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Introduction
The large and almost cosmopolitan family Aspleniaceae is represented in New Zealand by one genus
(Asplenium) with 21 indigenous species, 10 of which are endemic, and two naturalised species. Of the
indigenous species, Asplenium flabellifolium, A. flaccidum, A. gracillimum and A. hookerianum are all
widespread. Asplenium bulbiferum and A. polyodon are widespread in the North Island but largely
confined to wetter, western parts of the South Island. Asplenium decurrens and A. obtusatum are both
entirely coastal, the former found in the northern North Island and the latter from Cook Strait south.
Four species, A. appendiculatum, A. lyallii, A. richardii and A. trichomanes, have a predominantly
southern distribution and are largely absent from the northern North Island. Two species,
A. lamprophyllum and A. oblongifolium, have a mainly northern distribution extending only to the
northern South Island. The remaining species have very restricted distributions: A. cimmeriorum is
confined to western Waikato and from north-west Nelson to Punakāiki, A. lepidotum to the north-
western South Island, A. scleroprium to the far south, and A. subglandulosum to drier eastern parts of
both islands. Three species are confined to offshore islands: A. chathamense on the Chatham Islands,
A. pauperequitum on the Poor Knights and Chatham Islands, and A. shuttleworthianum on the
Kermadec Islands.

All members of Aspleniaceae in New Zealand are terrestrial, rupestral or epiphytic ferns characterised
by clathrate scales, and sori that are elongated along veins and usually protected by elongated
indusia. However, identification of individual species is complicated by frequent hybridisation, with up
to 37 different hybrid combinations now recognised, and a history of both auto- and allopolyploid
evolution. Eleven taxa are tetraploid, two are hexaploid and 10 are octoploid; seven of the octoploids
are thought to have arisen by alloploidy and one by autoploidy, in each case with at least one of the
tetraploid parents still extant in New Zealand. Some have originated more than once from the same
parents. In addition, one naturalised, self-propagating hybrid, A. ×lucrosum, has arisen in cultivation
from parent species endemic to New Zealand and Norfolk Island.

Thirteen clades are now recognised worldwide in Asplenium, five of them represented in New
Zealand. Most of the New Zealand species fall into Clade V, closely related to the bird’s nest ferns.
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Aspleniaceae Newman, Hist. Brit. Ferns 6 (1840)
Terrestrial, rupestral or epiphytic ferns. Rhizomes erect or short- to long-creeping, bearing clathrate
scales. Fronds monomorphic or rarely dimorphic, not articulated to rhizome. Laminae undivided or 1-
pinnate to 4-pinnate-pinnatifid, anadromous, membranous (not NZ) or herbaceous to coriaceous (NZ),
usually bearing clathrate scales and sometimes hairs. Veins usually free or rarely reticulate (not NZ).
Sori elongate on veins, superficial, borne on abaxial surface, usually away from margins but
sometimes submarginal; paraphyses absent; indusia rarely absent, usually elongate with free ends,
rarely very short or pouched, usually attached to one side of vein or rarely back to back on both sides;
sporangial maturation mixed. Sporangia with vertical annulus, usually 64 or occasionally 32 spores per
sporangium. Homosporous; spores monolete, lacking chlorophyll; perispores winged, cristate or
echinate or reticulate, with plain or fenestrate or reticulate areoles.

Taxonomy: A family of two genera and over 700 species (PPG 1 2016). Almost all authorities
recognise the Aspleniaceae as a clearly defined, monophyletic, and cytologically homogeneous family,
although its affinity with other families is less clear (Kramer & Viane 1990; Smith et al. 2006). It
appears most closely related to five small, recently circumscribed families which together comprise
only about 50 species – Cystopteridaceae, Rhachidosoraceae, Diplaziopsidaceae,
Desmophlebiaceae, and Hemidictyaceae – and beyond them to Woodsiaceae, Onocleaceae,
Blechnaceae, Athyriaceae, and Thelypteridaceae (Rothfels et al. 2012; PPG 1 2016). Within
Aspleniaceae the vast majority of species have traditionally been recognised as belonging to
Asplenium, but a small number have been variously treated in up to 10 satellite genera. Molecular and
cytological data suggest that most of these, including Phyllitis and Pleurosorus, nest within Asplenium,
leaving Hymenasplenium as sister to the rest of the family (Murakami et al. 1999; Schneider et al.
2004; Ohlsen et al. 2014b). Members of Hymenasplenium have base chromosome numbers of x = 38
or 39, compared to 36 in Asplenium, and a rather different root anatomy (Schneider 1997).

Allan (1961) recognised two genera, Asplenium and Pleurosorus, in New Zealand, to which Brownsey
(in Webb et al. 1988) added the naturalised Phyllitis. However, in light of the molecular data, only
Asplenium and Hymenasplenium are recognised here, with all the indigenous and introduced New
Zealand species falling into Asplenium.

Distribution:  Asplenium, with over 700 species, is subcosmopolitan in tropical, temperate, and
subpolar regions of the world (Kramer & Viane 1990), whereas Hymenasplenium, with around 30
species, is pantropical but with its centre of diversity in south-west China (Youxing & Viane 2013). One
non-endemic genus with 21 indigenous species, two introduced species, and one naturalised hybrid in
New Zealand; 10 endemic.

Biostatus: Indigenous; wild.

Table 1: Number of species and named hybrids in New Zealand within Aspleniaceae Newman
Category Number
Indigenous (Endemic) 10
Indigenous (Non-endemic) 11
Exotic: Fully Naturalised 2
Exotic: Casual 1
Total 24

Recognition: The family Aspleniaceae comprises terrestrial or epiphytic ferns with undivided to 4-
pinnate-pinnatifid fronds that usually have free veins and bear clathrate scales and sometimes hairs.
The sori are usually elongate along veins, away from the margins, and protected by elongated indusia,
although sometimes the indusia may be absent, short, pouched or submarginal. The sporangia have a
vertical annulus and produce monolete spores. The base chromosome number of the genus is x = 36.

Asplenium L., Sp. Pl. 1078 (1753)
= Phyllitis Hill, Brit. Herb. 525 (1757)
= Caenopteris Bergius, Acta Acad. Sci. Imp. Petrop. 1782(2): 249, t. 7 (1786)
= Darea Juss., Gen. Pl. 15 (1789)
= Ceterach Willd., Anleit. Selbststud. Bot. 578 (1804)
= Tarachia C.Presl, Epimel. Bot. 74 (1851)
= Pleurosorus Fée, Mém. Foug., 5. Gen. Filic. 179, t. 16c (1852)
= Chamaefilix Hill ex Farw., Amer. Midl. Naturalist 12: 239 (1931)
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Type taxon: Asplenium marinum L.

Etymology: From the Greek a (without) and splen (spleen), a reference to the supposed medicinal
properties of these plants in reducing an enlarged spleen.

Vernacular name: spleenwort

Terrestrial, rupestral or epiphytic ferns. Rhizomes erect or short- to long-creeping, bearing clathrate
scales. Fronds monomorphic or rarely dimorphic. Laminae undivided or 1-pinnate to 4-pinnate-
pinnatifid, membranous (not NZ) or herbaceous to coriaceous (NZ), usually bearing clathrate scales
and sometimes hairs. Veins usually free or rarely reticulate (not NZ). Sori elongate on veins,
superficial, borne on abaxial surface, usually away from margins but sometimes submarginal;
paraphyses absent; indusia rarely absent, usually elongate with free ends or rarely very short or
pouched, usually attached to one side of vein or rarely back to back on both sides. Sporangia brown
or rarely orange-brown. Spores monolete, dark brown; perispores winged, cristate, echinate or
reticulate, with plain, fenestrate, or reticulate areoles.

Taxonomy: Aspleniaceae is dominated by the genus Asplenium, which includes over 700 species
(PPG 1 2016). Numerous attempts have been made to subdivide the genus, with up to 20 segregates
proposed, mainly on rather minor morphological characters, but only a few small groups have been
widely recognised. Rather more convincing is the phylogenetic analysis of Schneider et al. (2004),
who identified eight major clades based on rbcL and trnL-F spacer sequences amongst 71 species
from throughout the world. This was enhanced by analysis of sequences from the same chloroplast
regions for 21 taxa of indigenous New Zealand species (Perrie & Brownsey 2005a), and a further 21
taxa from Australia (Ohlsen et al. 2014b). Both studies supported the clades originally identified by
Schneider et al. (2004), and both showed that Asplenium was not monophyletic in either New Zealand
or Australia. In fact, five of the eight clades of Schneider et al. (2004) are present in the two countries.
Ohlsen et al. (2014b) recognised a total of 13 clades, with some of the original eight clades further
subdivided. In particular, Clade VII of Schneider et al. (2004) comprises several distinct subclades, two
of which occur in New Zealand and are here considered separate clades (Clades IX and XI). The
major clades in Asplenium have yet to be recognised in a formal taxonomic sense, and it is uncertain
whether they correspond to any of the previously named segregates, except that most of the bird’s
nest ferns fall into a clade that might correspond to Thamnopteris (C.Presl) C.Presl, while the northern
hemisphere A. ruta-muraria L. together with species previously assigned to Pleurosorus occupy
another. The majority of New Zealand and Australian species fall within Clade V of Schneider et al.
(2004) along with, rather surprisingly, the bird’s nest ferns (Perrie & Brownsey 2005a; Ohlsen et al.
2014b).

Allan (1961) accepted 12 species of Asplenium and one of Pleurosorus in New Zealand. Brownsey
(1977a) revised the group and recognised 14 species and four subspecies of Asplenium.
Subsequently a further four new species were described (Brownsey & Jackson 1984; Brownsey 1985;
Brownsey & de Lange 1997; Perrie & Brownsey 2016), three subspecies were raised to species rank
(Ogle 1988), and three introduced species or hybrids were identified (Brownsey in Webb et al. 1988;
Heenan et al. 2004; Perrie et al. 2005). A total of 21 indigenous species and three introduced species
or named hybrids is accepted here, almost doubling the number in Allan’s Flora.

In addition, Brownsey (1977b) recognised 19 different hybrids that occurred naturally in the New
Zealand flora, a number that has since doubled to 37 combinations (see Hybrid combinations,
Table 3). All produce abnormally formed or aborted spores and are thought to be effectively sterile.
Hybrids between species of Asplenium account for more than half the total number of hybrid fern
combinations recorded in New Zealand (Breitwieser et al. 2012), but despite these 37 different
combinations, five indigenous species (A. flabellifolium, A. pauperequitum, A. polyodon,
A. subglandulosum and A. trichomanes) are not known to hybridise with any other species in New
Zealand. The species that do hybridise are now known to belong to Clade V of Ohlsen et al. (2014b),
whereas those that do not hybridise belong to Clades III, VI, IX, and XI, reinforcing the view that the
eight groupings have real phylogenetic significance.

Brownsey (1977a) showed that polyploidy had been of considerable importance in the evolution of
Asplenium in New Zealand, as in other parts of the world (Kramer & Viane 1990). There are no
diploids in New Zealand, and all taxa are either tetraploid (11), hexaploid (2), or octoploid (10);
A. trichomanes has both tetraploid and hexaploid cytotypes, and A. flabellifolium both hexaploid and
octoploid cytotypes. Evidence from morphology (Brownsey 1977a, Brownsey 1977b) and DNA
sequencing (Perrie & Brownsey 2005b; Shepherd et al. 2008) strongly suggests that seven octoploid
species have arisen by allopolyploidy and one by autopolyploidy, in each case with at least one of the
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tetraploid parents still extant in New Zealand. Some have originated more than once from the same
parent species (Perrie et al. 2010).

New Zealand indigenous species are assigned to the following Clades of Ohlsen et al. (2014b; also
see Schneider et al. 2004; Perrie & Brownsey 2005a):

Clade III: A. subglandulosum (1 species).

Clade V: A. appendiculatum, A. bulbiferum, A. chathamense, A. cimmeriorum, A. decurrens,
A. flaccidum, A. gracillimum, A. hookerianum, A. lamprophyllum, A. lepidotum, A. lyallii,
A. oblongifolium, A. obtusatum, A. richardii, A. scleroprium, A. shuttleworthianum (16 species).

Clade VI: A. polyodon (1 species).

Clade IX: A. flabellifolium, A. pauperequitum (2 species).

Clade XI: A. trichomanes (1 species)

1 Laminae undivided......................................................... ......................................................... 2
Laminae 1-pinnatifid or more divided........................................... ........................................... 3

2 Laminae usually <120 mm long; lamina bases cuneate; sori attached on
one side of a vein (very rarely, plants of oblongifolium will also key here,
but can be distinguished by their hair-like scales).......................... ..........................  lepidotum
Laminae usually >120 mm long; lamina bases with two expanded lobes
clasping the stipe; sori attached on both sides of a vein.................................... scolopendrium

3 Laminae densely covered in glandular or non-glandular hairs....
.....................................................................................................................  subglandulosum
Laminae often scaly but never hairy............................................ ............................................ 4

4 Stipes and rachises dark brown throughout except for the extreme distal tip..........................5
Stipes and rachises green in at least the distal half................................ ................................ 8

5 Primary pinnae in 1–5 pairs, with a broad undivided apical segment....... .......  pauperequitum
Primary pinnae in 5 or more pairs, with a small pinnate or pinnatifid apical segment..............6

6 Laminae at least 2-pinnate.......................................... ..........................................  aethiopicum
Laminae 1-pinnate; pinnae often toothed but not deeply divided...................... ............7

7 Laminae <20 mm wide; abaxial and adaxial surfaces of similar colour;
pinna margins entire or shallowly crenate or serrate...................... ......................  trichomanes
Laminae >40 mm wide; abaxial surface paler green than adaxial surface;
pinna margins doubly and often deeply serrate.......................................................... polyodon

8 Laminae 1-pinnate; primary pinna margins toothed but not divided more
than halfway to the costa..........................................................................................................9
Lamina 1-pinnate-pinnatifd or more divided; at least one pair of primary
pinnae lobed or divided more than halfway to the costa............................ ......................... 16

9 Longest primary pinnae >10 times as long as broad....
.....................................................................................................  flaccidum  subsp.  flaccidum
Longest primary pinnae <10 times as long as broad..............................................................10

10 Primary pinnae flabellate, about as long as broad; rachises extended
distally and rooting at tips...................................................................................... flabellifolium
Primary pinnae oblong, narrowly elliptic or narrowly ovate, at least twice
as long as broad; rachises not extended distally or rooting at tips.................... ..........11

11 Margins of primary pinnae prominently and regularly toothed; sori almost
reaching margins at sinuses......................................... .........................................  scleroprium
Margins of primary pinnae entire or shallowly toothed; sori not reaching margins........ ........ 12
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12 Scales on stipe and rachis very narrow, with long hair-like apices; pinna
apices acuminate to acute or rarely obtuse; perispores reticulate........... ...........  oblongifolium
Scales on stipe and rachis ovate or narrowly ovate, lacking long hair-like
apices; pinna apices acute to obtuse or rounded; perispores winged or
ridged but not reticulate..........................................................................................................13

13 Adaxial surfaces of pinnae bearing abundant scales; plants growing on
base-rich soils in inland areas................................................................................................14
Adaxial surfaces of pinnae lacking scales except sometimes on the
costae; plants of coastal habitats growing in immediate vicinity of salt spray........................15

14 Terminal pinna undivided or with a proximal pinnatifid lobe, incised no
more than primary pinnae; spores 37–42 μm long, 23–28 μm wide*............ ............  lepidotum
Terminal pinna pinnatifid, or more deeply incised than the distal margins
of the primary pinnae; spores 40–54 μm long, 27–35 μm wide*................... .............  lyallii

15 Scales on stipe and rachis narrowly ovate, with short filiform apices;
laminae 23–370 (470) mm long, 15–160 (210) mm wide; spores 45–52
μm long, 29–33 μm wide*; plants growing from Kermadec Islands to north
Taranaki.......................................................... ..........................................................  decurrens
Scales on stipe and rachis ovate, with very short filiform apices; laminae
27–540 mm long, 23–290 mm wide; spores 40–43 μm long, 24–27 μm
wide*; plants growing from Kapiti Island to the subantarctic islands............ ............  obtusatum

16 Laminae bearing bulbils on adaxial surface..................................... ..................................... 17
Laminae lacking bubils..................................................... ..................................................... 19

17 Primary pinnae dimorphic, the fertile narrower and more divided than the
sterile, occurring distally; spores aborted................................ ................................  ×lucrosum
Primary pinnae not dimorphic; spores normal........................................................................18

18 Laminae often bearing abundant bulbils; stipe scales ovate or broadly
ovate, lacking filiform apices; spores 34–37 μm long, 23–26 μm wide*......... .........  bulbiferum
Laminae usually bearing only scattered bulbils; stipe scales ovate or
narrowly ovate, with filiform apices; spores 41–48 μm long, 28–32 μm
wide*........................................................... ...........................................................  gracillimum

19 Rhizomes short-creeping................................................... ................................................... 20
Rhizomes erect........................................................... ........................................................... 21

20 Laminae glossy green on adaxial surface, 140–590 mm long; indusia
2–10 mm long; free margins of indusia entire.................................................... lamprophyllum
Laminae dull green on adaxial surface, 10–78 mm long; indusia 1.5–3.5
mm long; free margins of indusia sometimes irregularly incised.......................... cimmeriorum

21 Basal acroscopic secondary pinna on each primary pinna much longer
and more divided than the others............................................. ............................................. 22
Secondary pinnae on each primary pinna all about the same size, or
decreasing gradually in size and division towards the distal end..................... ............ 23

22 Fronds firm and upright; spores 40–49 μm long, 26–33 μm wide*; plants
of coastal rocks and cliffs, or low epiphytes on Metrosideros, in northern
North Island and Kermadec Islands.......................................... flaccidum  subsp. haurakiense
Fronds limp and pendulous; spores 35–46 μm long, 21–30 μm wide*;
epiphytic plants of forest throughout New Zealand....
......................................................................................................  flaccidum  subsp. flaccidum

23 Sori away from pinna margins................................................................................................24
Sori submarginal.......................................................... .......................................................... 27

24 Indusia 3–14 mm long; laminae never more than 2-pinnate...................... ...................  lyallii
Indusia 1–4 mm long; laminae often more than 2-pinnate.......................... ...................... 25
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25 Laminae with 3–18 pairs of pinnae; secondary pinnae with long slender
stalks.......................................................... ..........................................................  hookerianum
Laminae with 6–40 pairs of pinnae; secondary pinnae sessile or with
short, broad stalks..................................................................................................................26

26 Stipe scales ovate or broadly ovate, lacking filiform apices; spores 34–37
μm long, 23–26 μm wide*............................................ ............................................  bulbiferum
Stipe scales ovate or narrowly ovate with filiform apices; spores 41–48
μm long, 28–32 μm wide*........................................... ...........................................  gracillimum

27 Laminae 1-pinnate-pinnatifid..................................................................................................28
Laminae at least 2-pinnate.................................................. .................................................. 29

28 Secondary segments on each primary pinna all linear and about equal in
size............................................... ...............................................  flaccidum  subsp.  flaccidum
Secondary segments on each primary pinna decreasing in size and/or
division towards its distal end..................................... .....................................  appendiculatum

29 Ultimate lamina segments slightly expanded around the sori; plants
confined to Kermadec Islands...................................................................... shuttleworthianum
Ultimate lamina segments not expanded around the sori; plants not
occurring on the Kermadec Islands........................................................................................30

30 Ultimate lamina segments usually <1mm wide; indusia 1–4 mm long................. ................. 31
Ultimate lamina segments usually >1 mm wide; indusia 2–10 mm long................ ................32

31 Primary pinnae flattened in one plane; ultimate lamina segments 0.3–0.5
mm wide; spores 31–37 µm long, 23–27 µm wide*.............................................. hookerianum
Primary pinnae not flattened in one plane; ultimate lamina segments
0.5–1.0 mm wide; spores 44–49 µm long, 32–36 µm wide*.................... .................... richardii

32 Plants confined to coastal areas on Chatham Islands.................... ....................  chathamense
Plants of main islands of New Zealand............................................................ appendiculatum

* Spore measurements are the range of mean values for sampled individuals.

Distribution:  A genus of around 700 species, subcosmopolitan in tropical, temperate, and subpolar
regions of the world (Kramer & Viane 1990); 57 indigenous species in temperate South America
(Zuloaga et al. 2008), c. 32 in southern Africa (Crouch et al. 2011), 90 in China (Youxing & Viane
2013), 32 in Australia (Brownsey 1998) and c. 60 in the Pacific; 23 species in New Zealand; 10
endemic, 11 indigenous, two naturalised or casual, and one casual hybrid.

Biostatus: Indigenous (Non-endemic).

Table 2: Number of species and named hybrids in New Zealand within Asplenium L.
Category Number
Indigenous (Endemic) 10
Indigenous (Non-endemic) 11
Exotic: Fully Naturalised 2
Exotic: Casual 1
Total 24

Cytology: The base chromosome number in Asplenium is x = 36 (Kramer & Viane 1990; Smith et al.
2006).

Hybridisation: Hybridism is widespread in Asplenium, with 37 different combinations listed here,
based on specimens that can be identified with reasonable certainty (Table 3). In addition there is one
casual hybrid, A. ×lucrosum, (Perrie et al. 2005). Plants of hybrid origin can be identified by their
abnormally formed spores. Determining parentage is much more difficult and depends not only on
morphology but also on field observations of what species were growing in the immediate vicinity of
the putative hybrid. Even then it is virtually impossible to determine with certainty the parentage of any
particular specimen.

Brownsey (1977b) listed 19 different combinations. Additional combinations have been identified
subsequently as new taxa have been described (Brownsey 1983, 1985; Brownsey & de Lange 1997;
Perrie & Brownsey 2004; Perrie & Brownsey 2016) and as detailed lists of taxa have been compiled
for specific areas, especially offshore islands (de Lange et al. 2011; de Lange 2015a). A further eight
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combinations are listed here for the first time. Representative voucher specimens in AK, CHR and
WELT are documented for each combination.

The taxon that hybridises most frequently is A. flaccidum subsp. flaccidum, with 11 combinations,
followed by A. bulbiferum and A. gracillimum with eight combinations each. By contrast, there are five
indigenous species (A. gracillimum, A. pauperequitum, A. polyodon, A. subglandulosum and
A. trichomanes) that are not known to hybridise with any other species in New Zealand and that
appear to be phylogenetically distinct from those that do (see Taxonomy under Asplenium).

Named hybrids:
Asplenium appendiculatum subsp. appendiculatum × richardii
= Asplenium ×canterburiense J.B.Armstr., Trans. & Proc. New Zealand Inst. 14: 361 (1882)
≡ Asplenium bulbiferum var. canterburiense (J.B.Armstr.) C.Chr., Index Fil. 104 (1905)
Holotype: Mount Arrowsmith, 4000 ft, J.F. Armstrong, March 1869, CHR 633317!

Brownsey (1977a) examined the holotype of Asplenium canterburiense and concluded that it was
probably a hybrid between A. terrestre (= A. appendiculatum) and A. richardii, based on its
morphology and aborted spores.

Asplenium bulbiferum × obtusatum
= Asplenium bulbiferum var. integra Kirk, Trans. & Proc. New Zealand Inst. 17: 232 (1885)
Lectotype (selected by Brownsey & Perrie 2017c): Ulva [Island, Stewart Island], 14.12.1883, Herb. T.
Kirk, WELT P004984 (on two sheets)!

Kirk (1885) described Asplenium bulbiferum var. integra from Ulva Island, Stewart Island. Syntype
material from Kirk’s visit to Ulva in 1883 is in AK and WELT. All four sheets have fronds with aborted
spores – probably derived from A. bulbiferum and A. obtusatum, but possibly involving A. gracillimum
or A. scleroprium.

Cultivars: A number of cultivars of Asplenium are sold in the horticultural trade. Asplenium ×lucrosum
is widely cultivated and usually sold as “Asplenium bulbiferum”. Another common cultivar, “Maori
Princess”, may be a hybrid between A. bulbiferum and A. oblongifolium or A. obtusatum; it is possible
that both combinations are present within “Maori Princess” as it is variable.

Incertae sedis
Asplenium bulbiferum var. decomposita Kirk, Trans. & Proc. New Zealand Inst. 17: 232 (1885)
Type: Ulva Island, T. Kirk [not located in AK, CHR, K, MEL, WELT]

Asplenium bulbiferum var. pseudolucidum Kirk, Trans. & Proc. New Zealand Inst. 17: 232 (1885)
Type: Ulva Island, T. Kirk [not located in AK, CHR, K, MEL, WELT]

Asplenium obtusatum var. pseudofalcatum Kirk, Trans. & Proc. New Zealand Inst. 17: 231 (1885)
Type: Mason Bay, Stewart Island, T. Kirk [not located in AK, CHR, K, MEL, WELT]

Asplenium tremulum Hombr. in Hombron & Jacquinot, Voy. Pôle Sud, Bot., Atlas t. 3b, f. Δ (1843)
≡ Asplenium bulbiferum var. tremulum (Hombr.) Domin, Biblioth. Bot. 20(85): 104 (1913)
Type: said to be from “Isles Mascaraignes, Tavaï, N’elle Zél’de” [not located in P]
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Fig. 1: Summary of hybrid combinations in New Zealand

Asplenium aethiopicum (Burm.f.) Bech., Candollea 6: 23 (1935)
≡ Trichomanes aethiopicum Burm.f., Fl. Indica 28 [32] (1768)

Holotype: Cape Province, [South Africa], J. Burmann s.n., Herb. Burmann coll. 248, G (n.v.,
see Roux 2009)

Etymology: From the Latin aethiopicus (of Africa), a reference to its distribution.

Terrestrial or rupestral ferns. Rhizomes short-creeping, bearing scales. Rhizome scales acicular with
filiform apices, 3–6 mm long, 0.2–0.5 mm wide, dark brown, clathrate. Fronds 110–630 mm long.
Stipes 35–280 mm long, blackish-brown, bearing abundant narrowly ovate scales with filiform apices.
Rachises dark brown for most of their length, becoming green distally, densely scaly. Laminae 1–2-
pinnate-pinnatifid, ovate, narrowed to a pinnate apex, 75–350 mm long, 45–160 mm wide, dark green
adaxially, paler green abaxially, coriaceous, bearing dense scales, lacking hairs. Primary pinnae in
6–17 pairs below pinnate apex, ovate or narrowly ovate; the longest below the middle, 23–110 mm
long, 14–60 mm wide, apices acuminate, bases stalked; costae of primary pinnae winged at least in
distal half or sometimes throughout. Secondary pinnae gradually decreasing in length along each
primary pinna to the distal end; the longest proximal secondary pinnae elliptic or ovate, 10–43 mm
long, 4–12 mm wide, apices acute or acuminate, obtuse on smallest fronds, deeply incised into long
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narrow ultimate segments, margins entire, bases cuneate and sessile or shortly stalked; the distal
secondary pinnae narrowly elliptic, apices acuminate or attenuate and incised, bases adnate. Sori
away from margins; indusia 4–10 mm long, straight; free margins of indusia entire. Mean spore size
42.5 μm long, 27.4 μm wide; perispores pale, with broad ridges and smooth lacunae.

Fig. 2: Asplenium aethiopicum
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Northland, Auckland.

Altitudinal range: 10–60 m.

