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The flora and fauna of Macquarie Island, in the subantarctic, have been experiencing a gradual but sure 
deterioration since the introduction of alien species. The greatest single achievement in attempts to stop this has been 
success with controlling the European rabbit ( Oryctolagus cuniculus). The actual impact of rabbit control on other 
introduced species causing ecological damage has far exceeded expectations. Plant communities diminished by l00 years 
of rabbit gra1.ing are re-establishing rapidly. Because of the success with controlling rabbit numbers, total elimination of 
f era! cats ( Fe/is catus) and wekas ( Ga/lira I/us austra/is) can be achieved, with the major potential benefit being the 
recovery of some seabird populations which are all but extinct on the main island. However, unless the effort given to 
these and other management problems discussed can be maintained until completion, the progress made will be rapidly 
lost and greater ecological problems could result. 
Key Words: flora and fauna management, rabbit control, feral cats, wekas, Macquarie Island. 

INTRODUCTION 

Macquarie Island, in the subantarctic, is a 
Nature Reserve under the Tasmanian National 
Parks and Wildlife Act 1970. The reserve provides 
a first-class example of an island with native flora 
and fauna that have been severely affected by the 
thoughtless introduction of alien species, a problem 
common to many subantarctic islands (Jenkin et 
al. 1981, Clark & Dingwall 1985). Some of the 
changes resulting from these introductions have 
been in progress for 150 years, potentially sufficient 
time for any influences to have stabilised. With 
present attitudes favouring the reversal of changes 
caused by such introductions, an important considera­
tion must be whether intervention is warranted and 
what it will achieve. The consequences of interven­
tion are not always certain but fortunately the right 
course to rectify ecological damage on Macquarie 
Island was taken. In 1919, a major turning point in 
conservation on Macquarie Island came about, 
when 110 years of intensive commercial exploita­
tion of seals and penguins for their oil or fur was 
terminated (Cumpston 1968). From this time on, 
the island has been recognised as worthy of pro­
tection from disturbance by man ( Mawson 1922), 
this protection being legally declared since 1933 
(Anon 1987). 

All current management problems and 
attempts to solve them are closely linked to the 
introduction of the European rabbit ( Orycto/agus 
cuniculus), which has been recognised as having 
caused the greatest modifications to Macquarie 
Island's ecology. The Tasmanian National Parks 
and Wildlife Service (TNPWS) involvement in 
Macquarie Island management commenced in 
1972, at which time rabbits were already considered 
detrimental to the island (Taylor 1955, Costin & 
Moore 1960). Determining the extent of damage, 
and attempting to predict the effects of rabbit 
control on native flora and fauna, before control 
was initiated, were priorities for the following six 
years. 

This work substantiated earlier observations 
of researchers that steps would have to be taken to 
ensure survival and recovery of certain native flora 
and fauna on Macquarie Island. Hence, in 1978, 
TN PWS moved into the second phase of pest 
species control and associated monitoring of result­
ing changes. With this, the effort to document the 
ecology of species, other than rabbits, considered 
relevant to management problems proved invalu­
able not only for planning control programmes but 
for assessing progress. This work is continuing at 
present. 
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TABLE 1 

Rabbit Numbers 11 .• o..;t"'''''~''''l!'rl Count Area .. on '''JI~'!\..4'l''U'''' Island, 1974-86* 
Count area Mean number of rabbits 

1974 1975 1976 1978 1971) 1980 1981 ~9g3 j984 1985 1.986 

Rcd 
Prion Lake 
Green 
Green 

Lake 

Cormorant Point 
Aurora Point 
Caroline Creek 
Hurd Point 

D1can all counts 

2.9 6.0 
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15.0 14.7 
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12.4 

8.0 10.9 
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* Ten two-hectare count areas were monitored. Counts were 
1974 1986 virus introduced in I and arc 

0 1.0 0.7 0.7 0 4.0 
16.4 26.0 4.7 !6.9 0.6 12.0 
6.0 9.0 0.6 2.6 2.9 0.6 

4l.3 42.0 4.8 6.4 1.0 2.6 
23 .. 5 9.5 OJI 0.8 3.3 1.0 
33.5 15.0 1.0 l.5 2.0 0 
0.7 0 0.6 2.5 5.0 

40.3 L5 5.0 4.0 
25.0 17.0 17.6 26.2 7.9 
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73 ! 

TABLE 2 

Compalrisofl of Fie~t Infestation in Rabbits on 
Introduction of 

Sampling 
period 

Before myxoma 
virus 

After myxoma 
virus 

* Sample ! 985 

Nu.moer 
rabbib 

141 

98 

15 

factors discussed in Brothers el at. (1982) are 
favourable. It was uncertain whether He as would 
persist in the rabbit 
otics, and t he presence of fleas 
effective control of rabbits on 

myxomatosis, and a 
abundance is apparent. 

