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ANANNCXATEDATLASOFTHEVASCUX?F~RAOF MCQUARIEISLUID 

G.R. Ccpson 

National Parks and Wildlife Service, 
Magnet Court, Sandy Say, Taanania, 7005 

ABs!rRAc!c 

The atlas shows the known distribution and abundanrx of each vascular species 
on Maquarie Island imediately prior to the amnencemnt of control measures 
against rabbits in 1978. It gives a baseline against which cfianges in the 
vegetatim can be mnitored. The effects of the introduced vertebrates on the 
vegetation are discussed. Additional data are given on the habitat, gregarious 
performnce and phenology of some species. 



11/7/1810 

1820's 

1825 

1870's 

1880 

1894 

1911-13 

1919 

1933 

1948 

1950 

1971 

1978 

Maquarie Island discovered by the brig Ferseveranc~, Capt. 
Hasselborough. Sealing and oil gathering commenced. 

First botanical collections made by Bellingshausen and Raine. 
Cats and dogs running wild on island. 

The "Macguaries" proclaimed part of Van Diemens Land. 

Rabbits and wekas released on the island as a source of food for 
sealers. 

DIZ Scott made a botanical collection. Rabbits well established 
at the northern end of the island. 

A. Hamilton m@e a collection of 32 vascular plants including two 
endemics and three alien species. The endemic races of the 
landrail and parakeet were not sighted on this visit or by any 
subsequent visitor. 

!Ihe Australasian Antarctic Expedition established a station on 
the island ard carried out scientific studies. 
H. Hamilton made a botanical collection of 34 species of vascular 
plants includirq the third endemic. 

The sealers and oil gatherers finally left the island. 

Maquarie Island proclaimed a Wildlife Sanctuary. 

An ANARE station was established on the island and scientific 
studies have been carried out there ever since. 

Taylor carried out a detailed study on the flora. 

The island proclaimed a Tasmanian State Reserve. 

Myxcanatosis introduced to control rabbit nurbers. 

Table 1. Historical events relating to the vascular flora of Macquarie Island. 
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1. INTRODKTICN 

-- 

The initial European discovery of subantarctic Maaguarie Island in 1810 led 
directly to the oxmrxcial exploitation of its biological resources. The 
exploitation, firstly of fur seals for their skins, then elephant seals and 
penguins for oil, continued intermittently until 1919 when the last oil 
gatherirrg gang left the island (Cumpston 1968). In 1933 the Tasmanian 
Government declared the island a Wildlife Sanctuary ti in 1971 it was made a 
State Reserve, i.e. a fully protected area under the Tasmanian National Parks 
and Wildlife Service (NPWS) Act 1970. Brief resumes of historical events and 
botanical collections for the island are given in Tables 1 and 2. 

With the establishment of the sealiq industry came the inevitable introduction 
of alien species, many of which have remained to becone major problesm for 
biological conservation on the islard (Jenkin et al. 1981). Fran the botanical 
point of view the most serious problemwas theEuropean rabbit ( 
cuniculus L.) which -s introduced in the 1870's (Scott 1881). Ihe de eterious Y 
effects of rabbits on the vegetation of the island have been documented by 
Taylor (1955), Costin and Moore (1960), ti Jenkin and Ashton (1979). 

In the mid 1960's the Antarctic Division, CSIRG and Tasmanian Agricultural 
Department began to investigate means of controlling rabbits on the island. 
This work was taken over by the M in 1972 and culminated in the introduction 
of myxanatosis in Dece&er 1978, (Brothers et al. 1982). The myxana virus has 
been reintroduced on several occasions and detailed monitoring of its effects 
is continuing. In conjunction with the rabbitcPntrolprogranrns studies are 
beiq carried out into the effects of rabbits on other fauna on the island, 
particularly burrowing birds, skuas, feral cats. Programs are also in train to 
monitor effects of individual vascular plant species as well as gross &anges 
in vegetation. 

The detailed studies on vegetation changes are being carried cut on 20 m x 20 m 
control plots, set up on w hectare replicate count areas for rabbits, and 
will not be discussed further here. 

The present annotated atlas records information collected on the distribution 
and abundance of individual vascular plant species on Macguarie Island 
immediately prior to the introduction of qxanatosis in 1978. A few records of 
rare species, one new species and one quadrant not visited in 1978 were added 
later to give a sore amplete picture. It is intended to use these data as a 
baseline frcmwhich gross changes in the vegetation can be monitored, 
particularly in relation to &anges in the rabbit population. The island was 
divided iqto 1 km grid squares and the abundance of each species recorded in 
each square is shown on individual species maps. Notes acccmpanying each rmp 
give details of species distribution, flora alliances, preferred habitat and 
the effects of the rabbits (see Section 5.1). 

In the pastfewyears it has became increasingly apparentthata review of the 
taxonany of the vascular plant species on the island is warranted. Although 
recent work has indicated several changes, for the purposes of the present 
atlas the nanenclature given in Greene and Walton (1975) is used, except where 
noted in Table 2. 

The plant oxmunities as described by Taylor (1955) are becuning increasiqly 
difficult to locate in the field due to the activity of rabbits. Section 3 
enlarges on this problem and anends scme of his notes on individual species in 
the light of further observations. 
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? Scott Hamilton 
1824 1881 1894 

Lycopodium selago Lycopodium billardieri 

Aspidium aculeatum 
var. vestitun 

Lomaria alpina 
Aspidium aculeatum var. 

vestitum 
Polypodium australe 
Ranunculus (acaulis?) 

Lomaria alpina 
Aspidium vestitum 

Polypodium australe 
Ranunculus cressipes 
Cardamine hirsuta var. 

corymbosa 
Stellaria decipiens 
Stellaria media 
Cerastium triviale 
Colobanthus muscoides 
Colobanthus billardieri 
Montia fontana 
Acaena adscendens 
Acaena sanguisorbea 
Tillaea moschata 

Stellaria decipiens 

Colobanthus muscoides 

Acaena adscendens 
Acaena saquisorbea 

Acaena adscendens 
Acaena (buchanani?) 
Tillaea sinclairii 

Azorella selago Azorella selago 

Pleurophyllum criniferum 
Cotula plumosa 

Stilbocarpa polaris 
Coprosma repens 
Pleurophyllum criniferum 
Cotula plumosa 

Luzula crinita Luzula campestris 

Poa foliosa Poa foliosa 

Poa annua 
Festuca duriuscula 

Callitriche antarctica 
Epilobium linnaeoides 
Epilobium nummularifolium 

Azorella selago 

Stilbocarpa plaris 
Coprosma repens 
Pleurophyllum hookeri 
Cotula plumosa 

Luzula crinita 

Vncinia nervosa 

Agrostis antarctica 
Deschampsia hookeri 
Deschampsia penicillata 

Poa foliosa 
Poa hamiltoni 
Pod annua 
Festuca contracta 

Table 2. Historical mllections of vascular plants of Macquarie Islard giving 
author and publication date. 
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Cheeseman 
1919 

Taylor 
1955 

Greene and Walton 
1975 

Lycopodium varium Lycopodium saururus 

Lomaria penna-marina Blechnum penna-marina 
Aspidium vestitum Polystichum vestitum 

Polypodium australe 
Ranunculus biternatus 
Cardamine corymbosa 

Polypodium billardieri 
Ranunculus biternatus 
Cardamine corymbosa 

Stellaria decipiens 
Stellaria media 
Cerastium triviale 
Colobanthus muscoides 
Colobanthus billardieri 
Montia fontana 
Acaena adscenrlens 
Acaena sanguisorbea 
Tillaea awschata 

