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Abstract a new species of Libertia, L. flaccidi-
folia, is described from Mt Tamahunga, Northland, 
New Zealand. Libertia flaccidifolia is similar to L. 
grandiflora but differs from that species in that it 
possesses broad, flaccid leaves, with strongly scabrid 
margins, fully dehiscing capsules, yellow-orange 
seeds, and a dodecaploid chromosome number. 
Libertia flaccidifolia is an extremely uncommon 
species that has declined in abundance following 
human-induced disturbance. Using the New Zea-
land Threat Classification System, we recommend a 
conservation status of Threatened/Nationally critical 
qualified OL (One Location), RR (Range Restricted), 
RF (Recruitment Failure). a revised key to species 
found in New Zealand is included.
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INTRODUCTION

The genus Libertia (Iridaceae) with c. 13 species, 
occurs naturally in South america, australia, New 
Guinea, and New Zealand. The New Zealand species 
were revised by Moore (1967), who recognised four 
species, and Blanchon et al. (2002), who recogn-
ised seven species. In her revision, Moore (1967) 

illustrated and referred to an unusual dodecaploid 
race of the usually hexaploid L. grandiflora from 
Mt Tamahunga, a local high point (c. 430 m a.s.l. 
36°18′S, 174°42′E), near Warkworth, Northland, 
with capsule dehiscence that “approaches that of L. 
pulchella [a name she used for plants now referred to 
as L. micrantha a.cunn.], in that the valves separate 
widely, leaving very yellow rounded seeds forming 
a central cone. These capsules are often associated 
with broad soft leaves…”. later, Moore (1976) 
stated that these dodecaploid plants came from a 
single colony near the summit of Mt Tamahunga. 
at the time of their revision of the New Zealand 
species of Libertia, Blanchon et al. (2002) were un-
able to locate fresh material of the Mt Tamahunga 
population, and they referred herbarium specimens 
of it to L. grandiflora.
 Despite that view, other New Zealand botanists 
have maintained the distinctiveness of the Mt Tama-
hunga plant, which has long been known by the 
informal tag name “Omaha”, a name coined by the 
late a. P. Druce (Druce 1993), who regarded it as 
an unnamed species. Further, the Mt Tamahunga 
Libertia has been listed (as Libertia aff. ixioides (b) 
(chR 174779 Omaha)) in appendix 2 of the New 
Zealand Threatened and Uncommon Plant lists as a 
taxonomically indeterminate entity in need of further 
research (e.g., de lange et al. 2004, 2009).
 Subsequent fieldwork by the authors at Mt Tama-
hunga located three populations that matched the 
description of the dodecaploid L. grandiflora. They 
were found to be morphologically different from 
both L. grandiflora and L. ixioides and, based on 
that evidence and their cytology, these plants are 
formally named and described as a new species.

MATERIALS AND METHODS

Morphology and cytology
Plant material of Libertia was collected from four 
sites on Mt Tamahunga, near Warkworth, in Janu-
ary 2006. Plants were cultivated under uniform 
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Table 1 Distinguishing features of Libertia grandiflora, L. flaccidifolia, and L. ixioides.

Libertia grandiflora L. flaccidifolia L. ixioides
habit leaves upright to slightly

 drooping
leaves strongly flaccid with
 leaf tips drooping to ground

leaves upright to
 slightly drooping

leaf shape straight slightly falcate straight
leaf size (100)–500(–1400) × 

 2–12 mm
(500)–700–960 × (7)–10–
 14 mm

(150)–550(–1160) ×
 3–12 mm

leaf colour in summer green green yellow
Proportion of leaf width in
 transverse section with only one 
 layer of vascular bundles

<50% >50% <50%

leaf scabridity finely scabrid to entire coarsely scabrid finely scabrid to entire
Infructescence:leaf ratio 1:0.96 1:0.89–1.56 (av. 1:1.18) 1:1.39
Ovary:bud size at anthesis 1:2 1:2 1:0.5
Outer tepal shape (outline) oblong-elliptical elliptical elliptical
Outer tepal shape (curvature) boat-shaped boat-shaped flattened
Inner tepal shape orbicular orbicular orbicular-elliptic
Inner tepal: outer tepal area ratio 1:0.11–0.22 1:0.15–0.3 1:0.36–0.52
capsule dehiscence full to partial full partial
Seed colour bright tangerine orange yellow-orange bright tangerine orange
chromosome number 2n = 6x = 114 2n = 12x = 228 2n = 12x = 228

conditions in a shade house; voucher specimens 
were prepared and deposited in the herbarium of 
the auckland Institute and Museum (aK) and the 
herbarium at Unitec, auckland. herbarium speci-
mens were obtained and examined from aK, WelT 
(herbarium of the Museum of New Zealand Te 
Papa Tongarewa), and chR (allan herbarium) for 
comparison purposes. Representative plant parts 
were preserved in 70% ethanol for later observation 
and sectioning.
 Measurements of morphological and anatomical 
details were made using the methods outlined in 
Blanchon (1999) and Blanchon et al. (2002), and 
chromosome counts were obtained using the meth-
ods outlined in Blanchon et al. (2000).

