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Abstract: Although Kosciuszko National Park is one of the largest and oldest in New South Wales, the vascular flora
found within it has not been fully documented. An understandable focus on the alpine and subalpine flora has resulted
in a lesser focus on the flora of the extensive tracts of forest and woodlands found in the montane, tableland and lower
Snowy River zones of the Park. Here we summarise and provide an overview of the entire vascular flora across the
full range of floristic zones within Kosciuszko, building upon earlier summaries focussed solely on the alpine and
subalpine zones. Our compilation of records resulted in a total vascular flora for Kosciuszko National Park of 1435
taxa, of which 1105 taxa (77%) are native and 330 taxa (23%) are alien, excluding cultivated taxa. Based on 1990 data
for the flora of New South Wales, Kosciuszko National Park hosts 24% of the State’s native vascular flora and 26%
of the State’s alien vascular flora. There are 25 species of vascular plant that are endemic to the park and all but one
(Haloragis milesiae) occur in the alpine and subalpine zones. A further 86 species have their NSW occurrences confined
to the park. Many of the 24 endangered or vulnerable species found within the park also have their main occurrences
in treeless subalpine and alpine vegetation. An additional 105 species are at the limits of their geographic distribution,
have disjunct occurrences in the park or are uncommon in the Alps and these occur across a range of floristic zones.
At least one species, Euphrasia scabra, is listed as presumed extinct in the park although it occurs elsewhere in New
South Wales. Although well surveyed overall, areas including the Byadbo Wilderness, Pilot Wilderness and forests on
the western flanks are by comparison under sampled and will require further survey effort in future to fully document
the flora of the park. Historical legacies of past land use practices and impacts from current recreational uses, as well
as impacts from feral herbivores and alien plant species all pose ongoing threats to the long term survival of many
plant species found within the park. The interaction of these threats with increasing temperatures, shifting rainfall
patterns including snow cover and changing fire regimes will require ongoing monitoring and increased resourcing if
significant changes to ecosystems are to be effectively managed.
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Introduction

Kosciuszko National Park (KNP) is the largest national
park in New South Wales and comprises 690,660 ha of
diverse climates, geologies and vegetation types. Vegetation
communities range from dry woodland and shrubland
communities in the lower Snowy River area (Clayton-Greene
& Ashton 1990; Pulsford er al.1993) through extensive
tracts of montane forest and woodland communities, to the
herbfields of the true alpine zone (Wimbush & Costin 1973;
Costin et al. 2000) as well as unusual communities such as
Acacia shrublands (Clayton-Greene & Wimbush 1988) and
cool temperate rainforest (Doherty et al. 2011). Vegetation
types and patterns found within KNP have been summarised
broadly by Good (1992) and in more detail by Gellie (2005).
The park has been the subject of botanical exploration and
documentation since the late 1800s (Helms 1890; Maiden
1898; Maiden 1899). However, because the area contains the
highest peaks in Australia and because true alpine areas in
Australia are highly restricted (Costin 1957; Costin 1968;
Costin 1981), much of the botanical focus within Kosciuszko
National Park has been in the treeless alpine and subalpine
zones (Wimbush & Costin 1973; Wimbush & Costin 1979a;
Wimbush & Costin 1979b; Wimbush & Costin 1979c;
McDougall & Walsh 2002; McDougall & Walsh 2007).
Alpine and treeless areas represent less than 14% of the
area of the park and the surrounding tracts of montane and
tablelands forests and woodlands are much less documented
and studied. This paper builds upon the work of Thompson
and Gray (1981), which focussed on areas above 1500m, and
extends coverage to the whole of KNP so as to provide a
comprehensive record of all known vascular plant species.

Location, Biophysical Setting and History

The park is located in the Southern Tablelands Botanical
Region of NSW and protects significant areas of the
Australian Alps and South East Highlands Bioregions (IBRA
2004). The geology of the region is complex (see Bureau of
Mineral Resources, 1990), but more than half of the reserve
consists of Silurian and Devonian granitic rocks, particularly
in the higher southern parts of the park, which have displaced
Ordovician sediments to the west and to the east. A mixture of

Table 1. Modelled climatic ranges in Kosciuszko National Park
(BIOCLIM 30 sec resolution) (Hijmans et al. 2005).

Climate Variable Range

Mean annual temperature 2.4-13.3°C
Mean temperature of coldest month -5.5-0.8°C
Mean temperature of warmest month 13.8-29.6°C
Mean annual precipitation 590-2720mm
Mean precipitation of driest month 34-128mm
Mean precipitation of wettest month 62-297mm
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Ordovician, Silurian and Devonian volcanics and a series of
faults run through the middle of the reserve from south west
to north east, resulting in a complicated geology, particularly
in the northern parts between the Long Plain Fault Zone and
the Tantangara Fault. Small areas of Silurian Limestone also
occur in this northern area (e.g. Yarrangobilly Caves, Blue
Waterholes) as do occasional intrusions of Tertiary Basalt
(e.g. east of Mt. Selwyn). An altitudinal range of over 2000
m, from 200 m asl in the lower Snowy River to 2228 m asl
on Mt. Kosciuszko, gives rise to a wide range of climatic
conditions (Table 1). Overall, the eastern fall of the reserve
receives less precipitation than the central and western areas,
due to a rain shadow effect and this is particularly the case in
the lower Snowy River area.

The area comprising what is now KNP was inhabited by the
Walgalu, Djilamatang and Ngarigo Aboriginal tribal groups
(Tindale 1974; Young, Mundy & Mundy 2000). Alpine
and subalpine areas were used seasonally, particularly in
relation to the harvesting of Bogong moths in summer
(Flood 2010) whereas permanent and more intensive use was
made of fertile areas at lower altitudes on the Tablelands,
including the Snowy River Valley. European colonisation
and subsequent settlement and exploration from the early
1800s onward led to a period of mixed land use ranging from
gold mining and cattle and sheep grazing in the mid 19™ to
mid 20™ centuries to intensive development for the Snowy
Mountains Hydroelectric Scheme from the mid 20" century
onward. There has also been concentrated development in
subalpine areas for ski resort development since the 1970s.
The core of the park was declared in 1944 as a State Park
and a variety of additions over the subsequent decades and
a change in status in 1967 to National Park have increased
the park to over 690,000 ha. Although much of what is
now Kosciusko National Park still retains relatively intact
vegetation communities and a diverse flora, these past
land uses have left a legacy of disturbances from grazing,
clearing, logging and altered fire regimes. One legacy of
these disturbances has been the establishment of populations
of exotic plant species, naturalised either from the grazing
era or resulting from plantings and introductions during the
mining and hydroelectric development periods.

Methods

Thompson & Gray (1981) was used as the starting point
for the list compilation. Collections were then examined
from Australian herbaria via Australia’s Virtual Herbarium
http://avh.chah.org.au/, and the Waste Point Herbarium,
Kosciuszko National Park, maintained by the New South
Wales Office of Environment and Heritage. Taxa included
in the list were primarily from herbarium specimens, but a
small number of species were added based on authoritative
sources where no specimen had been lodged (see Appendix
1). The list is current as of June 2014. Data on origin and
use of alien species were obtained from the Germplasm
Resources Information Network (http://www.ars-grin.gov/),
accessed in August 2013. After compilation and vetting of
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Fig. 1. Map of Floristic zones in Kosciuszko National Park.
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Table 2. Floristic Zones in Kosciuszko National Park based on McRae (1989) and Good (1992), indicating area of each zone and

sampling intensity of all vegetation surveys undertaken within it.