Callitriche antarctica 
Epilobium linnaeoides 
Epilobium nummularifolium 

var nerterioides 

Stellaria decipiens 
Stellaria media 
Cerastium triviale 
Colobanthus muscoides 
Colobanthus crassifolius 
Montia fontana 
Acaena adscerxiens 
Acaena anserifol ia 
Crassula nroschata 
Myriophyllum elatinoides 
Callitriche antarctica 
Epilobium linnaeoides 
Epilobium nerterioides 

Azorella selago 
Hydrocotyle sp. 
Azorella selago 

Stilbocarpa polaris 
Coprosma repens 
Pleurophyllum hookeri 
Cotula plumosa 

St ilbocarpe polaris 
Coprosma pumil a 
Pleurophyll urn hookeri 
Cotula plumosa 

Juncus scheuchzerioides 
Luzula campestris 
Scirpus aucklandicus 

Carex trifida 
Agrostis magellanica 
Beschampsia chapmani 

Triodia macquatiensis 
Poa foliosa 
Poa hamiltoni 
Poa annua 
Festuca erecta 

Juncus scheuchzerioides 
Luzula campestris 
Scirpus aucklandicus 
Uncinia riparia 
Carex trifida 
Agrostis magellanica 
Deschampsia chapmani 
Beschampsia penicillata 
Puccinellia macquariensis 
Poa foliosa 
Poa hamiltoni 
Poa annua 
Festuca erecta 

Lycopodium sp. 2 

Hymenophyllum peltatum 
Blechnum penna-marina 
Polystichum vestitum 

Grammitis poeppigeana 2 

Ranunculus biternatus 
Cardamine corymbosa 

Stellaria decipiens 
Stellaria media 
Cerastium fontanum 
Colobanthus muscoides 
Colobanthus quitensi.s 
Montia fontana 
Acaena nngellanica 
Acaena minor 
Crassula moschata 
Myriophyllum triphyllum 2 

Callitriche antarctica 
Epilobium linnaeoides 
Epilobium nerterioides 

Hydrocotyle sp. 
Azorella selago 
Rumex crispus 1 
Stilbocarpa polaris 
Coprosma pumila 
Pleurophyllym hookeri 
Cotula plumosa 
Corybas macranthus 1 

Juncus scheuchzerioides 
Luzula campestris 
Scirpus aucldarvIicus 
Uncinia compacta 
Carex trifida 
Agrostis magellanica 
Beschampsia chapmani 
Dsschampsia penicillata 
Puccinellia macquariensis 
Poa foliosa 
Pea hamiltoni 
Poa annua 
Festuca contracta 

1. 1%~ record. 
2. Alteration since 1975. 



I 
158” 57’ 

The Isth!m -Anchor Rock h 

Handspike Point 
HassMorouqh Boy 

I 

\ \ I 

Figure 1. Map of Macquarie Island showing places Rentioned in the text. 
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2. GEceRAPm 

2.1 GEOGRAPHY AND PHYSICAL FEATURES 

Macguarie Island 54"3O'S, 158'57'E lies apwoximately 1500 km SSE of Tasmania 
and 1100 km SsiJ of New Zealand (Figure 1). There are several sea stacks 
immediately adjacent to the main island besides two group of islets, Judge and 
Clerk (11 km to the north) and Bishop and Clerk (37 km to the south). The New 
Zealand groups of the Auckland Islands (640 km) and Caanpbell Island (700 km) 
are the nearest lati masses to Macquarie Island. 

The island and the outlying islets form the exposed crest of the Macguarie 
Ridge (Varne and Rubenach 1972). guilty, Rubenach and Wilcoxon (1973) consider 
it to be unposed of oceanic crust material of the early to middle Miocene. 
Tectonic movements along the Macquarie Ridge are thought to have elevated the 
islanrl to its present position in the mid to late Pleistocene (Colhoun and 
Ck3ede 1973). Ibe emergence time was estimated on an average uplift msvement of 
between 1.5 m and 4.5 m per 1000 years, assuming a contimus rate of uplift. 

The islands to the south of New Zealand and the Campbell Plateau, on which they 
stand, are separated frun Macquarie Island by a deep trough. 

Macguarie Island has an area of approximately 12,700 ha being 34 km long and 
5.5 km wide at its broadest. The island rises steeply from the sea with slopes 
of over 40" in many places. A raised beach terrace occurs along somewhat less 
thanhalf the coastline, being most extensive in the norwesternpart of the 
island where it reaches widths of over 0.75 lun. Ihe main body of the island is 
an undulating plateau which varies in altitude fran 180 m to 300 m. Isolated 
peaks rise.above the general plateau surface to a maxti altitude of 433 m 
(Mt. Hamilton). 

It has been suggested by Blake (Mawson 1943) that during the last ice age an 
ice sheet formed on an exposed rock shelf to the west of the islad. He 
considered that tist the entire island was glaciated. mver, Calhoun and 
Goede (1974) state that the maximum extent of the ice cover was less than 40%. 
They feel that the limited glaciation could be accounted for by a movement of 
the Antarctic Convergence fran its present position (150-200 lan south of 
Macguarie Island, Figure 1) to north of the island, conmnitant with a mean 
temperature reduction at sea level of 3-4'C. At the-same tine the general 
lowering of the sea level may have exposed part of the shallow shelf which lies 
to the west of the island but no ice sheet formed upon it. 

Loffler and Sullivan (1980) have concluded that, in the northern part at least, 
the ice and permanent sncw cover was almast continuous with only small areas 
particularly in the west and north having escaped glaciation. These 
conclusions were drawn fran studies of aerial photographs taken in 1976 and 
subsequent ground observations. They state, "The (rock) shelf was unglaciated 
as were many of the steep plateau escarpments to the north and west ati some of 
the escarpments to the east and these areas may have been sufficient to serve 
as refuge areas and ensure the survival of the Islti fauna and flora". 

The question still remains however whether climatic conditions during the 
Pleistocene permitted the survival of any or all of the present flora of the 
Island. 

7 



JAN FEB MAR APR MAY JUNE JULY AUG SEPI! CCC NW DEC F!NNuAL 
MEAN 

Meanwindspeed 
(Knots) 

Mean Temperature 
("Cl 

Mean Maximum 
Temperature ('C) 

CD Mean Minimum 
Temperature ("C) 

Mean Rainfall 
bw 

Mean Sunshine 
(Hours) 

Mean Daily 
Sunshine (Hours) 

16.9 

6.7 

18.3 19.2 18.2 17.4 17.6 16.8 18.3 

6.6 6.1 5.1 4.2 3.3 3.1 3.3 

8.5 8.3 7.7 6.7 5.6 4.9 4.7 4.8 

5.5 5.0 4.5 3.4 2.4 1.5 1.4 1.4 

78.7 

97.9 

3.5 

74.4 87.3 85.4 74.8 70.6 62.6 59.0 

95.6 78.2 50.8 29.7 16.2 24.5 41.3 

3.7 2.8 1.7 1.0 0.6 0.9 1.4 

19.8 18.6 

3.5 

5.1 

1.3 

71.4 

59.9 

2.2 

3.8 

5.5 6.3 7.7 6.3 

1.8 2.6 4.2 3.0 

65.8 

77.7 

2.8 

16.0 15.0 

4.4 5.9 

63.2 68.1 

89.4 90.8 

3.3 3.2 

17.7 

4.7 

861.3 

752.0 

2.2 

Table 3. Suprmary of meteorological data (1948-1975) for Maaparie Island 



2.2 CLIMATE 

The first meteorological station on Naquarie Island was run by the 
Australasian Antarctic Expedition (AAE) from January 1912 to November 1913. It 
was thentakenover by the Cannonwealth Bureau of Meteorology (CBM) until its 
closure in November 1915. Since March 1948 the CBM has run a station, at the 
saane site as the 1912-15 one, as part of the Australian National Antarctic 
Research Expeditions (AN?@E). 

The meteorological station is situated on The Isthmus, altitude approximately 
6 m, at the northern end of the Island with the AN?M station. All data 
included here are fran the CE!M records fran Mar& 1948 to January 1975 unless 
stated otherwise. 

