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Preface

The submissions in this supplementary document and accompanying appendices modify, amend, 

update and supplement the submissions contained in the original Environmental Impact Study and 

ancillary submissions fi nalised and lodged on 29 December 2006.  Unless otherwise specifi cally provided, 

in the event of any inconsistency being identifi ed between the two sets of submissions, the material 

contained in the supplementary document and accompanying appendices shall be deemed to prevail.

Background and law

His Honour Justice Buchanan by his decision of 13 October 2008 set aside in its entirety the decision of 

the Honourable Malcolm Turnbull on 27 April 2007 to refuse the application by Phosphate Resources 

Ltd ( PRL) to conduct the action of phosphate mining operations on eight areas of Christmas Island 

comprising some 256 hectares.

The decision by the then Minister refused the application on grounds of a likely signifi cant impact on 

listed threatened species (ss 18 and 18A of the Environment Preservation and Biodiversity Conservation 

Act 1999 (EPBC Act), listed migratory species (ss 20 and 20A) and the environment where the action 

is on Commonwealth land (ss 26 and 27A), wetlands of international importance (ss 16 and 17B), and 

Commonwealth marine areas (ss 23 and 24A), but it was conceded by the Commonwealth before His 

Honour Justice Buchanan that “to the extent that the decision was stated to have eff ect for ss 16/17B and 

23/24A it could not be sustained.” (See Para 27)1.  

Phosphate Resources Limited (PRL) has proceeded in this supplementary submission on the basis that 

the Commonwealth and its offi  cers do not intend to resile from this position. 

The current Minister is required to consider the matter in its entirety again in accordance with the 

legislation (EPBC Act) as it stood before amendments eff ected by the Environment and Heritage 

Legislation Amendment Act (No 1) 2006 excepting that the amendments made to s134 of the EPBC Act 

(conditions of approval) apply to this application.

The Minister must consider whether the proposed actions will have a signifi cant impact on listed 

threatened species (ss 18 and 18A of the EPBC Act); listed migratory species (ss 20 and 20A), and the 

environment, where the action is on Commonwealth land (ss 26 and 27A) in respect of each of the eight 

areas the subject of the application. 

The Minister must consider relevant impacts (which may include improvements to the environment for 

listed threatened species, listed migratory species and the environment resulting from action funded by 

revenue from the action) and the Minister must consider social and economic matters.

The Minister may also attach conditions to an approval requiring specifi c activities to be undertaken 

for the protection of or for repairing or mitigating damage to a protected matter (whether or not the 

damage may be caused by the action): s.134(1), (3)(aa), (Appendix 1). 

Inherent in this application is a direct negation of the conclusions of the Government’s original 

Environmental Assessment Report (EAR).

1. Phosphate Resources Ltd v Minister for the Environment, Heritage and the Arts ( No.2) [2008] FCA1521
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The EAR found that the isolated and unique nature of the Christmas Island environment, the impacts on 

biodiversity through previous mining, and the evidence that various species and ecosystems are already 

under signifi cant stress meant that it would be in the interests of the island’s biological diversity and 

ecological integrity that the proposal does not proceed.

The proponent acknowledges that Christmas Island is unique and its ecosystem is currently under 

signifi cant stress.  However, the proponent contends that there is no evidence that current mining 

operations are responsible for what appears to be a signifi cant decline in the general island ecosystem 

from the mid-1990s - several years after the cessation in the mid-1980s of any clearing of primary forest.

There is no evidence that the proposal will contribute to current processes which are aff ecting the 

island’s ecosystems or have a signifi cant impact on any species.

To the contrary, the proponent maintains that the commitments outlined below will make a major 

contribution to ameliorating, if not stabilising, the current decline of the island’s ecosystems.

The broad scope of the application, especially in relation to the principles of inter-generational equity 

and environmental sustainability inherent in the proposal to create a trust fund for environmental and 

ecologically sustainable development projects, suggests that the Minister should consult widely among 

his ministerial colleagues in the context of his obligations under ss 131 (1) (a) and 136(2)(f ) of the EPBC 

Act.  Indeed, given the relevance of the application to the fundamental economic and social future of the 

island, we consider that it would be prudent to seek the views of the Ministers for Resources and Tourism, 

Home Aff airs, Regional Development, Defence, Employment and Workplace Relations, Immigration and 

Citizenship and Finance.

