the extreme leaf apex
and at the extreme base of the dorsal lamina. This morphological feature is no doubt responsible for a
characteristic corkscrew-like leaf stance, often seen in dry shoots of F. rigidulus var. rigidulus. The
stout leaf borders, constrained at either end, spiral as they contract during dehydration, and the
relatively thin laminae exert little resistance to the twisting process.
Forms occur, however, in N Auckland L.D. (e.g., R.E. Beever s.n., AK 348756, Waitakere Ranges; P.J.
Brownsey s.n., WELT M007840, Puketī Forest; P.J. Brownsey s.n., WELT M007797, Ōmahuta Forest)
in which the vaginant laminae may have stout borders, and the dorsal and apical laminae have
borders that are weak and of limited extent, or altogether absent. In extreme forms even the vaginant
laminae are very weakly bordered, and no borders are seen elsewhere. Formerly these partially
bordered forms were regarded as variants of F. rigidulus var. pseudostrictus (Beever & Stone 1999;
Beever et al. 2002), but they are better placed, albeit mainly for convenience, in the type variety.
Another variation of leaf structure is found in F. rigidulus specimens from Te Waikoropupū Springs
(e.g., D. Glenny s.n., AK 291823, Plate 23 F, K). These freshwater springs (which exhibit extreme
water purity, visual clarity, and thermal stability) harbour unusual forms of several moss species
(Beever & Fife 2008). Fissidens rigidulus from Te Waikoropupū Springs (Plate 23 K) has leaves with a
proportionally short apical lamina, exceptionally stout leaf borders (four cells thick), and with
pluristratose areas in all laminae. The resultant stiffened structure lacks the characteristic
corkscrewing of leaves on drying.
Discrimination between small forms of F. rigidulus var. rigidulus and F. leptocladus is discussed under
the latter species.
Bruggeman-Nannenga (1978, 1979), in studies of F. rigidulus throughout its range, commented on the
great variability of the species, and noted exceptional forms with incomplete borders. Similarly, Pursell
(1994b) noted that in the neotropics “the species [Fissidens rigidulus] exhibits a considerable degree
of morphological plasticity”.
In its usual form, however, F. rigidulus var. rigidulus is the most stoutly bordered of all N.Z. aquatic
Fissidens, and, with the exception of F. berteroi, the largest.

Fissidens strictus Hook.f. & Wilson in Wilson, Bot. Antarct. Voy. III.
(Fl. Tasman.) Part II 167 (1859)

Lectotype: Australia, Tasmania, Yorktown rivulet, 4 Jan. 1843, Gunn 1610, BM-Wilson!
(Designated by Beever 1995, p. 291.) Isolectotypes: HO!, WELT!

Plants 6–15 mm, black except for green shoot tips, aquatic, in dense smooth mats or erect tufts.
Stems branched below, with rhizoids copious at shoot base and sparse in leaf axils. Leaves in
(15–)20–35(–40) pairs, overlapping at mid stem, all but the youngest usually heavily encrusted with
periphyton and with apices eroded, patent, plane and rigid when moist, unaltered when dry, linear,
1.25–2.0 × 0.2–0.3 mm; apex acute to obtuse, occasionally asymmetric, apical and dorsal laminae
pluristratose except for several unistratose cell rows at the margin, vaginant laminae unistratose or
occasionally pluristratose adjacent to the costa, ½ leaf length, partially closed; dorsal lamina ending
at leaf insertion or shortly decurrent, tapered to its base; margins crenulate; cells of apical and
dorsal laminae irregular, smooth, non-bulging, thick-walled, gradually increasing in size from margin
to costa, (8–)11–13(–15) × (8–)11–13(–15) µm. Costa failing (5–)6–8(–11) cells below leaf apex,
bryoides-type in cross-section.
Autoicous? Perichaetia terminal on main stems or axillary branches; perichaetial leaves little
differentiated from vegetative. Perigonia terminal on main stems. Calyptra smooth, mitrate. Mature
capsules not seen in N.Z. material, exothecial cells in c. 50 columns (in Australian material).
Peristome modified-scariosus-type (in Australian material).

Illustrations: Plate 24. Wilson 1859, pl. 171, fig. 7; Beever 1995, fig. 1; Beever et al. 2002, p. 60, figs
1–6; Stone & Catcheside 2012.

Taxonomy:  Fissidens strictus is cited as a member of subgen. Pachyfissidens sect. Pachyfissidens in
the infrageneric classification of Suzuki & Iwatsuki (2007), but the modified scariosus-type peristome is
anomalous there. Appropriate placement of F. strictus in the classification of Pursell & Bruggeman-
Nannenga (2004) would appear to be subgen. Aloma, on account of its bryoides-type costa, modified
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scariosus-type peristome, smooth lamina cells and unbordered laminae. The number of columns of
exothecial cells (c. 50) is, however, at odds with the <40 given for subgen. Aloma, but other exceptions
are noted for this character by those authors.

Biostatus: The species is classified as “Naturally Uncommon” in the N.Z. Threat Classification
System (Glenny et al. 2011).

Distribution:  NI: N Auckland; A.
Australasian. Tasmania*, mainland Australia*. A published record from Nepal (Pradhan & Joshi 2006)
is strongly doubted.

Habitat: On rock, firmly attached, submerged, or in the splash zone, of fast-flowing oligotrophic
streams in indigenous forest. Fissidens strictus has been recorded growing with other aquatic mosses:
F. integerrimus, F. rigidulus var. rigidulus, Sematophyllum uncinatum, Tridontium tasmanicum, and with
the liverwort Schistochila nitidissima.
The species is apparently rare in N.Z., being known from only four sites; three sites are in the northern
North I. (north of lat. 37° 00' S), and the fourth in the Auckland Is (at latitude 50° 49' S). The lack of
any records from the mid latitudes of N.Z. is puzzling; in Australia it occurs in Victoria and Tasmania at
comparable latitudes. It is considered “rare” in Australia by Scott & Stone (1976, p. 88).
The few records range in altitude from sea level (Auckland Is), to 320 m (Waitakere Ranges, N
Auckland L.D.).

Notes: An account of the species in N.Z. was given by Beever (1995).

Recognition:  Fissidens strictus may be distinguished from all other N.Z. members of the genus by
the overall appearance of its shoots: the small, dark, narrowly linear leaves are held stiffly erect when
either moist or dry. The complete lack of any leaf border is another diagnostic character.

Etymology: The epithet strictus (erect, stiff, narrow and very straight) from the protologue (“foliis
strictis”) refers to the leaves.

Fissidens taxifolius Hedw., Sp. Musc. Frond., 155 (1801)
Lectotype: Europe, G! (Designated by Pursell 1986, p. 38.)

Plants 5–10 mm, yellow-green to dark green, tufted, often densely gregarious. Stems branched from
the base only, with rhizoids at base. Leaves in 10–15 pairs, slightly overlapping at mid stem, patent,
plane when moist, irregularly and loosely inrolled in the distal third or little altered when dry, oblong-
lanceolate, 1.4–2.4 × 0.4–0.8 mm; apex acute to broadly acute, mucronate to cuspidate on at least
some leaves; laminae unistratose except for occasional pluristratose patches in the dorsal and apical
laminae; vaginant laminae ½–⅔ leaf length, almost closed; dorsal lamina ending at leaf insertion or
shortly decurrent, rounded and often undulate at base; margins serrulate; cells of apical and dorsal
laminae quadrate to hexagonal, smooth, strongly bulging, with moderately thick walls, (6–)8–10(–12)
× (6–)8–10(–12); cells of vaginant laminae occasionally bulging. Costa percurrent to excurrent as a
mucro, taxifolius-type in cross-section. Rhizoidal tubers sometimes present, spherical to irregular,
150-380 µm diam., ≥20 cells across.
Dioicous. Perichaetia terminal on short shoots at base of sterile stems; perichaetial leaves reduced.
Perigonia and capsules unknown in N.Z. material. Peristome taxifolius-type (in British material).