RESULTS AND DISCUSSION

Morphology and cytology
vegetatively, the Mt Tamahunga Libertia has some 
similarities with both L. ixioides and L. grandiflora. 
When flowering or fruiting it is easily separated 
from L. ixioides (Table 1), with different flower 
shape and form, capsule shape, and dehiscence. 
Differentiating the Mt Tamahunga Libertia from L. 
grandiflora is also possible, even when only veg-
etative material is found, as the leaves are strongly 
flaccid (or “floppy”), not bearing their own weight, 

with the leaf tips drooping to the ground (Fig. 1). 
This feature appears to be due to the broadness of 
the leaf and also to the leaf being a flattened convex 
lens shape in cross-section, with most of the leaf 
supported by a single layer of vascular bundles and 
associated fibres, and only the central quarter or 
third strengthened with a double layer of vascular 
bundles. In L. grandiflora, the leaf tends to be 
stiffer with a greater proportion strengthened by a 
double layer of vascular bundles. The leaf margins 
of the Mt Tamahunga Libertia are coarsely scabrid 
(Fig. 2), whereas those of L. grandiflora and L. ix-
ioides are usually only finely scabrid or completely 
smooth. The flowers and buds are similar to those 
of L. grandiflora (Fig. 3). capsule dehiscence is 
usually full, with the valves separating widely 
(Fig. 4). The seeds are distinctively yellow-orange 
(Table 1).
 Five plants from the Mt Tamahunga population 
were found to be dodecaploid (2n = 12x = 228, aK 
304023, aK 304024). No plants matching L. gran-
diflora either morphologically or cytologically 
were found on Mt Tamahunga. The dodecaploid 
chromosome number indicates that the Mt Tama-
hunga Libertia is reproductively isolated from the 
hexaploid L. grandiflora, as any hybrids between 
the two would be most likely to be nonaploid, and 
so sterile (see Blanchon 1999). The nearest known 
population of hexaploid L. grandiflora can be found 
at Woodcocks Reserve, nearly 20 km away.
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Fig. 1 habit of Libertia flaccidi-
folia, Mt Tamahunga. Scale bar = 
100 mm.

Fig. 2 coarsely scabrid leaf margin of Libertia flac-
cidifolia. Scale bar = 5 mm.

Fig. 3 Bud and mature flower of Libertia flaccidifolia. 
Scale bar = 10 mm.

 as both L. ixioides and the Mt Tamahunga Liber-
tia are present together in some mixed populations, 
and both are dodecaploid, it is possible that hybrids 
are produced between the two dodecaploids, al-
though the two species do flower at different times 
and we found no definite intermediates.
 It was decided on the basis of the significant 
differences in leaf morphology and anatomy, cap-
sule dehiscence, cytology, and reproductive isola-
tion to name the Mt Tamahunga Libertia as a new 
species.

TAXONOMY

Libertia flaccidifolia Blanchon & J.S.Weaver. sp. 
nov.  Fig. 5
diagnosis: Libertia grandiflorae (R.Br.) Sweet simi-
lis a qua differt foliis latis flaccidis forte scabrosis; 
capsulibus dehiscentibus omnino; seminibus fla-
vis-aurantiacis et dodecaploideo chromosomatum 
numero.
Similar to Libertia grandiflora (R.Br.) Sweet but 
differs from it by its broad, flaccid, strongly scabrid 
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Fig. 4 capsules of Libertia flac-
cidifolia and L. ixioides from Mt 
Tamahunga: A, L. flaccidifolia 
immature capsule; B, L. flac-
cidifolia mature capsule; C, L. 
ixioides immature capsule; D, L. 
ixioides mature capsule. Scale bar 
= 10 mm.