Floristic Zone

Lower Snowy < 700m (Dry Woodlands and Open Forests)
Tableland Forest 400-1000m (Dry — Moist Forests)

Montane Forest 1000m- 1400m (Moist — Wet Forests)

Subalpine Snowgum 1400-1800m (Moist Woodlands and Open Forests)
Subalpine/Montane Treeless < 1800m (Grasslands, Bogs, Fens and Heathlands)

Alpine > 1800m (Herbfields, Feldmark, Grasslands, Bogs, Fens and Heathlands)

Area (ha) Area (as % Full Floristic Plot Density

of KNP) Plots (No.) per 10,000 ha
48200 7 46 9
186706 27 138 7
228743 33 239 10
139967 20 123 9
62165 9 211 34
24879 4 148 59

Table 3. Number of native taxa in Kosciuszko National Park by taxonomic group and showing Dicot:Monocot ratios and taxa per
10,000 ha by whole of park and in relation to the area of each floristic zone separately.

Whole of Lower Snowy Tableland Forest

Park <700m <1000m
Total Taxa 1105 253 464
Ferns & Fern Allies 35 8 15
Gymnosperms 3 2 2
Monocots 302 59 115
Dicots 765 184 332
Dicot:Monocot Ratio  2.5:1 3.1:1 2.9:1
Taxa Per 10,000 ha 16 52 25

the list for taxonomic consistency and current accepted name
using the Australian Plant Census (http://www.anbg.gov.au/
chah/apc/), taxa were assigned to broad floristic zones based
on McRae (1989) and Good (1992) (Figure 1; Table 2),
using descriptive habitat information on herbarium labels,
vegetation plot data held by Office of Environment and
Heritage, incidental records, relevant publications, or from
personal knowledge.

Results

The current total recorded vascular flora for KNP is 1435 taxa,
of which 1105 taxa (77%) are native and 330 taxa (23%) are
alien, excluding cultivated taxa (Appendix 2). Based on 1990
data for the vascular flora of NSW, Kosciuszko National Park
hosts 24% (1105 / 4677) of the NSW native vascular flora
and 26% (330 / 1253) of the NSW alien flora (http ://www.
anbg.gov.au/aust-veg/australian-flora-statistics.html).  The
totals to date reflect both opportunistic and targeted non plot
sampling as well as sampling undertaken during plot based
vegetation studies. However, plot sampling in relation to the
aerial extent of each floristic zone (Table 2) shows a strong
bias towards treeless areas. With a maximum sampling
density of 59 plots and a minimum of 7 plots per 10,000 ha,
this indicates a very low number of plot samples in forested
areas in KNP relative to the extent of these vegetation types.

Montane Forest ~ Subalpine Snow- Subalpine/Montane Alpine
1000-1400m  gum 1400-1800m Treeless <1800m >1800m
475 301 436 240
15 5 10 7
1 1 1 |
118 76 138 74
340 218 286 158
2.8:1 2.8:1 2.1:1 2.1:1
21 21 70 96

Native Flora Summary

The native flora consists of 1105 taxa: 35 ferns and fern
allies; 3 conifers; 765 dicots and 302 monocots. The
highest numbers of native taxa occur in the mid altitudes
(400-1800m) in the Tableland Forest, Montane Forest, and
Subalpine/Montane Treeless plains, followed by Subalpine
Snowgum and Alpine zones, with the lowest number of taxa
recorded in the Lower Snowy zone (Table 3). Approximately
70% of the native taxa are dicots and overall, the ratio of
dicots to monocots is approximately 2.5:1. This ratio is
higher in forest communities (2.9:1) than in alpine and
subalpine treeless communities (2.1:1), where the diversity
and proportion of grasses and sedges increases. As a function
of taxa per unit area, the Subalpine snowgum and Alpine
zones have a significantly higher density of taxa per unit
areas than the forested zones, apart from the Lower Snowy
zone where taxa per unit area is also high (Table 3).

Approximately 70% of taxa occur in only one or two floristic
zones in KNP (Table 4). This implies a strong environmental
sorting of species and reflects the strong altitudinal gradients
found in the park. Only 4 species occur in all 6 floristic
zones. More than 50% of the native taxa are perennial forbs,
30% are shrubs or woody twiners and only 9% are perennial
grasses (Table 5). Other life forms only constitute small
numbers of taxa, with 4.2% being annual or biennial forbs


http://www.anbg.gov.au/chah/apc/
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Table 5. Number of native taxa in Kosciuszko National Park by life form.

Number

TOTAL Annual/Biennial Forb Annual Grass Perennial Forb Perennial Grass Shrub/Woody Twiner

1105

Percentage 100

Table 6. Ten most numerous native plant families and genera in Kosciuszko National Park with number of taxa shown in brackets.

0.6

592 98
535 8.9

330
30.0

Rank Dicot Families Monocot Families Dicot Genera Monocot Genera
1 Asteraceae (159) Poaceae (100) Eucalyptus (31) Carex (21)
2 Fabaceae (88) Orchidaceae (75) Acacia (30) Pterostylis (19)
(Faboideae 58; Mimosoideae 30)
3 Myrtaceae (52) Cyperaceae (56) Senecio (23) Rytidosperma (18)
4 Ericaceae (28) Juncaceae (25) Olearia (21) Juncus (16)
Ranunculus (21) Poa (16)

5 Ranunculaceae (26) Asparagaceae (8) Brachyscome (16) Deyeuxia (12)

6 Proteaceae (22) Hemerocalidaceae (6) Pimelea (15) Isolepis (11)

7 Plantaginaceae (20) Colchicaceae (3) Craspedia (13) Thelymitra (10)
Hypoxidaceae (3)
Potamogetonaceae (3)

8 Rutaceae (19) Asphodelaceae (2) Geranium (11) Luzula (9)
Asteliaceae (2) Pomaderris (11) Prasophyllum (9)
Iridaceae (2) Pultenaea (11)
Restionaceae (2)

9 Apiaceae (18) Luzuriagaceae (1) Leptospermum (10) Agrostis (8)
Xanthorrhoeaceae (1) Grevillea (10)

Lamiaceae (18)
10 Rubiaceae (17) Veronica (9) Dichelachne (6)

and grasses, and 3.4% being trees. Although trees dominate
much of the vegetated area of KNP, their diversity is low.

The largest number of native taxa in a dicot family is found
in the Asteraceae (159), with large numbers also in the
Fabaceae (88 taxa) and the Myrtaceae (52 taxa). The largest
number of taxa in a monocot family is found in the Poaceae
(100 taxa), with large numbers also in the Orchidaceae (75)
and Cyperaceae (56). At the generic level, the largest number
of taxa within a single dicot genus is found in Eucalyptus
(31 taxa) with Acacia also having a similar number (30).
Monocot genera have their largest diversity in Carex (21
taxa) and Pterostylis (19 taxa) (Table 6).

Certain genera are characteristically found in montane or
cold environments. Kosciuszko National Park conserves
more than half of the taxa found in each of 26 NSW
montane or cold climate genera: 11 Australasian, 5 southern
hemisphere and 10 cosmopolitan, and all of the taxa that
occur in the genera Aciphylla, Argyrotegium, Parantennaria
and Botrychium. (Table 7).