Illustrations: Plate 25. Crum & Anderson 1981, fig. 33, A–H; Beever & Stone 1992, fig. 1; Beever et
al. 2002, p. 62, figs 1–6; Smith, 2004, fig. 77, 1–4; Bruggeman-Nannenga & Arts 2010, fig. 4.

Distribution:  K; NI: N Auckland, including offshore islands (LB, GB), S Auckland, Gisborne,
Wellington; SI: Nelson, Marlborough, Otago; Ch.
Adventive. Nearly cosmopolitan, but not known from Australia.

Habitat: Usually on soil, but occasionally on rock or concrete. Often lightly shaded in primarily exotic
vegetation, such as urban parks and gardens. Records of F. taxifolius from native forest occur, but are
so far confined to tracks. Associated mosses include Barbula convoluta, Bryum sauteri, Eurhynchium
praelongum, Fissidens bryoides, F. curvatus, F. leptocladus, F. tenellus var. tenellus, Funaria
hygrometrica, Racopilum robustum, Thuidiopsis furfurosa, and Tortula truncata.
Predominantly a lowland species, it has been recorded from near sea level to c. 400 m (Lake
Rotokākahi, S Auckland L.D.).

Notes:  Fissidens taxifolius is widespread and abundant in the north of the North I., with scattered
localities further south. The earliest known N.Z. collection was made by William Martin from the
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Auckland Domain in 1944 (CHR 487011 & CHR 487012). Since a distribution map was published
(Beever & Stone 1992) the species has been confirmed from urban Dunedin also. Previous South I.
records were confined to Nelson and Marlborough. This extension of known range refutes the
suggestion (Beever & Stone 1992) that distribution of F. taxifolius within N.Z. might be restricted by the
requirement for a mild climate, but it provides support for the hypothesis that the species is adventive,
and spread by humans.
Fissidens taxifolius has been found on Raoul I. (Kermadec Is), and on Chatham I., in both cases at
single sites close to buildings. On both these outlier island groups eradication has been undertaken by
Department of Conservation staff (de Lange & Beever, in press; de Lange et al. 2011). On Hauturu ō
Toi/Little Barrier I. the moss is more widespread, having occasional records on tracks to an elevation
of c. 275 m, as well as in the somewhat exotic garden of the Ranger, near sea level (Beever 2012).
Molecular data using nuclear ITS sequences (O. Werner, pers. comm., 16 Mar. 2012) indicate that
seven N.Z. specimens are deeply nested within European specimens and fall into two groups, one
from the North I. (AK 329750, Auckland Domain, N Auckland L.D.; AK 329841, Lake Hakanoa, Huntly
township, S Auckland L.D.) and the other from the South I. (AK 334802, bank of Matai River, Nelson
L.D.; H. Streimann 58303, NY, Hira State Forest, Nelson L.D.; AK 334799, Wakapuaka Cemetery,
Nelson City, Nelson L.D.; AK 334798, Fairfield Park, Nelson City, Nelson L.D.; and AK 334800,
Dunedin N Cemetery, Dunedin City, Otago L.D.). The two groups are separated by at least 15
mutations, which makes a single introduction event highly unlikely. Within the two groups there are
minor sequence variations of one or two mutations.
The adventive occurrence of F. taxifolius in N.Z. is similar to that reported for the island of St Helena
by Bruggeman-Nannenga & Wigginton (2012), where neither sporophytes nor male plants have been
observed, and all known locations cited are within a single 1-km grid square encompassing
anthropogenic sites.
Accounts of F. taxifolius in N.Z. were given by Beever & Stone (1992) and Beever (2012).

Recognition: In N.Z. F. taxifolius was, until recently, confused with F. asplenioides and
F. oblongifolius, which are of similar size and also have unbordered leaves. It is, however,
distinguished by its rigidly erect, tufted habit, and mucronate to cuspidate leaf apices with a percurrent
to shortly excurrent costa (costa failing below the leaf apex in both F. asplenioides and
F. oblongifolius). The undulate base of the dorsal lamina is often pronounced, and is diagnostic. In
addition, short female shoots, produced at the base of sterile main stems, and often half hidden in the
soil, are unique among N.Z. Fissidens.

Etymology: The epithet taxifolius, from Taxus (the genus of gymnosperm) + folium (leaf), refers to a
superficial similarity in the leaves of the two taxa.

Fissidens taylorii Müll.Hal., Syn. Musc. Frond. 1, 65 (1848)
nom. nov. pro Fissidens pygmaeus Taylor 1846 (non Fissidens pygmaeus Hornsch. 1841)

≡ Fissidens pygmaeus Taylor, London J. Bot. 5: 66 (1846) nom. illeg.
Holotype: Western Australia, Swan River, J. Drummond s.n., FH! Isotypes: FH! BM!

= Fissidens ramiger Beckett, Trans. & Proc. New Zealand Inst. 25: 294 (1893)
Holotype: N.Z., Banks Peninsula, Lyttelton Hills, on clay, T.W.N. Beckett 376, CHR! Isotypes:
BM, MEL.

Plants heteromorphic, 2–10 mm, pale green, in scattered clusters. Stems simple or branched, with
rhizoids at base of main stem and branches. Leaves in 8–25 pairs, erecto-patent, plane when moist,
little altered when dry, oblong to lanceolate, 0.3–1.0 × 0.1–0.3 mm; apex acute to obtuse; laminae
unistratose; vaginant laminae ⅔–⅘ leaf length, half to almost closed; dorsal lamina narrow and
failing above leaf insertion, tapered to its base; margins entire to minutely serrulate; marginal cells
on vaginant laminae in one to several rows, elongate and prosenchymatous forming a weak
unistratose border, or leaf margins unbordered; cells of apical and dorsal laminae irregularly
quadrate to hexagonal, smooth, non-bulging, with thin to firm walls, 6–23 × 6–12 µm. Costa
subpercurrent to excurrent, bryoides-type in cross-section.
Polyoicous. Perichaetial leaves 1.0–1.5 mm, apical lamina narrow, dorsal lamina narrow, failing
well above leaf insertion, tapered to its base; vaginant laminae inflated, usually bordered. Setae
2–6(–8) mm; capsules erect to inclined, symmetric; operculum rostellate from a conic base, ⅓–½ the
length of theca. Peristome bryoides-type or sainsburia-type (in var. sainsburyanus). Calyptra smooth,
cucullate (not seen in var. epiphytus). Spores 15–36 µm.

Habitat:  Fissidens taylorii s.l. grows exclusively on soil, in mesic to xeric habitats. The species is
widespread through the drier and more eastern parts of the North and South Is.
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Notes: For distribution and habitat see the varieties.
Distinctions from F. curvatus var. inclinabilis are discussed under the latter taxon.
An account of F. taylorii s.l. in Australasia was given by Stone & Beever (1996).

Recognition: The species is distinguished from other minute and soil-inhabiting Fissidens found in
N.Z. by the following combination of characters: large, smooth lamina cells, the leaf border (when
present) being confined to the vaginant laminae (except in very rare cases when a trace of border is
present on the dorsal lamina), symmetric capsules, and the highly variable arrangement of sex
organs. In all cases gametoecia consist of unisexual modified short shoots with terminal gametangia.
The gametoecia may be axillary on otherwise sterile leafy shoots, either laterally or at the base, but
are never terminal. They may be connected to a sterile shoot by rhizoids, or they may be apparently
independent. In addition, male gametoecia may occur at the base of a female shoot. The peristome is
distinctive (at least in N.Z. varieties) in having shallow, rather than deep, adaxial trabeculae in the
supra-basal region of the teeth.
Although the dorsal lamina of both vegetative and perichaetial leaves is frequently much less
developed in F. taylorii s.l. than in other species, vegetative plants cannot be distinguished with
certainty from those of F. curvatus var. inclinabilis.

Etymology: The epithet taylorii refers to Thomas Taylor, Irish cryptogamist (1775–1848), who named
the original material (as Fissidens pygmaeus).

