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,p1. Territory of Cocos(Keeling) lslands

2. T€rritory of Christmas lsland

3. Territory of Ashmore and Cartier lslands

4. Coral Sea lslands Territory: lslands only
4a. Corinqa-Herald National Nature Reserve
4b. Lihou Reef National Nature Reserve

5. Territory ot Norlolk lsland

Figure 1. Location of tropical and sub-tropical island territories
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NORFOLK ISI-AND AND PHILIP ISLAND (29"S 168"E), Norfolk Islaad covers 3 500 ha aad Philip Island
250 ha. Both are emergent volcanic outcrops. Norfolk Island is mixed farm laad, urban and natural and introduced
vegetation. Philip Island is heavily eroded aad i.n the process ofrevegetation with native a:rd htroduced species.

Significant Natural Features Main Impacts C-onsewation Management

50 plant species are endemic to No olk,
10 of these are endangered or e{inct.
13 endemic species orsub-species of
landbird ofwhich 5, possibly 6 are efiinct.
11 seabird species regular bteed on the
island.

(a) Habitat destruction. Philip Island
vegetation communities have been
almost completely destroyed by
intrcduced mbbits. Most of the
$inforest on Norfolk has bee.I
cleared for settlement and gmzing.
Habitat destruction contdbuted to
the cxtinction of the Norfolk Island
Starling Aplads fulsrs fuscl]r and
Black and White Sparrow klagq
'euconyga.
(b) lntrcduced plants. Weeds occur
throughout most of the remaining
rainforest (ANPWS, 1984). Thc most
foublesome are Red Guava Psdjlllt
li$olalle, Ha*?iian Flolly Hi$$
rcrLi hilqlius, and African Olive
O.lea ilhiCAna. Other weeds
impoftant in smaller arcas include
ladata mnala, William Taylor
Eu!a&d!m riPanirrn, Wild Tobacco
Sola.orm esurilia$m and Kikutlr

8mss.
(c) Introduced fauna. OIr Norfolk
lsland Black Rats Bafius &ll!s,
Kiore Ball]l! e$lans and Feral cats
Eglin callu! seriously affect
populations of land and seabirds
(ANPWS, 1984). On Nodolk Island
domestic catde have affected the
rainforest by brc*sing on seedlings
and trampling. Ten introduced bird
species are present including the
Eurcpean blackbird TxI(l]Jj: [lel3rla,
European sra ing SllJm]rs )&lga.Ii$
Silvereye Zosjteropn klgralii and
Crimson Rosella Pb$cle&lr! elsgatrs
which hare contributed to the
e*inction /decline of the endemic
Grey-headed Blackbird Tlgful
DaliocePballr, Norfolk Island
Starling ApletriE fuscl]! futcls
Whire-breasted White Eye Xostrerops
albqslads and

Green Parrot Caanolamphli
lolaezebndias cookii
(d) Hunting. The Norfolk Island
Dove Cob0ba sp, and Pigeon
Hemif,haga noyaeseelandiae
argELIaEa and the Pro\'idence Petrcl
Ptetcrhi$a sqlqtr(bi were believed
exteminated mainly by hunting
(Fullagar, unpublished). Since 1985
attempts at breeding by the
Providence Petrel on Philip Island
have been observed.