leaves, fully dehiscing capsules, yellow-orange 
seeds, and dodecaploid chromosome number.
holotypus: New Zealand, North Island, Northland, 
Mt Tamahunga, L. B. Moore, 26 Dec 1961, chR 
129196.
description: Plants consisting of leafy fans, closely 
bunched on short, much branched rhizomes. leaves 
broad, flaccid, tips usually lying on ground, (500)–
700–960 × (7)–10–14 mm, green to yellow-green, 
slightly falcate, the 2 sides similar; leaf bases green 
to red-brown; veins numerous, median ones may be 
crowded to form a slight midrib; margins coarsely 
scabrid; leaf in transverse section a flattened con-
vex lens shape, 2 rows of vascular bundles present 
centrally, with a single row of vascular bundles in 
more than half of the leaf width, marginal vascular 
bundle present, sclerenchyma present on inside of 
leaf sheath. Inflorescences long (400–720 mm), of-
ten shorter than leaf tips at anthesis, but elongating 
during fruit development to reach at least 2/3 the 
length of the leaves; peduncles 1/5–2/5 the length 
of the inflorescence. Panicle broad, usually openly 
branched; lower bracts long (40–100 mm), green 
and lanceolate, upper bracts shorter (15–40 mm) 
and green-brown, occurring singly; 1–7 flowers 
per branch. Pedicels slender and delicate, glabrous, 
10–20 mm long. Perianth bud often pigmented exter-
nally, usually longer than ovary at anthesis. Flowers 
12–15 mm diam.; tepals all white internally, inner 
tepals orbicular, unguiculate, usually overlapping 
outer tepals, cleft present at tips; outer tepals <1/2 
length of inner tepals but <1/3 the area, narrower, 

elliptical, red-brown, boat-shaped, with apiculus of 
fine hairs. Staminal filaments very shortly connate; 
anthers 1–2 mm long, yellow; pollen sacs broad, 
connective narrow; pollen ellipsoidal, monosulcate, 
37.5–45.0 × 27.5–32.5 µm. Ovary dark green, 1/2 the 
length of perianth bud; style branches not winged, 
usually pointing upwards. capsule 6–18 mm long, 
4–9 mm diam., tear-drop shaped, ripening from 
green to yellow or black, usually fully dehiscing 
by loculicidal openings. Seeds 1.0 × 1.0–1.5 mm, 
rounded, with reticulate-foveolate surface pattern-
ing, yellow to yellow-orange. chromosome number: 
2n = 12x = 228 (Moore 1967 and this paper). Fl 
Sep–Nov; FR Dec–Mar.
representative specimens: NORTh aUcKlaND: Mt 
Tamahunga, M. L. Moore, Jan 1967, chR 174779; 
Mt Tamahunga, J. S. Weaver & D. J. Blanchon, 12 
Jan 2006, aK 304024; Mt Tamahunga, J. S. Weaver 
& D. J. Blanchon, 12 Jan 2006, aK 304023; Mt 
Tamahunga, J. S. Weaver & D. J. Blanchon, 12 Jan 
2006, Unitec 1776; Mt Tamahunga, J. S. Weaver & 
D. J. Blanchon, 12 Jan 2006, Unitec 1779.
distribution and habitat: Libertia flaccidifolia has 
only been found on Mt Tamahunga, Rodney District, 
North auckland. It is found mainly between 200 and 
400 m a.s.l. on the southern side of Mt Tamahunga 
and just below the north-east summit. Generally it is 
found on ridges, track sides, steep, dry clay banks, 
and at the base of rocks in full sun or partial shade. 
On Mt Tamahunga L. ixioides is also found, usually 
lower (70–180 m a.s.l.), but mixed populations do 
occur.
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 associated species include trees and shrubs such 
as Beilschmiedia tarairi, Carmichaelia australis, 
Coprosma robusta, Cyathea medullaris, Griselinia 
lucida, Hebe stricta, Hoheria populnea, Knightia 
excelsa, Melicytus ramiflorus, Pittosporum euge-
nioides, Rhabdothamnus solandri, Rhopalostylis 
sapida, Sophora chathamica, and clumps of Col-
lospermum hastatum and Gahnia spp.
recognition: Libertia flaccidifolia is distinguished 
from L. grandiflora and other species by its distinctly 
broad, scabrid, flaccid leaves, with the tips drooping 
to the ground. Other species, such as L. grandiflora 
and L. ixioides, have stiffer leaves with smooth or 
slightly scabrid margins. capsule dehiscence is usu-
ally full in L. flaccidifolia, with the valves separating 
widely, whereas L. ixioides has only slight capsule 
dehiscence, and in L. grandiflora the capsule valves 