Fissidens taylorii var. epiphytus (Allison) I.G.Stone & J.E.Beever, J.
Bryol. 19: 57 (1996)

≡ Fissidens epiphytus Allison, Trans. Roy. Soc. New Zealand 88: 10 (1960)
Holotype: N.Z., Otago, near Roxburgh, in shallow soil on rock, 6 Dec. 1955, K.W. Allison
5860, CHR 454226! Isotypes: CHR  489342!, MEL!, OTA!

Leaves in 15–25 pairs; (0.5–)0.7–1.0 × 0.18–0.26 mm; cells of apical and dorsal laminae
(8–)10.5–15(–18) × (7–)7.5–10.5(–12) µm. Costa percurrent to excurrent.
Perichaetia terminal on short lateral shoots in axils of lower leaves. Perigonia numerous, bud-like,
axillary near shoot base and well up the stem. Peristomebryoides-type; teeth with adaxial trabeculae
below the bifurcation shallow and scarcely ornamented, c. 45 mm wide at base. Calyptra not seen.
Spores 25–36 µm.

Illustrations: Plate 26. Stone & Beever 1996, fig. 5, j–m; Beever et al. 2002, p. 64, figs 1–5; Stone &
Catcheside 2012.

Taxonomy:  Fissidens brevifolius var. floribundus Hook.f. & Wilson from Tasmania may be an earlier
name, but the type specimen has not been located.

Distribution:  SI: Otago (near Roxborough).
Australasian. Tasmania*, mainland Australia (Victoria)*.

Habitat: The one N.Z. collection (the type) was made from soil over rock, probably at an elevation of
less than 200 m.

Notes: The variety is similarly poorly known from Australia, with one record from Victoria and one from
Tasmania. It was not ranked in the latest application of the N.Z. Threat Classification System to
bryophytes (Glenny et al. 2011), but a ranking of Data Deficient is certainly warranted.

Recognition:  Fissidens taylorii var. epiphytus differs from the other varieties of the species in its
larger plants and more numerous axillary perigonia.

Etymology: The epithet epiphytus refers to Allison’s (1960) observation that “both male and female
plants [are] epiphytic on the sterile one”.
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Fissidens taylorii var. sainsburyanus J.E.Beever var. nov.
≡ Sainsburia novae-zealandiae Dixon, Bryologist 44: 40 (1941)
≡ Fissidens taylorii var. sainsburiana Allison, Trans. Roy. Soc. New Zealand 88: 9 (1960) nom. inval.

Holotype: New Zealand, Hawkes Bay, Whakakī Lagoon, near Wairoa, 23 July 1939, G.O.K.
Sainsbury 960, BM! Isotype: WELT!

= Fissidens brevifolius Hook.f. & Wilson in Wilson, Bot. Antarct. Voy. II (Fl. Nov.-Zel.) Part II 61 (1854)
Holotype: N.Z., North Island, 1850, Colenso, BM-Wilson!

Leaves in 8–12 pairs, 0.4–0.7 × 0.15–0.20 mm; cells of apical and dorsal laminae (6–)7.5–12(–18)
× (7–)7.5–10(–12) µm. Costa subpercurrent to percurrent.
Perichaetia terminal on short shoots, axillary at base of otherwise sterile shoots or apparently
independent. Perigonia bud-like, at base of sterile or perichaetial shoots. Peristome sainsburia-type.
Calyptra smooth, cucullate. Spores 15–25 µm.

Illustrations: Plate 26. Wilson 1854, pl. 83, fig. 4 (as F. brevifolius); Stone & Beever 1996, figs 2, b, d,
3, b, d, 7, a–m; Beever et al. 2002, p. 66, figs 1–6.

Taxonomy: This variety was originally described by Dixon (1941) as a monotypic genus, Sainsburia,
owing to its peristome, in which the teeth are not split (sainsburia-type). The distinct peristome was
regarded as taxonomically unimportant by Sainsbury (1955a) who reduced Sainsburia novae-
zealandiae to a synonym of F. taylorii, noting it was “a form marked by the teeth being cracked and
erect instead of divided and incurved”. Varietal status was proposed by Allison (1960), but the new
combination was not validly published.
Bruggeman-Nannenga & Berendsen (1990) noted that, in addition to the gross morphology of the
peristome teeth being anomalous in Fissidens, so also was the ornamentation. With SEM the rimose
teeth are seen to have areas of thin, unornamented lamella in their mid line, adjacent to the original
vertical walls of the component cells of the adaxial face of the teeth (Stone & Beever 1996, fig. 2d). A
similar lack of ornamentation can occur at corresponding positions on the abaxial face. Tears (or
perhaps dissolution) in this thin area result in a fenestrate tooth. The present author confirms the
observations of Allison (1960) and Bruggeman-Nannenga & Berendsen (1990) that transitional forms
between the sainsburia-type peristome and the bryoides-type of F. taylorii var. taylorii are not seen.
Teeth similar in form to the sainsburia-type are found in the Grimmiaceae, e.g., in Schistidium
apocarpum (see Edwards 1984, figs 4, d, 7, n). The ornamentation of the teeth is also similar in S.
apocarpum, the lamellae being densely papillose on both adaxial and abaxial faces of the teeth.
Considering the weight generally given to peristome morphology in the classification of mosses (see
e.g., Vitt et al. 1998), the current nomenclatural status given to F. taylorii var. sainsburyanus is
unusual.

Distribution:  K; NI: S Auckland, Hawke’s Bay, Wellington; SI: Nelson, Marlborough, Canterbury,
Otago.
Australasian. Tasmania*, mainland Australia*.

Habitat:  Fissidens taylorii var. sainsburyanus occurs on bare soil, shaded or semi-shaded, often
under exotic trees in urban settings such as parks or cemeteries, but also occasionally in indigenous
vegetation. Associated mosses include F. curvatus var. inclinabilis, F. leptocladus and F. taylorii var.
taylorii, as well as Bryum argenteum and Weissia controversa.
Records range from 20–60 m elevation.

Etymology: The varietal epithet honours G.O.K. Sainsbury, the collector of the holotype, who, as so
aptly noted by H.N. Dixon (1941) “has not only done much to add to our knowledge of the highly
interesting moss flora of New Zealand, but has stimulated interest in its study among many new
workers.”

Fissidens taylorii Müll.Hal., Syn. Musc. Frond. 1, 65 (1848) var.
taylorii

Leaves in 8–12(–17) pairs, 0.3–0.9 × 0.1–0.2 mm; cells of apical and dorsal laminae (7–)9–20(–23)
× (6–)7.5–10 (–11) µm. Costa subpercurrent to percurrent.
Polyoicous. Perichaetia terminal on short shoots, axillary at base of otherwise sterile shoots or
apparently independent. Perigonia bud-like, usually at base of sterile or perichaetial shoots,
occasionally numerous in leaf axils. Peristome bryoides-type; teeth with adaxial trabeculae below the
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bifurcation shallow and scarcely ornamented, 40–60 µm wide at base. Calyptra smooth, cucullate.
Spores 15–32(–35) µm.

Illustrations: Plate 27. Beckett 1893, pl. 43 (as F. ramiger); Scott & Stone 1976, pls 7–9 (pro parte);
Catcheside 1980, fig. 15; Stone & Beever 1996, figs 2, a, c, f, 3, a, e, 5, e–i; Beever et al. 2002, p. 68,
figs 1-5; Bruggeman-Nannenga & Wigginton 2012, fig. 2, 3–7; Stone & Catcheside 2012.

Distribution:  NI: N Auckland (N Cape, Piha), S Auckland, Gisborne, Hawke’s Bay, Wellington; SI:
Marlborough, Canterbury, Otago.
Anomalous. Tasmania*, mainland Australia*, reported from St Helena (Bruggeman-Nannenga &
Wigginton 2012), U.S.A. (Pursell 1997), Central and South America (Pursell 2007), and tropical Africa
(Bruggeman-Nannenga 2013).

Habitat:  Fissidens taylorii var. taylorii grows exclusively on soil, in mesic to xeric habitats, usually in
modified and shaded or semi-shaded sites such as in pasture, or on the banks of roadside ditches.
The species is widespread, with records mainly from the drier and more eastern parts of the North and
South Is. It is frequently associated with other species of Fissidens, especially F. curvatus, but also
with F. asplenioides, F. leptocladus, F. taylorii var. sainsburyanus, and other small mosses of bare
ground, e.g., Bryoerythrophyllum dubius and Philonotis tenuis.
Although it is predominantly a lowland plant with nearly all records from below 250 m elevation, one
collection has been recorded from 750 m elevation (Temple Basin, Canterbury L.D.).