(a) I-and use planning declaration. 137, of Norfolk is
cunently declared as National Park. A plan for the
Park has been prepared (ANPWS, 1984).
(b) Consen"ation staff. Resident Consenator (since
1978) with assistant (since 1981) and an administrative
assistant f since 1984).
(c) Biological sun€ys. ANPWS consultants have
studied the terrestrial invertebrate fauna on Philip
Island (fayloi, unpublished), weed species in the
National Park (Haseler, 1985), and lichens and mosses
(Elix 1985). ANPWS staff have carried out studies of
the population of Sooty Tems on Philip lsladd
(Hermes, unpublished), the status ofthe Norfolk
Island Owl and Scadet Robin and the status ofthe
Norfolk kland Green Parrot q&.oglanpb1]s
novae"elandiae cookii (Fo$haw 1979).
(d) Feral anirnal control. Major proglam to eradicate
rabbits ftom Philip Island completed May 1988.
(e) Weed contrcl. One small plantation of Hoop Pine
Arauca;a cu nningharnii was ftmoved because fears
were oeressed that its presence could jeopardise
generic inlegity of the closely relaled endemic
Norfolk lsland Pine Alal]ralia belelopbylla. Weed
contd is one ofthe majormanagement activities in
the National Park.
(f) Education and enforcement. Since 19?9, an
environmental education program has been undert%y
using displa,6. ranger-guided aclivilies anL
publications includiog contdbutions to local
newq)aPers.
(g) Captive br€eding progmm. ln an endeavout to
ptevent thc extinction of the Norfolk Island Green
Parrol. birds are currenlly held in captivity in an
endeavour to captive breed the sub species. C-aptutes
indicare a predominance of mal€s in the remaining
population.
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CORAL SEA ISI-ANDS IN CORINGA HERALD AND LIHOU REEF NATIONAL NATURE RESERVES

(NNR) between 16 to 18"S ard 149 to 152"E. Six islands in Herald Coringa NNR have total area of 125 ha and 16 in

iihou Reef Nt tR have a total area of 91 ha- The Islands are all cays; vegetation cover varies from nil (13 cays),

gassland/herbland (9 cays), fringing shrubland (5 cayt and closed Pisonia forest (3 cays)'

Sisnificant Natural Features Main Impacts Crnsen€tion Management

Nesting areas for 13 seabird q)ecies
including the most important Austlaliad
breeding gounds (after Chdstmas Island
and North Keeling) for the Red-footed
Booby $da Eula and Grcat Frigatebid
Ersgjala Bilol (Hicks, 1985)
The llost highly developed vegetation
communities on islands i! the Crral Sea,
including closed Pilolia forest on 3
islands.
Grcen Tujtlcs l1est od the caF id large
numbels.

(a) Habitat dest.uction. The
vegetation of Chilcott lsland maY
have been affected by guano
extractiol last centuty although signs
of such alamage are not obvious.
Otherrrise natural habitats intact
(Hick, 1%5).
(b) Introduced p1ant6. No significant

(c) Introduced fauna. Black rats
(Rattus rajtt]lt) are p&sent on
Connga klet and may adverEely
affect bird populations there (Hicks,
198s).
(d) Hunting. No recent hunting
pressures.

(a) Pa* dectaration- Resencs declared in 1982.
(b) Consen€tion staff. No resident staff. Regular
Datrols bv ANPWS staff conducted in association with
bivil Coastal Surveillance Prcgram on RAN pattol
boats.
(c) Recent biological surve's. Data on s€abirds,
vegetation and rats has been obtained dudngvoyages
on lighthouse tcndervessels (Hill, 1984), during naval
patrols arld duriqg a month long joint Austialian
Suney Office. ANPWS sufley in 1984 (Hick, 1985).
(d) Feral animal codtrol. Rat control measut€s on
Coringa Islet mmmcnced in 19&5.
(e) Weed mntrol. None necessary.
(f) Education and edforcement. Suface patrols
monitor hudan use of the cals.
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the effects of this clearing prompted an islard-wide
survey of the distribution of nesting sites in 1979180
conducted by the Conscrvation Officer for the Bdtish
Phosphate Commissioners and the Assistant
Government Conservator (Powell and Tranter 1981).
Followirg an appraisal of this report and
recommendations to the Federal Government a
program to monitor the bird's breeding success was
established Lr July 1983, staffed by three ANPWS
officers and jointly funded by ANPWS and the
Phosphate Mining Company of Christmas Island.

