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Abstract Subantarctic Macquarie Island is a small, which the annual temperature varies little from the
very isolated island in the Southern Ocean 1500 kmmean of 4.8°C, rain falls nearly every day but there is
south-southeast of Tasmania. It is a relatively younglittle persistent snow. Westerly winds predominate,
landmass, emerging from the sea between 200,000 anfiequently reach gale force for prolonged periods, and
90,000 years ago, and like other subantarctic islandsloud covers the island for most of the year.

only has a small number (41 species) of flowering

plants. All species on the island have travelled there SOIL DYNAMICS
by long distance dispersal, often showing biogeo- The key characteristic of Macquarie Island soil is that
graphical links to the other subantarctic islands andof instability, and the two factors of seismic activity
land masses to the west and north. Many could beand gravity interplay here. Earthquakes 6.2 on the
characterised as obligate colonisers or ‘weeds by naRichter scale or stronger occur at least annually (Jones
ture’ since they come from ‘weedy’ genera with cos- and McCue 1988), and are responsible for mass move-
mopolitan distributions such a@alium, Epilobium,  ment in the form of landslips typified in the ridgetop
Cardamineand Stellaria peatbeds (Selkirket al 1988). The steep slopes ex-
posed to the constant rain and wind are susceptible to
gradual downward movement, aided on a more local

Their unstable nature coupled with the steep gradientsscale by frgeze-thaw action and the effects of mam-
wind and water erosion, seismic activity and the effectknals and birds.
of the island’s multitudes of birds and animals createsThese physical events result in continual but irregular
a shifting mosaic of colonisation and succession. Thedisruptions to the established plant communities and
cultivation and control of these species within the new their replacement or regeneration, often in a well-rec-
Subantarctic Plant House at the Gardens will offer ognized cycle which is also seen on other subantarctic
challenges. islands (Heilbronn and Walton 1984). This disturbance
INTRODUCTION glxopi)to;es a fresh niche for plants with the ability to ex-
The scattered subantarctic islands share several physi-
cal features, among them remoteness from continental
landmasses and adverse weather conditions associateMacquarie Island has evolved in isolation (Sellditk
with high latitudes. Of the plants which have colo- al. 1990) thus all its flora and fauna has reached the
nised them a significant proportion are from families island by long-distance oceanic dispersal. The remote
which contain many weed species, and it can be ar-and hostile nature of this habitat makes it unreceptive
gued that it is this trait which has allowed them to be- to all but a handful of pre-adapted species of vascular
come established. plants. Many traits associated with such plants are
BACKGROUND typical c_>f Weed_y _s_pecies. Historic_ally weeds haye had
an elusive definition, usually derived from their ad-
Subantarctic Macquarie Island lies at latitude 54°30’ verse economic impact, but alternatively it may be
S inthe Southern Ocean, approximately 1500 km souttbased on other characteristics such as life cycle, adap-
- southeast of Tasmania. It is of recent origin, a nar-tation or taxonomic nomenclature (Bridges 1995). Lack
row plateaued ridge, 34 km long, 5 km wide and 400 of a uniform definition leads to uncertainty for exam-
m at its highest point. ple Cardamine corymboskook.f. is listed as a weed
in the ‘CSIRO Handbook of Australian Weeds’
(Lazarideset al 1997) but is classified as a native of
Macquarie Island in ‘Flora of Australia Volume 50’
‘(Georgeet al 1993).

The island’s soils are essentially skeletal at high alti-
tude or highly organic loam or peat at low altitude.