Wahlenbergia (9)

There are 25 species of vascular plant that are endemic to
KNP and all but one of these (Haloragis milesiae) occur
in the alpine and treeless zones. A further 86 species have
their NSW occurrences confined to KNP. Many of the 24
endangered or vulnerable species found within KNP also
have their main occurrences in treeless subalpine and
alpine vegetation (Table 8). An additional 105 species are
at the limits of their geographic distribution, have disjunct
occurrences in KNP or are uncommon in the Alps (Table 9)
and these occur across a range of floristic zones. One species,
Euphrasia scabra, is listed as presumed extinct in KNP
although it occurs elsewhere in NSW. It was last collected in
KNP at Yarrangobilly Caves in 1897. Additionally, although
Irenepharsus magicus is listed as Endangered, the last and
only collection of this species in KNP was in the Geehi area
in 1954, so it too may be extinct in KNP.
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Table 7. Genera with more than half of NSW taxa in Kosciuszko
National Park.

Taxa in
Australia

Taxa in
NSwW

Taxa in
KNP

Genus

1) Australasian genera with greatest diversity in montane or cold
environments

Aciphylla (Apiaceae)
Acrothamnus (Ericaceae)

Argyrotegium (Asteraceae)

~ B~ W
[ NS I S
N

Celmisia (Asteraceae)
Craspedia (Asteraceae) 13 14 26

Dichosciadium (Apiaceae) 1 1 2
Ewartia (Asteraceae) 1 1
Parantennaria (Asteraceae) 1 1 1
Rhytidosporum 3 5 5
(Pittosporaceae)

Richea (Ericaceae) 1 1 12
Schizeilema (Apiaceae) 1 1 1

2) Southern hemisphere genera, with greatest diversity in montane or
cold environments (also Hawaii for Oreomyrrhis and Pacific area for
Astelia)

Abrotanella (Asteraceae) 1 1

Astelia (Asteliaceae) 2 2

Carpha (Cyperaceae) 2 2 4
Colobanthus 4 5 10
(Caryophyllaceae)

Oreomyrrhis (Apiaceae) 5 5 7

3) Cosmopolitan genera, with high diversity in montane or cold
environments

Botrychium 2 2 2
(Ophioglossaceae)

Cardamine (Brassicaceae) 7 10 15
Deschampsia (Poaceae) 1 1 4

Erigeron (Asteraceae) 5 5 10
Euchiton (Asteraceae) 6 9

Luzula (Juncaceae) 9 12 19
Poa (Poaceae) 16 25 40
Ranunculus (Ranunculaceae) 22 31 45
Scleranthus 5 8 8

(Caryophyllaceae)

Uncinia (Cyperaceae) 5 7 7
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Alien Flora Summary

The alien flora of Kosciuszko National Park comprises
365 taxa, 35 of which are regarded as in cultivation only
(and mostly found in Thredbo ski village in the Subalpine
Snowgum zone). The following results include only the 330
non-cultivated taxa.

The highest number of alien taxa was recorded at mid
altitudes in tableland forest, montane forest and snow gum
woodland; the fewest taxa were recorded in the alpine zone.
About three-quarters of alien taxa are dicots (Table 10).
There are very few gymnosperms except at mid elevations
where most have naturalised from plantations grown before
the area was reserved for nature conservation.

Almost half the alien taxa are annuals and the proportion of
annuals generally decreases with altitude; in the alpine zone
only 24% are annuals (Fig. 2). Grasses make up 25% of the
alien flora. The proportion of alien perennial grasses increases
with altitude with almost 33% of alien taxa in the alpine zone
being perennial grasses. The proportion of alien woody taxa
is highest in montane forest. Most alien taxa are of European
or Asian origin; the proportion of taxa with European or
Asian is highest in treeless high altitude zones (Fig. 3). Taxa
from other parts of the world are uncommon although South
and Central American taxa make up at least 10% of species
in the lowest zones. Of taxa with a recorded use, most have
been used as ornamentals; the proportions of ornamental and
human use alien taxa are greatest in mid elevations where
there is human habitation and historic timber plantations; the
proportion of taxa used for agricultural purposes generally
increases with altitude (Fig. 4). The best represented families
in the alien flora are Poaceae (63 taxa), Asteraceae (39 taxa),
Fabaceae (28 taxa), Caryophyllaceae (22 taxa), Rosaceae (19
taxa) and Brassicaceae (18 taxa).
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Fig. 2. Proportion of alien taxa in each zone by life form. The data
are plotted as line graphs for ease of comparison between life forms
and zones; zones are approximately correlated with altitude.
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Table 8. Endemic, geographically restricted and threatened plant species in Kosciuszko National Park.

CE - Critically Endangered; E = Endangered; V = Vulnerable. EPBC = Environmental Protection and Biodiversity
Conservation Act 1999; TSC = Threatened Species Conservation Act 1995

Taxon Common Name Endemic NSW Ocurrences Threat
To Knp  Confined To Knp Status
Abrotanella nivigena (F.Muell) F.Muell. ex Benth. Snow-wort v
Aciphylla glacialis (F.Muell.) Benth Mountain Celery \
Acrothamnus maccraei (F.Muell.) Quinn y
Agrostis joyceae S.W.L.Jacobs Hair Bent Y
Agrostis thompsoniae S.W.L.Jacobs Alpine Bent \
Almaleea capitata (J.H.Willis) Crisp & P.H.Weston Slender Parrot-pea \/
Argyrotegium fordianum (M.Gray) J.M.Ward & Breitw. Soft Cottonleaf \/
Argyrotegium mackayi (Buchanon) J.M.Ward & Breitw. Silver Cudweed \
Argyrotegium nitidulum (Hook f.) J.M.Ward & Breitw. Shining Cudweed y V (EPBC, TSC)
Asperula polymera 1. Thomps. <
Astelia alpina var. novae-hollandiae Skottsb. Pineapple Grass \
Astelia psychrocharis F.Muell. Kosciuszko Pineapple Grass \/
Astrotricha sp. Suggan Buggan (J. Turner 211) Vic. Herbarium \
Bertya findlayi F.Muell Mountain Bertya \
Brachyscome sp. alpine herbfields (A.C.Beauglehole 40875) \/
P.S.Short
Brachyscome stolonifera G.L.R.Davis Spreading Daisy N
Brachyscome tadgellii Tovey & P.Morris Tadgell’s Daisy \
Calotis glandulosa F.Muell. Mauve Burr-Daisy V (EPBC, TSC)
Calotis pubescens (F.Muell. ex Benth.) N.G.Walsh & Max Mueller’s Burr-daisy v Extant occurrences E (TSC)
K.L.McDougall confined to KNP
Carex archeri Boott Archer’s Carex v E (TSC)
Carex canescens L. Short Sedge \
Carex hypandra F.Muell. ex Benth. Alpine Fen-sedge \
Carex jackiana Boott Carpet Sedge \
Carex raleighii Nelmes Raleigh Sedge (\/) Bulk of NSW E (TSC)
Occurrences in KNP
Carpha alpina R.Br. Small Flower-rush <
Carpha nivicola FMuell. Broad-leaf Flower-rush \
Chiloglottis cornuta Hook.f. Green Bird Orchid \
Chionochloa frigida (Vickery) Conert Robust Wallaby Grass N
Colobanthus affinins (Hook.) Hook.f. \
Colobanthus curtisiae J.G.West Curtis’ Colobanth \ V (EPBC)
Colobanthus pulvinatus F.Muell. Hard cushion-plant \/
Coprosma niphophila Orchard N
Coprosma nivalis W.R.B.Oliver Snow Coprosma \
Coprosma perpusilla Colenso subsp. perpusilla Creeping Coprosma \
Correa lawrenceana Hook. var. latrobeana Mountain Correa \/
(F.Muell. ex Hannaford) Paul G.Wilson
Craspedia alba J Everett & Joy Thompson White Billy-buttons <
Craspedia costiniana J Everett & Joy Thompson V
Craspedia leucantha F.Muell. \
Craspedia maxgrayi J . Everett & Joy Thompson Woolly Billy-buttons <
Cystopteris tasmanica Hook. Brittle Bladder-fern \
Dichosciadium ranunculaceum N
(F.Muell. ex Hook.) Domin var. ranunculaceum
Diplaspis nivis Van den Borre & Henwood Snow Pennywort \
Discaria nitida Tortosa Shining Anchor Plant (\/ ) Bulk of NSW V (TSC)
Occurrences in KNP
Diuris ochroma D.L.Jones Pale Golden Moths V (EPBC), E
. (TSC)
Drosera arcturi Hook. Alpine Sundew \
Epacris glacialis (FMuell.) M.Gray Reddish Bog-heath \
Epilobium tasmanicum Hausskn. Snow Willow-herb \
Erigeron conyzoides F. Muell. Daisy Fleabane \/
Erigeron setosus (Benth.) M.Gray V
Eucalyptus chapmaniana Cameron Bogong Gum \
Eucalyptus saxatilis J.B.Kirkp. & Brooker Suggan Buggan Mallee < E (TSC)
Euphrasia alsa F.Muell. Dwarf Eye-bright v
Euphrasia collina subsp. glacialis (Wettst.) W.R.Barker \
Euphrasia collina subsp. lapidosa W.R .Barker V
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Taxon