The presence of feral domestic cats 
catus) since about 1820 on Macquarie Island 
(Debenham 1945) has caused a considerable reduc­
tion in populations of indigenous fauna (Taylor 
1979, Brothers 1984). The Australian Antarctic 
Division initiated a of feral cats on the island 
in 1974 (J ones 1977) and studies were continued by 
TNPWS (Brothers el al. 1985). The conclusions of 
these studies were that up to 500 cats occur 
scattered over the whole island, in herbfield 
or tussock grasslando Seasonal 
controls the size of the 
great on since 
petrels were preyed upon to such an extent that 
species diversity and abundance are now low. 

I n the ten years since 1976, a total of 522 eats 
has heen live shooting and 
gassing in burrows. Serious to eradicate cats 
did no! commence until 1985, although the decision 
to procced with eradication was made TNPWS 
in 1983, when rabbit control was having a noticeable 
impact on cat abundance due to food shortages 
that it created. It is not at this stage, to 
assess the impact of eradication measures, as 
interpreting data is complicated the use of 
varying techniques and effort expcnded on eradica­
tion. No obvious alteration is apparent in such 

{,t 
j'O 

16 4 

23 II 

Totals 

Rahbit§ with 'Ji;. 
!1ea~ 

995 

740 75 

of the cat population 
about ahigh 

removed. The 
percentage of cats sampled has remained the same 
with respect to coat colour, but the sex ratio of 
these cats now favours femaies, which may be an 

indication of progress with population reduc-
tion (table There is no doubt, however., that the 

in ! 980 to kill I! 2 cats was sub­
in 1985 and i 986 

sample size: ._--

'" '" '10 0. 
E 
III 

"' Vi 

ro 0 
" (; 

'" B '" E 20 
'" 

sample &113: -- "--- 1 "16 
-._- 93 

OJ 
(.1 

Q; 1981 

"-
10 

0 
2 3 '" 5 6 
Body weight (kg) 

FIG. J- betweenpre-1981 and 
1986 (-----J percentages ol (AJ female and (B) 

flllf.Ir{}lJ{Jrw Island, in body 



132 N,P Brothers and G,}?, 

TABU.~3 

Sex Ratio ami Coat Colour of Feral Cats :"IaimplIeO on Macquarie Island 
Year 

Before 1981 
1984 
1986 

Wekas 

Sample size 

F M 

109 1.37 
31 41 
70 57 

The weka (Galiirallus australis), introduced 
to Macquarie Island in the 1870's from Stewart 
island (Cumpston is thought to have played 
a major role in the destruction of burrow-nesting 
petrel populations (Brothers 1984) and in the 
extinction of two endemic birds (Taylor 1979), In 
recent times the impact ofwekas on petrels has not 
been great, because they are largely confined to 
coastal tussock grassland where few petrels now 
remain (Brothers 1984, Brothers & Skira 1984), 
The necessity to eradicate wekas became apparent 
in 1978 but, prior to embarking on a programme of 
intensive eradication in 1985, aspects of their 
ecology were studied during 1979 (Brothers & 
Skira 1984), As early as 1980, there were obvious 

that the island's population of about 500 
wekas had decreased significantly, In 1976 the total 
number of weka sightings was 326 and in 1979 it 
was 232 (98 of which were shot), Only II were seen 
in 1984, and 22 of 23 seen in ! 986 were either 
trapped or shot. This rapid decrease in the weka 
population is thought to be largely due to increased 
cat predation as their chief food source, rabbits, 
were reduced in numbers by myxomatosis, At 
present, wekas are set~n anywhere except at 
the northern tip of the island, All animals 
encountered are shot or trapped and 
eradication of this pest imminent. 