The outstanding features in the weather at Maquarie Island are the constant 
strong winds, very narrow average temperature range and the high average 
humidity. The climate is extremely oceanic. 

2.2.1 Wind 

The man wind speed at 0900 hours is 17.7 knots: the range of mean rronthly 
windspeeds is 15 to 19.8 knots (Table 3). On 289days per year the maximum 
gust recorded is over 30 knots (De Lisle 1965) fran data between 1948 and 1960. 
The wind directian is predaninantly west to north-west (Figure 2), based on 
data fran De Lisle (1965). He states, "The reported winds are affected by 
wz9-P~ l -•  

the main plateau on Maquarie Island (c 1000 ft. asl) shelters 
the station fran winds between SSW ard m. Except for further light 
sheltering fran winds between NNE and NE the flckJ is uninterrupted". 

Studies carried cut on the plateau, 1.5 km frun the station at 235 m altitude, 
show the witi run (i.e. miles of wird per day) to be approximately 30% greater 
than at the station (Jenkin 1972). The increase in wind in localised areas, 
particularly the tcp of the western escarpment, mountain and ridge crests is 
reflected by the floristic alliances. Changes fran herbfield with 100% cover 
to feldmark with less than 20% cover can occur in 2-3 m at these crests. 

2.2.2 Temperature 

Troll (1960) describes the climate at Wquarie Island as isothermic. There is 
very little variation in either the diurnal or annual temperatures. The mean 
temperature is 4.6'C. The difference between the mean of the warmest and 
coldest months is 3.8'C. Montblymeans are shohninTable 3. The extreme 
maximum and minimum temperatures recorded are 12.6'C and -8.9OC, a rarqe of 
only 21.5"C. 

A series of temperature readings taken at elevated points on the island shar an 
average drop of approximately 1°C per 100 m in elevation (Taylor 1955). This 
would give mean temperatures on the highest peaks (over 400 m) of arcund 
freezirrg point. 

2.2.3 Precipitation and humidity 

The msan annual precipitation is 861 nun. On average, Fecipitation ocars on 
312 days per year. Heavy rainfalls are rare and the greater part of the 
precipitation is in the form of mist or light rain. It is evenly spread 
throughout the year (Table 3). 
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Snowmay occur at anytime of the year. It rarely lies for nore than a few 
days on the plateau or a few hours at sea level. 

The annual maan relative humidity is 89%. There is little variation in the 
monthly means. 

2.2.4 Photopericd and sunshine 

The photopericd varies frm 9 to 19 hours per day, including civil twilight 
(Aitken 1974). The average sunshine is 2.24 hours per day. The mean daily 
sunshine duration for each month is shown in Table 3. The main concentration 
is in the six month period October to kMar& when approximately 70% of the 
sunshine is recorded (Table 3). I&cords are not available for the period 
January 1954 to April 1964. 

The average rmber of burs of sunshine per year is 17% of the maximum 
possible. The number of days per year with a given number of hours of sunshine 
is shown in Figure 3. 

NIL 

Figure 2. Wind rose showing percentage 
frequency from given directions at the 
ANARE station. 

2 4 8 8 

Hours of sunshine. 

10 12 14 

Figure 3. The mr of days per year with a given period of sunshine in 
hours. 
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3. RECEXTCHANGES To'I'HEVEGFTATION 

The Macquarie Island vegetation alliances and associations described by Taylor 
(1955) have becune increasingly difficult to identify in the field. This is 
almost entirely due to the activities of rabbits. The problem was apparent to 
Taylor during his field mrk (1950-51); he states, "The natural vegetation of 
long-grazed areas in the south has frequently to be inferred . . . This inference 
has been done by prison with identical sites which support natural or 
little grazed vegetation. The resultant -unities Ilow growing on a once 
uniform vegetation type are extremely varied". 

The rabbits on Macquarie Island during 1950-51 were almost entirely south of a 
line between Sandy Bay and Bauer Bay although they did extend their range 
slightly northwards in 1951 (Taylor 1955). Taylor's description of the rabbits 
being introduced at Lusitania Bay and spreading slowly northwards over the next 
70 years is unfortunately incorrect. Hoever it led him to believe that the 
vegetation at the northern end of the island was largely untouched by rabbits. 
Cumpston (1968) gives a detailed history of the island fran whi& it is 
possible to obtain the following picture of the spread of the rabbit wer the 
first 40 years. 

The rabbits uere introduced in 1877-78. After visiting the island in 1880 IX 
Scott (1881) reports, "The ubiquitous rabbit was introduced a few years ago, 
and now swarms at the northern end". By 1889 they ere reported as being at 
the northern end and Sandy Bay but not at Lusitania Bay (Cumpston 1968). The 
picture had changed by 1894, as Hamilton (1895) reports, "I may say that 
rabbits are fairly numerous in the south-east, they have disappeared fran the 
north wing to the wild.&s". Subsequent reports up until Taylor's stay 
indicate major fluctuations in the rabbit population at the northern end of the 
island. In 1905-6 and 1918 they appear to have been plentiful around the 
Nuggets Point area, whereas in reports from 1909-10 and 1923 no rabbits were 
reported there. Their nunbers appear to have been law at the northern errI 
during the AAB in 1911-14 (Mawson 1915). In contrast, rabbit numbers around 
the Lusitania Bay area appear to have remained quite high throughout the saane 
period (Cumpston 1968). 

Rapid fluctuations in the rabbit mpulation were recorded during the m 
studies of their biology on Macquarie Island, 1972-78 (Copson et al. 1981). It 
appears that cne of the main causes of mortality ~TKXKJ rabbit kittens on the 
island is the wet burrow conditions. A drier than average breeding season 
allows a high survival rate of kittens and a very rapid build up of the 
population. This was seen in the 1977-78 season when population increases of 
between two and ten-fold were recorded on several of the 2 ha replicate count 
areas which had been monitored since 1974 (Ccpson et al. 1981). It is 
therefore unfortunate that Taylor's first visit followed at the end of eleven 
of the driest rronths on record. It is likely that he saw devastation to the 
vegetation caused by a higher than usual rabbit population. 

3.1 ALTEHATIW IN VEGEFTATION FORMATIONS 

3.1.1 Wet tussock grassland alliances 

In general the tussock alliances have been reduced in area ati almost 
eliminated fran inland sites. In many places only remnants of Boa foliosa (in 
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places inaccessible to rabbits such as steep outcrops or islands in lakes) 
indicate the former extent of the tussock alliance. 

Work carried out in 1980 indicates that Poa hamiltoni is grazed in preference 
to P. foliosa. It is very probable therZZce that the extent of this 
ass&~as been reduced and that the frequency of the P. hamiltoni in the 
remaining areas is also lessened. Small pat&es of the ass&iation can be 
found in places away from penguin rookeries in the proximity of burrowing bird 
colonies. These colonies have been reduced in number and size directly by 
rabbit activity reducing cover or by canpetition for tirrcws. It is therefore 
possible that the P. foliosa - P. hamiltoni association was not necessarily 
associated only wiFh m &eries and was nore extensive in the past. 

CX-I the west coast the P. foliosa - Polystichum vestitlnr association no longer 
exists, only two maall-plants of P. vestltum have been found there. The star& 
on the eastern side of the island-are still quite extensive although there is 
little recruitment of seedlings as these are readily eaten by rabbits. 

'Ihe Eoa foliosa - P. annua association described by Taylor (1955) appears to be 
apuZiy?EZi-amGun= It is formed by animals (elephant seals, rabbits or 
gentoo penguins) opening up the tussodr alliance areas allowing P. annua to 
rapidly colonise the bare surface. Conttied animal activity, &GGiErly 
rabbit graziw at the edge of the tussock, is required to maintain the 
association and if this ceases one of the m3re stable p. foliosa associations 
will rapidly predominate. 