Euphrasia scabra R Br.

Euphrasia sp. 3 (Ramshead Range) sensu W.R.Barker (1982)

Ewartia nubigena (F.Muell.) Beauverd
Galium roddii Ehrend. & McGill.
Genoplesium turfosum D.L.Jones

Gentianella muelleriana subsp. alpestris (L.G.Adams) Glenny

Gentianella polysperes (L.G.Adams) Glenny
Gentianella sylvicola (L.G.Adams) Glenny
Geranium sessiliflorum Cav.

Gingidia algens (F.Muell.) J.W.Dawson

Glycine latrobeana (Meisn.) Benth.

Haloragis milesiae Peter G. Wilson & Makinson
Herpolirion novae-zelandiae Hook.f.
Hierochloe submutica F.Muell.

Hovea sp. aff. heterophylla sensu McDougall & Walsh (2007)

Irenepharsus magicus Hewson
Juncus antarcticus Hook.f.
Kelleria dieffenbachii (Hook.) Endl.

Leucochrysum albicans (A. Cunn.) subsp. albicans var. tricolor

(DC.) Paul G. Wilson
Luzula acutifolia subsp. nana Edgar

Doherty, Wright & McDougall, The flora of Kosciuszko National Park

Common Name

Silver Ewartia

Early Forest-gentian
Late Forest-gentian

Clover Glycine

Sky Lily
Alpine Holy-grass

Elusive Cress
Cushion Rush

Muehlenbeckia diclina subsp. Gippsland (R.O.Makinson 1007) Weeping Lignum

Nematolepis ovatifolia (F.Muell.) Paul G.Wilson
Olearia sp. Rhizomatica (I.R. Telford 11549)
Olearia stenophylla N.G.Walsh

Oreomyrrhis brevipes Mathias & Constance
Oreomyrrhis pulvinifica F.Muell.

Orites lancifolius F.Muell.

Oschatzia cuneifolia (F. Muell.) Drude
Pelargonium helmsii Carolin

Pentachondra pumila (Forster & Forster f.) R.Br.
Phebalium glandulosum subsp. riparium R.L.Giles
Phebalium squamulosum subsp. alpinum (Benth.) Paul
G.Wilson

Pimelea alpina F.Muell. ex Meisn.

Pimelea axiflora subsp. alpina (Benth.) Threlfall
Plantago alpestris B.G.Briggs, Carolin & Pulley
Plantago glacialis B.G.Briggs, Carolin & Pulley
Plantago muelleri Pilger

Poa orthoclada N.G.Walsh

Podolepis sp. N.E. Alps (N.G.Walsh 5964) Vic. Herbarium
Pomaderris cotoneaster N.A.Wakef.

Pomaderris pallida N.A.Wakef.

Prasophyllum innubum D.L. Jones

Prasophyllum retroflexum D.L.Jones

Psychrophila introloba (F.Muell.) W.A.Weber
Pterostylis crassicaulis (D.L.Jones) G.N.Backh.
Pterostylis dubia R.Br

Pterostylis oreophila Clemesha

Ranunculus acrophilus B.G.Briggs

Ranunculus anemoneus F.Muell.

Ranunculus clivicola B.G.Briggs

Ranunculus dissectifolius F.Muell. ex Benth.
Ranunculus muelleri Benth.

Ranunculus niphophilus B.G.Briggs

Rutidosis leiolepis F.Muell.

Rytidosperma australe (Petrie)

Clayton & Renvoize ex Connor & Edgar
Rytidosperma nivicola (Vickery) Connor & Edgar
Rytidosperma pumilum (Kirk) Clayton & Renvoize
ex Connor & Edgar

Rytidosperma vickeryae M.Gray & H.P.Linder
Schizeilema fragoseum (F.Muell.) Domin
Schoenus calyptratus Kuk.

Senecio longipilus 1.Thomps.

Stackhousia pulvinaris F.Muell.

Thesium australe R.Br.

Happy Jacks Daisy Bush
Branched Carraway
Cushion Carraway
Alpine Orites

Wedge Oschatzia
Alpine Stork’s-bill
Carpet Heath

Snowy River Phebalium
Alpine Phebalium

Alpine Rice Flower
Alpine Bootlace-bush
Veined Plantain
Small Star Plantain
Star Plantain

Avon Tussock-grass

Cotoneaster Pomaderris
Pale Pomaderris

Congested Leek Orchid
Alpine Marsh-marigold

Blue-tongue Greenhood

Anemone Buttercup

Felted Buttercup
Snow Buttercup
Monaro Golden Daisy
Southern Sheep-grass

Snow Wallaby-grass
Feldmark Grass

Perisher Wallaby-grass
Alpine Pennywort
Alpine Bog Rush
Longhair Fireweed
Alpine Stackhousia
Austral Toadflax

Endemic
To Knp

< B

NSW Ocurrences
Confined To Knp

< 2 2 <2 2 < < 2 2 < <

22 2 2 2 2 2 2L 2222 2 2 2 < <

< 2

2 2

2 2 2 2

Threat
Status

E (TSC) Presumed
Extinct in KNP

V (EPBC)

E (TSC)

E (EPBC)

E (EPBC, TSC)
V (EPBC, TSC)
CE (EPBC, TSC)
V (TSC)

CE (EPBC), E
(TSC)

V (EPBC, TSC)

V (EPBC, TSC)

V (EPBC, TSC)

E (TSC)

V (EPBC, TSC)
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Taxon

Trisetum spicatum subsp. australiense Hulten ex Veldkamp

Uncinia compacta R.Br.

Uncinia sinclairii Boott

Uncinia sulcata K.L.Wilson

Veronica densifolia (F.Muell.) FMuell.
Veronica nivea Lindl.