A widespread and polymorphic species of tropical and southern
Africa, southern India, Sri Lanka and Australia (Western
Australia, Queensland, New South Wales, Victoria), now
naturalised in Auckland, and occurring as self-sown plants
around cultivated plants in Kerikeri.

Biostatus: Exotic; fully naturalised.

Habitat: Established in cracks in mortar and masonry of walls, or
drainage gutters, sometimes in the vicinity of cultivated plants.

First record:  Heenan et al. 2004. Voucher: AK 284004, 2003.

Recognition:  Asplenium aethiopicum is recognised by its dark
brown stipe and rachis, darker green adaxial lamina surface, and
1–2-pinnate-pinnatifid laminae with long, narrow ultimate
segments.

Notes:  Braithwaite (1986) described an extensive polyploid
series with three sexual cytotypes (n = 72, 144, and 216) and two
apomictic cytotypes (2n = 288 and 360) in South African
populations of this species complex. The cytotypes are recognised as separate subspecies, and each
has spores of different sizes. In Australia there are two different entities of this complex occurring in
Western Australia and the eastern states, respectively (Brownsey 1998). Tindale & Roy (2002)
reported chromosome counts of n = c. 72 in New South Wales and n = c. 180 in Western Australia.
The New Zealand plants appear most similar to those in Western Australia, but further work is required
to determine the ploidy of New Zealand plants and their subspecific relationships.

Fig. 3: Asplenium aethiopicum. Mature plant
naturalised on a concrete block wall.

Fig. 4: Asplenium aethiopicum. Young plant
growing on a basalt rock wall.

Asplenium appendiculatum (Labill.) C.Presl, Tent. Pterid. 106 (1836)
≡ Caenopteris appendiculata Labill., Nov. Holl. Pl. 2, 94, t. 243 (1807)
≡ Darea appendiculata (Labill.) Willd., Sp. Pl. 5 (1) 296 (1810)
≡ Asplenium bulbiferum var. appendiculatum (Labill.) C.Chr., Index Filic. 101 (1905)

Holotype: Van Diemen [Tasmania], J.J.H. de Labillardière, Herb. Webb, FI 004064 (!online)
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= Asplenium laxum R.Br., Prodr. Fl. Nov. Holland. 151 (1810) nom. illeg.
≡ Asplenium bulbiferum var. laxum (R.Br.) Hook.f., Bot. Antarct. Voy. II (Fl. Nov.-Zel.) Part II 34 (1854)

nom. illeg.
= Asplenium terrestre Brownsey, New Zealand J. Bot. 15: 71 (1977)

Holotype: New Zealand, Napier–Taihape Road, Blowhard Bush, P.J. Brownsey NZ 96, 30
Dec. 1973, CHR 308925!; isotype WELT P009926!

Etymology: From the Latin appendiculatus (with appendages), a reference to the enlarged basal
acroscopic pinnules on the primary pinnae in the original collection.

Vernacular name: ground spleenwort

Terrestrial or rupestral ferns or very rarely a low epiphyte. Rhizomes short, erect or short-creeping,
bearing scales. Rhizome scales narrowly ovate with filiform apices, 5–30 mm long, 0.5–3 mm wide,
dark brown, clathrate. Fronds 40–670 mm long. Stipes 10–290 mm long, brown abaxially, green
adaxially, bearing narrowly ovate scales with filiform apices. Rachises green, scaly. Laminae 1–2-
pinnate-pinnatifid or rarely 3-pinnate, ovate to broadly ovate or narrowly to broadly elliptic, narrowed to
a pinnatifid apex, 20–480 mm long, 15–280 mm wide, mid- to dark green on both surfaces, coriaceous
or thick and fleshy, bearing scattered scales, lacking hairs. Primary pinnae in 2–25 pairs below
pinnatifid apex, often overlapping; proximal pinnae and those at mid-lamina narrowly ovate or ovate or
narrowly oblong; the longest at or below the middle, 5–215 mm long, 4–58 mm wide, apices obtuse or
acute or acuminate, bases stalked; costae of primary pinnae winged in distal half. Secondary pinnae
gradually decreasing in length along each primary pinna to the distal end, or all more or less equal in
length and decreasing only at the distal end; the longest proximal secondary pinnae narrowly ovate to
ovate or elliptic or obovate, 4–65 mm long (very rarely up to 100 mm long), 2–13 mm wide, apices
acute or obtuse, sometimes partly or deeply divided into tertiary segments, bases stalked or sessile;
the distal secondary pinnae narrowly oblong, straight or falcate, 2–12 mm long, 1–2.5 mm wide,
apices acute or acuminate, bases adnate. Sori submarginal; indusia 2–8 mm long, straight; free
margins of indusia entire. Mean spore size 43–51 μm long, 29–34 μm wide; perispores prominently
winged and ridged.

Distribution:  North Island: Auckland, Volcanic Plateau, Gisborne, Taranaki, Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Marlborough, Westland, Canterbury, Otago,
Southland.
Stewart Island, Antipodes Island.

Altitudinal range: 0–1525 m.

Asplenium appendiculatum occurs from Auckland southwards in coastal, lowland, and montane areas
of the North Island, mainly along the west and south coasts and in the Hawke’s Bay ranges, the
Ruahine Ranges, Mt Taranaki, and southern Wairarapa; it grows from sea level up to about 1450 m on
Mt Hikurangi. In the South Island it occurs mostly east of the main divide in coastal, lowland and
montane areas, growing from sea level up to 1525 m on Mt Fyffe in the Seaward Kaikōura Mountains.
It is absent from Fiordland, but extends to Stewart Island and the Antipodes Islands.

Also Australia (Victoria, Tasmania).

Biostatus: Indigenous (Non-endemic).

Habitat: A terrestrial fern that occurs either under podocarp, broadleaved, and beech forest, and in
mānuka, kānuka, low scrub and tussock grassland, or in exposed coastal habitats. In inland areas it
grows under forest or scrub on the forest floor, cliffs, banks, streamsides and boulders; in coastal
areas it grows on exposed cliffs and rocks or under coastal scrub. It is found on greywacke,
sandstone, schist, basalt, limestone, marble and ultramafic rock.

Recognition:  Asplenium appendiculatum almost always grows terrestrially and is characterised by
fronds that are usually 2-pinnate-pinnatifid, somewhat coriaceous, and have the secondary pinnae
decreasing gradually in size along the primary pinna to the distal end. The species is morphologically
similar to A. gracillimum but has more coriaceous fronds, never produces bulbils, has primary pinnae
with longer acuminate apices, and generally has longer indusia (2–8 mm long cf. 2–4 mm long).

Asplenium appendiculatum is sometimes confused with A. flaccidum subsp. flaccidum but can be
distinguished in New Zealand by its terrestrial habit and upright, more divided fronds, unlike
A. flaccidum subsp. flaccidum, which is usually epiphytic with pendulous, 1-pinnate-pinnatifid fronds.
The latter is also tetraploid, rather than octoploid, with smaller and less prominently ridged spores.
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Asplenium appendiculatum can be difficult to separate morphologically from A. flaccidum subsp.
haurakiense, although their distributions barely overlap. In A. appendiculatum the secondary pinnae
decrease gradually in size from the proximal to distal end of each primary pinna, whereas A. flaccidum
subsp. haurakiense usually has an enlarged basal acroscopic secondary segment, which is markedly
larger than the adjacent segment.

Asplenium appendiculatum has two distinct forms, which were recognised as separate subspecies by
Brownsey (1977a). Subsp. appendiculatum occurs in inland forest and on rocky ground in drier parts
of the southern North Island and eastern South Island; it has leathery fronds, and secondary pinnae
that decrease markedly in length along the primary pinnae to the distal end. Subsp. maritimum is a
coastal form that occurs from Auckland to Banks Peninsula but is most abundant on the shores of
Cook Strait; it has thick, fleshy fronds, secondary pinnae that decrease only slightly along the primary
pinnae, and often a broader lamina than in subsp. appendiculatum.

Cytology: n = 144 (Brownsey 1977a).

Hybridisation: There is evidence that A. appendiculatum hybridises with A. flaccidum subsp.
flaccidum, A. hookerianum, A. lyallii, A. richardii (Brownsey 1977b), A. gracillimum (Brownsey 1983),
A. lepidotum (Perrie & Brownsey 2016), and A. bulbiferum (newly recorded here).

Notes:  Asplenium appendiculatum was recognised as a distinct endemic species by Brownsey
(1977a), who first described it as A. terrestre, with two separate subspecies. However, it was
subsequently shown (Brownsey 1998) that an earlier name, Caenopteris appendiculata Labill., had
been used for the form in Australia. The species occurs in both Australia and New Zealand and should
be known as Asplenium appendiculatum (Labill.) C.Presl.

Asplenium laxum was published by Brown (1810), but he included Caenopteris appendiculata in its
synonymy, an earlier name published by Labillardière (1806–1807), whose specific epithet should
have been used instead. Asplenium laxum is therefore a superfluous name for A. appendiculatum,
although it has more often been associated with A. bulbiferum (e.g. Allan 1961). Brownsey (1998)
examined Brown’s material of A. laxum in BM, K, and MEL and concluded that it was a mixed
collection of A. appendiculatum, A. gracillimum, and hybrids between the two. The combination
A. bulbiferum var. laxum (R.Br.) Hook.f. based on Brown’s superfluous name is illegitimate.

Analysis of low-copy nuclear DNA sequences suggests that A. appendiculatum is an allopolyploid
species derived from A. flaccidum and A. hookerianum (Shepherd et al. 2008).

Following Brownsey (1977a) the two forms of Asplenium appendiculatum are treated here as
subspecies, but molecular and distribution evidence (Perrie unpub.) suggests this would be worth
further investigation.

Asplenium appendiculatum (Labill.) C.Presl, Tent. Pterid. 106 (1836)
subsp. appendiculatum

= Asplenium terrestre Brownsey, New Zealand J. Bot. 15: 71 (1977) subsp. terrestre

Etymology: From the Latin appendiculatus (with appendages), a reference to the enlarged acroscopic
pinnules at the base of the primary pinnae in the original collection.

Vernacular name: ground spleenwort

Rhizome scales 10–25 mm long, 0.5–2 mm wide. Fronds 80–640 mm long. Stipes 15–290 mm long.
Laminae 2-pinnate to 2-pinnate-pinnatifid or rarely 1-pinnate-pinnatifid in the smallest fronds and 3-
pinnate in the largest, ovate or elliptic or narrowly elliptic, narrowed to a pinnatifid apex, 40–480 mm
long, 15–200 mm wide, coriaceous. Primary pinnae in 4–22 pairs below pinnatifid apex; proximal
pinnae and those at mid-lamina narrowly ovate or ovate; the longest 12–215 mm long, 4–58 mm wide,
apices acute to acuminate. Secondary pinnae gradually decreasing in length along each primary pinna
to the distal end; the longest proximal secondary pinnae narrowly ovate or ovate or elliptic, 6–65 mm
long (very rarely up to 100 mm long), 2–11 mm wide; the distal secondary pinnae straight or falcate,
3–12 mm long, 1–1.5 mm wide, apices acute or acuminate. Indusia 2–8 mm long.
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Fig. 5: Asplenium appendiculatum
subsp appendiculatum distribution map
based on databased records at AK,
CHR, OTA & WELT.

Distribution:  North Island: Auckland, Volcanic Plateau,
Gisborne, Taranaki, Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Marlborough,
Westland, Canterbury, Otago, Southland.
Stewart Island, Antipodes Islands.

Altitudinal range: 5–1525 m.

There are isolated records of Asplenium appendiculatum subsp.
appendiculatum from Waingaro near Raglan Harbour and Mt
Hikurangi in the Raukūmara Range, but it occurs more
commonly from Lake Taupō southwards in lowland to subalpine
areas of the North Island, mainly in the Hawke’s Bay ranges, the
Ruahine Range, Mt Taranaki and southern Wairarapa; it grows
from near sea level up to about 1450 m on Mt Hikurangi, but is
uncommon below about 300 m, except in Wairarapa. In the
South Island it occurs mostly east of the main divide in lowland to
subalpine areas, growing from near sea level in the Marlborough
Sounds up to 1525 m on Mt Fyffe in the Seaward Kaikōura
Mountains. It is absent from Fiordland, but extends to Stewart
Island and the Antipodes Islands.

Also Australia (Victoria, Tasmania).

Biostatus: Indigenous (Non-endemic).

Habitat: A terrestrial fern that occurs under podocarp, broadleaved and beech forest, in mānuka,
kānuka, and low scrub, in tussock grassland, under introduced pine plantations and under other
exotics in urban environments. On Antipodes Island it grows under tussocks and occasionally as a low
epiphyte on Coprosma antipoda. It grows on the forest floor, on fallen trunks, cliffs, banks,
streamsides, boulders, in rock crevices, under rock overhangs, and occasionally as a low epiphyte. It
is found on greywacke, sandstone, schist, limestone, marble, and ultramafic rock types.

Recognition:  Asplenium appendiculatum subsp. appendiculatum occurs from about Raglan and Mt
Hikurangi southwards but is largely absent from the west coast of the South Island. It is distinguished
from the more widespread A. flaccidum subsp. flaccidum by its usually terrestrial habitat, its upright
and more divided fronds, its octoploid rather than tetraploid chromosome number, and its larger and
more prominently ridged spores.

It is morphologically similar to A. richardii, and the two taxa often grow in close proximity. However,
A. appendiculatum subsp. appendiculatum has more coriaceous fronds with pinnae that lie in one
plane rather than spreading in three dimensions, ultimate segments that are slightly wider (1–1.5 mm,
cf. 0.5–1 mm wide), and indusia that are generally longer (2–8 mm, cf. 1.5–4 mm long).

Cytology: n = 144 (Brownsey 1977a, as A. terrestre subsp. terrestre), n = c. 140 (Beuzenberg in
Godley 1989, as A. terrestre).

Hybridisation: There is evidence that A. appendiculatum subsp. appendiculatum hybridises with
A. flaccidum subsp. flaccidum, A. hookerianum, A. lyallii, A. richardii (Brownsey 1977b), A. gracillimum
(Brownsey 1983), A. lepidotum  (Perrie & Brownsey 2016) and A. bulbiferum (newly recorded here).

Notes: The names Asplenium canterburiense J.B.Armstr., Trans. & Proc. New Zealand Inst. 14: 361
(1882) and Asplenium bulbiferum var. canterburiense (J.B. Armstr.) C.Chr., Index Fil. 104 (1905) have
been used in relation to A. appendiculatum subsp. appendiculatum, but the only extant specimen in
the Armstrong herbarium (CHR 633317) has aborted spores and is a hybrid of parentage
A. appendiculatum subsp. appendiculatum × richardii (Brownsey 1977a).
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Fig. 6: Asplenium appendiculatum subsp.
appendiculatum. Mature plant growing
terrestrially.

Fig. 7: Asplenium appendiculatum subsp.
appendiculatum. Mature plant growing on a bank.

Fig. 8: Asplenium appendiculatum subsp.
appendiculatum. Mature 2-pinnate frond.

Fig. 9: Asplenium appendiculatum subsp.
appendiculatum. Mature 2-pinnate frond.

Fig. 10: Asplenium appendiculatum subsp.
appendiculatum. Mature 2-pinnate-pinnatifid
frond with secondary pinnae gradually
decreasing in length along primary pinnae.

Fig. 11: Asplenium appendiculatum subsp.
appendiculatum. Submarginal sori and indusia on
abaxial surface of lamina.

13



Asplenium appendiculatum subsp. maritimum (Brownsey)
Brownsey, New Zealand J. Bot. 37: 369 (1999)

≡ Asplenium terrestre subsp. maritimum Brownsey, New Zealand J. Bot. 15: 74 (1977)
Holotype: New Zealand, Wellington, Ohiro [Owhiro] Bay, P.J. Brownsey NZ 12, 15 Dec.
1973, CHR 308927!; isotype WELT P009909!

= Asplenium flaccidum var. littoralis Dobbie, New Zealand Ferns ed. 3, 302, f. 102a (1931) – as var.
litoralis and var. literoralis
Lectotype (selected by Brownsey & Perrie 2017): Fig. 102a in Dobbie, New Zealand Ferns
ed. 3, 303 (1931)

Etymology: From the Latin maritimus (growing by the sea), a reference to the habitat of this
subspecies.

Rhizome scales 5–30 mm long, 1–3 mm wide. Fronds 40–670 mm long. Stipes 10–280 mm long.
Laminae 1–2-pinnate-pinnatifid, ovate or elliptic or broadly ovate or broadly elliptic, abruptly narrowed
to a pinnatifid apex, 20–420 mm long, 15–280 mm wide, mid- to dark green on both surfaces, thick
and fleshy. Primary pinnae in 2–25 pairs below pinnatifid apex; proximal pinnae and those at mid-
lamina ovate or narrowly ovate or narrowly oblong; the longest 5–200 mm long, 5–55 mm wide, apices
obtuse or acute or acuminate. Secondary pinnae gradually decreasing in length along each primary
pinna to the distal end, or all more or less equal in length decreasing only at the distal end; the longest
proximal secondary pinnae ovate or elliptic or obovate, 4–45 mm long, 3–13 mm wide; the distal
secondary pinnae straight, 2–10 mm long, 1.5–2.5 mm wide, apices acute. Indusia 2–7 mm long.

Fig. 12: Asplenium appendiculatum
subsp maritimum distribution map
based on databased records at AK,
CHR, OTA & WELT.

Distribution:  North Island: Auckland, Volcanic Plateau, Taranaki,
Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Marlborough,
Canterbury.

Altitudinal range: 0–200 m.

Asplenium appendiculatum subsp. maritimum has a distribution
which is centred on Cook Strait, occurring commonly in the
Marlborough Sounds and along the Wellington south coast from
Kapiti to southern Wairarapa. In the North Island it is found in
scattered populations along the west coast as far north as
Karekare, with a single record from Whale Island in the Bay of
Plenty (WELT P012363). In the South Island there are records
from the north-west Nelson coast and Punakāiki on the west
coast, and scattered populations along the east coast to Banks
Peninsula. It grows from sea level up to 200 m in Wellington, but
elsewhere it is rare above 30 m.

Biostatus: Indigenous (Endemic).

Habitat: A terrestrial fern that occurs only on coastal cliffs within
the influence of salt spray, either on exposed rocks where plants
are rather stunted, or in coastal scrub, kānuka scrub, low coastal
forest or pine plantations, where they grow much bigger. It
favours weathered greywacke rock, but can also be found on sandstone or breccia around Auckland,
or on basalt near Christchurch.

Recognition:  Asplenium appendiculatum subsp. maritimum is distinguished from subsp.
appendiculatum by its coastal habitat, thicker and fleshier fronds, secondary pinnae that decrease only
slightly along the primary pinnae, and sometimes by its broader laminae.

It occupies a similar coastal habitat to A. flaccidum subsp. haurakiense, although the two do not
overlap in their distributions; subsp. haurakiense usually has an enlarged basal acroscopic secondary
segment, which is markedly larger than the adjacent segment, whereas in A. appendiculatum subsp.
maritimum the secondary pinnae decrease gradually in size from the proximal to distal end of each
primary pinna. The spores of the two taxa are also markedly different (see Brownsey 1977a; Large &
Braggins 1991).

Cytology: n = 144 (Brownsey 1977a, as A. terrestre subsp. maritimum).

Hybridisation: There is evidence that A. appendiculatum subsp. maritimum hybridises with
A. flaccidum subsp. flaccidum (Brownsey 1977b) and A. gracillimum (newly recorded here).
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Notes: This taxon was first described by Dobbie (1931) as A. flaccidum var. littoralis. However, that
name has no precedence when the taxon is recognised at the rank of subspecies as
A. appendiculatum subsp. maritimum. The names “litoralis” and “literoralis” in the protologue are
orthographic errors to be corrected to “littoralis”.

Fig. 13: Asplenium appendiculatum subsp.
maritimum. Mature plant growing at base of
coastal rock.

Fig. 14: Asplenium appendiculatum subsp.
maritimum. Young plant growing on exposed
coastal rock.

Fig. 15: Asplenium appendiculatum subsp.
maritimum. Mature plant growing in shaded
coastal habitat.

Fig. 16: Asplenium appendiculatum subsp.
maritimum. Thick, fleshy, 2-pinnate-pinnatifid frond.

Fig. 17: Asplenium appendiculatum subsp.
maritimum. Mature 2-pinnate-pinnatifid frond
with secondary pinnae gradually decreasing in
length along primary pinnae.

Fig. 18: Asplenium appendiculatum subsp.
maritimum. Submarginal sori and indusia on
abaxial surface of lamina.
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Asplenium bulbiferum G.Forst., Fl. Ins. Austr. 80 (1786)
≡ Caenopteris bulbifera (G.Forst.) Desv., Mém. Soc. Linn. Paris 6: 268 (1827)
≡ Asplenium marinum var. bulbiferum (G.Forst.) F.Muell., Veg. Chatham Isl. 66 (1864) – as bulbifera

Lectotype (selected by Brownsey 1977): New Zealand, Dusky Bay, Messrs Forster, BM
1048369!

Etymology: From the Latin bulbifer (carrying bulbs), a reference to the bulbils or vegetative plantlets
borne on the fronds of this species.

Vernacular names: hen and chickens fern; manamana; mauku; mouki; mouku

Terrestrial or rupestral ferns. Rhizomes short, stout, erect or occasionally short-creeping, bearing
scales. Rhizome scales ovate, 8–16 mm long, 4–8 mm wide, dark brown, clathrate. Fronds
290–1600 mm long. Stipes 100–430 mm or rarely up to 510 mm long, brown abaxially, green
adaxially, bearing ovate scales with short apical projections. Rachises green, winged in at least the
distal half, scaly. Laminae 2-pinnate to deeply 2-pinnate-pinnnatifid, ovate or elliptic, tapering gradually
to the apex, 190–1200 mm long, 70–520 mm wide, light to mid-green on both surfaces, herbaceous,
bearing scattered scales, lacking hairs, usually bearing bulbils on adaxial surface. Primary pinnae in
20–40 pairs below pinnatifid apex, usually overlapping or rarely not overlapping; proximal pinnae
ovate or narrowly ovate, those at mid-lamina narrowly ovate; the longest at or below the middle,
40–290 mm long, 15–100 mm wide, very rarely up to 130 mm wide, apices acute to acuminate, bases
stalked; costae of primary pinnae winged except at very base. Acroscopic secondary pinnae gradually
decreasing in length along each primary pinna to the distal end, the basal acroscopic secondary pinna
the largest; the longest proximal secondary pinnae narrowly elliptic or elliptic or narrowly ovate or
ovate, 10–65 mm long, 4–20 mm wide, apices acute or obtuse, partly or deeply divided into tertiary
segments, bases stalked or sessile; the distal secondary pinnae narrowly oblong, apices acute or
obtuse, bases adnate. Tertiary segments oblong or narrowly oblong, 5–13 mm long, 2–4 mm wide,
margins entire or divided. Sori away from margins; indusia 2–4 mm long, straight; free margins of
indusia entire. Mean spore size 34–37 μm long, 23–26 μm wide; perispores irregularly ridged.

Fig. 19: Asplenium bulbiferum
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Westland,
Canterbury, Otago, Southland, Fiordland.
Chatham Islands, Stewart Island.

Altitudinal range: 0–1100 m.

Asplenium bulbiferum occurs throughout the North Island from Te
Paki southwards in coastal and lowland to montane areas. It
ranges from near sea level up to 1100 m on Mt Honokawa and
Mt Taranaki, but is more common below c. 300 m. In the South
Island it is largely confined to the Marlborough Sounds, north-
west Nelson, and the west coast south to Fiordland, with outlying
populations around the Southland coast to Dunedin and Banks
Peninsula (although plants have not been collected from the
latter two localities for over 100 years). It ranges from near sea
level up to 660 m on Tākaka Hill. It also extends to Stewart
Island and the Chatham Islands, but records of the species from
the Auckland Islands (Allan 1961; Brownsey & Smith-Dodsworth
2000) are referable to A. gracillimum.

Biostatus: Indigenous (Endemic).

Habitat: A terrestrial fern that occurs under kauri, podocarp, broadleaved and beech forest, and under
tall mānuka and kānuka forest. It grows in wetter and more shaded habitats on the forest floor, in
gullies, amongst rocks or tree roots, on banks, streamsides, river terraces, lake margins and shaded
road cuttings on both acidic and base rich soils. It is capable of spreading vegetatively by means of its
bulbils.

Recognition:  Asplenium bulbiferum is usually readily recognised by the presence of bulbils on the
upper surface of the lamina. However, similar bulbils also occur in A. gracillimum, albeit less
frequently. Characters for distinguishing the two species are discussed in detail under A. gracillimum.

Bulbils sometimes also occur in hybrids that involve A. bulbiferum as one parent, but such plants can
always be recognised by their aborted spores.
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Cytology: n = 72 (Brownlie 1954; Brownsey 1977a).

Hybridisation: There is evidence that A. bulbiferum hybridises with A. flaccidum subsp. flaccidum,
A. hookerianum, A. lamprophyllum, A. oblongifolium, A. obtusatum (Brownsey 1977b), A. cimmeriorum
(Brownsey & de Lange 1997), A. appendiculatum subsp. appendiculatum and A. gracillimum (newly
recorded here).

Notes: Analysis of low-copy nuclear DNA sequences strongly suggests that A. bulbiferum is one
tetraploid parent of two allopolyploid species, A. cimmeriorum and A. gracillimum  (Shepherd et al.
2008; Perrie et al. 2010).

Fig. 20: Asplenium bulbiferum. Mature plants
growing on forest floor

Fig. 21: Asplenium bulbiferum. Mature frond with
bulbils at apices of primary pinnae.

Fig. 22: Asplenium bulbiferum. Mature frond
with bulbils at apices of primary pinnae.

Fig. 23: Asplenium bulbiferum. Bulbil growing from
adaxial surface of lamina.
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Fig. 24: Asplenium bulbiferum. Mature 2-
pinnate-pinnatifid frond abundantly covered in
bulbils.

Fig. 25: Asplenium bulbiferum. Close up of rachis
showing broadly ovate scales with short apices.

Fig. 26: Asplenium bulbiferum. Primary pinnae
with bulbils on the adaxial surface, and sori
away from the margins on the abaxial surface.

Fig. 27: Asplenium bulbiferum. Ovate scales, and
sori and indusia away from the margins, on abaxial
surface of pinnae.

Asplenium chathamense Brownsey, New Zealand J. Bot. 23: 135
(1985)

Holotype: South East Island, Chatham Islands, B.D. Bell, Feb. 1975, cultivated as P.J.
Brownsey NZ 1175, WELT P011880!; isotype CHR 407436!

Etymology:  chathamense (Latin) – from the Chatham Islands.