The Statement of Reasons purported2 to have been the basis of the then Minister’s April 2007 decision 

was, in our submission, based essentially on unfounded assertions contained in the assessment report 

provided by his department (EAR).  This report in large part was based on an “independent review” of the 

Environmental Impact Statement (EIS) prepared for it by Mattiske Consulting Pty Ltd (Mattiske) which in 

turn was largely based on unsupported assertions ignoring the material published in the EIS. 

Phosphate Resources Ltd advises that the technical advice that consequently purported to inform the 

Minister’s decision was inaccurate, misrepresented the proposal and its environmental impacts, and 

discounted environmental mitigations and off sets that would contribute to the longer-term protection 

of the island’s unique fl ora and fauna.

Listed species

A full review and response to the key technical issues in the assessment of the original EIS is set out in 

Appendix 2 - Response to Key Technical Issues and the accompanying Critiques of the Mattiske Report 

- Appendix 2A, and the EAR - Appendix 2B.  They substantiate the actual position and document why it 

is unsafe to rely on the mix of personal opinion and unsubstantiated fi ndings in Mattiske and the EAR.  

Appendix 2C contains a 2009 species survey on the eight areas.  

Some of the key issues which are of concern to the proponent and detailed in Appendices 2, 2A, 2B and 

2C are set out briefl y hereunder.

2. “... the Minister’s adoption of the explanation six weeks or so after the decision was made, does not establish that they were his reasons 

at that time.” : BUCHANAN J in Phosphate Resources Ltd v Minister for the Environment, Heritage and the Arts (No.2) [2008] FCA1521 at 

Paragraph 131.
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1. Listed threatened fl ora 

Christmas Island has three plant species that are listed under the EPBC Act.  Two of these species occur 

on, or close to, individual leases proposed for mining. 

(a) These comprise a single individual of Asplenium listerii found on exposed limestone adjacent to 

MCI 70/12.  The overall impact of the proposed mining activities on the one individual Asplenium 

listeri adjacent to MCI 70/12 was assessed as unlikely, as the fern is located on an elevated, 

exposed limestone cliff  upwind of the proposed activities.  In addition, because the species is 

a lithophyte, the EIS proposed to protect the microclimate of the area by a 50 metre buff er of 

native vegetation.  The isolated location of the species and the proposed protective buff er were 

not taken into account nor assessed by the EAR and Mattiske. 

and 

(b) A single individual of Tectaria devexa var. minor was found by the proponent on MCI 70/8 in 

2002 and it has been asserted by Parks Australia without any documented substantiation of 

their location, (despite repeated requests by the proponent for same), that a small population of 

Tectaria devexa var. minor exists in MCI 70/8.  During a reconnaissance survey in February 2009 

the proponent was unable to fi nd the single plant recorded in 2002.  There are approximately 

400 individual T. devaxa on the island of which 97% are protected in the national park.  The 2002 

Island Survey recommends the species’ conservation status be changed from “endangered” to 

“rare”.  An island-wide assessment of the species was not undertaken in the EAR nor by Mattiske. 

None of the listed threatened fl ora has been recorded in the other proposed lease areas, either 
during the Environmental Impact Studies (EIS) or during other surveys on the island including the 
comprehensive fl ora assessment by Holmes and Holmes in March and April 2002.

2. Listed threatened fauna 

Christmas Island has several listed fauna species but there is no evidence that the proposed actions will 

have a signifi cant impact on any of them.  The key endangered status species are:

Christmas Island Pipistrelle (Pipistrellus murrayi) - critically endangered

The Christmas Island Pipistrelle has not been recorded on any of the proposed mining leases nor on any 

of the eastern part of the island for over 10 years.  The only known existing Pipistrelles and their roosting 

site is located over 8.5 kilometres west of the nearest lease.  The Christmas Island Pipistrelle has a known 

foraging range of only one to 1.5 kilometres so there is no possibility of the proposed actions having 

any impact on this species.  A full report on the most recent monitoring of this species is provided in 

Appendix 3.

Abbott’s Booby (Papasula abbotti) - endangered

No existing or potential Booby nesting/breeding habitat was recorded on any currently proposed lease. 

The National Recovery Plan discounts loss of habitat as a threat as nearly the entire Booby breeding 

habitat is within the national park.  This was confi rmed by potential habitat modelling in the EIS.  