The maritime amnnunities can be affected locally by rabbit grazing, 
particularly on the accessible coastal rocks and sea stacks. The main species 

(Puccinellia ma ariensis, Crassula mschata, Cotula lurmosa and Colobanthus 
v muscoides) are arge y unaffect ed by rabbits mm&ngere& 

3.1.2 Sub-glacial herbfield 

The herbfield associations have probably been modified xore than any of the 
others. Jenkin and Ashton (1979) camnent on the vulnerability of these 
associations to continued graziw and how their study sites have been affected 
over the course of their work. 

Of the nine species which Taylor (1955) records as either abundant, locally 
abundant. dominant or co-dominant in the herbfield associations all are grazed 

remants or snmll patches left in inaccessible places. Prolonged grazing will 
result in the eradication of the five vulnerable species fran local areas. 

Severe rabbit grazing results in vegetation less than 50 mn in height, the 
bryophytes becaning dominant and the vascular plants being restricted to a few 
unpalatable species, such as 
species &ich can reproduce 

Acaena sp. will also 
YC$Zgrazing pressure can daninate large areas. The 

secondary vascular species in those situations depend on the height of the 
watertable. 
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Three of the intrcduced species (Pea annua, Stellaria media ard Cerastium 
fontanum) are early colonisers 0f-GGTZXrea.s. P. annua and S. media may 
daninate early seral stages but they hecane -- minor canponents or d-par 
altogether from the associations if succession proceeds without further 
disturbance. 

3.1.3 Fen and bog alliances 

Taylor (1955) considered the fen ard beg canmunities to be unattractive to 
rabbits. However, there is ample evidence that rabbits regularly feed on fens 
and bogs, sunetimes at distances of over 200 m fran the nearest possible 
burrowing sites. TKI of the major canponents of the associations (Juncus 
scheuchzerioides and Scirpus aucklandicus) are eaten by rabbits. In areas 
under light grazirq the J. scheuchzerioides and S. aucklandicus benefit by the 
reduction in vegetation Freight ard a rise in the-water-tables. With severe and 
prolonged grazing J. scheuchzerioides becanes rare, 2. aucklandicus locally 
ccnnuon and C. mus&des and/or the bryophytes daninant. hhen this stage is 
reached eve?7 lightiq will maintain the new association. 

3.1.4 Feldmark alliances 

The feldmark alliances support a very small rabbit population with average 
densities of less than one per hectare (Copson et al. 1981). Even at these low 
densities they can have a quite significant effect due to their selective 
graziq of a few species. Pleurophyllum hookeri, Stilbocarpa p, laris and 
Festuca contracta are particularly vulnern are soon rmved 

fram the 

associations. 

The daninant species in the association (Azorella selago and the bryophytes) 
are not grazed but can suffer from mechanical damage. In some areas if the 
profiles of the A. se1 o cushions are opened up by rabbit taxrows wind ercsion 

- Gest of the cushion. can rapidly destroy 

3.2 AMENcElENTs 'I0 'IIIE STATUS CF INDMDUAL SPECIES 

Ihe amendments are to the autecolcgy of the vascular flora and are based on 
data collected over seven consecutive surmrers and three winters. 

Stellaria decipiens 

Gregariousness. Taylor describes this species as, "Slightly gregarious 
. . . but dense patches never form." 

In some areas here rabbits have ampletely destroyed tussxks S. 
decipiens can dcminate the degraded tussock pedestals. This apEars to 
be a tirst seral stage and the S. deci iens is reduced in abundance as 
other species become establisha. h areas the ST deziens is in 
the tussock alliance before the degradation by the rab&ts 1s not 
introduced after it. 

Stellaria media 

Habitat. Found in sheltered places at altitudes of up to 200 m. Also 
found on the west coast and on the plateau away fran old settlements. 
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Phenology. Flowers frcan early August to the end of June. 

Cerastium fontanum 

Habitat. It has extended its range into fen and bog areas on the west 
coast raised beach terrace and the flats behind Green Gorge. 

CorrPnunities 

Azorella selago alliance. It can be 
where sev~mall plants are often 

Fen and bog alliances. Rarely found 
Handspike point and Bauer Bay on the 
Green Gorge. 

locally axmnon in this alliance 
found in a few square metres. 

in these alliances it occurs between 
west coast and on the flats behind 

On South Georgia, Greene and Greene (1963) record C. holosteoides 
(amended to C. fontanum, Greene and Walton 1975) as present on seepage 
areas. The EloZEZiire of the fen an3 bag alliances on Macquarie 
Island may prevent its ready establishment in these areas. Rabbit 
activity in these alliances is largely confined to grazing ad rarely 
exposes the substratum. 

Crassula moschata 

Distribution. Recorded in three areas between the ANAPE station and 
Sandy Bay where Taylor (1955) states, "None could be found during dozens 
of trips". This appears to be a recent extension of its range. 

Phenology. Flowers fran January to March. 

Cotula plumosa 

Phenology. Flowers franOctober to March. 

Azorella selago 

Canmunities. 

Pleuroph llum hookeri. 7fiTm&r---- In one valley (altitude 50 m) 5. selago was found 
y f2canmn along the banks of a stream. The surrounding 

alliances were P. hookeri and fen but the stream banks were well drained 
where the&. s&go was growing. 

Rock ccmmunites. Cushions were found on rock outcrops at low altitudes 
on both the east coast (below 10 m) and Handspike Comer. Where it 
occurs the interspecific csanpetition is low. 

Phenology. Flowers from November to February. 

Stilbocarpa polaris 

Ccsrnunities. 

Pleurophyllum hookeri. Its frequency in this alliance has been reduced 
to the degree where it is either rare or absent over large areas. In 
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areas where the rabbit population has been reduced 2. polaris 
re-establishes rapidly often fran seeds. 

Floral biology. The introduced ships rat (Rattus rattus L) removes 
seedheads fran the u&As and stores thenisenigwould provide 
a mans of local dispersal. 

Pleurophyllum hookeri 

Phenolcqy. It flowers fran Septen‘ber to January. Its flowering is not 
regular and on some years it was estimated that less than 2% of the 
mature plants flowered. 

Luzula campestris 

Camnunities. 

Fen alliance. It occurs in the fen alliance at Green Gorge and sites on 
the west coast raised beach terrace. Some of these latter sites are 

to surface level. 

Scirpus aucklandicus 

Habitat. Widespread and locally mn on the plateau and two sites on 
the east-t. This appears to be a recent extension of its range as 
Taylor (1955) states, "It is only found on the west mst raised bead 
terrace". 

Floral biology. Indoor tests have shown that 5. aucklandicus graws 
readily fran root sections with shoots with an overall length of less 
than 25mm. This provides a local means of dispersal along strean ard 
lakes as well as fran wind dispersal. 

Uncinia canpacta 

Gregariousness, performance. It forms dense clumps up to 300 mm in 
diameter. YM areas of herbfield (approximately 20 m x 40 m and 20 m x 
20 m) at Green Gorge were dcrninated by 2. compacta. 

Carex trifida -- 

Habitat. Ihe main distribution is between Handspike Point arrl Hardspike 
Corner but it is also establishing along the Hasselborough Bay section 
of the raised beach terrace. The water-table can be at the surface. On 
better drained banks the growth is less vigorous. 

Puccinellia macquariensis 

Effect of biotic factors. In areas where rabbits have invaded coastal 
rocks P. macguariensis is eaten but it is not a favourd food. 
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Poaannua -- 
Canmunities. 

Pleurophyllum hookeri alliance. It can be locally axnnon in this 
alliance and i-particularly conspicuous in front of rabbit burrows. Fen 
and bog alliances occasionally ocwr in these alliances. 