do not usually open as widely as in L. flaccidifolia. 
The seeds are distinctively yellow or yellow-orange, 
which differs from the orange seeds in most Libertia 
species found in New Zealand.
 The only plants that approach the morphology 
of Libertia flaccidifolia are found at Martins Falls. 
Moore (1967) noted that “plants growing some 8½ 
miles away (at Martins Falls, Warkworth) are very 
similar in size and habit and also match the 12-ploid 
[Mt Tamahunga] plants in having unusually strongly 
scabrid leaf margins, but cytologically they differ, 
having the hexaploid number of chromosomes”.
 a visit by one of us (DB) to Martins Falls found a 
few scattered plants matching Moore’s description. 
On examination, these plants were found to be simi-
lar to those on Mt Tamahunga, with similar scabrid 
leaf margins, although the leaves were smaller 

Fig. 5 holotype of Libertia flac-
cidifolia Blanchon & J.S.Weaver 
(L. B. Moore, chR 129196).



New Zealand Journal of Botany, 2009, vol. 47322

Fig. 6 Grazing damage on plant 
of Libertia flaccidifolia, Mt Tama-
hunga.

(210–435 × 5–11 mm), and not quite as flaccid. None 
of the plants seen were bearing fruits at a suitable 
stage for comparison with the Mt Tamahunga Lib-
ertia. examination of herbarium specimens found 
one with a complete infructescence (chR 141291), 
which at 320 mm in length was smaller than those of 
the Mt Tamahunga Libertia. at this stage, and until 
further work is undertaken to determine the relation-
ship of this population to the Mt Tamahunga Libertia 
and L. grandiflora, we have refrained from making 
any taxonomic conclusions about the Martins Falls 
plants.
etymology: The name Libertia flaccidifolia refers 
to the flaccid leaves with tips which droop to the 
ground.
conservation status: de lange et al. (2009) noted the 
Mt Tamahunga population (as Libertia aff. ixioides 

(b) (chR 174779 Omaha)) as being taxonomically 
indeterminate and data deficient, and as Naturally 
Uncommon RR (p. 91). currently L. flaccidifolia 
is only known from three sites in one reserve with 
perhaps 100–150 individual plants in total. at least 
one population near the summit of Mt Tamahunga 
has disappeared since 1967 due to the construction of 
a meteorological microwave station (Young 2007). 
leaves and fruit were being heavily grazed by goats 
and/or possums in 2006 at all three sites (Fig. 6) and 
only a few seedlings were observed at the sites on 
the southern side of Mt Tamahunga. Based on this 
data, and using the New Zealand Threat Classifica-
tion system (Townsend et al. 2008), L. flaccidifolia 
qualifies for listing as Threatened/Nationally Criti-
cal qualified One Location (OL), Range Restricted 
(RR), Recruitment Failure (RF).

Revised key to species of Libertia in New Zealand (modification of Blanchon et al. 2002)
1 leaf in transverse section simple, single row of vascular bundles, no sclerenchyma on inside of leaf 

sheath, leaves different on each side; rhizome simple, sparingly branched and leafy; 3 or more bracts at 
inflorescence branches; pedicels pubescent; flowers with equal tepals; pollen sacs narrow, divided by 
broad connective ..................................................................................................................................... 2

 leaf in transverse section thickened, convex or irregular-shaped (vascular bundles causing protrusions 
in epidermis), 2 rows of vascular bundles present, sclerenchyma present on inside of leaf sheath, leaves 
similar on each side; rhizome not leafy; 1 bract at inflorescence branches; pedicels glabrous; flowers 
with unequal tepals; pollen sacs broad, connective narrow ................................................................... 3

2 Leaf margins finely scabrid; leaves narrow and grass-like; bracts at inflorescence branches narrow; in-
florescences delicate and simple; outer tepals slightly shorter and narrower than inner, apiculus present 
at tips, cleft absent; pollen sacs white; flowers opening outside bracts on long pedicels; seeds lemon 
yellow or yellow-orange, seed surface texture pitted, not reticulate or foveolate ............... L. micrantha
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 Leaf margins coarsely scabrid (or not scabrid); leaves broad; bracts at inflorescence branches broad or 
absent (L. pulchella var. pygmaea); inflorescences stout and often multi-branched; outer tepals almost 
indistinguishable from inner, apiculus absent from tip, small cleft present; pollen sacs cream or yellow; 
flowers opening initially within bracts, capsules carried subsequently beyond bracts by pedicel elonga-
tion; seeds red or red-brown, reticulate-foveolate sculpturing on surface ..........................L. pulchella*