Fissidens tenellus Hook.f. & Wilson in Wilson, Bot. Antarct. Voy. II
(Fl. Nov.-Zel.) Part II 62 (1854)

Plants minute, 1–3 mm, yellow-green to dark green, loosely or densely gregarious. Stems simple or
branched, with rhizoids at base of main stems and branches. Leaves in 3–6(–14) pairs, overlapping at
mid stem, patent, decurved when moist, little altered when dry, lanceolate to linear-lanceolate, 0.7–1.3
× 0.13–0.20 mm; laminae unistratose; margins denticulate throughout, or only on dorsal and apical
laminae; vaginant laminae c. ½ leaf length, open to partially closed; dorsal lamina failing above, or
reaching the leaf insertion, tapered to its base; cells of apical and dorsal laminae irregularly
quadrate to hexagonal, bulging, weakly to strongly unipapillose, with moderately thick walls,
(6–)7–10(–12) × (6–)7.0–9.0(–10.5) µm. Costa failing 2–3 cells below the leaf apex to excurrent,
bryoides-type in cross-section.
Autoicous or dioicous? Perichaetia terminal; perichaetial leaves longer than vegetative. Perigonia
terminal on bulbiform or short shoots at base of female shoots, or on apparently separate bulbiform or
tall plants. Setae light brown, 1.8–10 mm; capsules erect, symmetric, 0.4–0.7 mm; exothecial cells
in 32–40 columns; operculum erect-rostrate from a conic base, ⅔ to equal the length of theca.
Peristome bryoides-type; teeth with adaxial trabeculae fimbriate below the bifurcation. Calyptra
smooth to scabrous, cucullate. Spores 7–14 µm.

Taxonomy: An account of F. tenellus in N.Z. was given by Beever & Stone (1999) who summarised,
from an Australasian perspective, the various taxonomic interpretations given to this species and its
allies, namely F. australiensis A.Jaeger, F. leptochaete Dusén, and F. serratus Müll.Hal.
Reinterpretation of the complex has continued since 1999, with important contributions from Pursell
(2007), Bruggeman-Nannenga & Arts (2010), and Bruggeman-Nannenga & Wigginton (2012), to
which the serious student may refer. However, their taxonomic conclusions are not accepted in
entirety: F. serratus Müll.Hal. is not currently accepted for N.Z. The neotype designated by Pursell
(1994b) is a Fleischer collection from Java, (FH!), with a probable duplicate in CHR-Beckett
(CHR 568263!). It differs significantly from type material of both F. tenellus var. tenellus and F. tenellus
var. australiensis. From the former variety it differs in having more strongly serrate leaf margins
(especially in the vaginant laminae of the perichaetial leaves) and less prominent laminal cell papillae;
from the latter it differs in its percurrent to excurrent costae from acuminate leaf apices. From both
varieties of F. tenellus the F. serratus neotype differs in its larger laminal cells (9–16 µm vs 5–12 µm
long).
Notwithstanding this, the detailed and comprehensive illustrations of F. serratus var. serratus from La
Réunion by Arts (Bruggeman-Nannenga & Arts 2010, fig. 35, p. 201) are in accordance with the type
(and N.Z. specimens) of F. tenellus var. australiensis.
The high variability of these similar taxa, emphasised by Bruggeman-Nannenga & Pursell (1996) and
most subsequent authors, makes delimitation problematic, and application of molecular techniques
desirable.
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Recognition:  Fissidens tenellus is among the smallest of the N.Z. Fissidens species, with stems only
1–3 mm tall. It can be distinguished from all others by its unipapillose lamina cells, and, at least on the
apical and dorsal laminae, crenulate to denticulate margins.”

Etymology: The epithet tenellus (very delicate), derives from tener (soft, tender) + -ella (diminutive
suffix), and presumably refers to the nature of the shoots.

Excluded Taxa: Another of the taxa allied to F. tenellus was reported from N.Z., under the name
F. serratus var. leptochaete (Bruggeman-Nannenga & Pursell 1996), on the basis of a single collection
(J. Child 1717, in BM!) from the Otago Peninsula. Beever & Stone (1999) endorsed this record, but
proposed the combination Fissidens tenellus var. leptochaete (Dusén) J.E.Beever & I.G.Stone. The
type of the var. leptochaete, whatever its parent species, is a Chilean collection by Dusén. The
distribution given for the var. leptochaete by Pursell (2007), which includes South America, tropical
Africa, and Otago, is phytogeographically unconvincing.
The problematic Otago Peninsula collection has intra-marginal leaf borders both in its vegetative
leaves and its perichaetial leaves. The usual condition in F. tenellus var. tenellus is that intra-marginal
borders, when present, are restricted to perichaetial leaves. However, this morphological feature is
difficult to observe, and variable.
For these complex reasons, the Otago Peninsula material is best considered anomalous
F. tenellus var. tenellus, and F. tenellus var. leptochaete is best excluded from the N.Z. flora.

Fissidens tenellus var. australiensis (A.Jaeger) J.E.Beever &
I.G.Stone, New Zealand J. Bot. 37: 651 (1999)

≡ Conomitrium perpusillum Müll.Hal. & Hampe in Hampe, Linnaea 28: 214 (1856)
≡ Fissidens australiensis A.Jaeger, Enum. Fissident., 24 (1869) nom. nov. pro Conomitrium

perpusillum Müll.Hal. & Hampe 1856 (non Fissidens perpusillus Mitt. 1859)
≡ Fissidens perpusillus (Müll.Hal. & Hampe) Mitt., Trans. Roy. Soc. Victoria 19: 92 (1882) nom. illeg.

Lectotype: Australia, Victoria, Sealers’ Cove, F. Mueller 113, NY (Designated by Stone
1994a, p.173.) Isolectotypes: BM! MEL!

Leaves lanceolate; apex acute; vaginant laminae open; margins denticulate throughout. Costa
failing 3–4 cells below leaf apex, bryoides-type in cross-section (although an occasional stereid may
be seen on the adaxial face).
Perichaetial leaves with distal region of vaginant laminae margins regularly denticulate, vaginant
lamina cells little differentiated. Setae 1.8–3.0 mm. Peristome teeth 24–33 µm wide at base, with
ornamentation as per species. Calyptra smooth to slightly scabrous. Spores 10–14 µm.

Illustrations: Plate 28. Beever & Stone 1999, fig. 6, n–u; Beever et al. 2002, p. 70, figs 1–6;
Catcheside 1980, fig. 20 (as F. tenellus).

Distribution:  K; NI: N Auckland, including offshore islands (PK, HC, LB, GB, RT), S Auckland,
Wellington; SI: Nelson (including D’U), Marlborough, Westland, Otago (Catlins); St.
Australasian. Tasmania*, mainland Australia*, New Caledonia*.

Habitat: Common as an epiphyte or on humic substrates, such as rotting wood, the bases of clumps
of Astelia spp., or on decomposing bone; occasionally on soil or rock. It is sometimes found with the
only other epiphytic N.Z. Fissidens, F. hyophilus. Additional moss associates include Braithwaitea
sulcata, Calyptrochaeta brownii, Dicranoloma menziesii, Haplohymenium pseudotriste, Hymenodon
pilifer, Macromitrium spp., and Zygodon intermedius.
Recorded from near sea level to 760 m (Taupō, S Auckland L.D.).

Recognition: Although intermediates with the type variety occur, in its representative form var.
australiensis is easily distinguished; it has broader leaf apices with a failing costa, more even
serrations on the vaginant lamina margins, smaller vaginant lamina cells, a more or less smooth
calyptra, narrower peristome teeth, and larger spores. Distinction at the varietal level is thus
appropriate.