Polystichum vestitum 

Cumnunities. 

EQa foliosa alliance. It was only found at two sites on the west coast. 
One plant at the foot of the slope was in a gully, the g. vestitum being 
500 mm high and surrounded by Foa foliosa and 
other site, about 100 m fran the-ad 
was surrounded by herbfield with p. foliosa 4-5 m away. Rabbits were 
common in the area. 

Graamitis poeppigeana 

Habitat. Found growirq in noss cushions in the spray of a waterfall at 
Green Gorge, altitude 50 m. In this sheltered pcsition the fronds were 
up to 21limby 3mn-l. 

Hydrocotyle sp. 

Habitat. Taylor (1955) states that is 
raised beaaterrace and one valley on 
feet. It is nawlocally ammon to alt 
eastern side of the watershed. 
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4. EFFECTS OF INIWDLKEBVERTEBRATEFALINA 

4.1 RABBITS 

The distribution of the rabbits within various plant alliances is very 
selective. Their effects on these alliances have been discussed above (3.1). 

Rabbit activities can have both adverse and beneficial effects on individual 
plant species. The effects may be either direct, i.e. grazing and digging 
(burrows, squats or scrapes to mrk territories), or indirect by alterations to 
habitats, including erosion, reduced interspecific canpetition and dispersal of 
selected species. The effects on individual species are shown in Table 4. 

All the species which are endangered in any way, and tm of the three species 
whose status is unknown, are eaten by rabbits. Of the 13 species in the 
endangered, locally endangered ati status unkno4x1 groups six are classified as 
local and rare and two as widesoread but rare in distribution. In the cases of 

%Z%%o?in 
and Coproscana p&la there are indications of much wider 

the past. 

The majority of the species whose conservation status is either not endarqered 
or is enhanced are also grazed. Most of these are either rarely grazed or able 
to grow'arrd reproduce as alowmat. Only in the case of Myriophyllun 
triphylfum (which is an obligate aquatic) could the habitat give canplete 
protection fran rabbit grazing throughout its range. 

Most species are affected, to a greater or lesser extent, by rabbits digging. 
The only exceptions muld be a few species restricted to very wet habitats. 
W feldmark species, Azorella selago and Granrnitis i eana which are not 
grazed by rabbits, are adversely affected by lgglrg r-e 3.1). 
Several species includiq the introduced Roa annua, benefit by colonising the 
exposed soil surfaces left by digging. -- 

The seeds of three of the species (the two Acaena spp. and the Uncinia) are 
well adapted for dispersal by animals. In the case of the Acaena spp. there is 
evidence indicating that they nOw dominate areas formerly W- & other 
species, remnants of which still occupy places inaccessible to rabbits in the 
area. In these areas rabbits are cceuron to abundant. The suitability of 
Acaena seeds for dispersal by rabbits together with the fact that the plants 
are not a favoured food would help to establish and maintain their dominance in 
these areas. 

Reduction in interspecific competition, alterations to the uater-table level 
(usually a general rise) and exposure of bare soil surfaces can all result from 
rabbit activities. These alterations to habitats, either singly or in various 
combinations, have resulted in alterations to the conservation status of over 
half the species on the island. 

Two species (Stellaria decipiens and Uncinia 
by rabbit induced alterations in theirhabitats. 

eta) are adversely affected 
=%a suffer from a rise in 

the water-table. Stellaria decipiens is also adversely affected by the 
reduction in cover due to ellrmnation of taller plants, particularly Boa 
foliosa. In scme cases it will daninate the bare tussock pedestal v&m .has 
beenkilled but it does not appear to thrive for long in this situation. 
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Lycopodium sp. 
Stellaria decipiens 
Uncinia compacta 
Poa foliosa 
Pod hamil toni 
Festuca contracta 
stilbocarpa polaris 
coprosma pumila 
Pleurophyllum hookeri 
Blechnum penna-marina 
Stellaria media 
Cerastium fontanum 
Polystichum vestitum 
Deschampsia chapmani 
Carex trifida 
Puccinellia macquariensis 
Epilobium nerterioides 
Grammitis poeppiqeana 
Corybas macranthus 
Crassula moschata 
Azorella SelagO 
Myriophyllum triphyllum 
Scirpus aucklandicus 
Juncus scheuchzerioides 
Callitriche antarctica 
Poa annua 
Montia fontana 
Aqrostis maqellanica 
Epilobium linnaeoides 
Luzula campestris 

Xardamine corymbosa 
Cotula plumosa 
Colobanthus muscoides 
Colobanthus quitensis 
Acaena maqellanica 
Acaena minor 
Ranunculus biternatus 
Hydrocotyle sp. 
Hymenophyllum peltatum 
Deschampsia penicillata 
Rumex crispus 

CONSERVATICN STATUS 

ABUNDANCE 
DISTRIBUTION 

mu= 
REACTION 33 HABITAT CJ3ANGES 

RABBIT EFFECTS 
GRAZING 

Table 4. Conservation status, distribution and effects of rabbits on the 
vascular plants of Macquarie Island. 



Eighteen species are not generally affected by dmnges within their habitat. 
The remainiq twenty one species all benefit to a greater or lesser extent. 
Three of the introduced species occur in the early seral mmnunities on 
landslip and erosion areas. 

The extent to tiich rabbits affect the natural erosion patterns on the islamd 
has not been clearly defined. 

Taylor (1955) and Costin and Moore (1960) consider that if the daninant species 

%$e%&Zmhes to replace them. 
laris) are eradicated on the steep coastal- 

Costin and Moore 
state that this leads to instability in the @at cover resulting in soil slips 
ax-d that further slips may then occur in imnsdiately adjacent areas even when 
the original vegetation is still intact. However subsequent observations 
(Griffin 1980) and ccanparisons of early photographs with present conditions 
indicate that this trend of irreversible soil loss does not generally take 
place. _ 

Costin am3 Moore (1960) suggest that rabbit burrows provide water channels and 
add to the instability of the peat on the slopes. Burrowing birds including 
the sooty shearwater (Puffinus grisus Gmlin), uhite-headed petrel (Pterodrana 
lessoni Garnet) ati the blue petrel (Halobeana caerulea Gaelin) nested on these 
slopesprior to the introduction of the rabbit. In the colonies of shearwaters 
and white petrels (which still breed on the slopes), and blue petrel (now fomd 
only m the offshore islets), the conoentration of burrms is far greater than 
in rabbit warrens on the Island. winfluence burrows may have in causing 
soil slips on the slopes wxlld therefore be greater in the bird colonies and 
have been lpesent before the introduction of the rabbits. 

In some local areas rabbit burrowing can be seen to have directly contributed 
to wind erosion. These areas are mainly in the feldmark where the Azorella 
selago cushions have beendamaged and on the raised beach terrace of the w33t 
coast where burrows have exposed shallowpeatlayers onold seastacks. 

In other places areas of several hectares are being stripped by wind erosion. 
The fact that they may be of fairly recent origin is indicated by the surface 
being either exposed peat or being of small particle size and not havirrg a high 
proportion of stone cover as seen in the established feldmrk alliances. These 
areas are mainly on the western side of the Island between Langdonpointand 
Mt. Harrison. - 

A detailed study mild be 
erosion may bs attributed 

required to ascertain to &at extent, if any, #is 
to rabbit activities. 

4.2 FM'S AND MICE 

The ship rat (Rattus rattus L.) and the house muse (Mus musculus L.) were 
recorded as be=Maquarie Island at the end of &%&century (Cunpston 
1968). It is likely that there ware several introductions associated with 
sealing activities and wrecks throughout the period of operations. 

A study was carried cut in 1978 of the rats and mice on Maquarie Islard. A 
preliminary study of stcanach contents showed that plant materials are included 
in both diets. Field observations revealed caches of seedheads; Stilbocarpa 
polaris seedheads associated with rats and Acaena spp. and various grasses 
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found with nouse droppings. One muse nest inspected was constructed of 
grasses including seedheads which subsequently sprouted when kept in the 
biology laboratory. 