Terrestrial or rupestral ferns. Rhizomes short, erect, bearing scales. Rhizome scales acicular with
apical and lateral projections, 9–25 mm long, 0.5–3 mm wide, blackish-brown, clathrate. Fronds
100–980 mm long. Stipes 45–450 mm long, pale brown abaxially and green adaxially or occasionally
red-brown throughout, bearing acicular scales with filiform apices and lateral projections. Rachises
green or occasionally pale brown abaxially, scaly. Laminae 2–3-pinnate-pinnatifid, ovate or elliptic,
abruptly narrowed to a pinnatifid apex, 35–600 mm long, 20–240 mm wide, dark shiny green on
adaxial surface, lighter green on abaxial surface, coriaceous, bearing a few scattered scales, lacking
hairs. Primary pinnae in 5–19 pairs below pinnatifid apex, usually overlapping; proximal pinnae and
those at mid-lamina ovate or narrowly ovate; the longest below the middle, 20–175 mm long,
10–85 mm wide, apices acute or rarely obtuse, bases stalked; costae of primary pinnae winged in
distal half. Secondary pinnae gradually decreasing in length along each primary pinna to the distal
end; the longest proximal secondary pinnae narrowly ovate or ovate, 10–75 mm long, 4–20 mm wide,
apices acute or obtuse, usually partly or completely divided into tertiary segments, bases stalked; the
distal secondary pinnae linear or narrowly oblong, apices acute or obtuse, bases adnate. Tertiary
pinnae linear or narrowly oblong or rarely obovate, 4–30 mm long, 2–10 mm wide, occasionally larger
and partly divided into 2–4 ultimate segments, apices acute or obtuse, bases adnate or stalked in
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largest fronds. Sori submarginal; indusia 2–10 mm long, straight; free margins of indusia entire. Mean
spore size 41–50 μm long, 26–32 μm wide; perispores prominently winged, sometimes with a few
ridges.

Fig. 28: Asplenium chathamense
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  Chatham Islands.

Altitudinal range: 0–250 m.

Asplenium chathamense is endemic to the Chatham Islands,
where it grows most frequently along the coast, but extends up to
250 m on a few higher parts of Chatham Island. It has been
recorded from Big Mangere, Little Mangere, Chatham, Little
Sister, Pitt, Kokope and South East Islands, Star Keys and the
Pyramid.

Biostatus: Indigenous (Endemic).

Asplenium chathamense was given a conservation status of
Naturally Uncommon by de Lange et al. (2013).

Habitat: Grows most frequently on exposed coastal rocks and
cliffs, but also on the ground, on stream banks, peat banks, logs,
rock faces and in rock crevices under coastal forest, or rarely as
a low epiphyte. It is found on basalt, schist, and limestone.

Recognition:  Asplenium chathamense is confined to the
Chatham Islands and occurs most frequently on coastal rocks
and in coastal scrub. It is morphologically similar to both
A. flaccidum and A. appendiculatum. It has firmer, more divided
fronds that are held upright, and a terrestrial or rupestral habitat, whereas A. flaccidum subsp.
flaccidum has pendent, limp fronds and usually an epiphytic habitat. It is more similar to A. flaccidum
subsp. haurakiense, which occupies a similar habitat on coastal rocks in northern New Zealand. The
two can be distinguished by the secondary pinnae, which decrease in size along the length of the
primary pinnae in A. chathamense, whereas in A. flaccidum subsp. haurakiense the basal acroscopic
secondary pinna is markedly longer than all the others. Also, the stipe scales in A. flaccidum subsp.
haurakiense are shorter and have much thicker cell walls than those of A. chathamense. In general
frond appearance, A. chathamense is most similar to A. appendiculatum, especially to subsp.
maritimum, which occupies a similar coastal habitat. However, A. chathamense is tetraploid whereas
A. appendiculatum is octoploid, and the spores of the latter have sharper, more numerous ridges (see
Brownsey 1977a; Large & Braggins 1991). Asplenium appendiculatum has not been recorded from
the Chatham Islands (Brownsey 1977a; de Lange et al. 2011).

Cytology: n = 72 (Brownsey 1985).

Hybridisation: There is evidence that A. chathamense hybridises with A. lyallii, A. obtusatum
(Brownsey 1985; de Lange et al. 2011) and A. flaccidum subsp. flaccidum (newly recorded here). The
latter combination is based on specimens (AK 300982 and WELT P022277) originally cited by de
Lange et al. (2011) as A. flaccidum × lyallii.
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Fig. 29: Asplenium chathamense. Mature plant
growing on coastal rock.

Fig. 30: Asplenium chathamense. Mature plant
growing near the coast.

Fig. 31: Asplenium chathamense. Mature plant
growing on coastal rock.

Fig. 32: Asplenium chathamense. Mature plant
growing in shaded coastal habitat.

Asplenium cimmeriorum Brownsey & de Lange, New Zealand J.
Bot. 35: 283 (1997)

Holotype: South Island, Westland, near Punakāiki, P.J. Brownsey, 3 Mar. 1992, WELT
P017320!

Etymology: From the Latin Cimmeriorum (of the Cimmerii, a mythical people said by Homer to inhabit
a remote region of mist and darkness, which has given rise to the proverbial expression “Cimmerian
darkness”), a reference to the habitat of this species.

Terrestrial or rupestral ferns. Rhizomes short-creeping, up to 70 mm long (in herbarium specimens),
3–5 mm diameter, bearing scales. Rhizome scales narrowly ovate or ovate, 4–10 mm long, 0.5–2 mm
wide, blackish-brown, clathrate. Fronds 45–370 mm long. Stipes 20–150 mm long, yellow-brown or
green, bearing ovate scales with short filiform projections throughout. Rachises green, scaly. Laminae
1-pinnate-pinnatifid to deeply 2-pinnate-pinnatifid, narrowly triangular or narrowly ovate or ovate,
tapering gradually to the apex, 25–220 mm long, 10–78 mm wide, mid- to dark green on both
surfaces, herbaceous, bearing scattered scales, lacking hairs. Primary pinnae in 3–18 pairs below
pinnatifid apex, not or only slightly overlapping; proximal pinnae ovate, those at mid-lamina ovate or
narrowly ovate; the longest below the middle, 7–55 mm long, 3–17 mm wide, apices obtuse, bases
stalked. Secondary pinnae gradually decreasing in length along each primary pinna to the distal end,
the basal acroscopic one the largest; the longest proximal secondary pinnae elliptic or ovate,
5–13 mm long, 1–7 mm wide, apices obtuse, incised or partly divided into tertiary segments, bases
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short-stalked or sessile; the distal secondary pinnae oblong, apices obtuse, bases adnate. Sori away
from margin; indusia 1.5–3.5 mm long, straight; free margins of indusia entire or irregularly incised.
Mean spore size 44–52 μm long, 33–39 μm wide; perispores with anastomosing wings and low
tuberculae in the lacunae.

Fig. 33: Asplenium cimmeriorum
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Auckland, Taranaki.
South Island: Western Nelson.

Altitudinal range: 5–620 m.

In the North Island Asplenium cimmeriorum occurs only in the
Waitomo area of western Waikato, where it grows from 160 m to
460 m. In the South Island it occurs in north-west Nelson and
north Westland from Gouland Downs to Punakāiki, growing from
near sea level up to 620 m on the Heaphy Track. There are also
occasional records from the Inangahua and Buller Valleys.

Biostatus: Indigenous (Endemic).

Asplenium cimmeriorum was given a conservation status of
Naturally Uncommon by de Lange et al. (2013).

Habitat:  Asplenium cimmeriorum is largely confined to dark,
calcareous sites in high-rainfall, lowland to montane areas
(Brownsey & de Lange 1997). It grows most frequently at
limestone cave entrances, under overhangs, on cave walls and
ceilings or associated rockfalls, or sometimes in deeper caves
near the limit of daylight penetration. In the South Island, plants
also extend out into surrounding forest, growing on rotting logs,
amongst tree roots, or on limestone boulders and rock faces.

Recognition:  Asplenium cimmeriorum is morphologically similar to A. bulbiferum, A. gracillimum, and
A. hookerianum, but differs from all three in having a short-creeping rhizome. It has generally smaller
fronds than either A. bulbiferum or A. gracillimum, and lacks the bulbils of those species. It has a
slightly narrower frond than A. hookerianum, and is octoploid rather than tetraploid, with larger spores
(44–52 × 33–39 μm cf. 31–37 × 23–27 μm). Its habitat is also distinctive.

Cytology: n = c. 144 (Brownsey & de Lange 1997).

Hybridisation: There is evidence that A. cimmeriorum hybridises with A. bulbiferum (Brownsey & de
Lange 1997).

Notes: DNA analyses strongly suggest that A. cimmeriorum is an allopolyploid species derived from
A. bulbiferum and A. hookerianum, and that the populations from the North and South Island have
independent polyploid origins (Shepherd et al. 2008; Perrie et al. 2010).

Fig. 34: Asplenium cimmeriorum. Mature plant
growing on dark, shaded, rock wall.

Fig. 35: Asplenium cimmeriorum. Mature frond
growing under rock overhang
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Fig. 36: Asplenium cimmeriorum. Mature 2-
pinnate frond.

Fig. 37: Asplenium cimmeriorum. Sori and indusia
away from margins on abaxial surface of lamina.

Fig. 38: Asplenium cimmeriorum. Sori and
indusia away from margins on abaxial surface of
lamina.

Fig. 39: Asplenium cimmeriorum. Typical habitat at
entrance to limestone cave.

Asplenium decurrens Willd., Sp. Pl. 5 (1) 315 (1810)
Holotype: Nova Hollandia, Labillardière, Herb. Willdenow, B-W 19885-01 0 (!online)

= Asplenium sarmentosum Willd., Sp. Pl. 5 (1) 316 (1810)
Holotype: Tab. 242, fig. 2 in Labillardière, Novae Hollandiae Plantarum Specimen, Vol. 2
(1807)

= Asplenium obtusatum subsp. northlandicum Brownsey, New Zealand J. Bot. 15: 49 (1977)
≡ Asplenium northlandicum (Brownsey) Ogle, New Zealand J. Bot. 25: 592 (1988)

Holotype: Karekare, Auckland, P.J. Brownsey NZ 667, 19 Mar. 1974, CHR 308924!

Etymology: From the Latin decurrens (decurrent), a reference to the winged rachis in juvenile
specimens.

Terrestrial or rupestral ferns. Rhizomes short and erect or short-creeping, often forming a hard woody
mass above ground, bearing scales. Rhizome scales narrowly ovate, 10–25 mm long, 1–5 mm wide,
brown, clathrate. Fronds 35–640 or rarely up to 790 mm long in sheltered sites. Stipes 10–270 or
rarely up to 320 mm long, dark brown proximally, green distally, bearing narrowly ovate or narrowly
triangular scales with short filiform apices. Rachises green, scaly. Laminae 1-pinnate, ovate or elliptic,
narrowed to a short undivided or rarely lobed terminal segment with serrate margins similar to the
primary pinnae; laminae 23–370 or rarely up to 470 mm long, 15–160 or rarely up to 210 mm wide,
dull green on both surfaces, thick and fleshy, bearing scales on abaxial surface, lacking hairs. Primary
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pinnae in 3–28 pairs below an undivided apical segment, not or only slightly overlapping; proximal
pinnae ovate or elliptic, those at mid-lamina ovate or elliptic or oblong; the longest pinnae at or below
the middle, 7–90 or rarely up to 105 mm long, 5–25 mm wide; pinna apices obtuse or rounded or
rarely acute, margins serrate, bases stalked. Sori away from margins; indusia 2–11 mm long, straight;
free margins of indusia entire. Mean spore size 45–52 μm long, 29–33 μm wide; perispores slightly
winged but with few crests or ridges.

Fig. 40: Asplenium decurrens
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki.
Kermadec Islands, Three Kings Islands.

Altitudinal range: 0–200 m.

Asplenium decurrens occurs on the northern and southern
Kermadec Islands (Sykes 1977; de Lange 2015a, 2015b), the
Three Kings Islands, and in the northern part of the North Island.
On the west coast there are isolated records from Mitimiti and
Karekare, with more extensive populations from Kāwhia Harbour
to Tongapōrutu in north Taranaki. On the east coast, the species
extends from Te Paki along the east coast of Northland and the
islands of the Hauraki Gulf to Coromandel and the Bay of Plenty
to near East Cape. It is confined to coastal regions, ranging from
sea level to 160 m on sea cliffs at Mt Karioi and over 200 m on
Macauley Island in the Kermadec group.

Octoploid populations of A. decurrens are believed to occur in
Australia, based on spore size (Brownsey 1998). Morphologically
similar plants, which are probably also A. decurrens, are known
from some Pacific islands (New Caledonia, Tonga, French
Polynesia, Pitcairn and Easter Island), but their identity needs
confirmation.

Biostatus: Indigenous (Non-endemic).

Habitat:  Asplenium decurrens grows on exposed coastal rocks and cliffs, in crevices and amongst
boulders, and in low coastal scrub. It is found on a variety of rock substrates, including andesite,
basalt, breccia, greywacke, lava, limestone, calcareous mudstone, sandstone, scoria, pumice, and
guano.

Recognition:  Asplenium decurrens is morphologically very similar to A. obtusatum and
A. oblongifolium. It occupies a similar coastal habitat to A. obtusatum and is only distinguished by its
slightly shorter and narrower laminae (23–370 mm long, 15–160 mm wide, cf. 27–540 mm long,
23–290 mm wide), narrower stipe scales, larger spores, and octoploid chromosome number. However,
the two species are geographically separated, A. decurrens occurring north from the north Taranaki
coast, and A. obtusatum only south from Kapiti Island. Asplenium decurrens is distinguished from
A. oblongifolium by its thick, fleshy fronds, rather round-ended pinnae, and narrowly ovate rather than
hair-like stipe scales. Both species can occupy coastal habitats, but A. decurrens does not extend into
inland areas.

Plants of A. decurrens produce their largest fronds on the Kermadec and Three Kings Islands. They
gradually diminish in size southwards, with only rather stunted plants occurring around Auckland and
the western Waikato. This is in contrast to A. obtusatum, which produces its largest fronds in the
subantarctic and gradually decreases in size northwards.

Cytology: n = 144 (Brownsey 1977a – as A. obtusatum subsp. northlandicum).

Hybridisation: There is evidence that A. decurrens (as A. obtusatum subsp. northlandicum)
hybridises with A. oblongifolium, A. shuttleworthianum (Brownsey 1977b), and A. flaccidum subsp.
haurakiense (newly recorded here).

Notes: The new combination Asplenium northlandicum (Brownsey) Ogle was published in Vol. 25, No.
4, of the NZ Journal of Botany. Although dated 1987, it was not published until April 1988, as indicated
in Vol. 26, No. 1.

Asplenium decurrens was previously treated as A. obtusatum subsp. northlandicum, an octoploid
subspecies (Brownsey 1977a) suggested to be an autopolyploid derivative of the tetraploid
A. obtusatum (Brownsey 1977b). However, Shepherd et al. (2008) used nuclear DNA sequence data
from New Zealand material to show that this origin is unlikely. Rather, they suggested that
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A. decurrens (as A. northlandicum) is an allopolyploid, with either A. obtusatum or A. oblongifolium as
the chloroplast parent and an unknown tetraploid as the other parent.

That conclusion supported the recognition of the octoploid as a distinct species, rather than as a
subspecies of the tetraploid A. obtusatum. Ogle (1988) had previously raised the subspecies to
species level, as A. northlandicum, but at this rank there are actually two earlier available names when
Australian and New Zealand populations are treated as the same taxon – A. decurrens Willd. and A.
sarmentosum Willd. (Brownsey & Perrie 2016). The two species were described by Willdenow (1810)
from Tasmania and distinguished from A. obtusatum G.Forst. and A. obliquum G.Forst., which
Willdenow believed to be confined to New Zealand. Earlier, Labillardière (1807) had accepted
A. obtusatum and A. obliquum in Australia as well as New Zealand. Brownsey (1977a) reduced A.
obliquum to synonymy with A. obtusatum, accepting the latter name as the earliest available for the
tetraploid species. It is present in New Zealand but not in Australia. However, the octoploid cytotype is
now believed to occur in both New Zealand and Australia, and when treated at species level, either of
Willdenow’s names could be applied to it. Asplenium decurrens was preferred by Brownsey & Perrie
(2016) because Willdenow indicated that he had seen a specimen of it, and the holotype collected by
Labillardière is extant in the Willdenow herbarium (B-W 19885-01 0). In contrast, Willdenow gave no
indication of having seen a specimen of A. sarmentosum, none are now extant in the Willdenow
herbarium, and the holotype of A. sarmentosum must therefore be the illustration in Novae Hollandiae
Plantarum Specimen (Labillardière 1806–1807) cited by Willdenow (1810).

Fig. 41: Asplenium decurrens. Mature plants
with pinnate fronds growing amongst coastal
rocks.

Fig. 42: Asplenium decurrens. Mature plants
growing on exposed coastal cliff.

Fig. 43: Asplenium decurrens. Small plant with
fertile fronds growing on crumbling coastal cliff.

Fig. 44: Asplenium decurrens. Mature plant with
fertile fronds growing under overhang on coastal
cliff.
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Asplenium flabellifolium Cav., Descr. Pl. 1, 257 (1801)
as "A. flavelifolium"

≡ Chamaefilix flabellifolium (Cav.) Farw., Amer. Midl. Naturalist 12: 269 (1931)
Lectotype (selected by Brownsey & Perrie 2017): Nova Hollandia [Australia], Botany Bay,
L. Née, MA 475335 (!online)

= Asplenium flabellifolium var. ramosum Colenso, Trans. & Proc. New Zealand Inst. 20: 228 (1888)
Lectotype (selected by Brownsey 1979): Waipawa Bush, A. Hamilton, Dec. 1882, WELT
P005143!

Etymology: From the Latin flabellifolium (with fan-shaped leaves), a reference to the shape of the
pinnae. The meaning of the original epithet “flavelifolium” is obscure. It was corrected to “flabellifolium”
by Swartz (1806) and the change explained in more detail by Brownsey (1977).

Vernacular names: butterfly fern; necklace fern; walking fern

Terrestrial or rupestral ferns. Rhizomes short, erect, bearing scales. Rhizome scales acicular or
narrowly triangular with filiform apices, 2–6 mm long, 0.3–0.5 mm wide, dark brown, clathrate. Fronds
45–550 mm long. Stipes 5–230 mm long, usually red-brown proximally and abaxially, occasionally
becoming green distally, or rarely mostly green, bearing a few small scattered scales. Rachises green
or red-brown abaxially, bearing a few small scattered scales, extending up to 200 mm beyond the
distal pinnae and rooting at the tips. Laminae 1-pinnate, narrowly oblong or linear, tapering gradually
to the apex, 40–310 mm long (excluding distal extension of the rachis), 5–37 mm wide, light green on
both surfaces, herbaceous, flaccid, often prostrate, glabrous or with a few tiny scales. Primary pinnae
in 4–25 pairs, not or only slightly overlapping; proximal pinnae flabellate or ovate or broadly ovate or
deltate, rarely the basal one or two pairs greatly reduced in size, those at mid-lamina flabellate or
elliptic or broadly elliptic or obtriangular; the longest pinnae at or below the middle, 3–20 mm long,
3–20 mm wide; pinna apices obtuse or rounded, margins crenate or dentate, sometimes lobed or
divided almost to the base in large fronds, bases sessile or short-stalked. Sori away from margin;
indusia 1–7 mm long, straight; free margins of indusia entire or irregularly incised. Mean spore size
43–51 μm long, 36–41 μm wide; perispores with numerous crests and ridges.

Fig. 45: Asplenium flabellifolium
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Marlborough,
Westland, Canterbury, Otago, Southland, Fiordland.

Altitudinal range: 0–1100 m.

Asplenium flabellifolium is widely distributed in lowland and
montane areas of the North Island. There are scattered
populations from Te Paki south through Northland and Auckland
to the Bay of Plenty, and then more frequent populations from
Lake Taupō to Wellington on the eastern side of the island. It
grows from near sea level up to 1100 m in the Kaimanawa
Ranges. It is apparently absent from much of Taranaki and
Gisborne. In the South Island it occurs mostly east of the main
divide in lowland and montane areas, growing from near sea
level up to 975 m in the Mackenzie Country. It is absent from
most of the west coast, and does not reach Stewart Island or the
Chatham Islands.

Also Australia (Western Australia, South Australia, Queensland,
New South Wales, Victoria, Tasmania).

Biostatus: Indigenous (Non-endemic).

Habitat:  Asplenium flabellifolium is a terrestrial fern that spreads by means of its prostrate habit and
the rooting tips on its fronds. It occurs under light podocarp, broadleaved, beech, and pōhutukawa
forest, under open mānuka, kānuka and low scrub, below Pinus, Salix and Cupressus, under gorse,
and often amongst tussocks and introduced grasses. It grows on cliffs, banks, streamsides, rocks,
boulders, ledges, crevices, scoria, lava, coastal cliffs, old sand dunes, thermally heated ground, and
sometimes around lakes and swamps. Its favoured habitat is dry rock, and it is often associated with
Cheilanthes species and Asplenium subglandulosum.
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Recognition:  Asplenium flabellifolium is a very distinctive fern recognised by its prostrate habit,
pinnate fronds with flabellate pinnae, and rachises that often extend well beyond the distal pinnae and
root at their tips. The ability of the fronds to loop over and give rise to new plants vegetatively at their
tips is the basis of the vernacular name walking fern. The form of the flabellate pinnae has given rise
to the vernacular name butterfly fern. It is superficially similar to Asplenium trichomanes but the latter
species can be recognised by its dark brown polished stipes and rachises, which do not root at the tip.

Rarely, one or more of the pinnae on a frond may be greatly extended and divided, and themselves
produce rooting tips. Such an aberrant specimen was the basis of Colenso’s A. flabellifolium var.
ramosum (WELT P005143, P005144).

Cytology: 2n = c. 210–211, 277–280 (Brownsey 1977a). The species is now known to be apomictic in
both Australia and New Zealand (Lovis 1973; Brownsey 1977a; Tindale & Roy 2002), although an
apparently sexual tetraploid population has also been reported from New South Wales (Tindale & Roy
2002). Brownlie (1958) reported n = c. 270 in New Zealand material, but almost certainly erroneously
interpreted univalents as bivalents.

Hybridisation:  Asplenium flabellifolium is unusual among New Zealand species of the genus in that it
has not been recorded hybridising with any other species, despite growing in close proximity to many
different taxa (Perrie & Brownsey 2005a). Its isolated phylogenetic position in Clade IX of Ohlsen et al.
(2014b), in contrast to most New Zealand species, which occur in Clade V, may account for this.

Fig. 46: Asplenium flabellifolium. Mature plants
scrambling over the ground.

Fig. 47: Asplenium flabellifolium. Mature pinnate
frond with flabellate pinnae.

Fig. 48: Asplenium flabellifolium. Mature plant
with fronds lying prostrate on the ground.

Fig. 49: Asplenium flabellifolium. Bulbil rooting at
the end of extended rachis.
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Fig. 50: Asplenium flabellifolium. Abaxial
surface of flabellate pinnae showing sori
extending along veins away from the margins.

Fig. 51: Asplenium flabellifolium. Close up of
abaxial surface of flabellate pinnae showing sori
and indusia extending along the veins.

Asplenium flaccidum G.Forst., Fl. Ins. Austr. 80 (1786)
≡ Caenopteris flaccida (G.Forst.) Thunb., Nova Acta Acad. Sci. Imp. Petrop. Hist. Acad. 9: 158, t. D, f.

1–2 (1795)
≡ Darea flaccida (G.Forst.) Willd., Sp. Pl. 5 (1) 295 (1810)
≡ Asplenium marinum var. flaccidum (G.Forst.) F.Muell., Veg. Chatham Isl. 67 (1864)
≡ Asplenium bulbiferum var. flaccidum (G.Forst.) Domin, Biblioth. Bot. 20 (85): 104 (1913)

Lectotype (selected by Brownsey 1977): New Zealand, Dusky Bay, Messrs Forster, BM
1048372!

= Caenopteris odontites Thunb., Nova Acta Acad. Sci. Imp. Petrop. Hist. Acad. 9: 159, t. E, f. 1 (1795)
≡ Darea odontites (Thunb.) Willd., Sp. Pl. 5 (1) 296 (1810)
≡ Asplenium odontites (Thunb.) R.Br., Prodr. Fl. Nov. Holland. 151 (1810)

Holotype: no locality, Herb. Thunberg, UPS 24772 (photo at WELT: UPS neg. no. 241!)
= Caenopteris novae-zeelandiae Spreng., J. Bot. (Schrader) 1799(2): 269 (1800)

Holotype (fragment only): no locality, Herb. A.W. Roth, B 014374 (photo WELT B17381!)
= Asplenium heterophyllum A.Rich., Voy. Astrolabe, Essai, 74 (1832)

Holotype: Nlle Zélande [New Zealand], Astrolabe, P 00642971!

Etymology: From the Latin flaccidus (limp, flaccid), a reference to the drooping nature of the fronds.

Vernacular names: drooping spleenwort; hanging spleenwort; makawe; ngā makawe o raukatauri;
raukatauri

Epiphytic, terrestrial, or rupestral ferns. Rhizomes stout, erect, or short-creeping, bearing scales.
Rhizome scales either narrowly ovate with filiform apices and thinner cell walls or ovate to narrowly
ovate with thick cell walls, 2–30 mm long, 0.5–2 mm wide, dark brown, clathrate. Fronds 75–1560 mm
long. Stipes 20–440 mm long, brown abaxially and proximally, becoming green adaxially and distally,
bearing scattered narrowly ovate scales with filiform apices or ovate scales with thickened cell walls.
Rachises green, scaly. Laminae 1–2-pinnate-pinnatifid, ovate or elliptic or narrowly elliptic, abruptly
narrowed to a pinnatifid apex, 30–1280 mm long, 20–250 mm wide, dull green on both surfaces,
coriaceous, limp and pendulous or stiff and upright, bearing scattered scales, lacking hairs. Primary
pinnae in 2–26 pairs below pinnatifid apex, not or only slightly overlapping; the proximal pinnae and
those at mid-lamina linear to narrowly ovate or ovate; the longest at or below the middle, 16–280 mm
long, 3–30 mm wide (excluding basal acroscopic pinnule), apices forming undivided narrowly
acuminate segments 2–40 mm long, bases stalked; costae of primary pinnae winged throughout
except near junction with rachis. Secondary segments either decreasing slightly in length both distally
and proximally along each primary pinna, or the basal acroscopic secondary segment enlarged or
extended and further divided; the longest secondary segments linear or oblong or elliptic or ovate,
straight or rarely falcate, 2–20 mm long, 0.75–10 mm wide, apices acute or obtuse, bases adnate or
decurrent; the basal acroscopic secondary pinna sometimes enlarged or extended up to 100 mm long
and 15 mm wide, undivided or bifid or divided into linear or oblong tertiary segments. Sori
submarginal; indusia 2–13 mm long, straight; free margins of indusia entire. Mean spore size 30–49
μm long, 21–33 μm wide; perispores sometimes winged but usually lacking ridges.
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1 Laminae limp and pendulous; secondary segments on each primary
pinna usually undivided and ± equal in length; usually epiphytic plants of
forest or sometimes terrestrial................................... ...................................   subsp. flaccidum
Laminae firm and upright; basal acroscopic segment on each primary
pinna usually divided and enlarged; plants of coastal areas in northern
New Zealand.............................................. ..............................................   subsp. haurakiense

Distribution:  North Island: Northland, Auckland, Volcanic Plateau, Gisborne, Taranaki, Southern
North Island.
South Island: Western Nelson, Sounds-Nelson, Marlborough, Westland, Canterbury, Otago,
Southland, Fiordland.
Kermadec Islands, Three Kings Islands, Chatham Islands, Solander Island, Stewart Island, Auckland
Islands.

Altitudinal range: 0–1525 m.