Etymology: The varietal epithet, from australis (southern or Australia) + -ensis (inhabiting), is derived
from the provenance of this taxon.
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Fissidens tenellus Hook.f. & Wilson in Wilson, Bot. Antarct. Voy. II
(Fl. Nov.-Zel.) Part II 62 (1854) var. tenellus

Leaves linear-lanceolate; apex acute to acuminate; vaginant laminae partially closed to open;
margins crenulate to denticulate on dorsal and apical laminae, mostly irregularly denticulate, rarely
entire (in aquatic specimens) on vaginant laminae. Costa usually percurrent to shortly excurrent,
occasionally failing below the leaf apex, bryoides-type in cross-section.
Perichaetial leaves with distal region of vaginant lamina margins entire to irregularly denticulate,
vaginant lamina cells longer than those of apical and dorsal laminae, often with an intramarginal
border of rectangular cells. Setae 2.0–5.0(–10.0) mm. Peristome teeth 33–45 µm wide at base, with
ornamentation as per species. Calyptra usually scabrous. Spores 7.5–12 µm.

Illustrations: Plate 28. Wilson 1854, pl. 83, fig. 6; Scott & Stone 1976, pls 7–9 (pro parte); Beever &
Stone 1999, fig. 6, a–m; Beever et al. 2002, p. 72, figs 1–6; Stone & Catcheside 2012.

Distribution:  K; NI: N Auckland, including offshore islands (TK, PK, HC, LB, GB, RT), S Auckland,
Gisborne, Hawke’s Bay, Taranaki, Wellington (including KA); SI: Nelson, Marlborough, Otago; St.
Reported from A (Vitt 1979) and C (Vitt 1974).
Austral. Tasmania*, mainland Australia*, New Caledonia*, Chile*.

Habitat: A common taxon growing on soil, especially as a pioneer species on eroding vertical soil
banks in indigenous forest, occasionally on rock. An aquatic form occurs on rock in the splash zone of
forest streams. Fissidens tenellus var. tenellus commonly grows mixed with other species of Fissidens,
especially F. curvatus, but also with F. asplenioides, F. capitatus, F. dealbatus, F. leptocladus,
F. linearis var. angustifolius, F. pallidus, and F. taxifolius. Other moss associates include Bryum sauteri,
Ditrichum difficile, Hypnodendron arcuatum, Mittenia plumula, and Weissia controversa.
This variety has been recorded from near sea level to 950 m (Te Aroha, S Auckland L.D.).

Fissidens waiensis J.E.Beever in Beever & Stone, New Zealand J.
Bot. 37: 643 (1999)

Holotype: N.Z., North Auckland Land District, Taranga (Hen I.), Stead Bay, 31 Dec. 1990,
A.E. Wright 10903, AK! Isotypes: BM!, CANB!, CHR!, HO!, NY!, WELT!, Herb. I.G. Stone!

Plants 10–20(–50) mm, yellow-green to dark green, loosely or densely gregarious. Stems branched,
with rhizoids abundant at the base of branches, and occasionally in leaf axils; central strand present.
Leaves in 12–25(–60) pairs, not overlapping at mid stem, patent, strongly decurved when moist,
variably inrolled at the apex or crispate when dry, lanceolate, 1.2–2.0 × 0.25–0.45 mm; apex acute;
laminae pluristratose in patches, especially near the costa; vaginant laminae ½ leaf length, closed or
almost closed; dorsal lamina ending at leaf insertion or shortly decurrent, tapered to its base;
margins entire; marginal cells on vaginant laminae distinct in 1–3 rows, prosenchymatous, forming a
variable, weak, unistratose to pluristratose border; cells of apical and dorsal laminae quadrate to
hexagonal, smooth, non-bulging, with moderately thick walls, (5–)6–11(–14) × (5–)6–11(–14) µm.
Costa failing 3–5 cells below leaf apex, bryoides-type in cross-section.
Dioicous? Perichaetia terminal; perichaetial leaves longer than vegetative. Perigonia terminal on
main or axillary stems of tall plants. Sporophytes unknown.

Illustrations: Plate 29. Beever & Stone 1999, fig. 1, a–p; Beever et al. 2002, p. 74, figs 1–6.

Taxonomy:  Fissidens waiensis has been assigned provisionally (in the absence of sporophytes) to
subgen. Aloma (Pursell & Bruggeman-Nannenga 2004; Pursell & Müller 2008), but the dioicous
sexuality would be anomalous in that group. The species has similarities to the Indian F. pseudofirmus
Z.Iwats., which apparently grows in similar habitats (Iwatsuki 1987). Study of the type shows that
species also has lanceolate leaves with acute apices, apical and dorsal laminae two cells thick in
patches, and is bordered on the vaginant laminae margins. However, F. pseudofirmus differs in its
papillose leaf margins, lack of stem central strand, and vaginant laminae that are more open and with
more distinct laminal borders.

Distribution:  K; NI: N Auckland, including offshore islands (HC), S Auckland, Gisborne, Hawke’s Bay
(Māhia Scenic Reserve), Taranaki (Meeting of the Waters Scenic Reserve), Wellington; SI:
Marlborough (Haldon Hills), Canterbury (Banks Peninsula); Ch.
Endemic.
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Habitat: On rock, including andesite, ignimbrite, basalt and greywacke. Aquatic, or intermittently
submerged, in well-aerated fast-flowing streams, or less often in seeps. Shaded or fully exposed (e.g.,
on the bank of the Waikato River at Huka Falls), in both indigenous and exotic vegetation. Generally
found in unpolluted waters, but occasionally in eutrophic conditions, as at Motions Creek, downstream
of Auckland Zoo.
The type and other collections were made in northern coastal forest on Taranga/Hen I. in mid summer.
Fissidens waiensis appeared to be relatively common on the island, and was collected in several
stream beds, which at the time were merely damp or completely dry. The species appears to tolerate
both permanent submergence and long periods of desiccation. It may grow in dense pure swards,
mixed with other bryophytes (especially F. leptocladus), or as scattered plants in rock crevices.
Associated mosses include Achrophyllum dentatum, Cratoneuropsis relaxa, Echinodium hispidum,
Eurhynchium austrinum, F. leptocladus, F. rigidulus var. rigidulus, Leptodictyum riparium, Schistidium
apocarpum, Thamnobryum pumilum, Thuidiopsis sparsa, and Tridontium tasmanicum. Recorded from
near sea level to 600 m (Lake Waikaremoana, Gisborne L.D.).

Notes: An account of F. waiensis was given by Beever & Stone (1999).

Recognition: A 1927 collection by E.A. Hodgson from Lake Waikaremoana was annotated in the BM
by Dixon. He compared it with F. capitatus (as F. oblongifolius var. capitatus), noting that it “seems to
be a rigid, delicate, falcate-leaved form”. Sainsbury, on a duplicate (WELT M010292), similarly noted
“Must be F. oblongifolius [var. capitatus]. Nerve narrow and smaller vaginant lamina terminates at the
margin”. The species can be distinguished from both F. oblongifolius and F. capitatus by its flat, rather
than strongly bulging lamina cells, and its dioicous sexuality with terminal perigonia. Leaf shape and
(as Sainsbury noted, see above) the position of the termination of the vaginant laminae are
deceptively similar in F. waiensis and F. capitatus, but the latter species grows on mesic soil banks and
is never aquatic.
Fissidens waiensis differs from the obligate aquatic species F. integerrimus in tolerating intermittent
desiccation, in the leaves being more decurved when moist, more strongly altered when dry
(becoming inrolled or crispate), and in the dorsal and apical laminae being pluristratose in patches (vs
uniformly unistratose in F. integerrimus). The species differ also in the shape of the leaf apex, which is
more acute and more gradually tapered in F. waiensis.
Other species of Fissidens with which F. waiensis might be confused are F. leptocladus, F. strictus,
and F. rigidulus. The distinctions are considered under those species.