The current Monitoring Program was established
with the aim: "to monitor the breeding success of
Abbott's Booby to permit contioual review of the
protection of the bird ard the contiauation of
mining." The results of the program are reviewed
nnnually Sy a! expert panel comprising Dr J.B.
Nelson of Aberdeen University, Professor J.M. Cullen
of Monash University, the Director, ANPWS, the
General Manager PMCI ard the head of the
monitoring team, Dr B. Reville.

Methodologr

The chief technical ditficulty in designing a research
program to achieve this has been the extreme
ilaccessibility of the birds: nests are typically placed
on thilr lateral branches about 30 m above the grouad.
Also, the nests are scattered over some 10 sq kn in
dilferent relations to forest clearinss and in a wide
variefy of topographic situations.

The methodology adopted gathers information at
two lcvels, very detailed idormation at a few sites
through tine-lapse photography and less detailed
information from fortnightly checks on about 600 sites
selected at random from the distribution mapped in
1979/80. A wide varicty of physical characteristics for
each of these sites has been recorded includirg tree
dizuneter, tree height, position of Dest in caropy,
branch diameter, branch number, branch aagle, slope
of ground, topography, distance from clearing
number of adjacent clearings, size of clearing, tree
aspects, aspect to clearing and compass beariag of
nest in tree.

Monitoring Results

By the end of 1983 it was clear that:

the birds nested only in tall rainforest trees,
especially (707o) n Planchonella nitida all.d
Eugenia grandis;

nests were restricted to the western half of the
islzurd, mostly in rugged topography sheltered
from the prevailing South-East Tradewinds;

produotivity was extremely low since ooly one

egg was laid per clutch ald successful pairs
usually laid in only every second year;

rypicaliy, the birds were faithful to mate and
nesting site from year to year, hence destruction
of the ncsting tree was likely to be detrimental
to subsequent breeding success.

Based on inlormation from two complete seasons,
1983/84 alld 1984/85, the rosults indicate:

1. breeding success (egg to hdependence) was
significantly affected by date of laying, with late
laying resulting in lower breedilg success;

2. breedirrg success in 1984/85 (24Vo) was
significantly lower thalr n 1983184 (/t6Vo),
probably due to food shortage;

3. breeding at more frequent htervals than every
second year did not contribute significantly to
population recruitmeEt;

4. n L983l8y'' there was a signifrcart decline in
nestirg success (iadependent young/nest) with
hcreasing nest density;

5. in both seasons, nestitrg success inproved with
increase in number of braaches supporthg the
nest, suggesting that nest stability is an important
factor il breeding successl

6. rn 1983184, the presence of forest clearing to the
South-East within 762 m of nest sites
significartly dininished their nesting success,
especially if the aspect of the tree containiag the
nest was also South-East: this effect was
exacerbated by increase in number ard size of
clearirgs;

7. areas within 305 m of clearings have displayed a
higher rate of nest site abandonnent and have
attracted proportiouately fewer nests since
1979180 thaa areas further away from glearings -

tlese trends appear to be continuing;

8. amual site reoccupation since 1979180 has been
c. 96-98Vo beyond 762 m of clearings al,d c. 86Va
within 305 m of cleariags;

9. birds occupying new sites had lower breeding
success than birds in familiar sites:

10. in addition, the higher rate of abandonment of
nesting sites near clearings suggests that the
carrying capacity of habitat within 305 m, a]rd
perhaps 762 m of clearings has been significantly
reduced. Only about 12% of known nesting
habitat of Abbott's Booby remains beyond762 m
of existing clearings;
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mlxomatosis ir conjunction with the European rabbit
flea.

In March 1981 disease free European rabbit fleas

were released on captured rabbits and in burrows in
order to establish fleas in the population for future
use as vectors for mlxoma virus.

Introduction of myxoma began in August 1'981
with some rabbits beiry inoculated subcutaaeously or
infected ;with eye paste and released but the principle
techdque was to release rabbit fleas which carried
virus narticles, To ensure full cover of fleas on the
islandnecessitated staff climbing into some otherwise
inaccessible sites and swimming into others. However
sone populations still remained inaccessible and a
ratler primitive but effective method of deliveriag the
fleas was developed.