Wahlenbergia densifolia Loth.
Xerochrysum palustre (Flann) R.J.Bayer

Common Name

Bristle Grass
Compact Hook-sedge

Small Hook-sedge
Milfoil Speedwell
Fairy Bluebell

Swamp Everlasting

TOTALS
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Endemic NSW Ocurrences Threat
To Knp  Confined To Knp Status

\

\

N

N

N

N

\

V (EPBC)
25 86 24

Table 9. Species at distributional limits, with disjunct occurrences, or uncommon in the Alps in Kosciuszko National Park.

Taxon

Acacia brownii (Poiret) Steudel
Acacia dallachiana F.Muell.

Acacia deanei (R.Baker) Welch et al. subsp. paucijuga (F.Muell. ex

N.A.Wakef.)Tind.

Acacia doratoxylon A.Cunn.

Acacia floribunda (Vent.) Willd.
Astrotricha linearis A.Cunn. Ex Benth. sens lat.
Australopyrum pectinatum (Labill.) A.Love
Baeckea latifolia (Benth.) A.R.Bean
Banksia canei J.H.Willis

Bertya riparia Halford & R.J.F.Hend
Blechnum chambersii Tindale
Brachyscome obovata G.L.R.Davis
Callitriche umbonata Hegelm.

Callitris glaucophylla Joy Thompson & L. A. S. Johnson

Calotis anthemoides F.Muell.

Cardamine gunnii Hewson

Cassinia laevis R.Br.

Cassinia monticola Orchard

Cassinia ochracea Orchard

Celmisia pugioniformis M.Gray & Given

Chenopodium desertorum (J.Black) J.Black subsp. microphyllum

Paul G.Wilson
Chiloglottis turfosa D.L.Jones
Convolvulus graminetinus R.W.Johnson

Corysanthes hispida (D.L.Jones) D.L.Jones & M.A.Clem.
Craspedia coolaminica J.Everett & Joy Thompson
Cyphanthera albicans (A.Cunn.) Miers subsp. albicans

Deyeuxia affinis M.Gray

Deyeuxia microseta Vickery

Dicksonia antarctica Labill.

Dillwynia palustris Jobson & P.H.Weston
Diuris subalpina D.L.Jones

Drosera binata Labill.

Elaeocarpus holopetalus F.Muell.
Epacris celata Crowden

Epacris impressa Labill.

Epacris robusta Benth.

Eriochilus magenteus D.L.Jones
Eucalyptus albens Benth.

Eucalyptus camaldulensis Dehnh.
Eucalyptus fastigata Deane & Maiden
Eucalyptus lacrimans L.A.S Johnson & K.Hill
Eucalyptus ovata Labill.

Common Name

Heath Wattle
Catkin Wattle
Green Wattle

Currawang
White Sally Wattle

Narrow-leaved Star-hair

Comb Wheat Grass
Subalpine Baeckea
Mountain Banksia

Lance Water Fern

Baw Baw Daisy
Winged Water-starwort
White Cypress Pine
Cut-leaved Burr-daisy
Lilac Bitter-cress
Cough Bush

Mountain Cassinia

Grassland Bindweed
Bristly Helmet Orchid

Grey Ray Flower
Allied Bent-grass

Soft Tree Fern

Forked Sundew
Black Oliveberry
Cryptic Heath
Common Heath
Round-leaf Heath

White Box

River Red Gum
Brown Barrel
Weeping Snow Gum
Swamp Gum

Conservation Significance

Disjunct occurrence
Northern and Eastern limit
Disjunct occurrence in lower Snowy River

Disjunct occurrence in lower Snowy River
Disjunct occurrence in lower Snowy River
Uncommon in the Alps

Uncommon in the Alps

Uncommon in the Alps

Northern limit

Uncommon in the Alps

Uncommon in the Alps

Northern limit

Eastern limit

Disjunct occurrence in lower Snowy River
Uncommon in the Alps

Uncommon in the Alps

Disjunct occurrence

Northern limit

Northern and Southern limit

Northern limit

Disjunct occurrence in lower Snowy River

Western limit

Uncommon in the Alps

Uncommon in the Alps

Northern limit

Disjunct occurrence in lower Snowy River
Northern limit

Uncommon in the Alps

Uncommon in the Alps

Uncommon in the Alps

Western limit

Uncommon in the Alps

Disjunct occurrence

Northern limit

Disjunct occurrence

Western limit

Southern and Western Limit

Disjunct occurrence in lower Snowy River
Eastern edge of Distribution

Western limit

Northern, Southern and Western Limit
Uncommon in the Alps
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Taxon

Eucalyptus rossii R.Baker & H.G.Sm.

Euryomyrtus denticulata (Maiden & Betche) Trudgen
Gingidia harveyana (F. Muell.) J. W.Dawson
Gleichenia microphylla R.Br.

Glossostigma diandrum (L.) Kuntze

Glycine microphylla (Benth.) Tindale
Gompholobium minus Sm.

Goodia lotifolia Salisb.

Grevillea parvula Molyneux & Stajsic

Hakea eriantha R .Br.

Hovea rosmarinifolia A.Cunn.

Huperzia australiana (Herter) Holub

Hybanthus vernonii (FMuell.) EMuell. subsp. vernonii
Isolepis producta (C.B.Clarke) K.L.Wilson
Leptospermum polygalifolium Salisb. subsp. polygalifolium
Leucopogon gelidus (F.Muell. ex Benth.) N.A.Wakef.
Logania granitica A.J.Whalen & B.J.Conn

Malva preissiana Miq.

Mirbelia pungens A.Cunn. ex G.Don
Myriophyllum salsugineum Orchard

Nicotiana suaveolens Lehm.

Notelaea ligustrina Vent.

Olearia aglossa (Maiden & Betche) Lander
Oreomyrrhis argentea Hook.f.

Parsonsia brownii (Britten) Pichon

Patersonia sericea var. longifolia (R.Br.) C.Moore & Betche
Pelargonium rodneyanum Mitch. ex Lindl
Persoonia confertiflora Benth.

Persoonia silvatica L.A.S.Johnson

Pimelea bracteata Threlfall

Pimelea curviflora var. acuta Threlfall

Plantago antarctica Decne.

Poa hookeri Vickery

Poa petrophila Vickery

Polystichum formosum Tind.

Pomaderris lanigera (Andrews) Sims

Pomaderris ledifolia A.Cunn.

Prostanthera hirtula F.Muell. Ex. Benth.
Pterostylis aneba D.L.Jones

Pterostylis foliata Hook f.

Pterostylis melagramma D.L.Jones

Pterostylis multiflora (D.L.Jones) G.N.Backh.
Pultenaea blakelyi Joy Thomps

Pultenaea fasciculata Benth.

Pultenaea microphylla Sieber ex DC.

Ranunculus diminutus B.G.Briggs

Ranunculus gunnianus Hook.

Rhytidosporum alpinum McGillivray

Ricinocarpos bowmanii FMuell

Rytidosperma oreophilum H.P.Linder & N.G.Walsh
Rytidosperma semiannulare (Labill.) Connor & Edgar
Rytidosperma setaceum (R.Br.) Connor & Edgar
Salsola australis R.Br.

Salsola tragus L. subsp. tragus

Scleranthus singuliflorus (F.Muell.) Mattf.

Senecio glabrescens (DC.) Sch. Bip.