Etymology: The epithet waiensis, from wai (Māori for “water”) + -ensis (inhabiting), alludes to the
habitat of the moss, in permanent or intermittent waterways. In addition, it honours the Ngāti Wai iwi,
in whose rohe the type specimen was collected, and the moss first recognised as new to science.
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Conventions

Abbreviations and Latin terms

Abbreviations Meaning
A Auckland Islands
A.C.T. Australian Capital Territory
aff. allied to (affinis)
agg. aggregate
Ant Antipodes Islands
a.s.l. above sea level
auct. of authors (auctorum)
B Bounty Islands
C Campbell Island
c. about (circa)
cf. compare with, possibly the species named (confer)
c.fr. with fruit (cum fructibus)
Ch Chatham Islands
comb. nov. new combination (combinatio nova)
D’U D’Urville Island
et al. and others (et alia)
et seq. and following pages (et sequentia)
ex from
fasc. fascicle
fide according to
GB Great Barrier Island
HC Hen and Chicken Islands
Herb. Herbarium
hom. illeg. illegitimate homonym
I. Island
ibid. in the same place (ibidem)
incl. including
in herb. in herbarium (in herbario)
in litt. in a letter (in litteris)
inter alia among other things (inter alia)
Is Islands
K Kermadec Islands
KA Kapiti Island
LB Little Barrier Island
L.D. Land District or Districts
leg. collected by (legit)
loc. cit. in the same place (loco citato)
l:w length:width ratio
M Macquarie Island
Mt Mount
nec nor
NI North Island
no. number
nom. cons. conserved name (nomen conservandum)
nom. dub. name of doubtful application (nomen dubium)
nom. illeg. name contrary to the rules of nomenclature (nomen illegitimum)
nom. inval. invalid name (nomen invalidum)
nom. nud. name published without a description (nomen nudum)
non not
N.P. National Park
N.S.W. New South Wales
N.T. Northern Territory (Australia)
N.Z. New Zealand
op. cit. in the work cited (opere citato)
pers. comm. personal communication
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PK Poor Knights Islands
P.N.G. Papua New Guinea
pro parte in part
Qld Queensland
q.v. which see (quod vide)
RT Rangitoto Island
S.A. South Australia
s.coll. without collector (sine collectore)
s.d. without date (sine die)
sect. section
SEM scanning electron microscope/microsopy
sensu in the taxonomic sense of
SI South Island
sic as written
s.l. in a broad taxonomic sense (sensu lato)
s.loc. without location (sine locus)
Sn Snares Islands
s.n. without a collection number (sine numero)
Sol Solander Island
sp. species (singular)
spp. species (plural)
s.s. in a narrow taxonomic sense (sensu stricto)
St Stewart Island
stat. nov. new status (status novus)
subg. subgenus
subsect. subsection
subsp. subspecies (singular)
subspp. subspecies (plural)
Tas. Tasmania
TK Three Kings Islands
U.S.A. United States of America
var. variety
vars varieties
Vic. Victoria
viz. that is to say (videlicet)
vs versus
W.A. Western Australia

Symbols

Symbol Meaning
µm micrometre
♂ male
♀ female
± more or less, somewhat
× times; dimensions connected by × refer to length times width
> greater than
< less than
≥ greater than or equal to
≤ less than or equal to
= heterotypic synonym of the preceding name
≡ homotypic synonym of the preceding name
! confirmed by the author
* in distribution statements, indicates non-N.Z. localities from which material has

been confirmed by the author

Abbreviations for Herbaria follow the standard abbreviations listed in Index Herbariorum.

Technical terms conform to Malcolm & Malcolm (2006), except for those in the glossary below.
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Supplementary Glossary for Fissidentaceae

Term Definition
apical lamina that portion of a Fissidens leaf which is distal to the vaginant lamina (equivalent

to the ventral lamina in Malcolm & Malcolm 2006)
closed in reference to the vaginant laminae of a Fissidens leaf, describes laminae that

are joined along the costa, and out to the leaf margin at their apices (cf. open)
filament the terminal finely tapering portions of peristome teeth
gametoecia plural of gametoecium
gametoecium perichaetium and/or perigonium
heterostichous having different rows; hence a “laterally heterostichous” shoot is one in which

the minor vaginant laminae all lie on the dorsal face of the shoot in one rank of
leaves, and on the ventral face in the other rank (e.g. F. blechnoides)

lamella pertaining to peristome tooth morphology, the main body of a tooth, formed from
cohering vertical walls

lamellae plural of lamella
open in reference to the vaginant laminae of a Fissidens leaf, describes laminae that

are joined along the costa only (cf. closed)
periphyton microscopic organisms and detritus on shoot surfaces
pluristratose more than one cell thick
ramet a separate plant that has grown vegetatively from another plant
resprout to put forth buds or shoots e.g. from moribund stems
rheophytic pertaining to plants which thrive in a habitat of fast-flowing or turbulent

freshwater
serrate saw-toothed, with sharp marginal teeth pointing towards the apex
serrulate minutely serrate
trabecula pertaining to peristome ornamentation, a protruding horizontal anticlinal wall,

usually on the adaxial surface of a peristome tooth, but for Fissidentaceae
referring also to similar structures on the abaxial surface

trabeculae plural of trabecula
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Plate 1:   Fissidens. A–J: F. adianthoides. A, habit with capsule. B, leaf cross-section, margin of vaginant lamina. C, leaf
cross-section, margin of dorsal lamina. D, laminal cells, margin of dorsal lamina. E, laminal cells, margin of vaginant lamina.
F–G, leaves. H, leaf cross-section, region of vaginant and dorsal laminae. I, leaf cross-section, region of apical and dorsal
laminae. J, leaf apex. A–F, H–J drawn from J.K. Bartlett s.n., s.d., AK 187779; G drawn from J.E. Beever 43-96, AK 282568.



Plate 2:   Fissidens. A–J: F. anisophyllus. A, habit with capsule. B, habit of ♂ plant. C, habit of ♀ plant. D, leaf cross-section,
region of apical and dorsal laminae. E, leaf cross-section, region of vaginant and dorsal laminae. F, leaf apex. G, second
perichaetial leaf. H, leaf, fifth from apex of fruiting plant. I, laminal cells, margin of dorsal lamina. J, laminal cells, vaginant lamina
(costa to margin). A–B, D–E, G–H, J drawn from J.E. Beever 77-79, CHR 524056; C, F, I drawn from type, W. Gray 74, BM-
Dixon.



Plate 3:   Fissidens. A–L: F. asplenioides. A, habit with capsule, dry. B, habit with capsule. C, leaf. D, habit of ♂ plant.
E, laminal cells, margin of vaginant lamina in supra-basal region. F, leaf apex. G, leaf cross-section, region of apical and dorsal
laminae. H, leaf cross-section, region of vaginant and dorsal laminae. I, leaf apex . J, laminal cells, dorsal lamina (margin to
costa). K–L, leaves. A–B, D–E, G–H, J drawn from J.E. Beever 73-64, WELT M032196; C drawn from J.E. Beever 76-82,
CHR 555407; F, L drawn from holotype of F. knightii, Knight s.n., W; I, K drawn from lectotype of F. ligulatus, W. Colenso 215,
BM.



Plate 4:   Fissidens. A–K: F. berteroi. A, perichaetial bud dissected from leaf axil. B, deciduous shoot with capsules. C, habit.
D, shoot detail showing capsule, perigonia and perichaetia. E, leaf apex. F, leaf cross-section, region of apical and dorsal
laminae. G, leaf cross-section, region of vaginant and dorsal laminae. H, leaf cross-section, margin of dorsal lamina. I, leaf. J,
laminal cells, margin of vaginant lamina in proximal region. K, laminal cells, dorsal lamina (costa to margin). Drawn from J.E.
Beever 74-34, CHR 484080.



Plate 5:   Fissidens. A–W: F. blechnoides. A, habit. B, habit with capsule. C, capsule, dry. D, operculum. E, calyptra. F,
exothecial cells. G, first perigonial leaf, with antheridia. H, second perigonial leaf. I, third perigonial leaf. J, bulbiform ♂ plant. K,
habit of three ♂ shoots, probably connected by rhizoids. L, first perichaetial leaf. M, leaf from mid shoot on fruiting plant. N–O,
leaves from mid shoot on sterile plant. P, leaf cross-section, region of apical and dorsal laminae. Q, leaf cross-section, margin of
vaginant lamina. R, leaf cross-section, region of vaginant and dorsal laminae. S, cross-section of stem. T, leaf apex. U, laminal
cells, margin of vaginant lamina. V, leaf apex. W, laminal cells, dorsal lamina (costa to margin). A–M, P–R, U–W drawn from
holotype, J.E. Beever 84-98, CHR 521297; N–O, S–T drawn from J.E. Beever 70-80, CHR 524057.