Asplenium flaccidum occurs on the Kermadec Islands and the Three Kings Islands, and is widely
distributed throughout coastal, lowland and montane areas of the North Island. It grows from sea level
to 1100 m in the Kaimanawa Ranges. In the South Island it occurs mostly frequently in lowland to
subalpine areas west of the main divide, growing from near sea level to over 1500 m on Mt Arthur,
with only scattered populations on the east coast and in inland Canterbury. It extends to Stewart
Island, the Chatham Islands and Auckland Islands.

Also Australia (Queensland, New South Wales, Victoria, Tasmania).

Biostatus: Indigenous (Non-endemic).

Habitat:  Asplenium flaccidum usually grows as an epiphyte in kauri, podocarp, beech, and
broadleaved forest, and under mānuka, kānuka and low scrub, as well as on aerial roots, rotten trunks
and stumps. It sometimes grows on rocks, mossy banks, stream banks, thermally heated soil, on the
ground under Cupressus macrocarpa and Pinus, and on coastal rocks within the immediate vicinity of
salt spray, or in coastal scrub and coastal pōhutukawa or karaka forest.

Recognition:  Asplenium flaccidum is most easily confused with A. appendiculatum but can be
distinguished by its tetraploid chromosome number, less divided frond, and the less prominently ridged
spore pattern (see Brownsey 1977a; Large & Braggins 1991).

Asplenium flaccidum has two distinct forms, which were recognised as separate subspecies by
Brownsey (1977a). The differences between them are described below under A. flaccidum subsp.
flaccidum.

Cytology: n = 72 (Brownlie 1954; Brownsey 1977a).

Hybridisation: There is evidence that A. flaccidum hybridises with A. appendiculatum subsp.
appendiculatum, A. appendiculatum subsp. maritimum, A. bulbiferum, A. hookerianum,
A. oblongifolium, A. obtusatum, A. scleroprium (Brownsey 1977b), A. gracillimum, A. lyallii (de Lange
et al. 2011), A. lepidotum (Perrie & Brownsey 2016), A. chathamense, A. decurrens and
A. shuttleworthianum (newly recorded here).

Notes: Analysis of low-copy nuclear DNA sequences suggests that an Asplenium flaccidum-like
lineage is a tetraploid parent of the three allopolyploid species A. appendiculatum, A. scleroprium, and
A. shuttleworthianum (Shepherd et al. 2008). The genetic evidence suggests that A. flaccidum subsp.
haurakiense is the more likely parent for A. scleroprium, but this is contradicted by the present-day
distributions of the two taxa, which do not overlap.

Asplenium flaccidum G.Forst., Fl. Ins. Austr. 80 (1786) subsp.
flaccidum

Etymology: From the Latin flaccidus (limp, flaccid), a reference to the drooping nature of the fronds.

Vernacular names: drooping spleenwort; hanging spleenwort; makawe; ngā makawe o raukatauri;
raukatauri

Rhizome scales acicular or narrowly ovate with filiform apices, 5–30 mm long, 0.5–2 mm wide,
clathrate. Fronds 75–1560 mm long. Stipes 15–440 mm long, bearing scattered narrowly ovate scales
with filiform apices. Laminae usually 1-pinnate-pinnatifid, rarely 2-pinnate-pinnatifid, ovate or elliptic,
60–1280 mm long, 20–250 mm wide, limp and pendulous. Primary pinnae in 2–26 pairs below
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pinnatifid apex, not overlapping; the proximal pinnae and those at mid-lamina linear to narrowly ovate,
or rarely ovate in primary pinnae with an enlarged basal acroscopic secondary pinna; the longest
20–340 mm long, 3–24 mm wide (excluding basal acroscopic pinnule), apices drawn out into
undivided narrowly acuminate segments 6–50 mm long. Secondary segments usually decreasing
slightly in length both distally and proximally along each primary pinna, but rarely the basal acroscopic
one extended and further divided; the longest secondary segments 2–20 mm long, 0.75–2 mm wide;
rarely the basal acroscopic secondary pinna extended up to 100 mm long and 8 mm wide, undivided
or bifid or divided into linear or oblong tertiary segments. Indusia 2–13 mm long. Mean spore size
35–46 μm long, 21–30 μm wide; perispores with a prominent wing but lacking ridges.

Note: excludes collections from the Kermadec Islands. The values given above are from measurable
herbarium specimens. Larger fronds are known to occur in the wild. CHR 23766 comprises parts of a
frond that was said to measure 7 ft 4 in (c. 2235 mm) long.

Fig. 52: Asplenium flaccidum subsp
flaccidum distribution map based on
databased records at AK, CHR, OTA &
WELT.

Distribution:  North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Marlborough,
Westland, Canterbury, Otago, Southland, Fiordland.
Kermadec Islands, Chatham Islands, Solander Island, Stewart
Island, Auckland Islands.

Altitudinal range: 0–1525 m.

Asplenium flaccidum subsp. flaccidum occurs on the Kermadec
Islands (e.g. AK 352152) and is widely distributed throughout
lowland and montane forested areas of the North Island. It grows
from near sea level to 1100 m in the Kaimanawa Ranges. In the
South Island it occurs mostly frequently in lowland to subalpine
areas west of the main divide, growing from near sea level to
over 1500 m on Mt Arthur, with only scattered populations on the
east coast and in inland Canterbury. It extends to the Chatham
Islands, Solander Island, Stewart Island and Auckland Islands. It
was erroneously recorded from the Snares Islands by Brownsey
& Smith-Dodsworth (2000).

Also Australia (Queensland, New South Wales, Victoria,
Tasmania).

Biostatus: Indigenous (Non-endemic).

Habitat:  Asplenium flaccidum subsp. flaccidum usually grows as an epiphyte in kauri, podocarp,
beech and broadleaved forest, and in mānuka, kānuka and low scrub. It has been recorded growing
on Cyathea cunninghamii, C. dealbata, C. medullaris, C. smithii, Dicksonia squarrosa, Beilschmiedia
tawa, Carex secta, Carpodetus serratus, Cordyline australis, Coriaria arborea, Corynocarpus
laevigatus, Dacrydium cupressinum, Fuchsia excorticata, Griselinia littoralis, Hedycarya arborea,
Knightia excelsa, Kunzea ericoides, Leptospermum scoparium, Melicytus ramiflorus, Metrosideros
spp., Nestegis montana, Olearia colensoi, Pinus sp., Podocarpus totara, Prumnopitys ferruginea,
Rhopalostylis sapida, Salix sp., Streblus banksii, Vitex lucens, Weinmannia racemosa, species of
Nothofagaceae, and from clumps of Astelia, as well as on aerial roots, rotten trunks and stumps. It
sometimes also grows terrestrially on cliffs, rocks and scoria, in crevices, on mossy banks, stream
banks, limestone and marble, thermally heated soil, under Cupressus macrocarpa and Pinus, and
rarely on sand dunes under marram grass.

Recognition:  Asplenium flaccidum subsp. flaccidum is typically an epiphytic forest plant growing on
tree trunks or hanging from Astelia clumps. It has limp, pendulous, leathery fronds which are usually
1‑pinnate-pinnatifid, up to 1.5 m in length, and with the primary pinnae divided almost to the midrib into
narrow segments, which bear submarginal, elongated sori. The secondary segments on each primary
pinna are usually more or less equal in length, decreasing slightly in size both distally and proximally.
However, some populations, especially in the western part of the South Island, have laminae in which
the basal acroscopic segment is much longer than the adjacent ones. Sometimes plants of
A. flaccidum subsp. flaccidum grow on the ground, especially in rocky scrub and under introduced
pine plantations. Such plants have much shorter fronds, but they are still rather limp and pendulous.

Asplenium flaccidum subsp. flaccidum is sometimes confused with A. appendiculatum but can be
distinguished by its usually epiphytic and pendulous habit, whereas A. appendiculatum grows
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terrestrially, producing upright fronds that are also more divided than in A. flaccidum. The latter is also
tetraploid rather than octoploid, with smaller and less prominently ridged spores.

Subsp. flaccidum can usually be distinguished from subsp. haurakiense by its habitat and growth form.
Subsp. haurakiense almost always grows on the ground or on rocks, occasionally as a low epiphyte
on Metrosideros excelsa, in close proximity to the sea. It is confined to the east coast of Northland and
islands of the Hauraki Gulf, extending south to the Bay of Plenty. Fronds grow upright, are firmer than
in subsp. flaccidum, frequently (but not invariably) have an enlarged basal acroscopic segment on
each primary pinna (similar to that sometimes seen in subsp. flaccidum), and have larger spores
(40–49 × 26–33 μm, cf. 35–46 × 21–30 μm, excluding populations from the Kermadec Islands). They
also have a slightly different perispore pattern, with less pronounced wings (see Brownsey 1977a;
Large & Braggins 1991). The stipe scales are ovate, lack filiform apices, and have thicker cell walls in
contrast to the narrower, more drawn out stipe scales of subsp. flaccidum.

On the east coast of Northland and on the Hauraki Gulf islands there are relatively few places where
the two taxa grow abundantly in close proximity to each other. However, in areas where the two
subspecies do occur together (e.g. Poor Knights Islands, Little Barrier Island), it is sometimes difficult
to distinguish individual plants, and there is significant overlap in spore size. Nevertheless, most plants
can be assigned to one or other of the taxa; plants with spores less than 40 μm long are likely to be
subsp. flaccidum, and those with spores wider than 26 μm are usually subsp. haurakiense.

The situation on the Kermadec Islands, particularly on Raoul Island, is rather different. On this larger
island there is more extensive forest and a long rocky coastline providing abundant habitat for both
taxa. A few collections at either end of the morphological spectrum can be assigned to one or other
taxon, but the majority of plants appear to be intermediate in morphology, or have a form not seen
elsewhere in New Zealand, and are not strongly correlated with habitat. Thus epiphytic forms often
have extended basal acroscopic segments, and terrestrial forms sometimes almost completely lack
them. Spore size in Kermadec material also varies hugely, with an even greater range than recorded
for the two taxa elsewhere in New Zealand (30–49 × 21–30 μm long, cf. 35–49 × 21–33 μm), but size
is not correlated with habitat as it is the northern North Island. As noted by Sykes & West (1996), it
appears that on the Kermadec Islands the two forms are less clearly distinguished and most plants
can only be identified as Asplenium flaccidum sensu lato.

No plants with aborted spores have been detected amongst over 75 individual collections examined
from throughout its range, including many that are of intermediate morphology. This, together with the
wide range of morphology observed on the Kermadec Islands, uncorrelated with habitat, suggests that
the two forms are best treated as susbspecies rather than species. It would be possible to test this
hypothesis by an in-depth analysis of genetic variation in areas where the two forms regularly occur
together (e.g. Kermadec Islands, Poor Knights Islands, Little Barrier Island).

Cytology: n = 72 (Brownlie 1954; Brownsey 1977a).

Hybridisation: There is evidence that A. flaccidum subsp. flaccidum hybridises with
A. appendiculatum subsp. appendiculatum, A. appendiculatum subsp. maritimum, A. bulbiferum,
A. hookerianum, A. oblongifolium, A. obtusatum, A. scleroprium (Brownsey 1977b), A. gracillimum,
A. lyallii (de Lange et al. 2011), A. lepidotum (Perrie & Brownsey 2016) and A. chathamense (newly
recorded here). The latter combination is based on specimens (AK 300982 and WELT P022277)
originally cited by de Lange et al. (2011) as A. flaccidum × lyallii.
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Fig. 53: Asplenium flaccidum subsp. flaccidum.
Mature plants hanging from a fallen trunk.

Fig. 54: Asplenium flaccidum subsp. flaccidum.
Mature plants hanging from a rocky bank.

Fig. 55: Asplenium flaccidum subsp. flaccidum.
Mature plants with pinnate-pinnatifid fronds
hanging from a horizontal trunk.

Fig. 56: Asplenium flaccidum subsp. flaccidum.
Mature plants with pinnate-pinnatifid fronds
epiphytic on a tree fern trunk.

Fig. 57: Asplenium flaccidum subsp. flaccidum.
Mature plants with pinnate-pinnatifid fronds
epiphytic on the base of a trunk.

Fig. 58: Asplenium flaccidum subsp. flaccidum.
Mature plants hanging from a rocky bank.
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Fig. 59: Asplenium flaccidum subsp. flaccidum.
Uncoiling frond bearing scales with elongated
apices.

Fig. 60: Asplenium flaccidum subsp. flaccidum.
Submarginal sori and indusia on abaxial surface of
lamina.

Asplenium flaccidum subsp. haurakiense Brownsey, New Zealand
J. Bot. 15: 70 (1977)

≡ Asplenium haurakiense (Brownsey) Ogle, New Zealand J. Bot. 25: 591 (1988)
Holotype: Oneroa Beach, Waiheke Island, Auckland, P.J. Brownsey NZ 894, 1 Sept. 1974,
CHR 308926 (on two sheets)!; isotype WELT P009942!

Etymology:  haurakiense (Latin) – from the Hauraki Gulf, North Island, New Zealand.

Rhizome scales ovate or narrowly ovate, 2–5 mm long, 0.7–2 mm wide, clathrate with very thick cell
walls. Fronds 45–680 mm long. Stipes 25–280 mm long, bearing scattered ovate scales with
thickened cell walls. Laminae usually 2-pinnate-pinnatifid or rarely 1-pinnate-pinnatifid, elliptic or
narrowly elliptic or ovate, 22–400 mm long, 18–200 mm wide, stiff and upright. Primary pinnae in 1–19
pairs below pinnatifid apex, not or only slightly overlapping; the proximal pinnae and those at mid-
lamina narrowly ovate or ovate; the longest 10–180 mm long, 6–30 mm wide (excluding basal
acroscopic pinnule), apices forming undivided acuminate segments 2–20 mm long. Secondary
segments (excluding the basal acroscopic one) gradually decreasing in length along each primary
pinna to the distal end, the longest secondary segments 5–17 mm long, 1–10 mm wide; the basal
acroscopic secondary pinna usually enlarged or greatly extended, up to 55 mm long and 15 mm wide,
divided into linear or oblong or rarely bifid tertiary segments. Indusia 2–7 mm long. Mean spore size
40–49 μm long, 26–33 μm wide; perispores sometimes winged, usually lacking ridges.
Note: excludes collections from the Kermadec Islands.
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Fig. 61: Asplenium flaccidum subsp
haurakiense distribution map based on
databased records at AK, CHR, OTA &
WELT.

Distribution:  North Island: Northland, Auckland, Volcanic
Plateau, Gisborne.
Kermadec Islands, Three Kings Islands.

Altitudinal range: 0–250 m.

Asplenium flaccidum subsp. haurakiense occurs on the
Kermadec Islands, the Three Kings Islands, the east coast of
Northland and Auckland, the islands of the Hauraki Gulf and
Coromandel Peninsula, extending locally into the Bay of Plenty. It
grows from sea level up to 250 m on Hen Island.

Biostatus: Indigenous (Endemic).

Habitat:  Asplenium flaccidum subsp. haurakiense is a terrestrial
fern that grows most frequently on coastal rocks within the
immediate vicinity of salt spray, amongst flax, or in coastal scrub
and coastal pōhutukawa and karaka forest, or under mānuka and
kānuka. Occasionally it is found growing epiphytically on
Metrosideros excelsa or M. kermadecensis. It is sometimes
found growing in pied shag or petrel colonies, where it can be
much larger.

Recognition: Differences between subsp. haurakiense and
subsp. flaccidum are discussed under A. flaccidum subsp.
flaccidum.

Asplenium flaccidum subsp. haurakiense can be difficult to separate morphologically from
A. appendiculatum, although their distributions barely overlap. Asplenium flaccidum subsp.
haurakiense usually has an enlarged basal acroscopic secondary segment which is markedly larger
than the adjacent segment, whereas in A. appendiculatum the secondary pinnae decrease gradually
in size from the proximal to distal end of each primary pinna.

Cytology: n = 72 (Brownsey 1977a).

Hybridisation: There is evidence that A. flaccidum subsp. haurakiense hybridises with
A. oblongifolium (Brownsey 1977b), A. decurrens and A. shuttleworthianum (newly recorded here).

Notes: The name Asplenium haurakiense (Brownsey) Ogle was published in Vol. 25, No. 4 of the NZ
Journal of Botany. Although dated 1987, it was not published until April 1988, as indicated in Vol. 26,
No. 1.

Fig. 62: Asplenium flaccidum subsp.
haurakiense. Coriaceous mature frond showing
enlarged basal basiscopic secondary pinnae.

Fig. 63: Asplenium flaccidum subsp. haurakiense.
Herbarium specimen from Poor Knights Islands,
WELT P025523, showing adaxial and abaxial
surfaces of fertile fronds.
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Fig. 64: Asplenium flaccidum subsp.
haurakiense. Herbarium specimen from Three
Kings Islands, WELT P020836, showing fertile
fronds with enlarged acroscopic secondary
pinnae.

Fig. 65: Asplenium flaccidum subsp. haurakiense.
Close up of WELT P020836 showing adaxial
surface of fertile pinnae, with enlarged acroscopic
secondary pinnae.

Fig. 66: Asplenium flaccidum subsp.
haurakiense. Close up of WELT P025523
showing abaxial surface of fertile pinnae, with
submarginal sori and indusia.

Asplenium gracillimum Colenso, Trans. & Proc. New Zealand Inst.
22: 453 (1890)

≡ Asplenium bulbiferum subsp. gracillimum (Colenso) Brownsey, New Zealand J. Bot. 15: 60 (1977)
Lectotype (selected by Brownsey 1998): Dannevirke, H[awkes] B[ay], Herb. Colenso, WELT
P002858!

= Asplenium bulbiferum var. tripinnatum Hook.f., Bot. Antarct. Voy. II (Fl. Nov.-Zel.) Part II 34 (1854)
Holotype: New Zealand, Herb. Hooker., K 001092543!

Etymology: From the Latin gracillimus (very slender, most graceful), a reference to the appearance of
this fern.

Terrestrial or rupestral ferns. Rhizomes short and erect or short-creeping, bearing scales. Rhizome
scales ovate, 8–16 mm long, 1–4 mm wide, dark brown, clathrate. Fronds 105–1080 mm long. Stipes
30–540 mm long, brown abaxially and green adaxially or rarely brown throughout, bearing ovate or
narrowly ovate scales with filiform apices. Rachises green, very narrowly winged in distal half, scaly.
Laminae 2-pinnate in small specimens, usually 2-pinnate-pinnatifid to 3-pinnate-pinnatifid, ovate or
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elliptic, tapering gradually to the apex, 60–800 mm long, 24–350 mm wide, dark green on both
surfaces, herbaceous, bearing scales, lacking hairs, occasionally bearing bulbils on adaxial surface.
Primary pinnae in 6–26 pairs below pinnatifid apex, usually not overlapping or rarely overlapping;
proximal pinnae and those at mid-lamina ovate or narrowly ovate; the longest at or below the middle,
13–225 mm long, 7–80 mm wide, apices acute to acuminate or rarely obtuse, bases stalked; costae of
primary pinnae very narrowly winged, or lacking wings. Secondary pinnae gradually decreasing in
length along each primary pinna to distal end, the basal acroscopic secondary pinna the largest; the
longest proximal secondary pinnae narrowly ovate or ovate, 4–60 mm long, 2–25 mm wide, apices
acute or obtuse, usually partly or completely divided into tertiary segments or rarely undivided, bases
stalked; the distal secondary pinnae elliptic or oblong, apices acute or obtuse, bases adnate. Tertiary
segments narrowly oblong or oblong or elliptic, 5–15 mm long, 0.8–7 mm wide, margins entire or
divided. Sori away from margins or rarely submarginal; indusia 2–4 mm long, straight; free margins of
indusia entire. Mean spore size 41–48 μm long, 28–32 μm wide; perispores irregularly ridged.

Fig. 67: Asplenium gracillimum
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Marlborough,
Westland, Canterbury, Otago, Southland, Fiordland.
Chatham Islands, Stewart Island, Auckland Islands.

Altitudinal range: 0–1000 m.

Asplenium gracillimum occurs throughout coastal, lowland, and
montane areas of the North Island from Te Paki southwards. It
extends from near sea level to over 1000 m in the Ruahine
Ranges. In the South Island it grows widely in lowland and
montane areas except for the driest parts of inland Otago,
Canterbury and Marlborough. It ranges from near sea level to
900 m at Jordan Stream, Marlborough. It extends to the
Chatham Islands, Stewart Island, and Auckland Islands.

Also Australia (Queensland, New South Wales, Victoria,
Tasmania).

Biostatus: Indigenous (Non-endemic).

Habitat: A terrestrial fern that occurs under kauri, podocarp,
broadleaved, and beech forest, and under tall kānuka forest. It
grows on drier well-drained soils on the forest floor, often on steep slopes, on dry ridges, in gullies,
amongst rocks or tree roots, on banks, on logs, by streamsides, on river terraces, in shaded road
cuttings, and under rock overhangs. Sometimes it is found in reverting pasture or grazed bush, on
stabilised dunes under scrub, or under Pinus radiata. It occurs on a variety of rock types, including
greywacke, sandstone, schist, limestone, and marble.

Recognition:  Asplenium gracillimum is a very variable species; at one extreme there are fronds with
broad secondary pinnae that are divided into tertiary segments 2–7 mm wide, and at the other there
are fronds that have the secondary pinnae completely divided into narrow ultimate segments 1 mm or
less in width. The latter forms were referred to A. bulbiferum var. tripinnatum Hook.f. by many earlier
authors, but, as noted by Brownsey (1977a), the type of Hooker’s variety is something different. The
specimen is immature and its identity remains uncertain; it is included here in the synonymy for
A. gracillimum but could possibly be a hybrid with A. appendiculatum. The two forms of A. gracillimum
frequently grow together; the highly divided fronds are, on average, slightly smaller than the broader
forms, but their overall size range falls within that for the broad forms. Genetically, several subgroups
can be recognised within A. gracillimum (Perrie et al. 2010), but the highly divided forms occur in
several of these and collectively they do not comprise a separate lineage. Hence the two forms are not
recognised here taxonomically.

Asplenium gracillimum is often confused with both A. bulbiferum and A. hookerianum, species that are
now known to be its tetraploid parents (Shepherd et al. 2008). Asplenium bulbiferum is generally a
larger plant than A. gracillimum and tends to grow in wetter areas. However, the two species
frequently occur together and are known to hybridise (Brownsey 1977b). Asplenium bulbiferum usually
has more pronounced wings on the rachis and primary costae than A. gracillimum, and only a few of
the proximal secondary pinnae on each primary pinna have distinct stalks; in A. gracillimum the
secondary pinnae are usually stalked along at least half of the primary pinna. The scales of the two
species are markedly different: those in A. bulbiferum are ovate and lack filiform apices, whereas in
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A. gracillimum they are narrower and almost always drawn out into filiform apices. In New Zealand
Asplenium bulbiferum is usually bulbiferous with at least a few bulbils on the lamina, whereas
A. gracillimum often lacks bulbils or is only sparingly bulbiferous. Asplenium gracillimum also has
larger spores than A. bulbiferum (41–48 × 28–32 cf. 34–37 × 23–26 μm), and the two species can be
reliably distinguished on this basis.

Asplenium gracillimum generally has much larger fronds than A. hookerianum, but small plants of
A. gracillimum are sometimes difficult to discriminate. Usually the secondary pinnae of A. hookerianum
are more regularly stalked than in very small fronds of A. gracillimum. The basal pair of pinnae are
angled acroscopically, whereas those in A. gracillimum arise at right angles to the rachis, or are angled
basiscopically. Spore size will also distinguish the two species; A. gracillimum has larger spores than
A. hookerianum (41–48 × 28–32 cf. 31–37 × 23–27 μm).

Asplenium gracillimum can sometimes be confused with A. appendiculatum subsp. appendiculatum,
but the latter has more coriaceous fronds, always lacks bulbils, has primary pinnae with longer
acuminate apices, and has longer indusia (2–8 mm cf. 2–4 mm long). Highly divided forms of
A. gracillimum can appear very similar to A. richardii when growing at higher altitudes, but the scales
of the latter species are rather longer and narrower than in A. gracillimum.

Cytology: n = 144 (Brownsey 1977a).

Hybridisation: There is evidence that A. gracillimum hybridises with A. bulbiferum, A. hookerianum,
A. obtusatum (Brownsey 1977b), A. appendiculatum subsp. appendiculatum (Brownsey 1983),
A. flaccidum subsp. flaccidum, A. lyallii (de Lange et al. 2011), A. appendiculatum subsp. maritimum
and A. richardii (newly recorded here).

Notes: Typification of Asplenium gracillimum has proved to be difficult. Allan (1961, p. 72) stated that
“The type in W[ELT] (Dannevirke. W.C.) is one complete plant” and cited a series of measurements
taken from the fronds. However, there are numerous sheets of A. gracillimum in the Colenso
Herbarium at WELT; none of them can be unambiguously linked to Allan’s description, and hence his
statement does not constitute lectotypification. Brownsey (1977a) identified WELT P003348 as the
holotype. However, he later noted that more material had been found (Brownsey 1998), and a series
of eight sheets was examined. These proved to be a mixture of A. gracillimum and hybrids between it
and A. hookerianum. WELT P003348 was shown to be one of the hybrid plants, and a lectotype
(WELT P002858) was selected consistent with the retention of the name A. gracillimum for the species
rather than a hybrid.

DNA analyses strongly suggest that A. gracillimum is an allopolyploid species derived from
A. bulbiferum and A. hookerianum, with multiple independent polyploid origins (Shepherd et al. 2008;
Perrie et al. 2010).

Fig. 68: Asplenium gracillimum. Mature frond
with broad ultimate lamina segments.

Fig. 69: Asplenium gracillimum. Mature frond with
broad ultimate lamina segments.
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Fig. 70: Asplenium gracillimum. Mature frond
with narrow ultimate lamina segments.

Fig. 71: Asplenium gracillimum. Close up of rachis
showing narrowly ovate scales with extended
apices.

Fig. 72: Asplenium gracillimum. Adaxial surface
of lamina with narrow ultimate segments.

Fig. 73: Asplenium gracillimum. Abaxial surface of
lamina with narrow ultimate segments, showing
submarginal sori and indusia.

Fig. 74: Asplenium gracillimum. Abaxial surface
of lamina with broad ultimate segments,
showing submarginal sori and indusia.

Fig. 75: Asplenium gracillimum. Close up of
ultimate lamina segments, showing submarginal
sori and indusia.
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Asplenium hookerianum Colenso, Tasmanian J. Nat. Sci. 2: 169
(1845)

≡ Asplenium adiantoides var. hookerianum (Colenso) Hook.f., Bot. Antarct. Voy. II (Fl. Nov.-Zel.) Part II
35 (1854) – as hookeriana

≡ Asplenium bulbiferum var. hookerianum (Colenso) Rodway, Tasman. Fl. 286 (1903) – as hookeriana
Lectotype (selected by Allan 1961): Valley of Hinuera, near Waikato River, between
Matamata and Maungatautari, W. Colenso, Jan. 1842, WELT P003211!

= Asplenium adiantoides Raoul, Ann. Sci. Nat., Bot. sér. 3, 2: 115 (1844) nom. illeg., non Asplenium
adiantoides Lam. 1786

≡ Asplenium raoulii Mett., Abh. Senckenberg. Naturf. Ges. 3: 162 (1859) nom. illeg., nom. nov. pro
Asplenium adiantoides Raoul 1844
Holotype: Nouvelle Zélande [New Zealand], Ile de Banks [Banks Peninsula], Raoul, 1843,
P 00642970!