Solanum linearifolium Geras. ex Symon
Sphaerolobium vimineum Sm.

Sticherus urceolatus M.Garrett & Kantvilas
Tetratheca ericifolia Sm.

Tetratheca subaphylla Benth.

Tetratheca thymifolia Sm.

Vallisneria nana R.Br
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Common Name

Inland Scribbly Gum

Slender Gingidia
Scrambling Coral Fern
Spoon-leaf Mud-mat
Small-leaf Glycine
Dwarf Wedge Pea
Golden Tip

Genoa Grevillea
Tree Hakea
Mountain Beauty
Fir Clubmoss

Erect Violet

Nutty Club-rush
Tantoon Teatree

Native Hollyhock
Prickly Mirbelia
Lake Water-milfoil
Native Tobacco
Privet Mock-olive
Alpine Daisy-bush
Silver Carraway
Mountain Silkpod
Purple Flag
Magenta Storksbill
Cluster-flower Geebung
Forest Geebung
Rice Flower

Mountain Plantain
Hooker’s Tussock-grass
Rock Tussock-grass
Broad Shield Fern
Woolly Pomaderris
Sydney Pomaderris
Hairy Mintbush

Slender Greenhood

Blakely’s Bush-pea
Bundled Bush Pea
Spreading Bush-pea
Brackish Plains Buttercup
Gunns Alpine Buttercup

Western Wedding Bush
Mountain Wallaby-grass
Tasmanian Wallaby-grass
Smallflower Wallaby-grass
Russian Tumbleweed
Slender Saltwort

Mossy Knawel

Smooth Fireweed
Mountain Kangaroo Apple
Leafless Globe-pea

Silky Fan Fern

Pink Eye

Leafless Pink-bells

Thyme Pink-bells

Eel Grass

Conservation Significance

Southern limit

Northern and Western Limit
Northern limit

Uncommon in the Alps
Southern limit

Uncommon in the Alps
Southern limit

Uncommon in the Alps
Uncommon in the Alps
Uncommon in the Alps
Uncommon in the Alps
Northern limit

Disjunct occurrence
Uncommon in the Alps
Western limit

Northern limit

Western limit

Disjunct occurrence
Uncommon in the Alps
Uncommon in NSW
Disjunct occurrence in lower Snowy River
Uncommon in the Alps
Northern limit

Northern limit

Uncommon in the Alps
Disjunct occurrence
Uncommon in the Alps
Northern limit

Western limit

Eastern and Southern Limit
Western limit

Northern limit

Northern limit

Northern limit

Uncommon in the Alps
Uncommon in the Alps
Western limit

Uncommon in the Alps
Northern limit

Northern limit

Northern limit

Southern and Western Limit
Uncommon in the Alps
Northern limit

Disjunct and Near Southern Limit
Uncommon in the Alps
Northern and Eastern Limit
Southern and Western Limit
Southern limit

Northern limit

Uncommon in the Alps
Uncommon in the Alps
Disjunct occurrence in lower Snowy River
Disjunct occurrence in lower Snowy River
Northern limit

Eastern limit

Disjunct occurrence in lower Snowy River
Disjunct occurrence
Uncommon in the Alps
Western limit

Disjunct occurrence
Disjunct occurrence
Southern limit
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Table 10. Number of alien taxa in Kosciuszko National Park by each bioclimatic zone (excluding 35 taxa only known from cultivated

plants).
All Zones Lower Tableland Montane
Snowy Forest Forest
Total Taxa 330 128 114 122
Gymnosperms 14 0 0 12
Monocots 77 31 32 25
Dicots 239 97 82 85

Subalpine Subalpine/Montane Alpine

Snowgum Treeless
67 80 25
2 0 0
13 22 10
52 58 15

Table 11. Invasive status of alien taxa in Kosciuszko National Park: Casual = apparently not persisting where found but may reinvade;
Naturalised = persisting where found but currently largely confined to modified habitat; Invasive 1 = invades native habitat, currently
known from < 5 locations; Invasive 2 = invades native habitat, known from > 5 locations, extent < 25% of Park; Invasive 3 = invades native
habitat, known from > 5 locations, extent > 25% of Park; Invasive 4 = Invades native habitat; tends to be disruptive and dominate; Unknown
= invasive status not known, however these taxa are rare so they are likely to be casual or naturalised. A location is defined for the purposes
of this categorisation as being separated from another location by > 1 km. For the ratio, non-invasive includes the casual and naturalised

categories.
Invasive status All zones Lower Snowy  Tableland
Forest
Unknown 79 28 15
Casual 13 3 6
Naturalised 110 37 45
Invasive 1 51 25 15
Invasive 2 54 24 19
Invasive 3 13 8 10
Invasive 4 10 3 4
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Fig. 3. Proportion of alien taxa in each zone by origin. There were
very few taxa of North American and southern African origin in
any zone so these are not shown. The data are plotted as line graphs
for ease of comparison between life forms and zones; zones are
approximately correlated with altitude.
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Fig. 4. Proportion of alien taxa in each zone by use. The proportions
of taxa with no known use are not shown. The data are plotted as
line graphs for ease of comparison between life forms and zones;
zones are approximately correlated with altitude.
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Of the 330 non-cultivated alien taxa, 61% are casual or
naturalised in the sense of Pysek et al. (2004) (or of unknown
invasive status and likely to be casual or naturalised) and
more or less confined to disturbed habitat (Table 11). Of the
taxa that do invade natural vegetation, only 9% (3% of total
alien taxa) are commonly disruptive (i.e. rapidly spreading
or highly competitive where established). Most alien taxa
are infrequent. Of 56 alien taxa recorded in flora surveys
prior to 2005, only six were recorded in more than 5% of
plots (Acetosella vulgaris 43%, Hypochaeris radicata 27%,
Trifolium repens 15%, Taraxacum officinale sens. lat. 9%,
Cerastium glomeratum 8%, and Cerastium vulgare 7%)

(McDougall et al. 2005).

Six native species (included in the Native Flora Summary
section above) are known from highly modified habitat,
especially road verges: Ammobium alatum, Cynodon
dactylon, Bothriochloa macra, Helichrysum luteoalbum,
Leucochrysum albicans subsp. albicans var. tricolor,
Lythrum hyssopifolia. Although they are possibly non-native
in Kosciuszko National Park, none is currently invasive.
Ammobium alatum appears to be a casual, appearing regularly
on the verges of Kosciuszko Road but not persisting. The
status of Helichrysum luteoalbum and Lythrum hyssopifolia
is unknown as they have been recorded rarely. Leucochrysum
albicans var. tricolor is listed as endangered under the
EPBC Act 1999. It has spread about 12 km into the park (to
Connors Hill) along the Snowy Mountains Highway during
the last decade. Bothriochloa macra appears to be spreading
upwards along many roads and has reached 1400 m asl, an
elevation far above its typical natural populations. As these
species are naturally associated with disturbance, and as
climate changes, they may be expected to further increase
their distribution and abundance along disturbed edges.
However, whether they should in future be regarded as
potentially invasive species given their native status remains
a challenging question for park managers.
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Discussion

Native Flora

The large area and diverse habitats found within KNP mean
that while the park occupies less than 1% of the area of NSW,
it contains representations of nearly 25% of the State’s native
vascular plant taxa. This figure may ultimately increase with
targeted sampling in future, as some areas of KNP are under-
sampled compared to the alpine and subalpine zones.