Plate 6:   Fissidens. A–J:  F. bryoides. A, habit with capsules and basal ♂ shoot (magnified in e). B, habit of sterile shoot. C,
male shoot with axillary perigonia. D, habit with capsule. E, habit of ♂ and sterile shoots at base of A. F, sub-perichaetial leaf. G,
leaf from sterile shoot. H, leaf apex. I, laminal cells, margin of dorsal lamina. J, leaf cross-section, region of vaginant and dorsal
laminae. A, E drawn from J.E. Beever 89-11, CHR 587269; B, D, G drawn from E. Lürling s.n., 4 Nov. 1996, AK 236258; F, H, I
drawn from E. Lürling s.n., 4 Aug. 1997, AK 236259; C drawn from J.E. Beever 66-42, WELT M035785; J drawn from J.E.
Beever 52-10, CHR 587270.



Plate 7:   Fissidens. A–E:  F. capitatus. A, habit with capsule and perigonia. B–C, leaves. D, leaf apex. E, perigonial bud. F–K:
F. hyophilus. F, upper part of stem with leaves and capsule removed to show perigonia and perichaetia. G, habit with capsule
and perigonia, dry. H, leaf apex. I–J, leaves. K, habit with capsule and perigonia. F. capitatus: A, E drawn from J.E. Beever 86-
57, AK 234785; B drawn from J.E. Beever 81-42, AK 234787; C–D drawn from J.D. Hooker 321a, BM.  F. hyophilus: F drawn
from J.E. Beever 29-89, CHR 406228; G–H, J–K drawn from J.E. Beever 28-85, AK 195501; I drawn from J.E. Beever 78-85,
CHR 557706.



Plate 8:   Fissidens. A–D:  F. crispulus var. robinsonii. A, habit. B, leaves. C, leaf apex. D, stem with axillary hyaline nodules
(leaves removed). Drawn from P.J. de Lange K121 & D. Havell, CHR 624175.



Plate 9:   Fissidens. A–I:  F. curvatus var. curvatus. A, habit with capsule, ♂ plant at base. B, habit with capsule, ♂ plant at
base. C, habit of ♂ plant. D, leaf. E, perichaetial leaf. F, habit of sterile plant. G, leaf apex. H, laminal cells, margin of vaginant
lamina. I, laminal cells, margin of dorsal lamina J–K: F. curvatus var. inclinabilis. J, leaf. K, perichaetial leaf. F. curvatus var.
curvatus: A–B, D–I drawn from J.E. Beever 74-50, AK 291832; C drawn from J.E. Beever 60-100, AK 284366. F. curvatus var.
inclinabilis drawn from T.W.N. Beckett 48, CHR 568236.



Plate 10:   Fissidens. A–F: F. dealbatus. A, habit with capsule. B, leaf. C, laminal cells, margin of dorsal lamina. D, habit of ♂
plant. E, leaf apex. F, laminal cells, margin of vaginant lamina. A–C, E–F drawn from C.R. Spragg 93, AK 291813; D drawn from
J.E. Beever 82-23c, AK 568236.



Plate 11:   Fissidens. A–E:  F. dietrichiae. A, habit with capsule. B, sterile shoot. C, sterile shoot, dry. D, leaves. E, leaf apex.
Drawn from P.J. de Lange K179 & D. Havell, CHR 617493.



Plate 12:   Fissidens. A–H:  F. dubius. A, habit. B, laminal cells, margin of vaginant lamina. C, leaf. D, laminal cells, margin of
dorsal lamina. E, leaf cross-section, region of vaginant and dorsal laminae. F, leaf cross-section, region of apical and dorsal
laminae. G, leaf cross-section, margin of vaginant lamina. H, leaf apex. Drawn from J.K. Bartlett 23383, WELT M007506.



Plate 13:   Fissidens. A–H:  F. exilis. A, habit with capsule, ♂ plant at base. B, first perichaetial leaf. C, second perichaetial
leaf. D, leaf apex. E, ♂ plant, from base of A. F, laminal cells, apex of vaginant lamina. G, laminal cells, margin of vaginant
lamina in proximal region. H, laminal cells, margin of dorsal lamina. Drawn from J.E. Beever 66-43b, CHR 587268.



Plate 14:   Fissidens. A–G: F. hylogenes. A, habit with capsule. B, laminal cells, margin of dorsal lamina. C, habit of ♂ plant.
D–E, leaves. F, leaf apex. G, laminal cells, margin of vaginant lamina. A–D, F–G drawn from J.E. Beever 86-83, AK 291817; E
drawn from type, G.O.K. Sainsbury 155, WELT M001670.



Plate 15:   Fissidens. A–M: F. integerrimus. A, habit with perigonia and perichaetia. B–C, leaves. D, habit with capsule.
E, detached branch with basal rhizoids. F, leaf cross-section, region of vaginant and dorsal laminae. G, leaf cross-section,
region of apical and dorsal laminae. H, leaf cross-section, margin of dorsal lamina. I–J, laminal cells, margin of vaginant lamina
in proximal region. K, laminal cells, margin of vaginant lamina, distal region. L–M, leaf apices. A–B, L drawn from J.E. Beever
58-82, WELT M035513; C, F–I, K drawn from J.E. Beever 66-51, AK 200555; D drawn from J.E. Beever 62-43a, CHR 462139;
E drawn from J.E. Beever 66-50a, CHR 462140; J, M drawn from J.E. Beever 33-05, CHR 462138.



Plate 16:   Fissidens. A–I: F. leptocladus. A, habit with capsule. B, habit with capsule, dry. C, habit ♂ plant. D, leaf cross-
section, region of vaginant and dorsal laminae. E, laminal cells, margin of vaginant lamina. F, leaf apex. G, laminal cells, margin
of dorsal lamina. H–I, leaves. Drawn from J.E. Beever 70-16, AK 284382.



Plate 17:   Fissidens. A–G: F. linearis var. angustifolius. A, habit with young and mature capsules and perigonium. B, leaf
apex. C–D, leaves. E, laminal cells, dorsal lamina (margin to costa). F, laminal cells, margin of vaginant lamina. G, laminal cells,
margin of vaginant lamina of perichaetial leaf. H–J: F. linearis var. linearis. H, leaf apex. I–J, leaves. F. linearis var.
angustifolius: A–C, E–G drawn from J.E. Beever 82-08, CHR 535754; D drawn from holotype, S. Berggren 2279, BM. F. linearis
var. linearis: H–I drawn from J.E. Beever 67-36, CHR 542742; J drawn from holotype of F. allisonii, K.W. Allison 510, BM.



Plate 18:   Fissidens. A–I: F. megalotis subsp. megalotis. A, habit of ♀ plant, dry. B, habit of ♀ plant. C, leaf cross-section,
region of vaginant and dorsal laminae. D–E, leaves. F, leaf apex. G, laminal cells, margin of dorsal lamina. H, laminal cells,
margin of vaginant lamina. I, laminal cells, margin of vaginant lamina in proximal region. A–B, D drawn from J.E. Beever 86-17a,
AK 291816; C, E–I drawn from J.E. Beever 34-05, CHR 535753.



Plate 19:   Fissidens. A–J: F. oblongifolius. A, habit with perigonia and perichaetia. B, capsule, dry. C, leaf apex. D, leaf
cross-section, region of apical and dorsal laminae . E, leaf cross-section, region of vaginant and dorsal laminae. F, perigonial
bud. G, laminal cells, dorsal lamina (margin to costa). H, laminal cells, margin of vaginant lamina in basal and supra-basal
regions. I–J, leaves. A, I drawn from R.E. Beever s.n., 31 Dec. 1986, AK 232424; B, F drawn from J.E. Beever 39-69, CHR
578428; C–E, G–H, J drawn from lectotype, J.D. Hooker 321b, BM.