= Asplenium colensoi Colenso, Tasmanian J. Nat. Sci. 2: 170 (1845) – as colensii
≡ Asplenium adiantoides var. colensoi (Colenso) Hook.f. in Hooker, Icon. Pl. 10, 984 (1854)
≡ Asplenium raoulii var. colensoi (Colenso) Mett., Abh. Senckenberg. Naturf. Ges. 3: 162 (1859)
≡ Asplenium hookerianum var. colensoi (Colenso) T.Moore, Index Fil. 137 (1859)
≡ Asplenium richardii var. colensoi (Colenso) Hook., Sp. Fil. 3, 197 (1860)

Lectotype (selected by Allan 1961): shores of Waikare Lake [L. Waikaremoana], W. Colenso,
Dec. 1841, WELT P003210! Isolectotype: AK 135884 (Herb. Cheeseman)!

= Asplenium adiantoides var. minus Hook.f. in Hooker, Icon. Pl. 10, t. 983 (1854)
≡ Asplenium raoulii var. minus (Hook.f.) Mett., Abh. Senckenberg. Naturf. Ges. 3: 162 (1859)
≡ Asplenium hookerianum var. minus (Hook.f.) Domin, Biblioth. Bot. 20 (85): 101 (1913)

Lectotype (selected by Brownsey & Perrie 2017): New Zealand, W. Colenso No. 1941,
“Asplenium petiolatum”, Herb. Hooker., K 001092544!

= Asplenium rotundifolium Ettingsh., Denkschr. Kaiserl. Akad. Wiss., Wien. Math.-Naturwiss. Kl. 23: 73
(1864)
Holotype: Nova Zeelandia [New Zealand], Hügel, W 0068126 (!online)

= Asplenium ornatum Colenso, Trans. & Proc. New Zealand Inst. 22: 452 (1890)
≡ Asplenium hookerianum var. ornatum (Colenso) Domin, Biblioth. Bot. 20 (85): 101 (1913)

Lectotype (selected by Brownsey & Perrie 2017): Kuripapanga [Kuripapango], Hawkes Bay,
Pinckney, 1889, Herb. Cheeseman, AK 135844!

= Asplenium symmetricum Colenso, Trans. & Proc. New Zealand Inst. 31: 264 (1899)
Holotype: Rangiora, Canterbury, Herb. Colenso, WELT P003399!

= Asplenium ramosum Dobbie, New Zealand Ferns ed. 3, 288, f. 96c (1931) nom. illeg., non
Asplenium ramosum Spreng. 1802
Lectotype (selected by Brownsey & Perrie 2017): Fig. 96c in Dobbie, New Zealand Ferns,
ed. 3, 289 (1931)

Etymology: Named in honour of Joseph Dalton Hooker (1817–1911), botanist and later Director of
Kew Gardens, London, who visited New Zealand in 1841 during the Antarctic Voyage of James Clark
Ross in HMS Erebus and Terror.

Vernacular name: Hooker's spleenwort

Terrestrial or rupestral ferns. Rhizomes short and erect or rarely short-creeping, bearing scales.
Rhizome scales narrowly ovate or ovate, 2–13 mm long, 0.5–2 mm wide, brown, clathrate. Fronds
25–425 mm long. Stipes 10–200 mm long, pale brown abaxially and proximally, green adaxially and
distally, bearing abundant narrowly ovate or ovate scales with filiform apices. Rachises green,
abundantly scaly, not winged or with a very narrow wing. Laminae usually 2-pinnate to 4-pinnate-
pinnatifid, rarely 1-pinnate in smallest fronds, narrowly elliptic to broadly elliptic or ovate to broadly
ovate, tapering gradually to the apex, 15–300 mm long, 8–200 mm wide, dark green on both surfaces,
herbaceous, bearing scales, lacking hairs. Primary pinnae in 3–18 pairs below pinnatifid apex, not or
only slightly overlapping; proximal pinnae narrowly ovate or ovate, or rarely broadly ovate in 1-pinnate
fronds, those at mid-lamina ovate or narrowly ovate; the longest at or below the middle, 4–155 mm
long, 2.5–50 mm wide, apices rounded or obtuse or acute or acuminate, bases stalked; costae of
primary pinnae winged only in distal half. Secondary pinnae gradually decreasing in length along each
primary pinna to the distal end; the longest proximal secondary pinnae ovate or elliptic or broadly
ovate or suborbicular, 2.5–30 mm long, 2–10 mm wide, apices acute or obtuse or rounded, often partly
or completely divided into tertiary segments, bases stalked; the distal secondary pinnae elliptic or
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narrowly oblong or linear, apices acute or obtuse, bases adnate. Tertiary pinnae elliptic or narrowly
oblong or linear, 2–8 mm long, 0.3–3 mm wide, margins entire or divided, rarely divided into
quaternary pinnae. Quaternary pinnae linear, up to 4 mm long and 0.3–0.5 mm wide, apices acute,
margins entire, bases adnate. Sori submarginal on linear segments, away from margins on broader
segments; indusia 1–4 mm long, straight; free margins of indusia entire. Mean spore size 31–37 μm
long, 23–27 μm wide; perispores prominently winged and ridged.

Fig. 76: Asplenium hookerianum
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Marlborough,
Westland, Canterbury, Otago, Southland, Fiordland.
Chatham Islands, Stewart Island.

Altitudinal range: 5–1375 m.

Asplenium hookerianum is widely distributed throughout lowland
and montane forested areas of the North Island, from Kaitāia
south. However, it is uncommon in Northland, inland Taranaki
and the western Waikato. It grows from near sea level to over
1000 m on Mt Tongariro. In the South Island it is largely confined
to lowland, montane and subalpine areas east of the main divide,
growing from near sea level to 1375 m in north-west Nelson.
However, it is scarce above 1000 m in both islands. It extends to
Stewart Island and the Chatham Islands but is uncommon in
both places.

Also Australia (Victoria, Tasmania).

Biostatus: Indigenous (Non-endemic).

Habitat:  Asplenium hookerianum is a terrestrial fern that occurs
under open kauri, podocarp, broadleaved, and beech forest, in open kānuka, mānuka, and scrub,
under Pinus and Cupressus macrocarpa, and among grass or in open pasture. It grows on well-
drained soil, in shingle, on old sand-dunes, among rocks, in rock crevices and on rock faces, in
sinkholes and under overhangs, on river terraces, banks and tracksides, among roots and tree bases,
on upturned root plates and on dead trunks. It is found on a wide variety of rock types, including
greywacke, scoria, schist, serpentine, limestone and marble.

Recognition:  Asplenium hookerianum is an extremely variable species. Two or more seemingly
discrete morphologies can often be found growing together – one with rather broad, often rounded
segments, another with very fine, linear segments. Both forms also vary in their degree of dissection
from 2-pinnate in small plants to 4-pinnate in large plants.

Asplenium hookerianum is similar to small plants of A. gracillimum, but always lacks bulbils and
generally has smaller laminae (15–300 mm long, 8–200 mm wide, cf. 60–800 mm long, 24–350 mm
wide). Large fronds of A. hookerianum can be distinguished from small fronds of both A. bulbiferum
and A. gracillimum by their clearly stalked secondary pinnae. Asplenium hookerianum is more difficult
to distinguish from A. richardii, reflecting the fact that the latter is believed to be an autopolyploid
derivative of the former (see Notes below). Asplenium richardii is a more robust plant and has pinnae
that tend to overlap and spread in three dimensions, whereas A. hookerianum has two-dimensional
fronds with pinnae that are well separated, at least in small fronds. The two species have different
chromosome numbers and can be distinguished by spore size (44–49 × 32–36 μm in A. richardii cf.
31–37 × 23–27 μm in A. hookerianum). They are also partially ecologically separated, with A. richardii
occurring at generally higher altitudes than A. hookerianum.

Cytology: n = 72 (Brownlie 1958; Brownsey 1977a).

Hybridisation: There is evidence that A. hookerianum hybridises with A. appendiculatum subsp.
appendiculatum, A. bulbiferum, A. flaccidum subsp. flaccidum (Brownsey 1977b), A. oblongifolium
(Perrie & Brownsey 2004) and A. gracillimum (newly recorded here).

Notes: This taxon was first described by Raoul (1844) as Asplenium adiantoides. However, that name
was illegitimate because of two earlier homonyms. It was subsequently described by Colenso (1845),
who recognised broad-pinnuled and narrow-pinnuled forms as A. hookerianum and A. colensoi,
respectively. Mettenius (1859) proposed A. raoulii as a replacement name for Raoul’s A. adiantoides,
but in so doing he cited A. hookerianum and A. colensoi in the synonymy of A. raoulii var. minus and
A. raoulii var. colensoi, and thus also in the synonymy of A. raoulii itself. The name A. raoulii is
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therefore nomenclaturally superfluous because either A. hookerianum or A. colensoi should have
been used instead.

Because A. adiantoides Raoul and A. raoulii Mett. are illegitimate, the names A. adiantoides var.
colensoi (Colenso) Hook.f., A. adiantoides var. hookerianum (Colenso) Hook.f., A. adiantoides var.
minus Hook.f., A. raoulii var. colensoi (Colenso) Mett., and A. raoulii var. minus (Hook.f.) Mett. are all
incorrectly formed and cannot be used, even though the varietal epithets themselves are legitimate.

A minor mystery surrounds Colenso’s apparent defiance of protocol in naming A. colensoi after
himself. Earp (2018) has summarised this, but concludes that any explanation is necessarily
speculative.

Asplenium rotundifolium was described by Ettingshausen (1864) from material collected “in Nova
Zeelandia”, but without any other details, such as collector or date. As far as is known, Ettingshausen
never visited New Zealand, so the name is unlikely to have been based on his own collections. In the
protologue, “Tarachia rotundifolia Presl” is cited in synonymy, but that name has never been published.
A specimen in W is labelled “Tarachia rotundifolia Presl”, was collected by Hügel in New Zealand, and,
in the absence of any other original material is the presumed holotype of Asplenium rotundifolium. The
material is clearly A. hookerianum.

The broad-pinnuled and narrow-pinnuled forms of A. hookerianum have been accepted as varieties in
all New Zealand Floras since 1867 (Hooker 1864; Cheeseman 1906, 1925; Allan 1961), or as full
species by other authors (e.g. Crookes 1963). However, following Brownsey (1977a), recent
treatments have accepted only A. hookerianum as one polymorphic species (Brownsey et al. 1985;
Brownsey & Smith-Dodsworth 2000). Using AFLP DNA-fingerprinting and chloroplast DNA
sequencing Perrie & Brownsey (2005a) showed that genetic variation in A. hookerianum is not
concordant with pinnule morphology, and that plants from the same site, irrespective of their pinnule
morphology, are generally more closely related to each other than they are to plants with the same
pinnule morphology from other sites. They concluded that there was no justification for recognising the
narrow-pinnuled form as var. colensoi.

Shepherd et al. (2007, 2009) showed that A. hookerianum has extensive chloroplast DNA variation,
with at least 25 different haplotypes, suggesting that it is an old lineage which survived the last glacial
period in widespread and possibly large populations. This, together with its preference for dry habitats,
may account for the fact that A. hookerianum is implicated in more polyploid lineages than any other
New Zealand species (Shepherd et al. 2008); it may also account for at least some of the
morphological variation. Analysis of low-copy nuclear DNA sequences suggests that A. hookerianum
is one tetraploid parent of four allopolyploid species, A. cimmeriorum, A. gracillimum, A. lyallii, and
A. appendiculatum, and the sole parent of the autopolyploid species A. richardii.

In Australia A. hookerianum is known from two small populations in Victoria and two in Tasmania
(Brownsey 1998; Perrie et al. 2010). In contrast to New Zealand populations, only two haplotypes
have been recorded (Perrie et al. 2010). The pattern of haplotype variation in Australia is consistent
with two independent dispersals of A. hookerianum from New Zealand to Australia, a finding that is
unique in trans-Tasman dispersal of vascular plants.

Shepherd et al. (2009) demonstrated the presence of two haplotypes in populations of A. hookerianum
on the Chatham Islands. Each was more closely related to haplotypes found in mainland New Zealand
than they were to each other. Shepherd et al. (2009) concluded that populations of A. hookerianum on
the Chathams are derived from at least two long-distance dispersal events, indicating that the species
has dispersed over a significant distance both east and west.
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Fig. 77: Asplenium hookerianum. Mature frond
with broad ultimate lamina segments.

Fig. 78: Asplenium hookerianum. Mature frond
with narrow ultimate lamina segments.

Fig. 79: Asplenium hookerianum. Young plant
with broad ultimate lamina segments.

Fig. 80: Asplenium hookerianum. Close up of
lamina with broad ultimate segments.

Fig. 81: Asplenium hookerianum. Young plant
with narrow ultimate lamina segments.

Fig. 82: Asplenium hookerianum. Abaxial surface
of lamina with narrow ultimate segments, showing
submarginal sori and indusia.
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Fig. 83: Asplenium hookerianum. Abaxial
surface of lamina with stalked ultimate
segments, showing sori and indusia elongated
along veins away from margins.

Fig. 84: Asplenium hookerianum. Abaxial surface
of lamina with stalked ultimate segments, showing
sori and indusia elongated along veins away from
margins.

Asplenium lamprophyllum Carse, Trans. & Proc. New Zealand Inst.
56: 81 (1926)

Lectotype (selected by Allan 1961): Mt Wellington, Auckland, H. Carse, 30 May 1924,
CHR 290558 (on three sheets)!

Etymology: From the Greek lampro- (shining, glossy) and -phyllus (leaved), a reference to the nature
of the fronds.

Terrestrial or rupestral ferns, or rarely low epiphytes. Rhizomes creeping, up to 110 mm long (in
herbarium material), up to 5 mm diameter, bearing scales, stoloniferous. Rhizome scales ovate,
0.8–2.5 mm long, 0.5–1.2 mm wide, dark brown, clathrate. Fronds 210–820 mm long (rarely only
100 mm long). Stipes 60–280 mm long (rarely only 25 mm long), pale brown abaxially and proximally,
green adaxially and distally, bearing ovate scales with thick cell walls throughout. Rachises green,
scaly, winged in the distal half. Laminae 1–2-pinnate-pinnatifid or 2-pinnatifid, ovate or elliptic, tapering
gradually to the apex, 140–590 mm long (rarely only 70 mm long), 35–240 mm wide (rarely only
22 mm wide), glossy light green on adaxial surface, dull pale green on abaxial surface, herbaceous,
bearing scattered scales on both surfaces, lacking hairs. Primary pinnae in 8–25 pairs below pinnatifid
apex, not or only slightly overlapping; proximal primary pinnae ovate or narrowly ovate, those at mid-
lamina narrowly ovate; the longest at or below the middle, 20–150 mm long (rarely only 15 mm long),
8–40 mm wide (rarely only 6 mm wide), apices acuminate, bases more or less stalked; costae of
primary pinnae winged throughout except occasionally near junction with rachis. Proximal primary
pinnae divided into 1–6 pairs of secondary pinnae or lobes and a long pinnatifid apical segment,
winged for most or all of the length; the basal acroscopic secondary pinna or lobe elliptic or ovate,
7–27 mm long (rarely only 4 mm), 2–14 mm wide, apices obtuse, margins incised, bases adnate or
stalked in the most divided fronds. Sori nearer mid-vein than margin; indusia 2–10 mm long, curved
away from midrib; free margins of indusia entire. Mean spore size 38–42 μm long, 24–29 μm wide;
perispores pale and not prominently patterned.
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Fig. 85: Asplenium lamprophyllum
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Northland, Auckland, Volcanic
Plateau, Taranaki, Southern North Island.
South Island: Sounds-Nelson.

Altitudinal range: 10–600 m.

Asplenium lamprophyllum occurs in the North Island from Te Paki
through Northland and Auckland to the north Taranaki coast, the
western Bay of Plenty and Rotorua district, with outlying
populations recorded from Wanganui, Whangaehu in Hawke’s
Bay, and Wellington. It grows in coastal and lowland areas from
near sea level up to 600 m in the Kaimāī Ranges. In the South
Island, it is known from one collection on Arapawa Island (CHR
553588) and a poorly localised 19th century record from the
Westport area (WELT P028288), not mapped here.

Biostatus: Indigenous (Endemic).

Habitat:  Asplenium lamprophyllum is usually a terrestrial fern, or
rarely a low epiphyte, found in open podocarp and broadleaved
forest, where it may carpet extensive areas over rocks and
boulders, rotting logs, clay banks, and stream banks. It is found
on steep slopes and well-drained soils, occurring on a variety of
rock types, including lava, rhyolite, ignimbrite, and limestone.

Recognition:  Asplenium lamprophyllum is characterised by its creeping rhizomes, thick-walled
scales, glossy green adaxial lamina surfaces, and characteristic smell of oil of wintergreen when
crushed. It is similar to A. bulbiferum but distinguished by its creeping rhizome, thick-walled scales,
glossy and less divided laminae, longer sori (2–10 mm cf. 2–4 mm long), and absence of bulbils.

The specimens at the extreme lower end of the range of variation in the description are very small
fronds found at the southern margin of the species distribution (e.g. WELT P027345, CHR 553588).

Rare aberrant forms are found with much longer and more divided primary pinnae, and narrower
secondary pinnae.

Cytology: n = 72 (Brownlie 1961a; Brownsey 1977a).

Hybridisation:  Asplenium lamprophyllum occasionally hybridises with A. bulbiferum (Brownsey
1977b).

Fig. 86: Asplenium lamprophyllum. Mature
2‑pinnate lamina showing glossy adaxial
surface.

Fig. 87: Asplenium lamprophyllum. Mature
2‑pinnate fronds
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Fig. 88: Asplenium lamprophyllum. Plants
spreading from creeping rhizomes on the forest
floor.

Fig. 89: Asplenium lamprophyllum. Small plants
spreading on stony ground.

Fig. 90: Asplenium lamprophyllum. Uncoiling
frond covered in small, broadly ovate scales.

Fig. 91: Asplenium lamprophyllum. Abaxial surface
of lamina showing orange-brown sori and indusia
elongated along the veins away from the margins.

Asplenium lepidotum Perrie & Brownsey, New Zealand J. Bot. 54:
384 (2016)

Holotype: South Island, Mount Burnett, L.R. Perrie 3377, 31 Oct. 2004, WELT P027638
(mounted on sheets A and B)

Etymology: From the Latin lepidotus (covered with small scales), a reference to the abundance of
scales on the adaxial surfaces of the pinnae.

Rupestral or rarely epiphytic ferns. Rhizomes stout, usually erect, rarely short-creeping, bearing
scales. Rhizome scales ovate or narrowly ovate, 10–30 mm long, 2–5 mm wide, dark brown, clathrate.
Fronds 120–1100 mm long. Stipes 43–600 mm long, green or brown, densely to sparsely covered
throughout in narrowly ovate or ovate scales with acute or acuminate or filiform apices. Rachises often
green on both surfaces but occasionally at least partially brown abaxially and proximally, scaly.
Laminae 1-pinnate or rarely undivided, narrowly ovate or ovate, narrowed to a long undivided or rarely
lobed terminal segment with serrate margins similar to the primary pinnae; undivided laminae up to
125 mm long, pinnate laminae 65–650 mm long, 22–260 mm wide, green on both surfaces,
sometimes darker and glossy on adaxial surface, herbaceous, bearing abundant scales on adaxial
surface (at least of young fronds) and on abaxial surface, lacking hairs. Primary pinnae in 0–16 pairs
below the apical segment, usually not overlapping, often narrowly lanceolate but occasionally narrowly
elliptic or narrowly ovate or rarely ovate, the longest at or below the middle, 26–205 mm long,
9–39 mm wide; pinna apices often acute, occasionally acuminate, or rarely obtuse, margins
prominently to weakly serrate, bases stalked and cuneate or occasionally acute or obtuse. Sori away
from margins; indusia 5–20 mm long, usually straight, rarely curved; free margins of indusia entire.
Mean spore size 37–42 μm long, 23–28 μm wide; perispores winged, with lacunae spiculate or weakly
reticulate.
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Fig. 92: Asplenium lepidotum
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  South Island: Western Nelson, Sounds-Nelson,
Westland.

Altitudinal range: 0–1100 m.

Asplenium lepidotum is confined to the north-west of the South
Island. It extends from Mt Burnett and near Lake Otuhie in north-
west Nelson, along the west coast to near Greymouth, with a
southern outlying population at Kowhitirangi near Hokitika. It has
an inland eastern boundary formed by the Bryant Range, Marino
Mountains and Reefton. Its elevation ranges from sea level at the
Kōhaihai River estuary to 1090 m near Mt Owen. A population of
uncertain identity from near Mt Somers in inland Canterbury (A.P.
Druce, CHR 402032, 402033) requires further investigation.

Biostatus: Indigenous (Endemic).

Habitat:  Asplenium lepidotum is rupestral on rocks, bluffs, and
outcrops, often of limestone, but also other base-rich substrates,
including marble and mudstone. It has been recorded rarely as
an epiphyte on Dacrycarpus dacrydioides, albeit within areas of
limestone. It occurs in coastal areas but most low elevation
records of 10–20 m are at least 500 m from the coast. The
accompanying vegetation is usually small broadleaved trees and
shrubs, but occasionally beech or podocarp forest. It is often in open sites.

Recognition: The abundance of scales on the adaxial surface of the pinnae, especially on young
fronds, readily distinguishes Asplenium lepidotum from A. oblongifolium and A. obtusatum, as well as
from A. decurrens and A. scleroprium, and some plants of A. lyallii. Care should be taken when
looking for scales as they can be lost in older fronds. The distribution of A. lepidotum overlaps broadly
with both A. oblongifolium and A. obtusatum, but there is no overlap in the distribution of A. lepidotum
with either A. decurrens or A. scleroprium.

Large plants of A. lepidotum are most likely to be confused with A. oblongifolium because of their
shared inland habitats and pinnae with acute apices. Asplenium lepidotum can be distinguished by its
abundant scales on adaxial surfaces of the pinnae, its broader rachis scales, the weakly or non-
reticulate perine, and generally larger spore size (37–42 × 23–28 μm cf. 33–38 × 20–24 μm).

In addition to the abundance of scales on adaxial surfaces of the pinnae, A. lepidotum and
A. obtusatum are ecologically separated, with A. obtusatum restricted to the coast and A. lepidotum
extending far inland. Asplenium lepidotum rarely, if ever, occurs in open coastal habitats.

Asplenium lepidotum is easily distinguished from plants of A. lyallii that are 2-pinnate or lacking scales
on the adaxial surface of their pinnae. However, both characters are variable in A. lyallii. Small plants
of A. lepidotum can closely resemble 1-pinnate plants of A. lyallii with abundant scales on the adaxial
surface of their pinnae. They can still usually be separated by the smaller spore size (37–42 × 23–28
μm cf. 40–54 × 27–35 μm) and less divided terminal pinna of A. lepidotum. The morphological overlap
of A. lepidotum and A. lyallii is reinforced by their shared preference for base-rich substrates. They are
known to grow together at Tākaka Hill and near Īnangahua, and to occur in very close proximity on the
Heaphy Track, near Mt Owen, and in the Bryant Range.

A further distinguishing feature of A. lepidotum is that it sometimes produces undivided fronds that are
larger than those recorded for A. lyallii, A. oblongifolium, or A. obtusatum. Lamina lengths for
undivided fronds reach 125 mm in A. lepidotum, but only 12 mm in A. lyallii, 75 mm in
A. oblongifolium, and 12 mm in A. obtusatum. Conversely, the shortest lamina length in a pinnate
frond is 65 mm in A. lepidotum, but 8 mm in A. lyallii, 44 mm in A. oblongifolium, and 21 mm in
A. obtusatum.

Cytology: Unknown, but presumed to be tetraploid (n = 72) based on spore size.

Hybridisation: There is evidence that A. lepidotum hybridises with A. flaccidum subsp. flaccidum, and
possibly also with A. appendiculatum subsp. appendiculatum (Perrie & Brownsey 2016).
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Fig. 93: Asplenium lepidotum. Mature plant
growing on a rock outcrop.

Fig. 94: Asplenium lepidotum. Plants growing on
vertical rock wall.

Fig. 95: Asplenium lepidotum. Mature plants
growing on steep bank.

Fig. 96: Asplenium lepidotum. Fertile pinnate
lamina with serrate margin

Fig. 97: Asplenium lepidotum. Fertile pinnate
lamina with serrate margins.

Fig. 98: Asplenium lepidotum. Adaxial surface of
lamina, showing abundant scales on the pinnae
and rachis.
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Fig. 99: Asplenium lepidotum. Ovate to narrowly
ovate scales with elongated apices on the
rachis.

Fig. 100: Asplenium lepidotum. Abaxial surface of
lamina, showing sori and indusia elongated along
the veins away from the margins.

Asplenium lyallii (Hook.f.) T.Moore, Index Fil. 143 (1859)
≡ Asplenium lucidum var. lyallii Hook.f., Bot. Antarct. Voy. II (Fl. Nov.-Zel.) Part II 33, t. 77 (1854)
≡ Asplenium obtusatum var. lyallii (Hook.f.) G.M.Thomson, Ferns New Zealand 74 (1882)

Lectotype (selected by Brownsey & Perrie 2017): Otago, Middle Island [South Island], Dr
Lyall, Acheron, March 1850, Herb. Hooker., K 001092556!

= Asplenium triste Raoul, Ann. Sci. Nat., Bot. sér. 3, 2: 115 (1844) nom. illeg., non Asplenium triste
Kaulf. 1824

≡ Asplenium bulbiferum var. triste (Raoul) Hook.f., Bot. Antarct. Voy. II (Fl. Nov.-Zel.) Part II 34 (1854)
nom. illeg.
Holotype: Nouvelle-Zélande [New Zealand], Presqu’île de Banks [Banks Peninsula], Raoul,
1843, P 04022106! (see Brownsey 1979)

= Asplenium anomodum Colenso, Trans. & Proc. New Zealand Inst. 15: 309 (1883)
≡ Asplenium lucidum var. anomodum (Colenso) Cheeseman, Man. New Zealand Fl. 991 (1906)
≡ Asplenium obtusatum var. anomodum (Colenso) Domin, Biblioth. Bot. 20 (85): 101 (1913)

Lectotype (selected by Brownsey 1979): Norsewood, Hawkes Bay, Herb. Colenso, WELT
P002813 (except piece at top right)!

Etymology: Named in honour of David Lyall (1817–1895), surgeon and naturalist on the Antarctic
Voyage of James Clark Ross in HMS Erebus and Terror (1839–1843), and who also visited New
Zealand during the voyage of the Acheron, 1847–1851.