VEGETATION

The island lies on the outer edge of an important oce-
anic boundary, the Antarctic Convergence, where cold
waters from the south meet warm waters from the north
This produces a cool, moist and windy climate, in
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Typically, weeds share several attributes such as higiSuccessful colonisation requires not only that an ini-
fecundity, rapid growth and effective dispersal vectors tial foothold be established but that secondary, local
which contribute to their effectiveness as colonisersspread should ensue. Bergstremal (1997) have
and competitors. (Rats, rabbits and cockroaches alidentified four basic growth patterns displayed by
possess similar attributes). Rapid colonisation of dis-Macquarie Island plants and related them to their colo-
turbed ground is a common feature of many global nising ability. The first group, small herbs and grasses,
weed species such as ragwo8efkecio jacobaelL.) have vegetative growth potential, rapid flowering and
which utilises wind and animal transport of seed in seed set with high germinability, all of which enable
addition to regeneration of broken crowns and roots.them to colonise bare ground. The self-fertilising,
On Macquarie Island some of these traits can be seeCardamine corymbosdor example is a primary colo-

in plants such a&caena magellanicéLam.) Vahl with niser of disturbed ground such as landslip surfaces.
its hooked fruit which is spread by animal vectors. This Other species exhibiting these traits &fgilobium
mode of dispersal has been reported in a kelp gull foundoedunculareA.Cunn. and the introduce@oa annua
near another subantarctic island with the fruit clinging L.

to its breast feathers (Smith 1986 in Scott 1999).
magellanicahas a circumpolar distribution and has
been dispersed to most of the subantarctic islands i
an arc from South America to Macquarie Island. An
additional weedy attribute is its ability to colonise dis-
turbed drier ground such as bird colonies and seal
wallows (Walton 1979).

The second group of medium herbs and medium to
Aarge grasses, are the major contributors to biomass on
the island, with the capacity for juvenile vegetative
expansion and high seed germinability. Amongst this
ggroup are the monocomsgrostis magellanicdam.,
Luzula crinataHook.f. andPoa foliosa(Hook.f.)
Hook.f. A large measure of the success of this group
A cohort of vascular plants from a small number of can be attributed to the use of tillering and stoloniferous
families has colonised most of the subantarctic islands growth in local expansion, a strategy which permits
which share similar latitude but are separated by thou-rapid spread.

sands of kilometres. Access to these islands is though . . .
to have been wind or bird assisted, a route favoured bylrhe third group, typified by large herbs, has extensive

small seed size, which is a common feature of thesezt:;&geettr'lse?ioa?fn\é‘ag?‘tivegfrmg’l iglt:;ur;es \VX/';'I(I:Q
established species. The primary colonisers faced sev- P YErs.

eral environmental problems including a gradient of the megaherbSiilbocarpa polari{Hombr. & Jacginot

soil nutrient levels and the low temperatures of the EX Il-qlorc])k.f.)nr;ﬁ\.thraﬁ anﬂ;le;rop\t\vylllém tﬁo?rk:urcl:cess
summer growing period. Only species with tolerance uchan. cannot be described as weeds, the

to this range of adversities have survived in sufficient on the island can be attributed to vigorous vegetative

numbers to establish successful communities. growth and a high level of tissue storaggtilbocarpa
is readily able to recolonise disturbed areas through

Certain plant families are well recognised as contain-rapid vegetative regrowth and fragmentation of rhi-
ing a large number of weedy genera. Bridges (1995)zomes in much the same way as weeds such as couch
lists 26 such families, 10 of which occur on Macquarie grass Elytrigia repens(L.) Nevski, does.

Island. Included in these are the Asteraceae, stly there is a aroun of plants which have no vegeta-
Onagraceae, Apiaceae, Brassicaceae, Rosaceae aJT& y agroupoip . 9
tive reproduction, very slow flowering and seed pro-

Poaceae. Of the fourteen dicotyledonous and fourduction levels but which can tolerate and colonise dif-

monocotyledonous families on Macquarie Island mostf. It sites. A " iensiorch. i

contain genera which in turn have high representation leult SItes. Azorelia macquariensisrch. 1S a poor

as weeds in Australia (Lazaridesal. 1997). Juncus competitor and only survives to populate extreme en-

(31 weed speciesfiarex(20), Stellaria(5), Crassula vironments.