Plate 20:   Fissidens. A–K: F. pallidus. A, habit with capsule. B, habit with capsule, dry. C, habit of ♂ plant. D–E, leaves. F, leaf
cross-section, region of vaginant and dorsal laminae. G, leaf cross-section, region of apical and dorsal laminae. H, laminal cells,
margin of vaginant lamina in basal and supra-basal regions. I, leaf apex. J, laminal cells, dorsal lamina (margin to costa). K, leaf
apex. A–B drawn from J.E. Beever 81-33a, AK 234788; C drawn from J.E. Beever 51-99, AK 234789; D drawn from J.E. Beever
77-99, AK 234786; E–H, J–K drawn from holotype, W. Colenso 391, BM; I drawn from J.E. Beever 72-41, CHR 557698.



Plate 21:   Fissidens. A–H: F. perangustus. A, habit, with capsule, ♂, and sterile shoots. B, capsule with operculum, dry.
C, calyptra. D, perichaetial leaf. E, laminal cells, margin of dorsal lamina. F, laminal cells, margin of vaginant lamina. G, leaf
apex. H, leaf from sterile shoot. Drawn from J.E. Beever 75-10a, CHR 587272.



Plate 22:   Fissidens. A–E: F. rigidulus var. pseudostrictus. A, leaf. B, leaf cross-section, region of vaginant and dorsal
laminae. C, laminal cells, margin of vaginant lamina. D, laminal cells, margin of dorsal lamina. E, habit of ♂ plant. F–H:
F. rigidulus var. rigidulus. F, leaf. G, laminal cells, margin of vaginant lamina. H, laminal cells, margin of dorsal lamina. A–D
drawn from J.E. Beever 73-96a & R.E. Beever, CHR 570078; E drawn from J.E. Beever 73-98a, CHR 578430; F–H drawn from
P.J. Brownsey s.n., 25 Jan. 1985, WELT M007840.



Plate 23:   Fissidens. A–K: F. rigidulus var. rigidulus. A, habit with capsule, dry. B, habit with capsule. C, leaf cross-section,
region of vaginant and dorsal laminae. D, leaf cross-section, region of apical and dorsal laminae. E, habit of ♂ shoot. F, habit,
dry. G, leaf. H, leaf apex. I, laminal cells, margin of vaginant lamina. J, laminal cells, margin of dorsal lamina. K, leaf. A–D, G–J
drawn from J.E. Beever 73-14, AK 291821; E drawn from J.E. Beever 70-15, AK 291820; F, K drawn from D. Glenny s.n., 23
Oct. 1987, AK 291823.



Plate 24:   Fissidens. A–K: F. strictus. A, habit, sterile shoot. B, habit, ♀ shoot. C, habit, shoot with young capsule, calyptra
shed prematurely. D, habit ♂ plant. E, leaf cross-section, region of vaginant and dorsal laminae. F, leaf cross-section, region of
apical and dorsal laminae. G, leaf apex. H–I, leaves. J, laminal cells, vaginant lamina (margin to costa). K, laminal cells, dorsal
lamina (costa to margin). A, I, K drawn from J.E. Beever 30-48, CHR 441797; B, D drawn from J.E. Beever 62-42b, WELT
M030275; C drawn from J.E. Beever 77-26a, CHR 578429; E–F, H, J drawn from J.E. Beever 68-78, WELT M030274; G drawn
from J.E. Beever 60-84, AK 219863.



Plate 25:   Fissidens. A–M: F. taxifolius. A, habit, sterile shoot with ♀ shoot at base. B–C, leaves. D, leaf cross-section, region
of apical and dorsal laminae. E, leaf cross-section, margin of dorsal lamina. F, leaf cross-section, vaginant lamina. G, leaf apex.
H, leaf cross-section, region of vaginant and dorsal laminae. I, leaf cross-section, vaginant lamina. J, laminal cells, margin of
vaginant lamina. K, laminal cells, margin of dorsal lamina. L, rhizoidal tubers. M, leaf apex. A, G drawn from J.E. Beever 44-95,
CHR 462132; B, L–M drawn from J.E. Beever 57-47, CHR 462135; C drawn from J.E. Beever 66-20a, CHR 462128; D, F drawn
from P.J. Brownsey s.n., 28 Apr. 1984, WELT M007280; E, H–I drawn from J.E. Beever 66, CHR 462136; J–K drawn from J.E.
Beever 44-89, CHR 438945.



Plate 26:   Fissidens. A–C:  F. taylorii var. epiphytus. A, habit, plant with perigonia and perichaetia, including remains of 2 old
sporophytes. B, capsule, with operculum. C, habit, ♂ plant.  D–E:  F. taylorii var. sainsburyanus. D, capsule, dry. E, habit with
capsule.  F. taylorii var. epiphytus drawn from holotype, K.W. Allison 5860, CHR 454226. F. taylorii var. sainsburyanus drawn
from J.E. Beever 76-48, CHR 484093.



Plate 27:   Fissidens. A–L:  F. taylorii var. taylorii.  A, habit with capsule, ♂ shoot at base. B, operculum. C, calyptra. D, habit,
sterile plant. E, capsule. F, capsule, dry. G, leaf from sterile plant. H, leaf from sterile plant. I, perichaetial leaf. J, laminal cells,
margin of vaginant lamina (leaf from sterile plant). K, leaf apex (leaf from sterile plant). L, laminal cells, dorsal lamina (margin to
costa) (leaf from sterile plant). A–G, I–L drawn from J.D. Lovis, s.n., Sep. 1985, AK 284387; H drawn from type of F. ramiger,
T.W.N. Beckett 376, CHR 568260.



Plate 28:   Fissidens.  A–P: F. tenellus var. tenellus.  A, habit with capsules, and ♂ shoots at base. B, capsule. C, calyptra. D,
operculum. E–F, perichaetial leaves. G, sub-perichaetial leaf. H, leaf cross-section, region of vaginant and dorsal laminae. I, leaf
cross-section, region of apical and dorsal laminae. J–K, laminal cells, margin of dorsal lamina. L, apex of sub-perichaetial leaf.
M–N, P, laminal cells, margin of vaginant lamina of perichaetial leaf. O, apex of perichaetial leaf. Q–Y: F. tenellus var.
australiensis. Q, laminal cells, margin of vaginant lamina of perichaetial leaf. R, ♂ plant. S, habit with capsule. T, capsule, dry.
U, operculum. V, calyptra. W, ♂ plant. X, apex of perichaetial leaf. Y, perichaetial leaf. F. tenellus var. tenellus: A, G drawn from
J.E. Beever 77-29d, AK 284346; B–D drawn from J.E. Beever 75-29, AK 291815; E–F, O–P drawn from J.E. Beever 62-54, AK
244299; H–I, M drawn from J.E. Beever 58-14, WELT M035781; J–L drawn from isolectotype, Wilson 320, WELT M039671A; N
drawn from J.E. Beever 69-97, AK 291812. F. tenellus var. australiensis: Q–S, W–Y drawn from J.E. Beever 07-86, AK 244293;
T–V drawn from J.E. Beever 68-84, AK 291814.



Plate 29:   Fissidens. A–M: F. waiensis. A, habit sterile shoot. B, habit sterile shoot, dry. C, habit ♂ shoot. D, habit ♀ shoot. E,
leaf. F, laminal cells, margin of dorsal lamina. G, laminal cells, margin of vaginant lamina. H–I, leaf cross-section, region of
apical and dorsal laminae. J, leaf cross-section, region of vaginant and dorsal laminae. K, leaf cross-section, margin of vaginant
lamina. L, leaf apex. M, leaf. A–C, E–H, J–L drawn from holotype, A.E. Wright 19093, AK 201263; D, I, M drawn from A.E.
Wright 10933, AK 201274.



Map 1: Map of New Zealand and offshore islands showing Land District boundaries



Map 2: Map of main islands of New Zealand showing Land District boundaries
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