Modelling also indicated that the remaining leases are unlikely ever to have supported Booby nesting 

because of wind exposure and/or a lack of suitable emergent trees.  Nesting sites near the proposed 
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lease MCI 70/14 are protected by a 300 metre buff er (confi rmed by Parks Australia staff  and its experts as 

being a suffi  cient buff er).

Christmas Island Goshawk (Accipiter fasciatus natalis) - endangered

The Christmas Island Goshawk is widespread and does not have specialised hunting or nesting 

requirements.  In an island-wide context the areas proposed for mining do not represent critical habitat for 

nesting or hunting.  They also have been detected hunting over revegetating areas (including fern fi elds).

Goshawk nesting trees will be identifi ed prior to clearing, and the trees and a 20 metre buff er will be left 

intact until after the young have fl edged. 

Island Thrush (Turdus poliocephalus erythropleurus) - endangered

The island Thrush is now considered secure and present right across Christmas Island.  The thrush lives in 

most habitats including forests and settlements, and has no special nesting requirements.

Emerald Dove (Chalcophaps indica natalis) - endangered

The Emerald Dove is now considered secure and present right across Christmas Island.  The Dove is 

widespread and has no special nesting requirements.  It is also a species of forest edges and regrowth. 

Christmas Island Shrew (Crocidura attenuata trichura) - endangered

The Shrew has not been recorded on any of the proposed mining leases.  It was last captured in 1985 

and may be extinct.  The two locations of these captures are protected within the national park and are 

located in the western half of the Island.  There is no likelihood that the Shrew is present on any of the 

lease areas. 

Tree Gecko (Lepidodactylus listeri) – vulnerable

The Tree Gecko has not been recorded on any of the proposed leases and has not been recorded 

anywhere on Christmas Island since 1987 and is suspected to be extinct. 

Christmas Island Blind Snake (Ramphotyphlops exocoeti) - vulnerable

The Christmas Island Blind Snake has not been recorded on any of the proposed leases and the species 

has not been recorded anywhere on Christmas Island since 1986.

Christmas Island Frigatebird (Fregata andrewsii) - vulnerable

There are no Frigatebird nesting sites on any of the proposed leases.  There is one known nesting colony 

about 300 metres north of MCI 70/11 and another is 250 metres to the east.  One outlier nest (associated 

with the colony to the north of MCI 70/11) was recorded in 2003 about 280 metres from MCI 70/11.  A 

third colony is located about 195 metres east of MCI 70/12 and 280 metres north of MCI 70/13.

Nests are found close to current mining fi elds and industrial and residential areas, demonstrating that the 

species is not signifi cantly impacted by these activities.  There is no evidence that wind turbulence has 

an adverse impact on Christmas Island Frigatebird breeding success.  Nesting sites at the golf course and 

cemetery are exposed to the wind. 

Christmas Island Hawk-Owl (Ninox natalis) - vulnerable

Hawk-Owls are widespread and occur in all primary, marginal and secondary regrowth rainforests on the 

island.  
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It has been estimated that a maximum of 16 out of a total of 457 to 667 territories used by the species 

would be lost as a result of the action, and that this represents less than 4% of current territories used and 

would not have a signifi cant impact on the species. 

Hawk-Owl nesting trees will be identifi ed prior to clearing and the trees and a 20 metre buff er will be left 

intact until after the young have fl edged minimising any potential impact of the proposed actions on 

this species. 

3. Migratory species

Of the over 50 species listed under the migratory provisions of the EPBC Act, only three, (the Red-Footed Booby, 

the Great Frigatebird and the Common Noddy), have been recorded on the proposed leases.  These, like the 

majority of the species listed, are vagrants and consequently it is highly unlikely that the proposed eight leases 

provide critical habitat.

4. Non-threatened but iconic species

Red Crab (Gecarcoidea natalis)

The most recent estimate of Red Crab abundance is 50 million individuals.  Only two of the proposed 

mining leases (MCI 70/14 and MCI 70/12) are located along major Red Crab migration routes.  There will 

be installation of crab crossings and redirection of crabs into culverts on those leases.  No new haulage 

roads will be created and there will be no increase in mine traffi  c, and so there will be no increase in 

traffi  c -related crab fatalities.  Also, the proponent currently ceases operations during periods of peak 

migration and re-routes mine traffi  c to avoid Red Crabs.  In addition, land clearance will be iterative 

and the cleared areas will be successively rehabilitated.  PRL undertakes to further examine methods to 

minimise land clearance-related crab fatalities.  Red crabs have been recorded in previously rehabilitated 

areas that are eight years old, however they may have recolonised sooner. 