Vegetation 

Although the extent t.o which rabbits inllu­
encc erosion patterns on the island has yet to be 

defined, there is good documentation with 
regard to their inl1uence on vegetation, 
the whole period of the TNPWS involvement wi.th 
management of Macquarie Island, studies of the 
vegetation have been carried out, with emphasis on 
long-term monitoring of due to the pre­
sence or, more recently, absence of' rabbits, Copson 
(1984) summarised the relationship between rabbits 
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M I:O,g 26% 
~\,1 19% 
F 1:0.8 27% 

74% 
82% 
71 r;;) 

Black 

2% 
1.9% 
1.4% 
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control; seven of the 41 species were never grazed 
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21 species listed as rarc, 12 were grazed by rabbits 
and two of these were adversely affected {Copson 
I 

It is estimated that about 50% of present 
herbfield will revert to tussock grassland (fig, 2), in 

to the severe reduction in rabbit numbers, 
will about dramatic in the 

distribution and abundance of of 
such as the grass Poa 

and the herb StUhocarpa polaris will thrive, 
to t he detriment of most of the 19 that have 
benefited the presence of rabbits, These changes 
are already, in the eight years since myxomatosis 
was introduced, very evident and are being moni­
tored regulariy at a number of permanent study 
sites. 

General 

Preventing any further introductions of 
potentially serious pest species to the island is an 
area of management that is of great concern, 
Informal arrangements with the Australian Ant­
arctic Division over are being developed 
and at present. 

species have received attcntion in 
studies because arc considered 

vulnerable, Wandering albatrosses (Diornedia 
black"browed albatrosses CD. melana, 

phris) and grey-headed albatrosses (lJ, chrysos­
lorna) are all rare (Tomkins 1985, Copson, this 
volume), Subantarctic fur seals (Arc/acephalus 
gazelfa) and antarctic fur seals (A, tropicalis) are 
breeding in very low numbers on Macquarie Island 
(Shaughnessy et ai" this volume) and these popu­
lations are being closely monitored, Brothers (i 984) 
identified burrow-nesting that are rare and 



vulnerable. Because of the stalus of all these 
species, TNPWS does not any research on 
them that may cause disturbance, particularly to 
breeding success. Protection from research causing 
intervention is also extended to some rare plants on 
the island. 

In addition to disturbance 
rlleasures have also been taken to reduce 

the effects of other visitors. A hand hook has been 
prepared 10 to intending 
visitors tracks to 
avoid areas more sensitive to disturbance is an 
ongoing activity. In some habitats, a footprint may 
remain visi hie for 20 years or more. 
decided TNPWS that it would be 
close a section of the island to human access 
part of the year, to reduce disturbance to the few 
wandering albatrosses that remain. This action can 
be applied to other species or historicalloca­
tions, if it is considered necessary. 

MANAGEMENT 
AND 
FOR THE 

A major problem with 
ment progress and 
of species on Macquarie 
absence of adequate information on 
earlier popUlation sizes and distributions. Survey 
work to establish distribution and numbers is often 
not given priority, the tendency heing to step 
straight into much narrower fields of research. 
Apart from studies of species with specific 
management requirements already discussed, there 
have been recent attempts to define 
sizes and distribution of other species on the island, 
for example, king penguins (Aptenodytes pala­
gonicus) (Rounsevel! & Copson 1982), king shags 
(Phalacocorax albiventer (Brothers 
1985), gentoo penguins (Pygoscelis 
(Robertson 1986), ( 
schlegeli) & 1987). 
studies will provide essential baseline information 
for management, for which re··assessment of these 
popUlations in the future will also be 

If present management objectives cat 
and weka eradication and maintained control of 
rabbits are achieved, recolonisation and 
of burrow-nesting along with a return of 
natural plant communities, are likely to occur. 
Several interesting interactions of other 
with these changes are predicted, some of which 
may be to a certain extent detrimentaL Ship rats 
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FIG. 2 --- Distribution of the tussock grass Poa 
foliosa on Macquarie Island 1984). 
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There has 
in the breeding distribution of the great skuas 
(Slercorarius skua in response to rabbit 
control (Skira ! The abundance of rabbits for 
food enabled skuas to breed over a wide area of the 
island and their predation on 
because of this. With rabbits in short skuas 
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closer to other food sources, such 
colonies .. Their predation on 
therefore decreased and wiil 
further as regrowth of tussock 
greater protection to the petrels. 

Erad ication of cats and wekas must be 
achieved rapidly before tussock grassland and 
burrowing petrels recolonise substantially. Cats 
will weka numbers in cheek for as long as the 
rabbit popUlation is controlled. But, once burrow­
ing petrel popUlations increase, so too will cats and 
wekas. and predation by these, with that of 
rats, rnay have an even greater impact on 
populations than any seen on the island so far. 
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abandon the present wildlife managment pm­

will mean that 5.5 man years, represent-
50000 k m of to carry 

will have been all but 
Present efforts 

must be sustained or until eradication 
of cats and wekas is achieved. The need to maintain 
indefinite control of rabbit numbers, so their 
impact on nora is at an low level, 

are nov\! 
humans. 

on the totally 
marine fo(;d resources, 

to share 

sup­
Commonwealth 

Science and Tcch­
and the involvement of members of 

Australian National Antarctic Research 
lions have contributed to the success 
of Island flora and fauna management 

ANON, 1987: MA 
SERVE: 

contribution as referee of 

R1EISlAIVD NATURE RE­
HANDBOOK. National 

Parks and Wildlife Service, 48 p. 
BROTHERS, N.P., 1982: A simple and efficient method 

of adminislcring virus. In WARNER, 
H.K., FARRER, & WHITTON, W.l. 
(Eds): Innovations in Australian Technology 
/980-8/,6: 20. Australian Academy of Technical 
Science. 