Threre is no evidence of either rats or mice ever having increased to plague 
proportions on Maquarie Island. Their direct effects on the vascular 
vegetation would appear to be the moderate usage of seeds and vegetation of a 
small number of species for feeding and nesting materials and the limited 
dispersal of seeds. As the mice in particular also feed on invertebrate fauna 
there could be indirect effects but these have not been documented. 

4.3 AVIFAUNA 

Four aliens species of avifauna are established on Macquarie Island, the 
Stewart Islard weka (Gallirallus australis scotti, OgilvieGrant), common 
starling (Sturnus vul~r~ZiEfiE flanxnea, meller) and the 
mallard (Anas platyrhynchos, L.). 
in the 18mby sealers. 

The weka was introduced to Macquarie Island 
'Iheother three are northern hemisphere species 

whi& were introduced to New Zealand and Australia (except the r-11) in the 
last century and have spread to Maquarie Island fran one or both of these 
countries. The nu&ers of these species are not very large on the island. 

The four species all feed to some extent on plant materials but little mrk has 
been undertaken on the diets of starlings, redpolls or mallards on Macquarie 
Island. The uekas are theonly ones which leave obvious signs of damage to 
plant oznnnunities. They systematically pick over areas (up to 2-3 m2) of the 
fen and beg alliances while feeding on plant and/or invertebrate materials. 
The stfxnach contents of w&as collected in a study carried out in 1979 
contained plant material including the seeds of several species, but this 
material is yet to be identified (Brothers, personal canmunication). Brown et 
al. (1978) doclumented effects of the wekas on the orchid Corybas macranthus on 
Macquarie Island. 

It is mlikely that there is a generally adverse effect on the vegetation of 
Macguarie Island by the four alien species (weka, redpoll, starliq and 
mallard) feeding upon it. It is pssible that one of the alien birds ozuld 
endanger a rare plant species if it fed heavily on it or disturbed the plant's 
habitat extensively, but there is no itiication of this wrring. No work has 
been done on the indirect effect the birds may have on the vegetation by their 
feeding on the invertebrate fauna. 

. 

The area where the alien birds may have the greatest effect is in the 
introduction and/or local dispersal of plants. Taylor (1955) states,"It is 
significant that all the (plant) species on Macquarie Island fit into one or 
more of the groups of seed whi& could conceivably be carried by birds". The 
starlings, redpolls and mallards frequently move around, on and between the 
coastal flats and the plateau providing opportunities for local dispersal of 
seeds and plant rmterials. 
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5. SUF&EYANUATMSOFVASCULARPIANI'S 

The survey was carried out between February 1978 and February 1979. In 
collecting the data particular note was nede of the effects of rabbit 
activity on the flora. 

Additional data was collected in 1980-81 includim several extra records of 

changes in the flora-in areas where the control progran had resulted in a major 
drq, in the rabbit population. Cbservations in these areas indicated a greater 
degree of grazing of soraa species than had previously been suspected. 

The survey is pert of a long term Ilpnitorim program. It should be possible to 
repeat the survey, as a whole or in selected areas, and so rftonitor gross 
changes with agocd degree of accuracy. It is intended to continue clollectim 
data concerning endangered and rare species on the island. 

5.1 METHODS AND DEFINITIONS 

The Island was divided on a 1 km square grid. For the atlas work, 153 grid 
squares were used. Scana small coastal strips were combined with the square 
adjacent to them. This was only done if the same flora alliance extended into 
both of them. As each grid square was traversed the track was recorded on a 
master map and a separate owerage map. l'he track had to be at least 0.75 km 
long to be recorded on the coverage map (Figure 4). 

Notes ware r&e on the presence and abundance of each species found in a grid 
square. These were added to if the square was traversed again. More detailed 
notes ware made of any unusual occurrences. 

In the field the abundance was estimated on a four grade scale; sparse, locally 
canson, CCrmPDn and abundant. In the notes frequency is defined as: 

LLXEiL found in less than 25 grid squares; 

Widespread found in 26-100 grid squares; 

Very Widespread found in 101 or more grid squares. 

Abundance is defined as: 

Pare 

Conmkon 

Abundant 

abundant or oxanon in less than 10% of its range; 

abundantor ccnmm in 10% - 50% of its range; 

abundant or cunnon in over 50% of its range. 

Part 1 of the notes records frequency am abundance of the species: the figure 
in brackets give the number of squares in which the species was found, am the 
number in which it is abundant or caamn. Part 2 gives flora alliances and 
preferred habitats. Part 3 gives details on the effects of the rabbits.. 
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Figure 4. Coverage in 1978-79 flora survey. 
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MAP 1 

10 

Hymenophyllum peltatum (Pair) Desv. 

1. tical and rare (10/O). 

2. F&cently discovered on Macquarie Island (Hnatiuk 1972). Kncwn only fran 
the feldmrk. 

3. Effect of rabbits and conservation status unknmn. 
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MAP 2 

Blechnm pmna-marina (Pair) Kuhn. 

1. Iocal and rare (13/l). 

2. Limited to sheltered and better drained sites in the herbfield. Also found 
amxgst apen tussocks of Foa foliosa adjacent to herbfield at Sandy Bay. 

3. No evidence of grazing was seen during the survey. In the 1980-81 sunmr 
inspections of som areas where the rabbit populations had been reduced by 
control measures showed a mrked increase in B. penna-marina. This may 
have been due to the remval of direct grazing pressure or to the growth of 
B. penna-marina being encouraged by the increased cover fran surroundin 
Eerbfield plants. Ucally threatened. 
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Gramnitis poeppigeana pichi Serrolli et Bizzarri 

1. Widespread but rare (73/l). 

2. Grows in the feldmark in cushions of Azorella and bryophytes. Also found 
growirq in crosses beside a waterfall at Green Gorge at 50 m altitude. 

3. Not eaten by rabbits, but suffers xe&anical damage along with the cushions 
on whid? it grows. Not threatened. 
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Folystichum vestitum Forst. f. 

1. Local and rare (22/O). Coastal and inland valleys on the eastern side of 
the island. 'Ihe only record fran the west coast was of 5 small (20-25 cm) 
plants in two sites 100 m apart. Taylor (1955) recorded it as occasional 
on the west coast. 

2. Confined minly to slopes suppxtiq the Pea foliosa alliance. -- 

3. Eaten by rabbits ard locally endangered. 
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Colobanthus muscoides Hook. f. 

1. Widespread and cararon (78/25) arod the coastline. 

2. In sea spray zone of mxitime -unities. Also forms large rmts (of 
several hundred m2) in bog cammmities. Has colonised and nwdaninates 
some areas formerly occupied by Rx foliosa tussocks (Mawson mint, Cape 
Toutcher and a bay NN of Mt. Flemer). 

2. Unaffected by rabbits through most of its range, but rabbit activity 
probably beneficial. 
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Colobanthus quitensis (Kanth.) Bartl. 

1. Widespread but rare (73/10). 

2. Forms mats in bog cmmunities. Scattered individual plants found 
elsevhere . Often found in seral cumunities on eroded areas. 

3. Rarely eaten by rabbits, but suffers some nr2chanical damage. Probably 
benefits fran raised water-table and fran reduction in cover of other 
species associated with rabbit grazing. 
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Stellaria decipiens Eiak. f. 

1. Widespread and cumm (98/10). 

2. Limiting factors are high wind exposure arid wet soils (Taylor 1955). 
Apparently prefers sheltered situations amngst taller growing plants of 
the herbfield and wet tussock - herbfield emtone. 

3. Eaten by rabbits. Probably adversely affected by raised water-table 
associated with intensive rabbit grazing. Locally threatened. 
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Montia fontana L. 