Robber Crab (Birgus latro)

The Christmas Island population of Robber Crabs is globally signifi cant as they have been over-hunted 

in most places where they co-habit with humans.  Presently, Robber Crabs are probably threatened 

by Yellow Crazy Ants, road mortality and persistent illegal poaching.  Prior to any land clearance, PRL 

commits to hand removal of all Robber Crabs from the area to avoid any impact upon their population.

5. Land clearance

The land clearing that will be undertaken is a progressive process and progressive rehabilitation will also 

occur.  Consequently, at any one time, only a minor percentage of the total proposed lease areas will be 

cleared and subject to mining operations.  This will reduce the short-term impacts of sudden habitat loss 

for fauna and will signifi cantly reduce both edge eff ects in adjacent forest and any threats associated 

with weed, fern and feral animal invasion of cleared areas.  

Most of the threatened fl ora and fauna species on the island do not occur in evergreen closed forest.  In 

terms of fl ora, available data shows consistently that other forest types occurring on shallower soils are 

equally or more species-diverse and provide habitat for most of the island’s threatened plant species.  

For example, seven of the eight species recommended by Holmes and Holmes for EPBC listing as 

endangered or vulnerable do not occur in evergreen closed forests.  
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It has not been demonstrated that the clearing for the proposal itself would contribute to the decline or 

extinction of any species. 

The current proposal makes a strong commitment to both progressive rehabilitation and to 

environmental mitigation measures that are integrated within the mining program to minimise their 

impacts on the island’s environment.

PRL submits that there has been no evidence produced in respect of the proposed actions in each 
of the eight areas that will support an assertion that it will have a signifi cant impact on any listed 
threatened species (ss 18 and 18A of the EPBC Act) or listed migratory species (ss 20 and 20A).  

Rehabilitation

It is acknowledged, however, that the proposed actions occur on Commonwealth land and will have 

an environmental impact, primarily arising from progressive clearing of approximately 256 hectares 

of vegetation of which some 197 hectares is evergreen closed forest.

There is some 3,940 hectares of evergreen closed forest on the island, most of which (84%) is inside 

the national park.  The proposal impacts on only 5% of this forest type in particular and only 1.8% 

of the island area as a whole.  The forest types contained in the eight areas are well represented 

elsewhere on the island, especially in the national park.

Details of each of the eight areas for which approval of the action is sought are contained in 

Appendix 4.

Although it will not be possible to rehabilitate all of the sites to evergreen closed forest, it will be 

possible to rehabilitate them to native vegetation which is similar in structure to vegetation types 

that occur naturally on the island (semi deciduous mesophyll vine forest and deciduous vine 

thickets) and which provide potential habitat to native fauna. 

Full details of the proposed rehabilitation approach for the areas under application are contained in 

Appendix 5.

In addition, PRL will leave behind suffi  cient additional topsoil to allow an average coverage of 0.5 

metres across the eight proposed leases.  However, to maximise the value of this resource, the 

company proposes that this topsoil will be concentrated in strategic “green spots” together with 

wooden debris created by clearing to a depth of two metres.  This new commitment will expand the 

area of “green spots” in each proposed lease from 5% to more than 25%, and will allow rehabilitation 

in these “green spots” to target the re-establishment of evergreen closed forest, which may range 

from complex mesophyll vine forests to mesophyll vine forests.

Soil amendment trials will also be undertaken to investigate the use of biochar, organic mulches and 

terra preta (a combination of the former).  Trials with cultivated local soil microbes, singularly and 

in combination with soil amendments, will investigate the potential for a more rapid initiation and 

development of nutrient cycles and increased water-holding capacity which is essential for growth 

and development towards self-sustainable evergreen closed forests. 

The current operations conducted by PRL are only on areas which form part of the 3300 hectares 

cleared by previous mining companies.  The bulk of the clearing was done by either Australian or 

Australian and New Zealand government-controlled entities between 1948 and 1988. 
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Rehabilitation of those areas is currently funded by PRL and carried out on behalf of the Attorney-

General’s Department by Parks Australia in a programme that formally requires approval of PRL.  