(13) andRanunculug12) are good examples. Other |nterestingly two of the weed species which have ar-

weed genera with a more cosmopolitan distribution rived with human activity have fared differentlyoa

with species on the island includgpilobiumand  annuahas benefitted from the coexistence of the feral

Cardamine rabbit but has declined with the reduction of rabbit
warrens.Rumex crispuk., well established as an ag-
ricultural problem elsewhere, has never had a popula-
tion of more than two plants.
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RTBG SUBANTARCTIC PLANT HOUSE which cannot be replicated in the house. It is possible

that one species may outcompete the other. The spec-

Th? Subantarctic Plant Hogse IS a t_e_ardrop Sh"?lpedl‘rum of interactions may prove to be even broader in
solid walled, clear roofed display facility measuring the herbfield communities, where the mixture of

34 by 6 m. St?hndmg 4 T h!?.h’ '; has_ h|gt|1 ccj:_urvllng walls smaller monocots and herbaceous plants are control-
0 maximise the opportunities for visual dispiay com- . 4 by edaphic and other microclimatic factors. Mosses

lb':'ed V\llllthtr? setparr;lte Ste.?ll gramedl edXtE mal St(;uculj(;eand hepatics will be added as named provenanced col-
nternally the structure will be cooled by piped cold | .0 b 00 o dilable.

water at ground level: air conditioning and misting
systems will cool the atmosphere and the steel frameThese traits might also make cultivation problematic.
will support a shading system and external watering. In the face of rapid seed dispersal and high

Thet i iati ithin the h ilb v germinability it may be difficult to maintain commu-
€ temperature variation within the house wil be se ~nity boundaries; interspecific growth rates may vary
eral degrees above the equivalent on the island. Air;

; o . . in the new environment and there may be competi-
movement in th_e building will b‘? pr_owded by fan- tion-loss of preselected plant material.
driven chiller units, and though this will supply ample
airflow it will not provide the extremes experienced ltis the invasive properties of these plants, which have
on the island. Trial cultivation has indicated that a enabled them to so successfully colonise their hostile
high level of airflow is an important requirement for environment, that might make them a risk should they
the successful growth of these plants. The island’'sescape from their enclosure. Some species, thought
constant high humidity will be maintained in the new to be too great a risk through their weed potential, have
structure by chiller units and a fogging system. Expe-been excluded from the collection. For example,
rience to date, growing the plants in refrigerated con- Cardaming EpilobiumandStellariashowed increased
tainers under artificial light, indicates that environmen- growth rates and proved to be prolific seeders within
tal conditions in the house will be suitable for suc- the refrigerated storage containers. These species have
cessful growth. been eradicated and will not be planted in the house.

PLANT COMMUNITIES IN CULTIVATION There still remains the potential problem of seed trans-
port. Seed movement may be minimised by maintain-
ing a degree of separation between the visitors and the
beds, and a duckboard walkway will reduce the op-
ortunity for transfer on footwear.

Scale and dimensions within the house do not permit
enough variation in the environmental conditions,
therefore our approach will be a horticultural one. Over
the past three years of trial cultivation the Gardens havéo
developed a generic soil mix for all Macquarie Island SUMMARY
plants which replicates many of the characteristics of
the island’s soil, in that it has good structure and high
water holding capacity.

In this brief overview it is suggested that most of the
established Macquarie Island species originate from
families which have genera that show weedy traits. It
The composition of community plantings will be de- is not implied that Macquarie Island plants are weeds
fined from the outset and maintained by weeding outin the conventional context, but that they display at-
unwanted species. Communities dominated by singletributes found in many weed species which make them
species will be planted as such, but others for exam-such successful colonisers of disturbed ground. An
ple, short tussock grasslands, mire and coastal vegetainderstanding of the factors controlling these commu-
tion will be composed of the major representative spe-nities, in conjunction with rigorous horticultural man-
cies. Each community will be defined and maintained agement and experimental cultivation will help to visu-
as an entity by hand weeding to prevent contamina-ally replicate Macquarie Island’s flora. The
tion or encroachment of one community on another. It Subanatarctic Plant House will be an effective instru-
is unclear at present if the constant higher temperaturenent for the interpretation and research of Macquarie
in the house will affect the relative growth rate of the Island plants.

plants. For example the mixed communitiesPof

foliosa and Stilbocarpa polarison Macquarie Island

may be maintained by environmental interactions
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