Vernacular name: Lyall's spleenwort

Terrestrial or rupestral ferns. Rhizomes erect or short-creeping, bearing scales. Rhizome scales
narrowly ovate, 8–25 mm long, 1–4.5 mm wide, brown, clathrate. Fronds 12–900 or rarely up to
1160 mm long. Stipes 4–400 mm long, pale brown abaxially and proximally, green adaxially and
distally, bearing abundant narrowly ovate scales with filiform apices. Rachises green or sometimes
brown abaxially, bearing abundant scales. Laminae 1–2-pinnate, narrowly ovate or ovate or elliptic,
narrowed to a short pinnatifid or rarely undivided terminal segment with serrate margins similar to or
more deeply incised than the primary pinnae; laminae 8–550 or rarely to 770 mm long, 5–230 mm
wide, dark shiny green on adaxial surface and paler on abaxial surface or dull grey-green on both
surfaces, herbaceous or coriaceous, bearing scales abaxially and sometimes adaxially, lacking hairs.
Primary pinnae in 1–18 pairs below an undivided or pinnatifid apical segment, not overlapping;
proximal pinnae ovate or narrowly ovate, those at mid-lamina narrowly ovate or narrowly oblong; the
longest pinnae at or below the middle, 2–155 mm long, 1.5–60 mm wide; pinna apices obtuse or acute
or acuminate, margins serrate, bases stalked; proximal pinnae bearing 1–6 pairs of secondary pinnae
in the proximal half, or partially lobed or divided acroscopically, or occasionally not divided or lobed (on
smallest fronds). Secondary pinnae ovate to elliptic, the longest 7–45 mm long, 4–16 or rarely up to
25 mm wide; apices obtuse, margins entire or serrate, bases stalked. Sori away from margins; indusia
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3–14 mm long or rarely only 1 mm long in very small plants, straight; free margins of indusia entire.
Mean spore size 40–54 μm long, 27–35 μm wide; perispores prominently winged and ridged.

Fig. 101: Asplenium lyallii distribution
map based on databased records at
AK, CHR, OTA & WELT.

Distribution:  North Island: Auckland, Volcanic Plateau,
Gisborne, Taranaki, Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Marlborough,
Westland, Canterbury, Otago, Southland, Fiordland.
Chatham Islands, Stewart Island.

Altitudinal range: 0–1400 m.

Asplenium lyallii occurs in the North Island on the west coast
from Mt Karioi to south Taranaki, and on the eastern side of the
island from the Gisborne and Hawke’s Bay ranges through the
Ruahine Ranges and along the east coast to Wellington. It grows
in coastal, lowland, montane, and subalpine areas from near sea
level up to 1300 m on Mt Maungapōhatu, Gisborne. In the South
Island it is largely confined to eastern districts, extending from
north-west Nelson through Marlborough, Canterbury, coastal
Otago and Southland into Fiordland and south Westland. It
occurs in coastal, lowland, montane, and subalpine areas,
ranging from sea level up to 1400 m in north-west Nelson, and
also extends to Stewart Island and the Chatham Islands.

There are doubtful records from Northland, which need
confirmation. One, which is definitely a specimen of A. lyallii, was
said to be collected from Butler Bay, Mangōnui (WELT P009970) but grown on in cultivation and
therefore possibly confused with another collection. The second came from Puketi Forest (AK 307201)
but is sterile and could possibly be a hybrid.

Biostatus: Indigenous (Endemic).

Habitat:  Asplenium lyallii is a terrestrial fern found frequently on limestone, marble, or calcareous
mudstone or sandstone, but also on greywacke, and on andesite and basalt in the western Waikato. It
grows under open broadleaved, beech and kānuka forest, amongst the roots of Corynocarpus
laevigatus, with Phormium on coastal cliffs, in coastal scrub, among coastal rocks, and on sand. At
higher altitudes it occurs on mossy boulders under forest, on river banks, or in the open on rocky
ground, on banks, on cliffs, in rock crevices, under overhangs and around caves.

Recognition:  Asplenium lyallii is an extremely variable species showing a wide range of frond size,
colour and dissection. Plants growing in sheltered lowland habitats tend to produce large 2-pinnate
fronds with dark glossy-green adaxial surfaces, whereas plants in exposed situations at high altitudes
have much smaller 1-pinnate fronds that are dull grey-green on both surfaces. Usually the proximal
pinnae are at least lobed or divided acroscopically, but in very small plants the pinnae can be
undivided and lacking lobes. Small 1-pinnate fronds can be confused with A. lepidotum or small fronds
of A. oblongifolium and A. obtusatum, but A. lyallii has larger spores than the other species. The stipe
scales of A. oblongifolium are also narrower, with longer filiform apices, and scales are absent from
the adaxial pinna surfaces. Plants of A. obtusatum have generally thicker fronds and are strictly
coastal in habitat.

Cytology: n = 144 (Brownlie 1958; Brownsey 1977a).

Hybridisation: There is evidence that A. lyallii hybridises with A. appendiculatum subsp.
appendiculatum, A. obtusatum (Brownsey 1977b), A. chathamense (Brownsey 1985), A. flaccidum
subsp. flaccidum and A. gracillimum  (de Lange et al. 2011).

Notes:  Allan (1961) treated this species as A. anomodum Colenso but observed in the
supplementary notes that the name A. lyallii (Hook.f.) T.Moore, based on A. lucidum var. lyallii Hook.f.,
would take precedence if accepted at the species level. However, Asplenium lucidum G. Forst. is a
later homonym of A. lucidum Burm.f. and therefore illegitimate. The names A. lucidum var. lyallii Hook.
and A. lucidum var. anomodum are incorrectly formed and cannot be used. Nevertheless, the varietal
epithets are legitimate and var. lyallii Hook.f. can be used as the basionym for A. lyallii.

Brownsey (1978) showed that Asplenium triste, which had previously been thought to be a synonym of
A. bulbiferum, was actually a synonym of A. lyallii. It is the earliest published name for the latter
species (Raoul 1844), but is illegitimate because of an earlier homonym. The combination
A. bulbiferum var. triste (Raoul) Hook.f. is therefore also illegitimate.
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Analysis of low-copy nuclear DNA sequences suggests that A. lyallii is an allopolyploid species
derived from A. hookerianum and either A. oblongifolium or A. obtusatum (Shepherd et al. 2008),
although the subsequently described A. lepidotum should also be considered (Perrie & Brownsey
2016).

Fig. 102: Asplenium lyallii. Mature plants
growing in crevice of limestone rock.

Fig. 103: Asplenium lyallii. Mature plant with
virtually undivided primary pinnae.

Fig. 104: Asplenium lyallii. Mature frond with the
proximal primary pinnae each bearing a single
secondary pinna.

Fig. 105: Asplenium lyallii. Mature frond with
proximal primary pinnae each bearing one or two
secondary pinnae.

Fig. 106: Asplenium lyallii. Mature lamina with
proximal primary pinnae bearing up to 5 pairs of
secondary pinnae.

Fig. 107: Asplenium lyallii. Mature plants with
2‑pinnate fronds.
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Fig. 108: Asplenium lyallii. Ovate scales with
elongated apices on the rachis.

Fig. 109: Asplenium lyallii. Abaxial surface of
primary pinna, showing sori and indusia elongated
along the veins away from the margins.

Asplenium oblongifolium Colenso, Tasmanian J. Nat. Sci. 2: 171
(1845)

Lectotype (selected by Allan 1961): near Otahuhu, Manukau Bay, W. C[olenso], WELT
P003209!

= Asplenium lucidum G.Forst., Fl. Ins. Austr. 80 (1786) nom. illeg., non Asplenium lucidum Burm.f.
1768

≡ Asplenium obtusatum var. lucidum (G.Forst.) Hook. & Baker, Syn. Fil. 207 (1867) nom. illeg.
≡ Tarachia lucida (G.Forst.) Momose, J. Jap. Bot. 35: 315, t. 28–30 (1960) nom. illeg.

Lectotype (selected by Brownsey 1977): no locality, G. Forster Herbarium No. 268, BM
001048379!

= Asplenium lucidum var. paucifolium Hook., Handb. New Zealand Fl. 371 (1864)
Lectotype (designated by Brownsey & Perrie 2017): New Zealand, W. Colenso No. 597,
1847, Herb. Hooker., K 001092551!

= Asplenium durvillei Mett. in Kuhn, Linnaea 36: 95 (1869)
Lectotype (selected by Brownsey & Perrie 2017): Baie des Iles [Bay of Islands], Nlle Zélande
[New Zealand], Astrolabe, Herb. Richard, P 01481237!

= Asplenium obtusatum var. integrifolium Szyszyl. in Wawra von Fernsee & Mannagetta, Itin. Princ. S.
Coburgi 2, 122 (1888)
Type: Takapuna, Auckland, Coburg I295 (see Notes below)

Etymology: From the Latin oblongi- (elliptic with blunt ends, oblong) and -folius (-leaved), a reference
to the shape of the pinnae.

Vernacular names: huruhuruwhenua; paranako; parenako; paretao; pānako; shining spleenwort

Terrestrial, rupestral, or epiphytic ferns. Rhizomes stout, erect, or short-creeping, sometimes forming a
woody mass above ground, bearing scales. Rhizome scales ovate or narrowly ovate with filiform
apices, 15–35 mm long, 1.5–8 mm wide, pale brown, shining, clathrate. Fronds 70–1400 mm long.
Stipes 25–780 mm long, dark brown to pale brown or rarely green, densely covered in acicular or
subulate scales with very long filiform apices. Rachises brown abaxially, green adaxially, or green on
both surfaces, scaly. Laminae 1-pinnate, ovate or elliptic, narrowed to a long undivided or rarely lobed
terminal segment with serrate margins similar to the primary pinnae; laminae 45–800 mm long,
25–450 mm wide, dark green on both surfaces, glossy on adaxial surface, herbaceous, bearing
scattered scales on abaxial surface, lacking hairs (although scales becoming hair-like); laminae very
rarely undivided, ovate or oblong, 60–70 mm long, 15–20 mm wide, apices acute or acuminate,
margins serrate, borne on stipes 30–55 mm long. Primary pinnae in 0–22 pairs below an entire or
lobed stalked apical segment, not overlapping, ovate or narrowly ovate or narrowly oblong, the longest
at or below the middle, 10–260 mm long, 10–55 mm wide; pinna apices acuminate to acute or rarely
obtuse or rounded in small fronds, margins serrate to almost entire, bases cuneate and stalked. Sori
away from margins; indusia 4–35 mm long, straight or curved away from costae on largest fronds; free
margins of indusia entire. Mean spore size 33–38 μm long, 20–24 μm wide; perispores reticulate.
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Fig. 110: Asplenium oblongifolium
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Marlborough,
Canterbury, Otago, Southland.
Kermadec Islands, Three Kings Islands, Chatham Islands.

Altitudinal range: 0–750 m.

Asplenium oblongifolium occurs on the northern Kermadec
Islands and Macauley Island (Sykes 1977; de Lange 2015a), on
the Three Kings Islands, and in coastal, lowland and montane
areas throughout the North Island. It grows from sea level up to
750 m in the Rimutaka Range, although it is generally
uncommon above 400 m. In the South Island it occurs in coastal
and lowland areas of north-west Nelson and the Marlborough
Sounds, extending to Greymouth on the west coast and Banks
Peninsula on the east coast, with isolated records from coastal
Otago. There are also records from Bluff (AK 181427–181428)
whose location may have been confused and which need
confirmation (Perrie & Brownsey 2016). The species ranges from
sea level to over 600 m in the Burnett Range, north-west Nelson.
It also occurs on the Chatham Islands.

Biostatus: Indigenous (Endemic).

Habitat:  Asplenium oblongifolium is usually a terrestrial or rupestral species, but is sometimes found
growing epiphytically on tree trunks. It has been recorded growing on Cyathea medullaris, C. smithii,
Dicksonia squarrosa, Coprosma chathamica, Cordyline spp., Metrosideros spp., Vitex lucens, and
Carex secta stumps, as well as hanging from Astelia clumps. It occurs in kauri, podocarp,
broadleaved, and beech forest, under mānuka, kānuka, Cupressus, and Pinus, on coastal cliffs and in
coastal scrub, among Phormium, under gorse, and in grassland and open areas. It grows on the
ground, on stream banks, among roots, on rocks, cliffs, banks, in road cuttings, on scoria and lava, on
sand dunes, on rotten logs and stumps, sometimes in close proximity to the sea.

Recognition:  Asplenium oblongifolium is morphologically very similar to both A. obtusatum and
A. decurrens, both of which have 1-pinnate laminae. It is distinguished by its thinner fronds, usually
more acuminate pinnae, longer terminal pinna, hair-like rather than ovate stipe scales, and reticulate
perispores. All three species can occupy coastal habitats, but unlike A. oblongifolium, neither
A. obtusatum nor A. decurrens extend into inland areas.

Asplenium oblongifolium can also be confused with A. lepidotum and with small, 1-pinnate fronds of
A. lyallii. It can be distinguished from A. lepidotum by its scales, which are more hair-like and generally
absent from the adaxial pinna surfaces, and from 1-pinnate fronds of A. lyallii by its smaller spores
(33–38 × 20–24 μm cf. 40–54 × 27–35 μm) and reticulate perispores.

Occasional aberrant forms have a greatly enlarged basal acrosopic lobe on the primary pinnae, or
primary pinnae that are divided into numerous lobes; such forms are rarely fertile. Crested fronds
dividing repeatedly at the apices are also known.

Cytology: n = 72 (Brownlie 1958; Brownsey 1977a).

Hybridisation: There is evidence that A. oblongifolium hybridises with A. bulbiferum, A. flaccidum
subsp. flaccidum, A. flaccidum subsp. haurakiense, A. decurrens (as A. obtusatum subsp.
northlandicum) (Brownsey 1977b), and A. hookerianum (Perrie & Brownsey 2004). The combination
A. oblongifolium × shuttleworthianum was recorded from Macauley Island in the southern Kermadec
Islands by de Lange (2015a), but the specimen (AK 325824) is morphologically much closer to
specimens of A. flaccidum × shuttleworthianum. However, A. flaccidum has not yet been recorded
from the southern Kermadecs, and the identity of the hybrid remains in doubt. Some of the plants
included in the cultivar “Maori Princess” may result from a hybrid between either A. oblongifolium or
A. obtusatum and A. bulbiferum.

Notes: The long accepted name Asplenium lucidum Forst.f., used by Allan (1961), was shown to be a
later homonym of A. lucidum Burm.f. and therefore illegitimate. It was rejected in favour of
A. oblongifolium Colenso by Brownsey (1979a). Combinations based on Forster’s name are also
illegitimate. The name A. lucidum var. paucifolium Hook. is incorrectly formed and cannot be used,
even though the varietal epithet is legitimate.
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Asplenium obtusatum var. integrifolium Szyszyl. was described from Takapuna, Auckland. The apices
of the upper pinnae were described as acuminate, and, together with the locality, this suggests that the
plant was actually A. oblongifolium. However, Cheeseman (1906, 1925) did not mention this variety,
and Allan (1961) merely listed it in the supplementary notes. No material is present in Szyszylowicz’s
main herbarium in W (Amin Loecker, email 23.6.2016). In the absence of original material it is
therefore impossible to be certain about its true identity.

Analysis of low-copy nuclear DNA sequences suggests that either A. oblongifolium or A. obtusatum is
one tetraploid parent of the allopolyploid species A. lyallii and A. decurrens (as A. northlandicum)
(Shepherd et al. 2008).

Fig. 111: Asplenium oblongifolium. Mature
plants growing on forest margin.

Fig. 112: Asplenium oblongifolium. Mature pinnate
lamina, glossy on the adaxial surface, with
acuminate pinna apices

Fig. 113: Asplenium oblongifolium. Mature
pinnate lamina with acute to obtuse pinna
apices.

Fig. 114: Asplenium oblongifolium. Mature pinnate
lamina with acuminate pinna apices and serrate
margins.
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Fig. 115: Asplenium oblongifolium. Acicular
scales with long filiform apices covering the
stipe.

Fig. 116: Asplenium oblongifolium. Abaxial surface
of primary pinna showing sori and indusia
elongated along the veins away from the margins.

Asplenium obtusatum G.Forst., Fl. Ins. Austr. 80 (1786)
≡ Asplenium marinum var. obtusatum (G.Forst.) F.Muell., Veg. Chatham Isl. 66 (1864) – as obtusata

Lectotype (selected by Brownsey 1977): New Zealand, Messrs Forster, BM 001048382!
= Asplenium obliquum G.Forst., Fl. Ins. Austr. 80 (1786)
≡ Asplenium obtusatum var. obliquum (G.Forst.) Hook.f., Bot. Antarct. Voy. I. (Fl. Antarct.) Part I 108

(1844)
≡ Asplenium lucidum var. obliquum (G.Forst.) T.Moore, Index Fil. 142 (1859)

Lectotype (selected by Nicolson & Fosberg 2003): no locality, G. Forster Herbarium No. 269,
BM 001048381!

= Asplenium apice-dentatum Hombr. in Hombron & Jacquinot, Voy. Pôle Sud, Bot. t. 1a (1843)
Holotype: Iles Auckland [Auckland Islands], Voyage de l’Astrolabe et de la Zélée 1838–1840,
Hombron, 1841, P! (photo WELT E475/17)

Etymology: From the Latin obtusatus (rounded, obtuse), a reference to the shape of the pinnae.

Vernacular names: paranako; parenako; paretao; paretau; pānako; shore spleenwort

Terrestrial or rupestral ferns. Rhizomes short, erect or short-creeping, sometimes forming a hard
woody mass above ground, bearing scales. Rhizome scales ovate or narrowly ovate, 10–28 mm long,
1–10 mm wide, brown, clathrate. Fronds 60–1000 mm long. Stipes 25–540 mm long, dark brown
proximally and green distally, or brown throughout, bearing narrowly ovate scales with acute or
acuminate apices. Rachises green, scaly. Laminae 1-pinnate, ovate or elliptic, narrowed to a short
undivided or rarely lobed terminal segment with serrate margins similar to the primary pinnae; laminae
27–540 mm long, 23–290 mm wide, dull green on both surfaces, thick and fleshy, bearing scales on
the abaxial surface, lacking hairs. Primary pinnae in 3–23 pairs below the apical segment, not or only
slightly overlapping, all narrowly ovate or narrowly oblong; the longest at or near the base, 11–180 mm
long, 8–30 mm wide; pinna apices rounded or obtuse or acute or rarely acuminate, margins serrate,
bases cuneate and stalked. Sori away from margins; indusia 3–22 mm long, straight; free margins of
indusia entire. Mean spore size 40–43 μm long, 24–27 μm wide; perispores slightly winged but with
few crests or ridges.
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Fig. 117: Asplenium obtusatum
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Westland,
Canterbury, Otago, Southland, Fiordland.
Chatham Islands, Solander Island, Stewart Island, Snares
Islands, Antipodes Island, Auckland Islands, Campbell Island.

Altitudinal range: 0–190 m.

Asplenium obtusatum occurs in a few coastal localities on either
side of Cook Strait, and more or less continuously around the
west and south coasts of the South Island, extending north to
Moeraki Point on the east coast, with outlying populations on
Banks Peninsula. It also grows on the Chatham Islands, Stewart
Island, the islands of Foveaux Strait, and all the subantarctic
islands. It is strictly coastal, reaching up to 80 m at Nugget Point,
Catlins district, and up to 190 m on the Otago Peninsula.

Tetraploid populations of A. obtusatum are known from Tristan da
Cunha (Manton & Vida 1968), but morphologically similar plants
are also known from southern South America and many islands
in the Southern Ocean, but whether these belong to A. obtusatum
or to the octoploid A. decurrens is unknown.

Biostatus: Indigenous (Non-endemic).

Habitat: In the northern part of its range Asplenium obtusatum is a rather small plant growing on
exposed coastal rocks, often in seepages or sometimes amongst coastal grasses, but in the south it
grows much more luxuriantly on exposed cliffs and under coastal forest or scrub with Phormium,
Veronica elliptica, and Blechnum blechnoides or B. durum, where fronds can reach up to 1 m long. On
Stewart Island and in the subantarctic, A. obtusatum grows under Olearia lyallii and Metrosideros
umbellata. Nowhere does it extend beyond the influence of salt spray.

Recognition:  Asplenium obtusatum is morphologically very similar to A. decurrens and
A. oblongifolium. It occupies a similar coastal habitat to A. decurrens and is only distinguished by its
slightly larger laminae (27–540 mm long, 23–290 mm wide, cf. 23–370 mm long, 15–160 mm wide),
broader stipe scales, smaller spores (40–43 × 24–27 μm cf. 45–52 × 29–33 μm) and tetraploid
chromosome number. However, the two species are geographically separated, A. decurrens occurring
north of the western Waikato coast and A. obtusatum only south of Kapiti Island. Asplenium obtusatum
is distinguished from A. oblongifolium by its thick fleshy fronds, often rather round-ended pinnae, and
narrowly ovate, rather than hair-like, stipe scales. Both species can occupy coastal habitats, but
A. obtusatum does not extend into inland areas.

In the subantarctic and southern South Island A. obtusatum occurs together with A. scleroprium in
coastal regions. Asplenium obtusatum is distinguished by its less deeply serrate and more obtuse
pinnae, and sori that do not reach the margins.

Asplenium obtusatum can occasionally be confused with small 1-pinnate plants of A. lyallii. However,
they generally have thicker, fleshier fronds, occupy a strictly coastal habitat, and have a less divided
terminal pinna.

Plants of A. obtusatum produce their largest fronds on the islands of Foveaux Strait and the
subantarctic. They gradually diminish in size northwards, with only rather small plants occurring
around Wellington. This is in contrast to plants of A. decurrens, which produce their largest fronds on
the Kermadec and Three Kings Islands, gradually decreasing in size southwards.

Cytology: n = 72 (Brownlie 1958; Brownsey 1977a).

Hybridisation: There is evidence that A. obtusatum hybridises with A. bulbiferum, A. chathamense,
A. flaccidum subsp. flaccidum, A. lyallii (Brownsey 1977b), and A. gracillimum (newly recorded here).
Some of the plants included in the cultivar “Maori Princess” may result from a hybrid between either
A. oblongifolium or A. obtusatum and A. bulbiferum.

Notes: The name Asplenium obliquum G.Forst., and combinations based on it, were treated as
synonyms of A. obtusatum G.Forst. by Brownsey (1977a). However, the combination A. lucidum var.
obliquum (G.Forst.) T.Moore is incorrectly formed and cannot be used because the species name, A.
lucidum G.Forst., is a later homonym of A. lucidum Burm.f. and therefore illegitimate (Brownsey
1979a).
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Asplenium obtusatum was previously considered to include both subsp. obtusatum and subsp.
northlandicum (Brownsey 1977a). However, Shepherd et al. (2008) showed that A. decurrens (as
A. northlandicum) is an allopolyploid species, with either A. obtusatum or A. oblongifolium as the
chloroplast parent and an unknown tetraploid as the other parent. Their conclusion supported the
recognition of A. decurrens as a distinct octoploid species, rather than a subspecies of the tetraploid
A. obtusatum.

Fig. 118: Asplenium obtusatum. Mature plants
with pinnate fronds growing on the ground.

Fig. 119: Asplenium obtusatum. Mature laminae
with obtuse pinna apices.

Fig. 120: Asplenium obtusatum. Mature pinnate
lamina with acute pinna apices.

Fig. 121: Asplenium obtusatum. Mature pinnate
lamina with obtuse pinna apices.

Fig. 122: Asplenium obtusatum. Herbarium
specimen from Tomahawk Beach, Dunedin,
WELT P0167202, showing abaxial surface of
fertile frond.

Fig. 123: Asplenium obtusatum. Close up of WELT
P016202 showing abaxial surface of pinnae, with
sori extended along the veins, and ovate scales on
the rachis.
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Asplenium pauperequitum Brownsey & P.J.Jacks., New Zealand J.
Bot. 22: 315 (1984)

Holotype: SE slopes of Tatua Peak, Aorangi Island, Poor Knights Islands, P.J. Jackson, 4
May 1983, WELT P11827!

Etymology: From the Latin pauper (poor) and equites (horsemen), a reference to the Poor Knights
Islands from where the species was described.

Vernacular name: Poor Knights spleenwort

Terrestrial or rupestral ferns. Rhizomes short, erect, bearing scales. Rhizome scales acicular with long
filiform apices, 6–10 mm long, 0.1–0.5 mm wide, red-brown, clathrate. Fronds 40–270 mm long.
Stipes 10–190 mm long, dark red-brown, shiny, bearing very narrow hair-like scales throughout.
Rachises dark red-brown, scaly. Laminae 1–2-pinnate, ovate or triangular or broadly ovate,
25–100 mm long, 20–75 mm wide, glossy dark green adaxially, paler abaxially, herbaceous, almost
glabrous or with occasional scales. Primary pinnae in 1–5 pairs below a broad undivided apical
segment, not or only slightly overlapping, elliptic or broadly ovate; the longest at the base, 10–37 mm
long, 8–32 mm wide; pinna apices obtuse or rounded, margins serrate, bases stalked or sessile.
Proximal pinnae trilobed, or sometimes divided into a pair of secondary pinnae; the latter elliptic,
10–20 mm long, 7–14 mm wide, apices obtuse, margins serrate, bases stalked. Sori away from
margins; indusia 4–12 mm long, curved away from midribs; free margins of indusia entire. Mean spore
size 49–54 μm long, 34–38 μm wide; perispores with reticulate, flattened projections.

Fig. 124: Asplenium pauperequitum
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  Northland.
Chatham Islands.

Altitudinal range: 0–190 m.

Asplenium pauperequitum is currently known only from Tawhiti
Rahi and Aorangi Islands in the Poor Knights group (Brownsey &
Jackson 1984), from north-west Chatham Island (AK 295186,
WELT P021515), and from the Forty Fours, Chatham Islands
(Cameron et al. 2006). It apparently formerly occurred on the
Mokohīnau Islands, where it was collected in the 1880s by the
lighthouse keeper, F.S. Sandager (AK 135800), but has not been
seen there since (Cameron 1993). It occurs from sea level on
Chatham Island to 190 m on Aorangi Island.

Biostatus: Indigenous (Endemic).

Asplenium pauperequitum was given a conservation status of
Nationally Endangered by de Lange et al. (2013).

Habitat:  Asplenium pauperequitum is a rupestral species that
grows in seepages and crevices, and on damp surfaces of
rhyolitic rock on the Poor Knights Islands, either on exposed
bluffs or under a coastal forest canopy of Metrosideros excelsa.
On Chatham Island it was recorded growing under a schist overhang, and on the Forty Fours it grew
in a deep rock crevice near the summit of the island (Cameron et al. 2006). Plants are often
associated with guano or seabird roosts and nest. The species appears to be naturally prone to major
population fluctuations (de Lange et al. 2010).

Recognition:  Asplenium pauperequitum is readily distinguished from most New Zealand species by
its thin, shiny, red-brown stipe and rachis. All other species, except A. trichomanes, A. polyodon, and
the naturalised A. aethiopicum, have stipes and rachises that are green at least in the distal part.
Asplenium pauperequitum is distinguished by its primary pinnae, which are either trilobed or divided
into a single pair of secondary pinnae, whereas in A. trichomanes and A. polyodon the fronds are
1‑pinnate with many more pairs of pinnae. In A. aethiopicum the laminae are at least 2-pinnate and
also have many more pairs of pinnae.

Cytology: n = c. 144 (Brownsey & Jackson 1984).

Hybridisation:  Asplenium pauperequitum is unusual among New Zealand species of the genus in
that it has not been recorded hybridising with any other species. Its isolated phylogenetic position in
Clade IX of Ohlsen et al. (2014b), in contrast to most New Zealand species, which occur in Clade V,
may account for this.
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Notes: There is a remarkable disjunction between the populations of A. pauperequitum on the Poor
Knights Islands and those on the Chatham Islands, which may be due to dispersal of spores by
seabirds (Cameron et al. 2006).