1. Very widespread but‘rare.(109/7). 

2. Wst axnmn in Juncus scheuchzerioides alliance in fens where it my form 
large mats. Al- in small clumps or as individuals in bogs ard 
wetter sites of the herbfields and feldmark camunities. Found in seral 
-unities ati in rabbit scrapes. 

3. Eaten by rabbits, but survives as a law growing mat. Probably benefits 
fran rabbit activity. 
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Epilobium linnaeoides Hock. f. 

1. Very widespread an.3 canmn (122/26). 

2. Most anmn in the herbfield, but also occurs in mritime, fel&nark, fen 
and bog ccmnunities. It occurs in seral camnunities where rabbits have 
cleared the other vegetation. 

3. Eaten by rabbits, but not favoured. It can form low mats and is plentiful 
in rabbitqrazed areas of the Pleurophyllm hmkeri alliance. Probably 
benefits fran rabbit activity. 
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Epilcbium nerterioides A. Cum. 

1. Very widespread but rare (llW3). 

2. Habitat and range similar to E. linnaeoides, kut is rmre abundant than that 
species in wind-exposed areas, 

3. Occasionally eaten by rabbits. Not threatened. 
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Callitriche antarctica Engelm, 

1. Widespread ti amm-on (95/18). 

2. Cararpnly occurs in cpen tussock ti aquatic cunmunities of the raised beach 
terrace, where it forms large mats. Found in wt sites elsewhere. 
"Limited by lw water availability, high wird velocities and by cunpetition 
fran taller growing species" (Taylor 1955). 

3. Grazed by rabbits, but persists as a short mat and is favoured by the 
reduction in ccxnpetition fran associated plants. probably benefits from 
rabbit activity. 
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Myriophyllum triphyllum Orchard 

1. Local ard rare (28/O). First recorded by Taylor (19551, who found it only 
above 300 ft. (ca 100 m). Now found at altitudes of frcan 5 - 250 m, but is 
most vigorous at elevations below 50 m. 

2. Aquatic, occurs in lakes and streams. 

3. Unaffected by rabbit activities. Not threatened. 
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Hydrocotyle sp. 

1. Local and ccannon (22/6). 

2. Mainly fen and bog alliances but will spread into adjacent herbfield if the 
inter-specific ccanpetition ard cover is low (i.e. areas cropped by rabbits 
with less than 100 run cwer). Taylor (1955) records the main distribution 
as the raised beacfi terrace on the *st coast, and only one location on the 
plateau at 300 ft. It is IWI found at several inland sites, to Over 200 m 
by Prion Lake and on the eastern side of the drainage divide at Finch Creek 
and GreenGorge. 

3. Not kncun to be eaten by rabbits. Probably benefits fran reduction in 
associated vegetation by grazing. Not threatened. 

36 



MAP 14 

40 

Azorella selago Hook. f. 

1. Very widespread and abundant (116/62). Usually on the plateau, but on 
occasions extending to sea level on the east coast, where it occurs on 
large rocks where inter-specific ampetition is low. 

2. Ecaninant in the feldmark, which is the largest alliance on the island. 

3. Not known to be eaten by rabbits, but extensive mchanical damage results 
fran rabbit scrapes in some areas. C&-m the profile of the Amrella 
cushiori is broken, the strong winds ensure its ultimate destruction. Not 
threatened. 
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Stilbocarpa polaris A. Gray 

1. Very widespread ard .inmdant (125/55). 

2. Ekxms pure stands or is co-daninant with Foa foliosa. Also present in the 
Pleurophyllm and Azorella alliances. - - 

3. Extensively grazed by rabbits: canpletely eradicated in patches. T%e 
eradicaticm can lead to erosion of the underlying peat in areas where the 
species occurs as a pure stand. Seeds and petioles also eaten by rats, 
whicfi bite individual peduncles fran the flower liead. Locally threatened. 

38 



MAP 18 

Coprosma pumila Hook.f. 

1. Local and rare (28/l 1. Most extensive on the raised bead terrace of the 
west coast. More widespread in small patches on inaccessible rock outcrcps 
ard steep slopes which may indicate a reduction in abundance. 

2. Co-dcxninant in the 
of the herbfield, 
Nw fourd in this 
m-occurrence of Pleurophyllum hookeri indicates a lack of intensive rabbit 
grazing. 

3. Eaten but not favoured by rabbits. Range reduced, locally eradicated. 
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Pleurophyllum hookeri Puch. 

1. Very widespreacf and cammn (118/26). 

2. Daninant in parts of the herbfields; also present in the Azorella selago 
alliances. 

3. Favoured fcod of rabbits, particularly during winter. Plants usually ' 
recover in spring but do not reproduce. Prolonged grazing results in 
elimination. There is oxsiderable evidence of a reduction in range, e.g. 
relict dense patches on islands in lakes ard other places inaccessible to 
rabbits. Preserved material present in peat cores and sections in areas 
where living plants are no longer present. Locally threatened. 
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Cotula plumosa Hook. f. 

1. Widespread and carmon (74/10). 

2. Campn in maritime awumities. Also forms as&-alliance with- 
foliosa where tussocks opened up by animals (seals, penguins). E record 
fran150m altitude, 1 Ian inland on eroded peat surface. Recorded by 
Taylor (1955) as rare in the Azorella selago alliance. Found also on 
Anchor Rock (Horning and Poore, personal cumnunication). 

3. Eaten but not favoured by rabbits (Taylor 1955). No evidence for this was 
found in the survey. Benefits fran grazing of associated taller 
vegetation. 
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Ranunculus biternatus Sm. 

1. Very widespread anl abundant (150/84). 

2. Found in all floristic alliances on wet sites, and is an early coloniser of 
eroded areas. 

3. Not known to be eaten by rabbits (many Ranunculaceae are toxic to animals). 
hrobably benefits from rabbit activity. 
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Cardamine corymbosa Hook. f. 

1. Very widespread arxI commn (144/40). c 

2. Found in all floristic alliances, usually in sheltered sites. Occasionally 
found as only other vascular species in stands of Stilbccarpa. Form a low 
mat on exposed sites. 

3. Eaten by rabbits, but mt favoured. One of the few species to survive 
intense and sustained grazing. Often found in abandoned burrow entrances. 
Benefits from rabbit activity. 
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Carex trifida Cav. 

1. Local and rare (2/O). Confined to Hardspike Point. May be a late arrival 
on the island (Taylor 1955). 

2. Occurs in the Pleurcqhyllum hookeri alliance. Also associated with Foa 
foliosa, where tussocks of tKK small. 

3. Grazed by rabbits (J. Jenkin, personal mmunication) but grazing is 
apparently rare; e.g. in 1978 pea foliosa had been eaten, but associated 
Carex was untouched. Not thre=ned by rabbits. 
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Scirpus auckltiicus (Hook. f.) heck. 

1. Widespread tmt rare (60/4). Cnce restricted to the raised beach terrace on 
the west coast (Taylor 19551, it is now also found on the plateau. 

2. Occurs in fen amI keg alliances *ere the water-table is at or near the 
surface and where taller species are absent. 

3. Grazed by rabbits, occasionally extensively damaged, but usually survives 
to reproduce in law growing form (less than 20 mm). Probably benefits from 
rabbit activity, e.g. by extension of range. 
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Uncinia mnpacta R. E3r. 

1. Very widespread and ccmmm (103/19). 

2. Occurs in better drained areas of the Pleurophyllum hookeri alliances and 
in sheltered parts of feldmark. 

3. Eaten by rabbits and is absent fran areas of prolong& grazing. Locally 
threatened. 
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Corybasmacranthus (Hmk. f.)Reichb. f. 