Fleas in a small glass phial were attached to the
steel head of an arrow which was shot from a
longbow. This method retied upoo the momentum of
the arrow shattering the phiai on impact with the
ground thus releasing the fleas.

It was possible to deliver fleas on horizontal
ground 90 m away in this manner. In conjunction
with a 265 m fall delivery was estimated to extend to
200 m.

By December 1981 all areas of the island had been
treated, the rabbit population had decliaed and
vegetation insreased remarkably. However the rabbit
population stabilised at previous late sumner levels.
A prefabricated hut was constructed on the island in
March 1982 to facittate the program and improve
living conditions for personael isolated by sea
conditions.

Iu July 1982 a stepped-up mlxoma release
progr:rm was successftrl i:r again reducing the rabbit
population. In this program greater emphasis was
placed on inoculating live rabbits caught in wbe
funnel traps planted with rye corn or baited with
carrot, piglace Carpobrotus or oats.

The attraction of exclosure plots containing
regenerating vegetation was exploited by either setting
perimeter traps or converting some partially or wholly
to funnel traps to capture animals for inoculation or
flea release. By December 1982 the supply of rabbit
fleas all but stopped. Rabbit numbers had not by that
stage been reduced sufficiently to euable isolation of

small groups which could be treated separately.
Curtailment of supplies of rabbit fleas necessitated a
change of technique before rabbit numbers again built
up. During the winter and spring of 1983 a major

build up of supplies on the island was conducted in

preparation for poisoning with 1080 'oue shot oats''
Oats were used as free-feed in 320 dispensers for

several months and in November 1983 poisoning
began. The first poisoning reduced the population
dramatically, perhaps as much as m7o. A month later
the bulk of 1[e island was poisoned again and after
this about 12 discrete areas of kaown rabbit activity
remained, Oats continued to be used as the principal
bait with carrot ald pigface used to a lesser extent.
To treat cliff ledges ard slopes disposable plastic food
containers of 1080 treated chopped carrots were
huded from above and exploded on impact spreading
the baits.

After initial poisoning to dramatically reduce
numbers other techdques were introduced as
appropriate to each population's special conditions.
Techniques used included trappirg, gassing, shooting,
habitat removal by burning, haad ripping and barrier
fencing. No one technique was lNVa effective it atry
one area and depending on conditions different
tecbniques were mof e or less useful. Fumel traps
were in some instances built into barrier fences to
intercept animals attempting to enter clean aroas.
Shootiag was only usefttl oncs the population had
been otherwise reduced. A .22 rifle equipped with
silencer was used for snipirg animals at close rangel a
!2)2, high powered rifle equipped with a 8 power x 56
scope was used for long distance shooting on the cliffs
where wind turbulence was a consideration.

From January 1984 to November 1985 work
concentrated ou removing each of the discrete
groups. On occasiou reinfestations of previously
cleared areas were detected. By June 1985 aI
populations capable of colonisilg other areas had
been eliminated ard at that time 6 discrete groups
remained on ledges and slopes isolated by cliffs and
barrier fences. By November 1985 only 2 groups
remained.

For staff to land on tlese last two sites requled
vertical rock climbs/descents of at least 180 m or
landilgs from the sea on dangerous rocky shores.
Destruction of these last rabbits was planned when
sea and weather conditions allow access by zodiac
inilatable craft durirg the summer of 1985/86'

Discussion

As normal field strahs of the myxoma virus are of
moderate virulence, they could not be expected to kill
all rabbits infected, although in a previously
unexposed population such as Philip Islard, mortality
could be expected to be as high as 99-5Va of iafected
rabbits. A highly vtuulent artficially bred strain
(L,ausaane Strain) was chosen for use on Philip Island
because no rabbits were likely to recover and hence
become resistant. However rabbits infected with this
strain die faster thar would be the case with a less
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