Fig. 125: Asplenium pauperequitum. Mature
plant growing in a rhyolite rock crevice, with one
or two pairs of pinnae and a red-brown stipe on
each frond.

Fig. 126: Asplenium pauperequitum. Fronds with
glossy, broadly ovate laminae and large terminal
pinnae.

Fig. 127: Asplenium pauperequitum. Plants
growing in a crevice on schist.

Fig. 128: Asplenium pauperequitum. Plants
growing in a schist crevice with pinnate or
occasionaly 2-pinnate laminae.

Asplenium polyodon G.Forst., Fl. Ins. Austr. 80 (1786)
≡ Tarachia polyodon (G.Forst.) C.Presl., Epimel. Bot. 76 (1851)
≡ Asplenium adiantoides var. polyodon (G.Forst.) C.Chr., Index Filic. 126 (1905)

Lectotype (selected by Nicolson & Fosberg 2003): no locality, Forster s.n., Herb. Thunberg,
UPS-T 24832 (see Salgado & Fraser-Jenkins 2013, fig. 8)

= Asplenium forsterianum Colenso, Tasmanian J. Nat. Sci. 2: 171 (1845)
Lectotype (selected by Allan 1961): near Tauranga, Bay of Plenty, E. Coast, W. Colenso,
Jan. 1842, WELT P003206!

Etymology: From the Greek poly- (many), and -odon (toothed), a reference to the dissection of the
pinnae.

Vernacular names: paretao; petako; sickle spleenwort

Terrestrial, rupestral, or epiphytic ferns. Rhizomes short-creeping or erect, stout, bearing scales.
Rhizome scales narrowly triangular, 5–22 mm long, 0.5–2 mm wide, red-brown, clathrate. Fronds
115–1640 mm long. Stipes 45–600 mm long, dark brown, stiff, densely covered throughout in narrowly
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triangular scales with filiform apices. Rachises chocolate-brown, densely scaly. Laminae 1-pinnate,
narrowly elliptic, narrowed to a short pinnatifid terminal segment, 70–1150 mm long, 26–260 mm wide,
dark glossy green adaxially, paler dull green abaxially with prominent veins, herbaceous or coriaceous,
drooping or pendent, bearing scales on both surfaces, lacking hairs. Primary pinnae in 5–35 pairs
below a pinnatifid apical segment, not overlapping; proximal pinnae ovate or narrowly ovate, those at
mid-lamina narrowly ovate, often with an enlarged basal acroscopic lobe; the longest at or near the
middle, 15–170 mm long, 7–40 mm wide; pinna apices acuminate, margins doubly and often deeply
serrate, bases unequally cuneate and stalked. Sori away from margins; indusia 3–30 mm long, slightly
curved away from midribs; free margins of indusia entire. Mean spore size 30–37 μm long, 18–21 μm
wide; perispores with a few prominent ridges.

Fig. 129: Asplenium polyodon
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Marlborough,
Westland, Canterbury, Otago, Southland, Fiordland.
Kermadec Islands, Chatham Islands, Stewart Island.

Altitudinal range: 0–920 m.

Asplenium polyodon occurs on Raoul Island, and in lowland to
montane areas throughout the North Island, where it ranges from
near sea level to over 900 m on Mt Taranaki. In the South Island
it occurs in lowland to montane areas of the Marlborough
Sounds, north-west Nelson and Westland, with very scattered
records in Fiordland, coastal Southland and Otago; there are
outlying populations on Banks Peninsula and at the Clarence
River, Marlborough. It ranges from near sea level up to 420 m on
D’Urville Island. It also occurs on Stewart Island and the
Chatham Islands, but was erroneously recorded for the Three
Kings Islands by Brownsey & Smith-Dodsworth (2000).

According to Ohlsen et al. (2014), plants belonging to the New
Zealand clade probably also occur on Norfolk Island, whilst the
broader clade occurs in Australia (Queensland, New South
Wales), Lord Howe Island and New Caledonia (see Notes below).

Biostatus: Indigenous (Non-endemic).

Habitat:  Asplenium polyodon occurs in kauri, podocarp, broadleaved, beech and coastal forest,
under mānuka and kānuka, and under Pinus. In the northern part of its range it is usually epiphytic on
living trees and on old stumps or logs, or at the bases of trunks, but is sometimes found on the
ground, on lava or on thermally heated soil. Further south it also grows terrestrially on soil, rocks,
banks, streamsides, cliff faces, and among Phormium. It has been recorded growing epiphytically on
Cyathea dealbata, C. smithii, Dicksonia squarrosa, Beilschmiedia tawa, Elaeocarpus dentatus,
Fuchsia excorticata, Kunzea spp., Melicytus ramiflorus, Metrosideros spp., Pinus spp., Rhopalostylis
sapida, Sophora spp., Vitex lucens, and Weinmannia racemosa and hanging from clumps of Astelia.

Recognition:  Asplenium polyodon is recognised by its long arching or pendent fronds, 1-pinnate
laminae, its dark brown and very scaly stipes and rachises, and its pinnae, which are doubly serrate
with an enlarged basal acroscopic lobe.

Cytology: 2n = 144 (Brownsey 1977a).

Hybridisation:  Asplenium polyodon is unusual among New Zealand species of the genus in that it
has not been recorded hybridising with any other species, despite growing in close proximity to many
different taxa (Brownsey 1977b). Its isolated phylogenetic position in Clade VI of Schneider et al.
(2004), in contrast to most New Zealand species, which occur in Clade V, may account for this.
However, in Australia A. polyodon is known to hybridise with A. attenuatum and A. paleaceum, both of
which also occur in Clade VI (Ohlsen et al. 2014a).

Notes: The names Asplenium adiantoides (based on Trichomanes adiantoides L.), A. caudatum
G.Forst., and A. falcatum Sw., and combinations based on them, have been widely misapplied to
A. polyodon in New Zealand. Asplenium caudatum is a widespread species of the tropical Pacific that
was said to be present on the Kermadec Islands by Hooker (1864), Cheeseman (1906, 1925), and (as
A. falcatum var. caudatum) by Allan (1961), but is no longer accepted in the New Zealand flora. The
correct applications of the names Trichomanes adiantoides L. and A. falcatum Sw. have been

58



interpreted differently by different authors, but have now been resolved in a detailed investigation of
their nomenclature, typification, and taxonomy by Salgado & Fraser-Jenkins (2013). The proposal by
Salgado & Fraser-Jenkins (2014) to reject T. adiantoides L. has been accepted (Applequist 2016), and
the name A. aethiopicum (Burm.f.) Bech. will continue to be used for the widespread African, Asian,
and Australian species, and the name A. falcatum Lam. will apply to the Sri Lankan and south Indian
plant. As a consequence of the rejection of Trichomanes adiantoides L., and combinations based on it,
the name A. adiantoides var. polyodon (G.Forst.) C.Chr. is incorrectly formed and cannot be used,
even though the varietal epithet is legitimate.

Asplenium polyodon G.Forst. is much less widespread than indicated by Brownsey (1998). Salgado &
Fraser-Jenkins (2013) suggested that it should be restricted to plants from New Zealand, Australia,
and adjacent islands, including New Caledonia, and that it does not apply to plants in Polynesia.
However, molecular analysis by Ohlsen et al. (2014) indicates that it is likely to be even more
restricted. They identified four related lineages within the Australasian region. One, which includes
A. listeri, comprises lithophytes that occur on limestone on Christmas Island, New Caledonia, Vanuatu,
and possibly also Tonga. The other three are primarily epiphytic and occur respectively on Christmas
Island (and probably elsewhere), in mainland Australia and New Caledonia (and possibly Lord Howe
Island), and in New Zealand (and probably also Norfolk Island). Unfortunately the lectotype of
A. polyodon (UPS-T 24832), collected by the Forsters in the Pacific, is unlocalised and it is uncertain
to which of the clades identified by Ohlsen et al. (2014) it belongs. If it were shown that it belonged to
one of the non-New Zealand clades, the plant in New Zealand would require a new name (with
A. forsterianum Colenso a likely candidate). However, until that issue is resolved the name
A. polyodon is used here in a broad sense for plants in Australasia.

Fig. 130: Asplenium polyodon. Mature plants
growing terrestrially on a rocky bank.

Fig. 131: Asplenium polyodon. Epiphytic plant with
pinnate fronds.
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Fig. 132: Asplenium polyodon. Mature pinnate
lamina, with doubly serrate pinnae, enlarged
basal acroscopic lobes and glossy adaxial
surface.

Fig. 133: Asplenium polyodon. Abaxial lamina
surface at junction of primary pinna with red-brown
rachis, showing narrowly triangular scales with
filiform apices.

Fig. 134: Asplenium polyodon. Abaxial lamina
surface showing abundant scales on the red-
brown rachis and pinnae.

Fig. 135: Asplenium polyodon. Abaxial surface of
primary pinnae showing sori and indusia elongated
along the veins away from the margins.

Asplenium richardii Hook.f., Bot. Antarct. Voy. II (Fl. Nov.-Zel.) Part II
35 (1854)
as "richardi"

≡ Asplenium adiantoides var. richardii (Hook.f.) Hook.f. in Hooker, Icon. Pl. 10, t. 977 (1854)
≡ Asplenium raoulii var. richardii (Hook.f.) Mett., Abh. Senckenberg. Naturf. Ges. 3: 162 (1859)

Type: Mt Cook, Black Birch Stream, 11 Feb. 1974. Brownsey NZ 419 (WELT P016203), typ.
cons. prop. (Brownsey & Perrie 2017)

Etymology: Named in honour of Achille Richard (1794–1852), botanist at the Muséum d’Histoire
Naturelle, Paris, and Professor of Botany at the Paris Faculté de Médecine, who published Essai
d’une Flore de la Nouvelle Zélande in 1832.

Vernacular names: Richard's spleenwort; matua-kaponga

Terrestrial or rupestral ferns. Rhizomes short, erect, bearing scales. Rhizome scales narrowly ovate
with filiform apices, 6–15 mm long, 0.7–1.5 mm wide, dark brown, clathrate. Fronds 40–470 mm long.
Stipes 15–230 mm long, brown proximally and abaxially, green distally and adaxially, bearing narrowly
ovate scales with filiform apices. Rachises green, slightly scaly. Laminae 2-pinnate-pinnatifid to 4-
pinnate, ovate or narrowly ovate, gradually tapering to a pinnatifid apex, 25–310 mm long, 20–150 mm
wide, dark green on both surfaces, herbaceous to coriaceous, bearing scattered scales, lacking hairs.
Primary pinnae in 5–20 overlapping pairs below pinnatifid apex, not flattened into one plane; proximal
pinnae ovate or broadly ovate, those at mid-lamina ovate; the longest at or near the base, 10–120 mm
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long, 5–40 mm wide, apices acute or acuminate, bases stalked; costae of primary pinnae not winged
or winged only distally. Secondary pinnae gradually decreasing in length along each primary pinna to
the distal end; the longest proximal secondary pinnae ovate or elliptic, 6–30 mm long, 3–15 mm wide,
apices acute, bases stalked or sessile; the distal secondary pinnae linear, apices acute, bases adnate.
Tertiary pinnae ovate or elliptic or linear, 3–15 mm long, 1–8 mm wide, sometimes themselves deeply
or completely divided into ultimate segments 3–10 mm long and 0.5–1 mm wide. Sori submarginal;
indusia 1.5–4 mm long, straight; free margins of indusia entire. Mean spore size 44–49 μm long,
32–36 μm wide; perispores prominently winged and ridged.

Fig. 136: Asplenium richardii
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Volcanic Plateau, Gisborne.
South Island: Western Nelson, Sounds-Nelson, Marlborough,
Westland, Canterbury, Otago, Southland, Fiordland.

Altitudinal range: 200–1950 m.

In the North Island Asplenium richardii is known only from a few
localities in montane and subalpine areas between 1000 and
1950 m; it has been recorded from Mt Honokawa, Mt Ruapehu,
and the Kaimanawa Ranges. In the South Island the species is
widespread from the Marlborough Sounds to Fiordland in
lowland and montane areas, extending locally into the subalpine
zone, mainly east of the main divide. It ranges from 200 m at
Lake Te Anau up to 1525 m in the Richmond Range,
Marlborough, but is mostly found above 600 m. It does not
extend to Stewart Island or the subantarctic islands.

Biostatus: Indigenous (Endemic).

Habitat:  Asplenium richardii occurs under podocarp,
broadleaved and beech forest, under kānuka and scrub, and
occasionally in subalpine tussock. It grows terrestrially, often
among rocks and boulders, on stream banks and rock faces,
under rock overhangs, and in rock crevices. It is found on
greywacke, andesite, rhyolite, granite, schist, limestone, and marble.

Recognition:  Asplenium richardii is morphologically similar to both A. hookerianum and
A. appendiculatum subsp. appendiculatum but differs from both in having fronds with overlapping
pinnae that often spread in three dimensions when fresh. It is a more robust plant than
A. hookerianum, and grows at generally higher altitudes; it is also octoploid rather than tetraploid with
larger spores (44–49 × 32–36 μm cf. 31–37 × 23–27 μm). It has thinner fronds, shorter indusia
(1.5–4 mm, cf. 2–8 mm long), and ultimate segments that are generally narrower (0.5–1 mm, cf.
1–2.5 mm wide) than in A. appendiculatum.

Cytology: n = 144 (Brownlie 1954; Brownsey 1977a).

Hybridisation: There is evidence that A. richardii hybridises with A. appendiculatum subsp.
appendiculatum (Brownsey 1977b) and A. gracillimum (newly recorded here).

Notes: The names Asplenium richardii and A. adiantoides var. richardii, based on the same type, were
both published by Joseph Hooker just days apart in 1854. However, publication at species rank
occurred slightly earlier and therefore takes priority (Brownsey & Perrie 2017b). In any case the
combination A. adiantoides var. richardii (Hook.f.) Hook.f. is incorrect and cannot be used because
A. adiantoides Raoul is a later homonym and therefore illegitimate, even though the varietal epithet
itself is legitimate. Similarly, the combination Asplenium raoulii var. richardii (Hook.f.) Mett. is incorrect
and cannot be used because the name A. raoulii was nomeclaturally superfluous when published (see
Notes under A. hookerianum).

Allan (1961) indicated that the type of A. richardii was in Achille Richard’s Herbarium at P, a statement
repeated by Brownsey (1977a). However, that is incorrect. The species was described and illustrated
by J.D. Hooker (in Hooker 1854) based on a specimen that “was given to us by our late friend
Professor A. Richard, it formed part of a small collection made at the South extremity of New Zealand
by the Captain of a French Whaler”. Hooker further stated that “we have seen no other specimens”.
The specimen in K (barcode K 001092539) from New River matches Hooker’s illustration and is
therefore the holotype.

The specimen itself is not the plant currently known as A. richardii, but is a narrow-pinnuled form of
A. gracillimum (Brownsey & Perrie 2017b). Strict interpretation of the Code would mean that the name
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A. richardii should be used for what is currently called A. gracillimum, and that the plant currently
called A. richardii would require a new name. However, implementation of these changes would be
extremely confusing and a proposal has been submitted to Taxon (Brownsey & Perrie 2017a) to
conserve the name A. richardii with a different type from that designated by Hooker (Mt Cook, Black
Birch Stream, 11 Feb. 1974, Brownsey NZ 419, WELT P016203). Until a decision is made, the current
nomenclature still applies. If the proposal is rejected, changes to the names of two species and 10
hybrid combinations will be required, as detailed by Brownsey & Perrie (2017b).

Analysis of morphology and low-copy nuclear DNA sequences suggests that A. richardii is an
autopolyploid species derived from A. hookerianum (Shepherd et al. 2008).

Fig. 137: Asplenium richardii. Mature plants
growing in a rock crevice.

Fig. 138: Asplenium richardii. Mature 4-pinnate
frond with narrow ultimate segments.

Fig. 139: Asplenium richardii. Fertile 3-pinnate
lamina with overlapping pinnae and linear
ultimate segments.

Fig. 140: Asplenium richardii. Abaxial lamina
surface showing submarginal sori and indusia.

Asplenium scleroprium Hombr. in Hombron & Jacquinot, Voy. Pôle
Sud, Bot. t. 1d (1843)

≡ Asplenium lucidum var. scleroprium (Hombr.) T.Moore, Index Fil. 142 (1859)
≡ Asplenium obtusatum var. scleroprium (Hombr.) G.M.Thomson, Ferns New Zealand 74 (1882)

Holotype: Iles Auckland [Auckland Islands], Voyage de l’Astrolabe et de la Zélée 1838–1840,
Hombron, 1841, P! (photo WELT E475/15)

= Asplenium flaccidum var. aucklandicum Hook.f., Bot. Antarct. Voy. I. (Fl. Antarct.) Part I 109 (1844)
≡ Asplenium lucidum var. aucklandicum (Hook.f.) Allan, Fl. New Zealand 1, 1012 (1961)
≡ Asplenium aucklandicum (Hook.f.) Crookes, New Zealand Ferns ed. 6, 334 (1963)

Holotype: Lord Auckland’s Islands [Auckland Islands], Nov. 1840, Herb. Hooker., K
001092535!
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Etymology: From the Greek sclero- (hard) and prio- (serrated), a reference to the very coriaceous
fronds with serrate pinnae

Terrestrial or rupestral ferns. Rhizomes short, stout, erect, bearing scales. Rhizome scales ovate or
narrowly ovate, 7–25 mm long, 1–4 mm wide, red-brown, clathrate. Fronds 170–1060 mm long. Stipes
75–460 mm long, pale or dark brown proximally and abaxially, green distally and adaxially, bearing
narrowly ovate or narrowly triangular scales with short filiform apices. Rachises green, scaly. Laminae
1-pinnate, ovate or narrowly ovate or elliptic, abruptly narrowed to a short pinnatifid apical segment
with serrate margins similar to the primary pinnae; laminae 95–640 mm long, 60–280 mm wide, dark
green on both surfaces, thick and fleshy, bearing scales abaxially, lacking hairs. Primary pinnae in
5–25 pairs below a pinnatifid apical segment, not overlapping, all narrowly ovate or narrowly oblong;
the longest in the proximal half of the lamina, 35–150 mm long, 8–35 mm wide; pinna apices
acuminate, margins regularly and deeply serrate, bases cuneate and stalked. Sori reaching lamina
margins at sinuses; indusia 4–12 mm long, straight; free margins of indusia entire. Mean spore size
48–53 μm long, 28–33 μm wide; perispores slightly winged but with few ridges.

Fig. 141: Asplenium scleroprium
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  South Island: Southland.
Chatham Islands, Stewart Island, Snares Islands, Auckland
Islands.

Altitudinal range: 0–90 m.

Asplenium scleroprium is known only from Bluff and the New
River Estuary, Invercargill, in the South Island, but has been
recorded from many of the islands in Foveaux Strait, from the
Snares and Auckland Islands, and from South-East Island in the
Chatham Islands. It occurs near sea level in the South Island, but
reaches 90 m on the Snares Islands.

Biostatus: Indigenous (Endemic).

Asplenium scleroprium was given a conservation status of
Naturally Uncommon by de Lange et al. (2013).

Habitat:  Asplenium scleroprium occurs in Veronica elliptica
coastal scrub at Bluff and on the Foveaux Strait islands, under
Olearia lyallii on the Snares Islands, under Metrosideros
umbellata on the Auckland Islands, and in rank flax-land on
South-East Island. It grows either near the high-water mark or on
coastal cliffs. At Invercargill, plants grow in disturbed vegetation
of Podocarpus totara, Cupressus macrocarpa, under pines and willows, and on sandy soil at the
water’s edge.

Recognition:  Asplenium scleroprium is recognised by its thick fleshy fronds, 1-pinnate laminae,
deeply serrate pinnae, and sori which extend to the margins at the sinuses. It is rather similar in
appearance and occurs in the same habitat as A. obtusatum but is distinguished by its deeply serrate
and acuminate pinnae, and sori that reach the margins at the sinuses.

Cytology: n = 144 (Brownsey 1977a).

Hybridisation: There is evidence that A. scleroprium hybridises with A. flaccidum subsp. flaccidum
(Brownsey 1977b).

Notes:  Asplenium scleroprium Hombr. was treated as A. lucidum var. aucklandicum by Allan (1961).
However, the combination A. lucidum var. aucklandicum (Hook.f.) Allan is incorrectly formed and
cannot be used because the species name, A. lucidum G.Forst., is a later homonym of A. lucidum
Burm.f. and therefore illegitimate (Brownsey 1979a). Similarly, A. lucidum var. scleroprium (Hombr.)
T.Moore is incorrectly formed and cannot be used.

On the basis of morphology, Asplenium scleroprium was previously suggested to be an allopolyploid
derivative of a hybrid between Asplenium flaccidum subsp. flaccidum and A. obtusatum (Brownsey
1977b). However, analysis of low-copy nuclear DNA sequences suggests that A. scleroprium is an
allopolyploid species derived from A. obtusatum and either A. chathamense, A. flaccidum subsp.
flaccidum, or A. flaccidum subsp. haurakiense (Shepherd et al. 2008). The sequence analysis
suggested that the latter was the most likely second parent, but this is anomalous given the non-
overlapping distributions of present-day populations of the two putative parents. Further work is
needed to determine the second parent. It is possible that this allopolyploid species has originated
more than once on different island groups.
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Fig. 142: Asplenium scleroprium. Herbarium
specimen from Bluff, WELT P009931, showing
adaxial and abaxial surfaces of fertile fronds.

Fig. 143: Asplenium scleroprium. Close up of
WELT P009931 showing abaxial surface of fertile
pinnae, with sori and indusia extended along the
veins and reaching the margin at a sinus.

Asplenium scolopendrium L., Sp. Pl. 1079 (1753)
≡ Phyllitis scolopendrium (L.) Newman, Hist. Brit. Ferns, ed. 2, 10 (1844)

Lectotype (selected by Reichstein 1981): Löffling s.n., Herb. Linn. No. 1250.3, LINN (!online)

Etymology: From the Greek Scolopendrium, Theophrastus’s name for the hart’s tongue fern.

Vernacular name: hart's tongue fern

Terrestrial ferns. Rhizomes short, erect, bearing scales. Rhizome scales ovate or narrowly ovate,
4–10 mm long, 0.7–1.5 mm wide, pale brown, clathrate. Fronds 140–500 mm long. Stipes 30–200 mm
long, pale brown or sometimes dark brown proximally, bearing dense narrowly ovate scales with short
filiform apices. Laminae entire, narrowly elliptic or narrowly oblong, 120–300 mm long, 18–47 mm
wide; apex acute or acuminate, margins entire and slightly undulate, bases with two expanded lobes
clasping the stipe; both surfaces light green; herbaceous, lacking hairs; scales on the abaxial surface
of the midrib, becoming scattered on the adjacent lamina. Sori away from margins, in pairs along both
sides of a vein, occupying half or more of the width of the lamina; indusia 5–20 mm long, straight,
those of a pair opening towards each other; free margins of indusia entire. Mean spore size 33–39 μm
long, 26–31μm wide; perispores reticulate with crests and ridges.

Fig. 144: Asplenium scolopendrium
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Auckland.
South Island: Canterbury, Otago, Southland.

Altitudinal range: 20–100 m.

A European and Asian species, which is naturalised in wooded
parts of Hamilton, Christchurch, Waimate, Dunedin, and
Invercargill. An image of a specimen from Dee Stream, Clarence
River, Marlborough, has also been seen (Courtney, pers.
comm.).

Biostatus: Exotic; fully naturalised.

Habitat: Occurs on the ground or on steep banks or rock walls
under open kahikatea forest and introduced woodland.

First record:  Molloy (1976). Voucher: CHR 385963, 1976.

Recognition:  Asplenium scolopendrium is immediately
recognised by its entire laminae with expanded lobes at the
base, sori elongated along the veins and arranged in pairs either
side of a vein, the indusia in each pair opening towards each
other.
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Notes: Brownsey (in Webb et al. 1988) treated Asplenium scolopendrium in Phyllitis (see Taxonomy
under Aspleniaceae).

Fig. 145: Asplenium scolopendrium. Mature
plant with entire fronds, and sori elongated
along the veins away from the margins.

Fig. 146: Asplenium scolopendrium. Mature plant
with entire fronds, and sori elongated along the
veins away from the margins.

Asplenium shuttleworthianum Kunze, Farrnkräuter 26, t. 14 (1840)
≡ Asplenium flaccidum var. shuttleworthianum (Kunze) Hook.f., Handb. New Zealand Fl. 374 (1864)
≡ Asplenium bulbiferum var. shuttleworthianum (Kunze) G.M.Thomson, Ferns New Zealand 76 (1882)

Holotype: Pitcairn’s Island, Cuming 1374, BM 001045305!

Etymology: Named in honour of a Mr Shuttleworth, to whom Cuming sent his collection of this
species, probably R.J. Shuttleworth (1810–1874), a British botanist who lived in Switzerland and
France and who built up an important herbarium, now in BM.

Terrestrial or rupestral ferns. Rhizomes short, erect or short-creeping, bearing scales. Rhizome scales
subulate with long filiform apices, 12–20 mm long, 1–2 mm wide, red-brown, clathrate. Fronds
100–860 mm long. Stipes 30–500 mm long, brown proximally and abaxially, green distally and
adaxially, bearing very scattered acicular scales with long filiform apices. Rachises green, almost
glabrous or with a few scales. Laminae 2-pinnate-pinnatifid to 4-pinnate, ovate or elliptic, narrowed to
a pinnatifid apex, usually overlapping, 70–580 mm long, 35–350 mm wide, yellow-green on both
surfaces, coriaceous, almost glabrous or bearing a few scattered scales. Primary pinnae in 7–17 pairs
below pinnatifid apex; proximal pinnae ovate or broadly ovate, those at mid-lamina ovate or narrowly
ovate; the longest at or below the middle, 25–200 mm long, 10–110 mm wide, apices acute to
acuminate, bases long-stalked; costae of primary pinnae not winged or narrowly winged only at distal
end. Secondary pinnae gradually decreasing in length along each primary pinna to the distal end; the
longest proximal secondary pinnae ovate, 8–96 mm long, 3–24 mm wide, apices acute, bases stalked
or sessile; the distal ones narrowly oblong or narrowly obovate, apices acute or obtuse, bases adnate.
Tertiary pinnae linear or narrowly elliptic or elliptic, 6–18 mm long, 1–6 mm wide, themselves divided
into linear segments on the largest fronds, bases stalked or adnate; ultimate segments up to 6 mm
long, 1–1.5 mm wide, apices acute or obtuse, bases adnate. Sori submarginal near tips of sometimes
slightly expanded ultimate segments; indusia 1–5 mm long, straight; free margins of indusia entire.
Mean spore size 51–63 μm long, 34–44 μm wide; perispores prominently winged and granular, but not
conspicuously ridged.
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Fig. 147: Asplenium shuttleworthianum
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  Kermadec Islands

Altitudinal range: 40–200 m.

Asplenium shuttleworthianum occurs on Raoul, North Meyer,
South Meyer and Napier Islands in the northern Kermadec
Islands (Sykes 1977), and on Macauley and Cheeseman Islands
in the southern Kermadec Islands (de Lange 2015a, 2015b). It
usually grows at low altitudes on all the islands, reaching 200 m
on Macauley Island.

Also Pitcairn Island and possibly elsewhere in the Pacific.

Biostatus: Indigenous (Non-endemic).

Asplenium shuttleworthianum was given a conservation status of
Naturally Uncommon by de Lange et al. (2013).