1. Uxal ati rare (14/O). 

2. Occurs in fen and bog alliances. At Hardspike point they are also found 
under Stilbocarpa pofaris leaves on dry banks adjacent to the fen and bog , . mnmmlties. Flowerrq period early Novenber to mid December (1980 data 
only). 

3. Aparently maffected by rabbits. Uprooted plants have been found in 
several areas and may be used as a food source by the wekas or kelp gulls. 
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Acaenaminor (Hcok. f.) Allan -- 

1. (60/16). Sumay inmlete. 

2. Occurs at all elevations in herbfield and feldmark alliances. Restricted 
by wet conditions and shading. 

3. Eaten by rabbits but not favoured. Benefits fran dispersal of seeds and 
reduction in interspecific cunpetition. One of the few vascular species to 
survive in heavily and continually grazed areas. 

Note: 
The data on the Acaena spp. contained in the atlas is not axnplete. 
Difficulties aromdifferentiating bet-n the tw3 known species through 
much of the year and there is a pssibility of hybridisation which is teirq 
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Acaena magellanica (Lam.) Vahl. 

1. (28/5) l Survey inccmplete. 

2. Occurs in fen, bog and wet herbfield alliances, also rarely in feltirk. 
Requires a high water-table. 

3. Eaten by rabbits but not favoured. Seeds dispersed by rabbits arxl can 
beccm locally dominant in xm~ rabbit grazed areas. 

investigated at present. The information shown here is only fran data where a 
positive identification was made and both species are mre abundant and 
widespread than shown in the atlas. 
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MAP 28 

Luzula campestris (L.) IX. in Lam. et DC. 

1. Very widespread and abundant (145/80). 

2. Ccmm in herbfields and feldmark cxxnmunities. 

3. Eaten by rabbits, though not favoured. The species has been eliminated in 
some areas of prolonged and heavy grazirq, but benefits fran reduction of 
associated vegetation. Rabbits probably beneficial. 
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Lycqodium sp. 

1. Local and rare (7/O). Cnly one plant was found during the survey. Six 
further sites were found in the tkc following smuaers. 
Cumpston (1968) records that one specimen accmpanied Asorella mterial 
sent to Kew Gardens in 1824, indicating that it may have been nrxe canmn 
then. Baird (1949 unpublished) records it as being "widely distributed 
over the island at plateau levels arrd in deep gorges belaw plateau level". 
Taylor (1955) found about 100 plants in 12 sites. Jenkin (personal 
ccmnunication) found 5 plants near Green Gorge in 1977 and one south of 
PyramidPeak. 

2. Sheltered sites of the Azorella selago alliance. 

3. Apparently in danger of ccxnplete elimination. 
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Crassula mschata Forst. f. 

1. Widespread but rare (39/l), mst frequently on the west coast. Three 
occurrences recorded between the ANARE Station and Sandy Bay where it was 
previously thought to be absent (Taylor 1955). 

2. Found in sheltered parts of the maritime ccammity where it is most cmmm 
on broad ledges subject to salt spray butnotwave action. 

3. Apparently not grazed by rabbits, but plants have been observed to be 
subject to mechanical damage. Not threatened. 

53 



MAP 31 

Pea foliosa Hook. f. 

1. Very widespread and abundant (123/82). 

2. Dominant in wet tussock grassland, rarely fourd elsewhere. 

3. Grazed by rabbits and may be eradicated locally. Relict ppulations in 
inaccessible areas (rock outcrops ati islands in lakes) indicate a 
previously broader distribution. Cc&in and Moore (1960) have attributed 
accelerated erosion of the coastal slopes to the removal of this species. 
Ucally threatened. 
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Eeschanpsia chapnani Petrie 

1. Widespread ard ammn (51/E), but has a patchy, irregular distribution. 

2. Occurs in sheltered parts of the herbfields. 

3. Eaten by rabbits kut withstands &rate grazing ark9 renairr; mmmn in 
areas where rabbits numbers are high. 
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Agrostis magellanica Lam. 

, '0 Very widespread and abundant (153/120). 

2. Found in mst floristic associations, but rarely in dense star& of ma 
foliosa. camrxl in later stages of seral colonisation of bare areas7 

3. Heavily grazed by rabbits in sme areas, but can grew and reproduce in mt 
form. Its range is extended by degradation of the Pea foliosa alliance by 
rabbits. Rabbit activities probably beneficial. - 
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Festuca contracta T. Kirk 

1. Very widespread ard camon (-129/18). 

2. Cccurs in thePle alliance of the herbfields ti &orella 

3. Eaten by rabbits. 
herbfields. 

Eradicated locally by intensive grazing in the 

threatened. 
Rapidly reduced or eliminated from the feldmark. Locally 
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Spcies endemic to Macquarie Island 

59 



MAP 35 

1. Puccinellia macquariensis Allan et Jan. 

1. Widespread but rare (70/l) (Has been recorded from Campbell Island in 
recent years). 

2. Restricted to maritime cunmunities. Found also onAn&or Rock 
(Horning and Fwre, personal camnunication). One record frcan South 
West Point at 50 m altitude, tiere subject to salt spray. 

3. Eaten, but not favoured by rabbits; not endangered. 
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2. Pea hamiltoni T. Kirk 

1. Widespred bu; rare (40/2). 

2. Confined largely to wsttussock grasslands on the margins of permanent 
penguin rookeries. Four small colonies were fourd remote fran 
rookeries. 

3. Eaten by rabbits, sometimes in preference to p. foliosa. Iocally 
threatened. 
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MAP 37 

3. Desch~ia penicillata T. Kirk 

1. Not found in survey. 

2. Confined largely to the Juncus - Rgrostis - Des 
small soaks whicfi are wimmed (Taylor 1 

95,Fia association in 

3. Rarely eaten by rabbits (Taylor 1955). Present mnservation status 
unknown. 
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Species Introduced to Macquarie Island 

Several species have been introduced TV the island both accidentally and 
intentionally. Four cosmpolitan species have becane established. Three here 
first collected in the the last century and thought to haw been introduced by 
sealers and oil gatherers in packing materials. 
was found in December 1980. 

The fourth Rumex crispus L. 
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E%XalUUaL. m- 

1. Very widespread and ccanmn (139/18). Introduced by sealers in the last 
century. 

2. Present in all floristic alliances, especially disturbed areas. It is an 
early coloniser of ercded areas. 

3. Eaten by rabbits, but is ~211 able to withstand intensive grazing. The 
rabbits probably have been a major factor in its spread around the island. 
Benefits frm rabbit activity. 
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Stellaria media (L.) Vill. 

1. Local ad rare (17/O). First mllected near the sealers' huts at Lusitania 
Bay by A. Hamilton in 1894. Taylor (1955) only found it close to sealers' 
huts of the east coast and isthmus. Now found on the plateau and kest 
coast, but not recorded fran the southern half of the island. 

2. Confined to Pea foliosa alliance below 120 m (Taylor 1955). Now found in 
Pea foliosa alliance and in herbfield to altitudes over 200 m. The species 
isanearly coloniser of eroded sites. 

3. Eaten by rabbits, but benefits by changes in habitat due to rabbit 
activity. 
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Cerastim fontanum Baunq 

1. Widespread but rare (43/l). It was first collected by A. Hamilton at 
Lusitania Bay in 1894. Now frequent on the northern end of the islard it 
was only recorded frcmonelocationin the southern half, 5 kmnorth of 
Lusitania Bay. 

2. Tayor (1955) records it as present in tussock, herbfield and feldmark 
alliances. It is new also four-d in fen and beg alliances on the west 
mast. 

3. Eaten by rabbits but benefits fran changes in habitat due to rabbit 
activity. 
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Fhmex crispus L. 

1. Lxal. and rare (l/O). First collected on Macquarie Island in December 
1980. 

2. Found in a bog alliance on the westcoastraised beach terrace. 

3. Eaten by rabbits but not favoured, present status unkncwn. 
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