3 leaf in transverse section irregular in shape, vascular bundles causing protrusions in epidermis; marginal 
vascular bundles absent from leaf, margin in transverse section acute; rhizome short and erect, raising 
fans above ground .................................................................................................................................. 4

 leaf in transverse section convex lens-shaped, vascular bundles within leaf thickness in 2 rows cen-
trally, marginal vascular bundles present giving swollen appearance to leaf margin in transverse section; 
rhizome short and highly branched or elongate at or below ground level ............................................. 6

4 Pedicels long (10–30 mm); outer whorl of tepals nearly as long as inner, but narrower ..L. paniculata*
 Pedicels short (0–13 mm); outer whorl of tepals half or less than half the length of the inner ............. 5
5 Pedicels almost non-existent (flowers sessile); outer whorl of tepals similar size to inner and rounded; 

flowers blue .....................................................................................................................L. sessiliflora*†
 Pedicels short but visible (6–13 mm); outer whorl of tepals <one-half of inner ones and pointed; flowers 

white ...................................................................................................................................L. chilensis*†
6 Rhizomes elongate, fans spreading some distance from parent plant .................................................... 7
 Rhizomes short and highly branched, fans clustered ........................................................................... 10
7 Leaf veins indistinct or forming slight midrib; flowers and capsules held above leaf tips; outer whorl 

of tepals one-third or less the area of the inner tepals, elliptical and adaxial face concave; inner whorl 
orbicular; capsules partially dehiscent** ...............................................................................L. edgariae

 Leaf veins distinct or indistinct; flowers and capsules usually held below leaf tips; outer whorl of tepals 
large, more than one-third the area of the inner tepals, blunt and flat; inner whorl oval-elliptical; capsules 
indehiscent** .......................................................................................................................................... 8

8 leaf veins indistinct; leaves turn yellow in full sun; leaves straight or at most slightly falcate; capsules 
large (>20 mm long), turning yellow-orange on ripening  ................................................L. cranwelliae

 leaf veins raised and prominent; leaves remain green or bronze even in full sun; leaves stiff and falcate; 
capsules small (<15 mm long), turning from green to yellow-brown, then black on ripening .............. 9

9 leaf veins prominent and red or orange; plants in coastal areas .......................................L. peregrinans
 leaf veins uncoloured or pale yellow; plants inland ....................................L. ixioides × L. peregrinans
10 leaves turning yellow in full sun; mature capsules usually held below leaf tips; ovary larger than peri-

anth bud at anthesis**; outer whorl of tepals greater than one-third the area of the inner tepals, flat and 
elliptical; inner whorl orbicular-elliptical ................................................................................ L. ixioides

 leaves not turning yellow in full sun; mature capsules usually held above the leaf tips; ovary same size 
or smaller than perianth bud at anthesis**; outer whorl of tepals less than one-third the area of the inner 
tepals, adaxially concave and elliptical; inner whorl orbicular ............................................................ 11

11 Plants small (100–400 mm leaf length); leaf bases purple-red; leaf veins evenly spaced; inflorescences 
simple and delicate; capsules cupiform, partially dehiscent** .............................................. L. mooreae

 Plants usually larger (100–1400 mm leaf length); leaf bases green, pale pink or red brown; leaf veins 
coalescing centrally to form midrib; inflorescences highly branched and stout; capsules pyriform and 
fully dehiscent**, revealing column of seeds ...................................................................................... 12

12 leaves broad (10–14 mm), flaccid, with leaf tips drooping to the ground, coarsely scabrid; capsules 
dehiscing fully with valves curving at right angles to pedicel; seeds yellow to yellow-orange ..............

  ...........................................................................................................................................L. flaccidifolia
 leaves narrower (2–12 mm), upright to slightly drooping, margins entire to slightly scabrid; capsules 

fully dehiscing but not quite reaching right angles to pedicel; seeds bright orange ..........L. grandiflora
*These species are foreign and are cultivated in New Zealand. Libertia paniculata is found naturally in 

mainland australia, L. pulchella in mainland australia, Tasmania, and New Guinea, while L. sessiliflora 
and L. chilensis are found in chile.

**For comprehensive diagrams of buds and capsules, see Moore & edgar (1970).
†These species were referred to as L. caerulescens and L. formosa, respectively, in Blanchon et al. 

(2002).
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