Habitat: On Raoul Island, Asplenium shuttleworthianum grows in
fissures and crevices on coastal cliffs and rocks, or under coastal
forest on andesite, scoria, or pumiceous ground. On North and
South Meyer Islands it grows on tuff slopes in ground burrowed
by petrels (Sykes 1977). It varies considerably in size from small,
stunted plants in exposed sites to large plants in shaded forest.

Recognition:  Asplenium shuttleworthianum is recognised by its 2–4-pinnate fronds, with rather short
sori confined to the often slightly expanded tips of the ultimate segments. In the New Zealand region
the species is known only from the Kermadec Islands.

Cytology: n = c.144 (Brownsey 1977a).

Hybridisation: There is evidence that A. shuttleworthianum hybridises with A. decurrens (as
A. obtusatum subsp. northlandicum) (Brownsey 1977b) and A. flaccidum sensu lato (newly recorded
here). The combination A. oblongifolium × shuttleworthianum was recorded from Macauley Island in
the southern Kermadec Islands by de Lange (2015a), but the specimen (AK 325824) is
morphologically much closer to specimens of A. flaccidum × shuttleworthianum. However, A. flaccidum
has not yet been recorded from the southern Kermadecs, and the identity of the hybrid remains in
doubt.

Notes: The relationship between Asplenium shuttleworthianum and A. gibberosum and similar forms
in the Pacific requires further investigation. Trichomanes gibberosum was described by Forster (1786)
from an unknown locality in the Pacific and then treated in Davallia (Swartz 1801) and Loxoscaphe
(Moore 1853) before being accepted in Asplenium (Mettenius 1870). It is known from Vanuatu, Fiji,
Tonga, Rarotonga, Tahiti, and Pitcairn Island, and possibly Samoa, where it is known as A. multifidum,
a species originally described from Tahiti (Brackenridge 1854). A more finely divided and proliferous
species from Fiji was described as Davallia foeniculacea by Hooker (1861), before being transferred to
Loxoscaphe (Moore 1857–1862) and then treated in Asplenium as A. stenolobum (Christensen
1905–1906). A similar-looking plant was described from Samoa as A. powellii by Baker (in Hooker &
Baker 1867b). Meanwhiile A. shuttleworthianum was described as a distinct species from Pitcairn
Island by Kunze (1840–1851), but never critically compared with material elsewhere in the Pacific,
possibly because at that time it was treated in Davallia, or later as Loxoscaphe. Indeed, it was not
mentioned in early accounts of the plants of Pitcairn Island (Brown & Brown 1931; Copeland 1938;
Brownlie 1961b), which all referred only to the presence of Loxoscaphe gibberosum. Göthesson
(1997) listed the species on Pitcairn as Asplenium gibberosum and noted only that some uncertainty
seemed to exist as to whether the species should be known as A. gibberosum or
A. shuttleworthianum. However, he did not include the latter name in the synonymy.

The name A. shuttleworthianum was first used in a New Zealand context by Hooker (1864), who
treated it as one of six varieties of A. flaccidum, but one confined to the Kermadec Islands. It was later
raised to species rank by Cheeseman (1925), who noted that “it was discovered on Pitcairn Island by
Mr Cuming, but has since been found in the Samoan Group and elsewhere in Polynesia”. Sykes
(1977) also claimed that “A. shuttleworthianum is recorded from parts of tropical Polynesia as far east
as Pitcairn”. However, identified collections of A. shuttleworthianum have only been collected from
Pitcairn Island (Kunze 1840–1851) and the Kermadec Islands (Cheeseman 1925; Allan 1961; Sykes
1977). Such a disjunct distribution seems highly unlikely, and further investigation of the whole
complex across the Pacific is needed.
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Measurements of spore size from different Pacific populations of the A. gibberosum/shuttleworthianum
aggregate indicate that there are two very different size ranges (Brownsey unpub.). One group,
including all the measured populations of A. shuttleworthianum from the Kermadec Islands, has
spores in the range of 51–56 × 34–39 μm. This is consistent with the octoploid chromosome number
recorded for A. shuttleworthianum from the Kermadecs (Brownsey 1977a). Another group, including
most of the populations of A. gibberosum, has smaller spores in the range 39–47 × 26–34 μm. This
suggests that these populations may be tetraploid, but no actual chromosome counts have been made
from A. gibberosum. It is likely that more than one taxon is included within each spore-size group.
Also, it is clear that populations on individual island groups are not homogeneous; different
populations from Vanuatu, Rarotonga, and Pitcairn Island fall into the two groups, suggesting both
tetraploid and octoploid plants are present.

Analysis of chloroplast DNA sequences (Ohlsen et al. 2014b) suggests that A. gibberosum and
A. stenolobum from Fiji form a clade that is sister to a clade comprising A. shuttleworthianum from the
Kermadec Islands, A. subflexuosum from New Caledonia, and A. gibberosum from Vanuatu. Whilst
nothing conclusive can be determined from this, the indications are that the complex is genetically
variable in the Pacific.

Analysis of low-copy nuclear DNA sequences strongly suggests that A. shuttleworthianum from the
Kermadec Islands is an allopolyploid species derived from A. flaccidum and a second, unidentified,
species (Shepherd et al. 2008). One possibility is that the second parent belongs to the Flaccidum
group of Clade V (Ohlsen et al. 2014b).

Until this complex is further investigated it is impossible to be certain whether plants of
A. shuttleworthianum from Pitcairn Island and from the Kermadec Islands belong to the same species.
If it can be shown that they are not the same, then the plants on the Kermadec Islands will require a
new name.

Fig. 148: Asplenium shuttleworthianum. Mature
plant growing in shaded forest.

Fig. 149: Asplenium shuttleworthianum. Mature
plant growing in shaded forest.
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Fig. 150: Asplenium shuttleworthianum.
Herbarium specimen from Raoul Island, WELT
P022073/C, showing adaxial surface of fertile
frond.

Fig. 151: Asplenium shuttleworthianum. Herbarium
specimen from Raoul Island, WELT P007482,
showing abaxial surface of fertile frond.

Fig. 152: Asplenium shuttleworthianum. Close
up of WELT P022073/C showing adaxial surface
of expanded ultimate lamina segments.

Fig. 153: Asplenium shuttleworthianum. Close up
of WELT P007482 showing ultimate lamina
segments expanded around submarginal sori and
indusia.

Asplenium subglandulosum (Hook. & Grev.) Salvo, Prada &
T.E.Díaz, Candollea 37: 475 (1982)

≡ Gymnogramma subglandulosa Hook. & Grev., Icon. Fil. 1, 91 (1828)
≡ Pleurosorus cuneatus Fée, Mém. Foug., 5. Gen. Filic. 180 (1852) nom. illeg., nom. nov. pro

Gymnogramma subglandulosa Hook. & Grev. 1828
≡ Pleurosorus subglandulosa (Hook. & Grev.) Tindale, Vict. Naturalist 73: 169 (1957)

Holotype: NSW [New South Wales], Fraser, Herb. Hooker., K 001092585!
= Grammitis rutifolia R.Br., Prodr. Fl. Nov. Holland. 146 (1810) – as Grammitis rutaefolia
≡ Gymnogramma rutifolia (R.Br.) Desv., Mém. Soc. Linn. Paris 6: 213 (1827)
≡ Pleurosorus rutifolius (R.Br.) Fée, Mém. Foug., 5. Gen. Filic. 180 (1852)
≡ Ceterach rutifolium (R.Br.) Mett., Fil. Hort. Bot. Lips. 80 (1856)
≡ Gymnogramma pozoi var. rutifolia (R.Br.) Hook. & Baker, Syn. Fil., ed. 2. 379 (1874)

Lectotype (selected by Brownsey & Perrie 2017): Derwent, Risdon, [Tasmania], R. Brown
Iter Austral. No. 7, 1802–1805, BM 001045311!

= Gymnogramma alpina Potts, Trans. & Proc. New Zealand Inst. 10: 361 (1878)
Holotype: Rangitata Valley, Southern Alps, T.H. Potts, Herb. Cheeseman, AK 135877!
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Etymology: From the Latin sub-glandulosus (slightly glandular), a reference to the glandular hairs
sometimes present on the fronds.

Terrestrial or rupestral ferns. Rhizomes short, erect, bearing scales. Rhizome scales ovate with short
filiform apices, 1–2 mm long, 0.3–0.5 mm wide, dark brown, clathrate with thick cell walls. Fronds
25–135 mm long or rarely to 190 mm long. Stipes 10–70 mm long or rarely to 120 mm long, pale
brown, scaly at the very base, densely covered in colourless or pale brown glandular and non-
glandular hairs; hairs 0.5–2 mm long. Rachises pale brown proximally, green distally, hairy. Laminae
1‑pinnate to deeply 1-pinnate-pinnatifid, narrowly elliptic or narrowly ovate, with a broad terminal
segment, 15–95 mm long or rarely to 150 mm long, 6–26 mm wide, brownish-green, herbaceous,
densely covered in colourless or pale brown glandular and non-glandular hairs. Primary pinnae in 2–7
pairs below a broad apical segment, not overlapping, ovate or broadly ovate or flabellate; the longest
at or below the middle, 3–19 mm long, 2.5–13 mm wide; apices obtuse or rounded, margins entire or
shallowly incised, bases unequally cuneate and stalked; the proximal pinnae often with an acroscopic
lobe, sometimes divided almost to the midrib into a pair of lobes. Sori away from margins, 2–8 mm
long, often becoming confluent at maturity; indusia absent. Mean spore size 39–42 μm long, 30–33
μm wide; perispores with broad ridges.

Fig. 154: Asplenium subglandulosum
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Southern North Island.
South Island: Sounds-Nelson, Marlborough, Canterbury, Otago.

Altitudinal range: 30–1200 m.

Asplenium subglandulosum is recorded in the North Island only
from collections in Hawke’s Bay, the north-west Ruahine Ranges,
and Cape Palliser. The species extends from c. 30 m near Cape
Palliser Bay up to 450 m in the Ruahine Ranges. In the South
Island scattered populations occur in lowland to montane areas
on the drier eastern side from near Picton to Cromwell in central
Otago, with a doubtful record from D’Urville Island (AK 135876)
that needs confirmation. The species occurs from 30 m at the
Clarence River, Marlborough, to 1200 m near Clyde, Otago. Field
(1890) noted that the plant “was first gathered near Cape
Terawhiti, by a Maori shepherd, who took it into Wellington”, but
no such specimen has survived unless it is Colenso 1938
(AK 671), which is labelled only “cliffs of Cook Strait”.

Also Australia (Western Australia, Northern Territory, South
Australia, Queensland, New South Wales, Victoria, Tasmania).

Biostatus: Indigenous (Non-endemic).

The species (as Pleurosorus rutifolius) was given a conservation status of Naturally Uncommon by de
Lange et al. (2013).

Habitat:  Asplenium subglandulosum occurs in crevices of open, sunny rock faces or in rocky ground
under scrub. It grows in the crevices and fissures of limestone, greywacke, and schist. It is often found
with Asplenium flabellifolium, Pellaea calidirupium, and species of Cheilanthes.

Recognition:  Asplenium subglandulosum is readily distinguished from all other New Zealand species
of Asplenium by the dense covering of glandular and non-glandular hairs on both surfaces of the
fronds, and the absence of indusia.

Cytology: n = 72 (Brownlie 1958).

Only tetraploid plants have been recorded in New Zealand, but in Australia Tindale & Roy (2002)
reported diploid, tetraploid, and hexaploid plants.

Hybridisation:  Asplenium subglandulosum is unusual among New Zealand species of the genus in
that it has not been recorded hybridising with any other species. Its isolated phylogenetic position in
Clade III of Schneider et al. (2004), in contrast to most New Zealand species, which occur in Clade V,
may account for this.

Notes:  Allan (1961) treated Asplenium subglandulosum in Pleurosorus, as P. rutifolius (see
Taxonomy under Aspleniaceae). In Australia, Brownsey (1998) retained both P. rutifolius and
P. subglandulosus as separate species, albeit “with considerable reservation”. However, when treated
in Asplenium, the name A. rutifolium based on Brown’s Grammitis rutifolius is preoccupied by
A. rutifolium Kunze, and hence A. subglandulosum has priority.
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Salvo et al. (1982) treated Pleurosorus papaverifolius (Kunze) Fée from Chile and Argentina, and
P. hispanicus (Cosson) C.V.Morton from Spain and Morocco, as subspecies of Asplenium
subglandulosum. We prefer to retain the different geographical populations as separate species, but
the status of these taxa, including whether more than one is present in Australia, requires further
investigation. Australasian populations show considerable variation in spore size and in the nature and
abundance of their hairs (Brownsey 1998), and are known to be diploid, tetraploid, and hexaploid
(Dawson et al. 2000; Tindale & Roy 2002), whereas Spanish populations are diploid (Salvo et al.
1982). Molecular evidence (Ohlsen et al. 2014b) indicates sequence differences between the
populations world-wide.

Gymnogramma alpina was described by Potts (1878) from a specimen collected by Mr Gray in the
Upper Ashburton District, Canterbury, growing in rock crevices at 3000 ft. No original material has
been located in CHR, K, or WELT, but there is one specimen in the Cheeseman Herbarium
(AK 135877) labelled “Rangitata Valley, Southern Alps, T.H. Potts”, and annotated “type of G. alpina
Potts” in Cheeseman’s writing. There is no reason to doubt the authenticity of the specimen or label, it
accords reasonably well with the protologue, and in the absence of any other original material is the
presumed holotype of G. alpina. The material is clearly Asplenium subglandulosum.

Given (1972) analysed the ecological requirements of Asplenium subglandulosum (as Pleurosorus
rutifolius) from all the then known New Zealand collections of the species. He also outlined the
conservation status of the species at that time.

Fig. 155: Asplenium subglandulosum. Mature
plant growing in limestone rock crevice.

Fig. 156: Asplenium subglandulosum. Mature
plants growing in limestone rock crevice.

Fig. 157: Asplenium subglandulosum. Mature
1‑pinnate-pinnatifid fronds covered in long white
hairs.

Fig. 158: Asplenium subglandulosum. Mature
1‑pinnate-pinnatifid fronds covered in long white
hairs.
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Fig. 159: Asplenium subglandulosum. Long,
white, glandular and non-glandular hairs on
adaxial surface of laminae

Fig. 160: Asplenium subglandulosum. Abaxial
surface of lamina showing abundant hairs and
confluent sori away from the margins.

Asplenium trichomanes L., Sp. Pl. 1080 (1753)
≡ Chamaefilix trichomanes (L.) Farw., Amer. Midl. Naturalist 12: 270 (1931)

Lectotype (selected by Bobrov 1984): Herb. Linn. No. 1250.12, LINN (!online).

Etymology: From the Greek Trichomanes, Theophrastus’s name for maidenhair spleenwort.

Vernacular name: maidenhair spleenwort

Terrestrial or rupestral ferns. Rhizomes short, erect, bearing scales. Rhizome scales acicular with
short apices, 2–5 mm long, 0.2–0.5 mm wide, dark brown, clathrate with an occluded central midrib.
Fronds 25–300 mm long. Stipes 2–55 mm long or rarely to 80 mm long, dark brown, very narrowly
winged to the base, shiny, stiff, polished, glabrous except at very base. Rachises dark brown, very
narrowly winged throughout, glabrous. Laminae 1-pinnate, linear, tapering gradually to the apex,
25–290 mm long, 4–21 mm wide, dark green on both surfaces, coriaceous, glabrous. Primary pinnae
in 10–36 pairs below a small apical segment, not overlapping, all oblong or broadly elliptic or broadly
ovate except 1–2 proximal pairs often greatly reduced and widely spaced; the longest at about the
middle, 2–10 mm long, 1–7 mm wide; pinna apices obtuse or rounded, margins shallowly crenate or
serrate, bases cuneate or acute, sessile or very shortly stalked or rarely 1–2 proximal pairs adnate.
Sori away from margin; indusia 1–3 mm long, straight; free margins of indusia irregularly incised.
Mean spore size 34–47 μm long, 31–33 μm wide; perispores with numerous crests and ridges.
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Fig. 161: Asplenium trichomanes
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.
South Island: Western Nelson, Sounds-Nelson, Marlborough,
Westland, Canterbury, Otago, Southland.

Altitudinal range: 5–1375 m.

Asplenium trichomanes has a scattered distribution in the North
Island, where it occurs mainly on limestone; populations are
known at Kawakawa, Northland, from Port Waikato to Waitomo,
from Hawke’s Bay to the Ruahine Ranges, and in southern
Wairarapa. Cheeseman (1906) also recorded this species from
Mt Taranaki, but there is no specimen in his herbarium. There is
a single collection from this location without collector or date
(AK 114914), but it has not been collected there for over a
century and needs confirmation. The species occurs in coastal
and lowland areas from near sea level, up to 1000 m in the
Kaimanawa Mountains. In the South Island it grows in lowland to
montane areas extending locally to the sub-alpine, mainly on the
eastern side of the island from Nelson to the Hokonui Mountains,
Southland. It ranges from 50 m at Tākaka to 1375 m on
Mt Owen, north-west Nelson, and in the Inland Kaikōura Range.
It is not known from Fiordland, Stewart Island, or the Chatham
Islands.

Also North America, Europe, Asia, Africa, Australia (Western Australia, South Australia, Queensland,
New South Wales, Victoria, Tasmania).

Biostatus: Indigenous (Non-endemic).

Habitat:  Asplenium trichomanes grows most frequently in crevices and fissures of limestone or
marble, but also occurs on greywacke, schist, and serpentine. It grows on open exposed rocks, bluffs,
cuttings, and banks, under overhangs, or on rock in the shade of podocarp, broadleaved or beech
forest, kānuka or mānuka, or under scrub. Occasionally it extends into sub-alpine tussock, and around
Kāwhia Harbour it grows close to the sea.

Recognition:  Asplenium trichomanes is recognised by its dark brown polished stipes and rachises,
narrow pinnate fronds, and sessile, oblong, or ovate pinnae. It is similar to A. flabellifolium but readily
distinguished by its brown, rather than green, stipes and rachises. It also lacks the characteristic
rachises of A. flabellifolium that extend beyond the distal pinnae and root at their tips. Asplenium
flabellifolium typically also has flabellate pinnae, while the pinnae of A. trichomanes are oblong to
ovate.

Cytology: n = 72, 108 (Brownlie 1954; Dawson et al. 2000).

Hybridisation:  Asplenium trichomanes is unusual among New Zealand species of the genus in that it
has not been recorded hybridising with any other species. Its isolated phylogenetic position in Clade
XI of Ohlsen et al. (2014b), in contrast to most New Zealand species, which occur in Clade V, may
account for this.

Notes: Two chromosome races, representing tetraploid and hexaploid forms, have been reported for
A. trichomanes in New Zealand (Brownlie 1954; Lovis 1956, 1958; Dawson et al. 2000). Lovis (1956,
1958) noted that the hexaploid could only be distinguished morphologically by the nature of the
rhizome scales, which have a broader occluded central midrib than in the tetraploid, and by the size of
the spores (34–39 μm long in the tetraploids and 39–47 μm in the hexaploids). Only three collections
of the tetraploid were known to Lovis, none of them now represented in New Zealand herbaria, but
stated to have come from Tangoio, north-east of Napier, from Pukeora Sanatorium, west of
Waipukurau, and from the upper reaches of the Tukipo River.

The two cytotypes probably deserve recognition as separate taxa, but whether at specific or
subspecific level requires further investigation. The correct names are also in doubt. The hexaploid
was described as A. melanolepis by Colenso (1888), but this name is illegitimate because of an earlier
homonym, and the taxon requires a new name at either specific or subspecific rank.

The diploid taxon in Europe has traditionally been known as A. trichomanes L. or A. trichomanes
subsp. trichomanes (Lovis 1964), and the tetraploid taxon as either A. trichomanes subsp.
quadrivalens D.E.Mey. or A. quadrivalens (D.E.Mey.) Landolt (Meyer 1962; Landolt 2010). A lectotype
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for A. trichomanes L. was designated in this sense by Viane (in Jonsell & Jarvis 1994), but his
selection is pre-dated by Bobrov (1984), who designated a tetraploid specimen in LINN as the
lectotype (see Youxing & Viane 2013). If confirmed, Linnaeus’s name would therefore apply to the
tetraploid taxon and not to the diploid. Youxing & Viane (2013) indicated that a proposal might be
made to conserve the name A. trichomanes sensu stricto with a conserved type. Pending such a
proposal, we use the name A. trichomanes here in a broad sense to encompass both the cytotypes
present in New Zealand.

The tetraploid taxon is widely distributed in North America, Europe, Asia, Africa and Australia (Western
Australia, South Australia, New South Wales, Victoria, Tasmania), but the hexaploid is known only
from New Zealand, apart from a single collection from ACT, Australia (Brownsey 1977a, 1998).

The tetraploid taxon was given a conservation status of Nationally Critical by de Lange et al. (2013).

Fig. 162: Asplenium trichomanes. Mature plants
growing under overhang.

Fig. 163: Asplenium trichomanes. Mature plant
growing in rock crevice.

Fig. 164: Asplenium trichomanes. Mature plants
growing in limestone rock crevice.

Fig. 165: Asplenium trichomanes. Mature plant
growing terrestrially.
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Fig. 166: Asplenium trichomanes. Pinnate
laminae showing red-brown rachises, oblong
pinnae with rounded apices, and sori elongated
along the veins.

Fig. 167: Asplenium trichomanes. Abaxial surface
of lamina showing sori and indusia elongated
along the veins away from the margins.

Asplenium ×lucrosum Perrie & Brownsey in Perrie et al., Pl. Syst.
Evol. 250: 246 (2005)

Holotype: New Zealand, Palmerston North, Massey University Turitea Campus, Bledisloe
Park, L. Perrie 2918, 26 Nov. 2003, WELT P020582/A-L!

Etymology: From the Latin lucrosus (gainful, profitable), a reference to the widespread commercial
cultivation of the plant.

Terrestrial or rupestral ferns. Rhizomes short-creeping, bearing scales. Rhizome scales narrowly ovate
with filiform apices, 5–20 mm long, 0.5–1.5 mm wide, dark brown, clathrate. Fronds 680–1200 mm
long. Stipes 50–400 mm long, dark brown proximally and abaxially, green distally and adaxially,
bearing narrowly ovate scales. Rachises green, scaly. Laminae 2–3-pinnate-pinnatifid, ovate or elliptic,
narrowed to a pinnatifid apex, 130–1000 mm long, 80–500 mm wide, yellow-green (in exposed
conditions) to dark green on both surfaces, herbaceous to coriaceous, bearing scattered scales,
lacking hairs, bearing bulbils near the apices of primary and secondary costae; fertile and sterile
pinnae dimorphic, the fertile narrower and more divided, occurring towards the lamina apex. Primary
pinnae in 14–34 pairs below pinnatifid apex, usually overlapping; proximal pinnae ovate or narrowly
ovate, those at mid-lamina narrowly ovate or narrowly elliptic; the longest at or below the middle,
40–300 mm long, 20–110 mm wide, apices acuminate, bases stalked. Secondary pinnae gradually
decreasing in length along each primary pinna to the distal end; the longest proximal secondary
pinnae ovate or narrowly ovate, 13–62 mm long, 7–18 mm wide, bases stalked; apices of fertile
secondary pinnae acute or acuminate, the sterile acute or obtuse; the distal secondary pinnae linear,
straight or falcate, apices acute, bases adnate. Tertiary segments linear; the longest fertile segments
5–11 mm long, 1–1.5 mm wide, sometimes deeply divided; the sterile shorter and broader. Sori
submarginal; indusia 3–7 mm long, straight; free margins of indusia entire. Spores aborted, of irregular
size and shape.
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Fig. 168: Asplenium ×lucrosum
distribution map based on databased
records at AK, CHR, OTA & WELT.

Distribution:  North Island: Auckland, Southern North Island.

Altitudinal range: 20–40 m.

Asplenium ×lucrosum is a widely cultivated plant. Young plants,
growing by vegetative propagation from bulbils, have been
observed near botanic gardens in Wellington and Palmerston
North (Perrie et al. 2005) and on Matiu / Somes Island,
Wellington Harbour. There are also records from Auckland City.
The plant is regarded as a casual adventive and, despite
producing only sterile spores, has the potential to spread by
means of its bulbils.

Biostatus: Exotic; casual.

Habitat: Occurs under native forest adjacent to planted areas in
botanic gardens, or near areas of restoration planting.

First record:  Perrie et al. (2005). Voucher: WELT P020582,
2003.

Recognition: Plants of Asplenium ×lucrosum are widely
cultivated and occasionally naturalised in New Zealand. They are
hybrid plants with aborted spores but capable of propagation by
means of their abundant bulbils. They are also dimorphic, either
producing separate sterile and fertile fronds, or frequently a mixture of sterile and fertile pinnae on the
same frond. The fertile pinnae are more highly dissected and tend to occur towards the apex of the
frond. Such dimorphism does not occur in either A. bulbiferum or A. gracillimum, with which
A. ×lucrosum has been confused. The aborted spores are an additional distinguishing character.

Notes:  Perrie et al. (2005) showed that Asplenium ×lucrosum is a hybrid between A. dimorphum from
Norfolk Island and A. bulbiferum from New Zealand, which arose in cultivation. Based on chloroplast
DNA data, the Norfolk Island A. dimorphum is the maternal parent, and the parent from which the
hybrid inherits its frond dimorphism. The other parent is likely to be A. bulbiferum, based on its similar
morphology and bulbiferous habit.

Fig. 169: Asplenium ×lucrosum. Mature plants
growing in cultivation.

Fig. 170: Asplenium ×lucrosum. Mature plant
showing dimorphic fertile and sterile fronds, the
fertile more finely divided.
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Fig. 171: Asplenium ×lucrosum. Fertile frond
with finely divided lamina segments.

Fig. 172: Asplenium ×lucrosum. Fertile frond
bearing bulbils.

Fig. 173: Asplenium ×lucrosum. Adaxial surface
of fertile frond with bulbils arising near the
apices.

Fig. 174: Asplenium ×lucrosum. Bulbils and young
plants establishing amongst leaf litter.
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Flora of New Zealand: PDF publications
The electronic Flora of New Zealand (eFloraNZ) project provides dynamic, continually updated, online
taxonomic information about the New Zealand flora. Collaborators in the project are Manaaki Whenua
– Landcare Research, the Museum of New Zealand Te Papa Tongarewa, and the National Institute of
Water and Atmospheric Research (NIWA).

The eFloraNZ presents new systematic research and brings together information from the Manaaki
Whenua – Landcare Research network of databases and online resources. New taxonomic treatments
are published as fascicles in PDF format and provide the basis for other eFloraNZ products, including
the web profiles.

eFloraNZ will have separate sets of PDF publications for algae, lichens, liverworts and hornworts,
mosses, ferns and lycophytes, and seed plants.

For each eFloraNZ set, the PDF files are made available as dated and numbered fascicles. With the
advent of new discoveries and research, the fascicles may be revised, with the new fascicle being
treated as a separate version under the same number. However, superseded accounts will remain
available on the eFlora website.

Fern and Lycophyte Set (ISBN 978-0-478-34761-6)
The Fern and Lycophyte Set includes ferns and lycophytes indigenous to New Zealand, together with
exotic species that have established in the wild. Species that are found only in cultivation are
excluded.
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