Direct comparisons between protected areas are problematic
given environmental and historical differences, but given
the size of KNP and its representation of the State’s flora, a
brief comparison between KNP and another large temperate
reserve complex in NSW, the Greater Blue Mountains World
Heritage Area, is shown below. Interestingly, the number of
native taxa per 10,000 hectares in KNP (16) is similar to that
found in the Greater Blue Mountains World Heritage Area
(15) even though the diversity of vegetation types found in
GBMWHA is arguably greater e.g. there are almost twice
the number of Myrtaceae and eucalypt taxa per 10,000
hectares in GBMWHA as compared to KNP (Table 12),
with many more plant communities resulting. This similar
species richness per unit area may be partially explained by
the diversity of alpine and subalpine taxa in KNP balancing
the diversity of Myrtaceae, Proteaceae and Fabaceae taxa
found in the GBMWHA, but a more detailed comparison
of taxa would need to be undertaken to further explore this
relationship.

The majority of taxa in KNP are confined to only one or two
floristic zones and the implications of this for future climate
change need to be considered. A significant number of taxa
(676) occur in the alpine and treeless areas and although
not all of these species are confined to these floristic zones,
all of the 25 endemic and many of the threatened taxa are.
Additionally, 26 genera with their greatest diversity in cold
climates have greater than 50% of their taxa in KNP. While
taxa above the tree line are extremely limited in where they
can move to if conditions change rapidly, taxa in treeless

Table 12. Comparison of areas and selected taxa groups between Kosciuszko National Park (KNP) and the Greater

Blue Mountains World Heritage Area (GBMWHA).

Areas and Taxa Groups
Area (ha)
% of NSW

Native taxa
Native taxa per 10,000 ha

Myrtaceae taxa
Myrtaceae taxa per 10,000 ha

Angophora/Corymbia/Eucalyptus taxa
Angophora/Corymbia/Eucalyptus taxa per 10,000 ha

KNP GBMWHA
690,660 1,032,649
0.86 1.3

1105 1500

16 15

52 150

0.75 1.45

31 91

0.45 0.88
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areas at low to mid altitudes have far more potential to
move environmentally, especially given the steep gradients
found in KNP. The large size of KNP and the altitudinal and
latitudinal range found within it will provide some measure
of buffering against future change at these lower altitudes,
but not at higher altitudes.

Families and genera with the largest number of taxa reflect
the two primary environmental patterns found in KNP: the
large tracts of eucalypt forest on the one hand, and the alpine
and treeless zones on the other. The dicots are dominated
by taxa in the Asteraceae, Fabaceae and Myrtaceae and
the monocots by taxa in the Poaceae, Orchidaceae and
Cyperaceae. Eucalyptus and Acacia are the most diverse dicot
genera reflecting the treed vegetation; Carex, Pterostylis and
Rytidosperma the most diverse monocot genera reflecting
treeless vegetation and bogs. Most of the 86 species with
their NSW distributions confined to KNP are species that
otherwise occur in cold environments further south.

The location of KNP along the Great Dividing range and its
location between the tablelands and slopes means that many
southern Australian species (106) have their geographical
distributions terminating somewhere in KNP. Many of these
are northern limits of cooler climate species but there are
also limital and disjunct occurrences of species that normally
occur further west or else tablelands or near coastal species
that have outlying populations on the east side of KNP.

Alien Flora

Considering the long and varied post-European land use in
KNP - since the mid 1800s and including stock grazing,
hydro-electricity construction and tourism —itis not surprising
that a large number of alien taxa have been recorded (c. 26%
of all alien taxa in NSW). In relation to reserve size, the alien
flora of KNP is within the range of invasion of mountain
protected areas globally (Kueffer ef al. 2013). However, the
number of alien taxa has increased greatly since the 1950s
(Bear, Hill & Pickering 2006) and new alien taxa continue
to be introduced. Much of the invasion pressure is probably
associated with vehicles and road corridors. For instance,
Mallen-Cooper (1990) germinated 27 species from soil
collected in subalpine ski resort car parks that did not occur
in the surrounding area. Twenty of these had not previously
been recorded at such high elevation. Almost 30 years after
this work was performed, only two of these species can be
commonly found in the vicinity of these ski resorts (Trifolium
dubium and Trifolium glomeratum). In a recent re-survey of
permanent plots along road verges in KNP associated with
a global monitoring program (Seipel et al. 2011), 32 alien
taxa were recorded that had not been found in the same
plots five years previously; 25 of these were new records
for KNP (McDougall, Walsh and Wright, unpublished data).
However, 14 alien taxa that had been recorded in 2006 / 07
were not located in the same plots in 2011 / 12. The roads
and car parks of KNP are clearly testing grounds for new
alien taxa. While there is considerable turnover of alien taxa
in these disturbed areas and many taxa do not persist; the
number that do persist across the large network of roads
and trails is unknown. Monitoring of alien taxa along these
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entry vectors will be vital for identifying new alien species
threats to the park. It should also enable park managers
to identify movements of native taxa, which may also use
these corridors. We have identified six New South Wales
native species on road verges that are possibly non-native in
Kosciuszko National Park.

The high number of alien taxa at mid-altitudes is probably a
consequence of land use pressure and environmental filters.
At these altitudes, historic agricultural pressures, tourism
development and hydro-electricity construction have been
greatest. Alien species richness tends to decline with altitude
in mountains (Seipel ez al. 2011). In the alpine zone at least,
low temperature has probably limited invasion from highly
invaded habitat below, where alien species which have
been introduced are less likely to be alpine in their climatic
preference. Therefore changes predicted in climate and snow
cover (Hennessey et al. 2003) may make this environment
more favourable to the establishment of exotic species.

Unlike the native flora of Kosciuszko National Park, which
is predominantly perennial, the alien flora is almost equally
annual and perennial. Most annuals are typically ruderals
of European origin, which are effective colonisers of bare
ground globally. In KNP, they are found mostly on road
verges and disturbances associated with huts, ski resorts and
hydro works. Alien species richness on these sites declines
sharply within metres of the boundary with natural vegetation
(Seipel et al. 2011), suggesting that most ruderals are not
competitive with native taxa. The uses of the alien flora are
consistent with their distribution within KNP. Ornamental
taxa are more frequently found in mid-elevation vegetation
zones, which have historically had garden plantings in
ski resorts and hydro villages. Of taxa with a known use,
perennial grasses used for fodder, pasture and erosion control
dominate in the alpine zone. Woody alien species are most
frequent in montane forest; many are conifers and were part
of a plantation at Jounama near the Yarrangobilly River.

Five families comprising more than half the alien flora
of KNP (Asteraceae, Brassicaceae, Caryophyllaceae,
Fabaceae, Poaceae) also make up the majority of the alien
flora in Australian temperate lowlands (McDougall et al.
2011) and globally (Daehler, 1998; Pysek, 1998). The alien
flora of a mountainous area such as KNP tends to be a subset
of the surrounding lowland area suggesting that the upland
alien flora is a product of ecological filtering of lowland
alien flora (Alexander et al. 2011). Nonetheless, the KNP
alien flora contains some species that are only found at high
altitude in NSW (e.g. Hieracium aurantiacum and Spiraea
x billiardii). Some have therefore bypassed the normal
introduction pathway, probably escaping from gardens of
Hydro settlements.