BROTHERS N.P., 1984: Breeding, distribution and 
status of burrow··ncsting at. Macquarie 
Island. Wi/dl. Res., : /13-131. 

BROTHERS., N.!'., 1985: Breeding 
morphometrics of the King Shag, rm'''',f'l{){'()!Cll 

alhiv1'nier purpurascens, at 1\1 acquarie island, 
At/si. Wildl. Res., 12: 81-94. 

BROTHERS, N.P" EBERHARD, LE., COPSON, G.R. 
& SKlRA. U., 1982: Control of rabbits on 
Macquarie Island by myxomatosis. Ausi. Wild/. 
Res., 9: 477-485. 

BROTHERS, N.P. & SKIRA, U., 1984: The Weka 011 

Macquarie island. N%rnis, 31: 145-154. 
BROTHERS, NP, SKIRA, U. & COrSON, G.R., 

19S5: ofihe Feral Cat, Felis catus (L.), 
on Island. Aus!. Wildl. Res., 12: 
425436. 



CLARK, R. & Dl~JG R.,IYES: 
nON OF/SLANDS IN TIl ESOl!lHFR!V 

OCEAN: A REV1FW OF THE PROTECTED 
l?.EAS OF fN'I'ULANTARCTlCA. IUCN. 

COPS01,L .R., 1984: An anno,ated atlas orille 
flora of Macquarie Island. ANA RF' Re." 

corSON, ( .It, 1996: Thedict of the introduccd 
L. and Rallu.s 

~ub3ntarctic l\;!ilcquaric Island. 
,13 441 

COrSON, G.R., 19X?i: The status 0/ the 
and grey-headed ai batrosses 
j;:;iand. Pap. Prot'. R. 5'0c. 
I -141 

COPSON, G.R., BROTHERS, N.P. & SKIRA, U., 
Distribution and abundance of the rabbi!, 

cuniculus (L) at subantarctic 
Island. A us/. Wild!. RES., 8: 597-6!!. 

& ROUNSEVELL, CU, 1987: The 
abu lldance of (Eudyptl!s 
schfelieli, Finsch) Island. 
ANA!?E Res. NOles, 41. 

COSTIN. A,B. & MOORE, D.lVI., 1960: The effects of 
rabbit of Macquarie 
island. J. 

CUMPSTON, J,S" 1969: Macquarie Island. ANARE 
Rep., SCI', A( I). 

DEBENHAM, F, (E,L), 1945: THE VOYAGE OF 
C PlAIN BELLINGHAUSEN TO THE 
ANTARCTIC SEAS, 1819-1921. Transprinted 
by Hakluyt Sociely. 

JENK IN, J.F., JOHNSTONE, G. W. & COrSON, G.R., 
198 i: Introduced animal and plant species 011 

MaclJuarie Island. Colloque sur les Ecosystemes 
Sllbantarctique, Paimollt, 1981. CNFRA, 51: 
301 313. 

V,!'cuiar nora and 
hland, Tasrn. Nat, 78: 

P.O., SHAUGHNESSY, G.L & 
FtF reB fR, L, 1988: Recovery Oflhc fur seal 
populalion at Macquarie Island. Pap. Proc. R, 
Sot. Tasm" 122( I): xx-xx 

SKIRA, U., 1984: Breeding distribution of the Brown 
Island. Emu, 84(4): 248-249. 

SKIR/\, U., NY, & COPSON, C;,R" 
1983: Establishment of the Rabbit 
Flea Macquarie Isiand. Ausl. Res., 10: 

B. W., 1955: The vegetation and soils of 
Macquarie Island. ANA RE Rep" Scr. H(ll) 19. 

Til YLOR, R.H., 1979: How the Island 
Parakeet became extinct. N.Z. J. 42-45. 

TOMK R.J., 1985: Reproduction and mortality of 
Wandering Albatrosses on Macquarie Island. 
Emil, SS( I 40-42. 

(accepted September 1987) 