A small number of alien taxa are invasive and commonly
disruptive in natural vegetation in KNP and, judging by
their low frequency in available plot data, most are only
locally abundant. There may therefore still be an opportunity
to limit their spread but the park management resources
being consumed by the worst of them limits investment in
other management strategies (e.g. prevention). Based on
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our observations of rate of spread, competitive behaviour
and area of suitable habitat, the most serious invasive taxa
in KNP are Anthoxanthum odoratum, Cytisus scoparius,
Hieracium aurantiacum, Leucanthemum vulgare and Rubus
spp. Control programs are in place for all but A. odoratum.
Strongly invasive taxa are disproportionately perennial. This
is consistent with the findings of Godfree et al. (2004), who
suggest that this indicates functional convergence with the
native flora, which is predominantly perennial. Soil seed
storage of long duration, effective dispersal strategies, rapid
growth and allelopathic properties provide advantage to
many of these taxa over native taxa.

Strongly invasive taxa should be of special concern in
subalpine / montane treeless plains. While this vegetation
contains the highest number of such alien taxa it also has
almost 40% of the native flora of KNP and almost half of its
threatened flora. Despite this, only a small proportion of the
subalpine / montane treeless plains area is currently infested.
Hieracium aurantiacum and Leucanthemum vulgare, two of
the most aggressively competitive species in that vegetation,
are being controlled. Prevention of their spread will be vital
for the future integrity of treeless plains. Given predictions
of higher temperatures in the Alps associated with global
warming (Hennessey et al. 2003), prevention of their
movement into the alpine zone will be equally important.

Threats

The coincidence of high areas of plant diversity and plant
conservation significance with areas of historical and current
disturbance presents ongoing threats to the protection of plants
and plant communities in KNP. Legacies of past grazing and
burning activities and current impacts from hydroelectric
development and ski tourism have created many disturbed
areas, especially in the upper floristic zones. While many of
the most impacted areas have been rehabilitated, there are
still many areas in which exotic species require significant
and ongoing control. Further, the overall grazing pressure
from large numbers of feral herbivores including horses,
deer, rabbits and pigs not only impacts directly on plant
structure and plant populations, but also provides potential
for the colonisation and further spread of the pool of alien
plant species found in the park. Additionally, projected
increases in temperature and decreases in rainfall for
southern NSW (NSW Office of Environment and Heritage,
2011) will have both direct effects on plant communities
such as favouring heathland over grassland communities
(Pickering & Armstrong, 2003) and indirect effects via
increases in fire frequency, potentially changing the structure
and composition of large tracts of interval sensitive alpine
ash communities (Bowman et al, 2014). Changes in rainfall
and temperature may also favour the spread of pathogens
such as Phytophthora and Myrtle Rust. While significant
park resources are currently being invested in alien plant and
feral animal control, increased monitoring will be required
to effectively evaluate the impact of current containment
strategies and to check for new outbreaks. Accurate
monitoring of the extent, frequency and severity of planned
and unplanned fire and how species respond to combinations
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of these factors will also be critical in managing the impact
of changing fire regimes on the flora of KNP.

Conclusion

Despite Kosciuszko being the largest, and one of the oldest,
National Parks in NSW, its flora has until now not been fully
documented. An understandable focus on the conservation
importance of alpine and treeless vegetation has masked
the importance of the large tracts of montane and tableland
forest communities and their associated floras. We hope that
while the alpine and subalpine areas of Kosciuszko will still
be studied with enthusiasm, there may in future be a wider
appreciation of the large tracts of montane and tablelands
plant communities within the park and a greater emphasis on
systematic and targeted sampling to more fully document the
flora contained within these vegetation types. In particular,
the low to mid altitude areas including Byadbo Wilderness,
Pilot Wilderness and forests on the western flanks all require
further survey effort.

While only two species are possibly extinct in KNP,
populations of endangered and vulnerable species and
small populations of species at their distributional limits
occur throughout the park and will need to be monitored
and managed in relation to the ongoing impacts associated
with resort development, feral herbivores, invasive plant
species, pathogens and changing climate and fire regimes. It
is well to remember that the emblematic anemone buttercup,
Ranunculus anemoneus, now restricted to Kosciuszko
National Park, has recovered well with management
intervention and the removal of grazing, but once also
occurred in Victoria, becoming extinct due to grazing
practices:

“Let us examine the lowly forms which blossom on the
edge of a small rivulet percolating through the dense sward
of snow-grasses. There, irrigated by the melting snow, are
some endemic Ranunculi, the lovely white-flowered Caltha
introloba, and the yellow-flowered Ranunculus Millani
and R. Gunnianus; while on the little flat below us, near
the same watercourse, bloomed the luxuriant Anemoneous
Ranunculus, or, as it is named, Ranunculus anemoneus, the
veritable king among the Australian Ranunculi, its lovely
white petals frequently attaining a length of two inches. It is
to be regretted that this lovely plant is fast disappearing from
the summits of our Victorian Mountains, owing to inroads
made into the native vegetation by stock, as these Alpine
areas become increasingly occupied from year to year.”
James Stirling, 1887. Notes on the Flora of Mt. Hotham. Vic.
Nat. 4: 72-78. (Original capitalisations retained).

As well as providing a floristic baseline and inventory for
Kosciuszko National Park, it is hoped our list will assist
in conservation planning and also form the basis for wider
biogeographic comparisons of the flora with other large
temperate reserves within and beyond Australia.
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Appendix 1. Plant species list sources other than
herbarium specimens.

Additional records were obtained through published peer
reviewed papers and from recent site data. For newly
described species or for species where the taxonomy is still
unclear, specialists were consulted including Mark Clements
(Australian National Herbarium), Neville Walsh and Jeff
Jeanes (National Herbarium of Victoria).

Code Source

A Dr. Mike Austin, CSIRO , Canberra plot data
(1980s—1990s)

AC Dr. Andrew Claridge, Wildlife Ecologist, NPWS,
Office of Environment and Heritage

AD Anne Duncan, Volunteer Botanist

Atlas Atlas of NSW Wildlife

C Clayton-Greene, K.A. & Wimbush, D.J. (1988) Acacia

dry scrub communities in the Byadbo area of the
Snowy Mountains. Cunninghamia, 2, 9-24.

CO Bob Coveny, formerly Botanical Collector, The Royal
Botanic Gardens & Domain Trust, NSW Office of
Environment and Heritage

CUR Currango Homestead plant list

F CRA (Comprehensive Regional Assessment) data (late
1990s) as part of Regional Forest Agreement process

G Genevieve Wright, Flora Ecologist, NPWS, NSW
Office of Environment and Heritage

J National Parks & Wildlife Service NSW / Forestry

Commission NSW. (1983) Harvesting and
Rehabilitation of Jounama Pine Plantation, Kosciusko
National Park — Environmental Impact Statement.
NPWS/FC, Canberra.

JB John Benson, formerly Senior Plant Ecologist, The
Royal Botanic Gardens & Domain Trust, NSW Office
of Environment and Heritage

K Keith McDougall, NSW Office of Environment and
Heritage

M MIREN (Mountain Invasion Research Network)

MC Mallen-Cooper, J. (1990) Introduced Plants in the High

Altitude Environment of Kosciusko National Park,
South Eastern Australia. Dept. of Biogeography and
Geomorphology, RSPS, ANU, Canberra

MCL Mark Clements, Research Scientist, Centre for
Australian National Biodiversity Research, CSIRO,
Canberra

MD Michael Doherty, Plant Ecologist, CSIRO, Canberra

w Waste Point Herbarium, Kosciuszko National Park
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