With the consent of PRL, given because of PRL’s commitment to a total-island environmental 

management approach, the rehabilitation eff ort has been directed largely to areas where there are 

high densities of Abbott's Booby nests and not areas on the eastern third of the island where PRL is 

operating.

It has been recognised by Commonwealth offi  cers since at least 2003, that there is insuffi  cient 

topsoil available to reinstate evergreen closed forest in other than some 400 hectares of priority 

conservation areas largely in the western plateau area of the current national park.

The current application by PRL will have no impact on the quantity of soil available for this priority 

conservation on the island as the soil required for the proposed rehabilitation of the eight areas 

sought will be retained from those eight areas.

The current identifi ed stockpiled topsoils which will remain unaff ected by the mining of the eight 

proposed leases and are available for priority conservation are set out in detail in Appendix 6.

Environment enhancement off sets

PRL acknowledges that the unique ecology of Christmas Island is under considerable stress and 

considerable funds are required particularly to reduce the impacts of feral species on the national 

park.  However, this development has not been brought about by current mining operations or any 

possible future mining operations but rather by predators introduced over 70 years ago.

It is now generally accepted that “Invasive species may soon pass habitat loss as the main cause of ecological 

disintegration globally and are already probably the main cause of extinctions in island ecosystems” 3

On Christmas Island invasive species include feral cats and rats but the biggest impact has been 

the post-1988 cyclone Yellow Crazy Ant population explosion.  A massive reduction in fl ying foxes 

apparently occurred in the same event that may have initiated that increase.

Urgent and signifi cant funding is required for programmes to reduce the impact of these feral 

species and to maintain the Red Crab population.  The Red Crabs are essential both for nutrient 

recycling and for their capacity to reduce forest fuel loads which has a major impact in reducing the 

bush fi re threat to the island population.

A large proportion of company employees and shareholders have deep historical connections 

to the island.  As a consequence, the company has always been committed beyond the usual 

commercial imperatives to ensuring the maintenance of a viable long-term economy for the island 

community. 

Accordingly, as outlined below, the company is prepared to make a signifi cant further contribution 

from its profi ts to assist in the improvement of the environment and the enhancement of protection 

for listed threatened and migratory species. 

A sample of the range of actions that are, in the view of the scientifi c advisers to the company, 

urgently required to address the continual degradation of Christmas Island’s ecosystems and foster 

3.  Clout, M. N., and C. R. Veitch. 2002. Turning the tide of biological invasion: the potential for eradicating invasive species.  Pages 1–3 

in C. R. Veitch and M. N. Clout, editors. Turning the tide: the eradication of invasive species. World Conservation Union Species Survival 

Commission, Invasive Species Specialist Group, Gland, Switzerland, and Cambridge, U.K.
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the island’s transition from a mining-based economy are outlined in Appendix 7.

These include: 

Yellow Crazy Ant

Investigation of improved control techniques including improved baits and bait delivery methods.

Feral cats

Investigation of the possibility of implementing an island-wide control program for feral cats 

integrated with rodent control activities. 

Red Crabs

Supporting the development of new crab underpasses and migration fences in migration areas 

that are not currently protected.

Supporting the development of permanent drift-fencing.

Supporting the modifi cation of kerbing on roadsides so that it does not trap crabs on roads.

Weeds 

Implementing weed management strategies for areas of cleared and formerly mined land which 

pose a signifi cant weed risk to natural vegetation. 

Christmas Island Hawk-Owl

Trials of the use of nest boxes for Christmas Island Hawk-Owls  to provide nesting sites (the 

potential limiting factor) in areas that are otherwise suitable.

Feral birds

Establishing a control program for feral fowl in the Christmas Island National Park and key adjacent 

areas. 

Quarantine

Developing a public awareness programme in collaboration with tourism operators and other 

community groups to highlight the signifi cance of Christmas Island for biodiversity and the risk of 

introductions of exotic species.

Research into biodiversity and actions for the protection of threatened species on Christmas Island

Supporting the collection of targeted species surveys, population, habitat and other biological 

data to guide recovery actions of threatened species.

Rehabilitation trials

Trials to inquire into more rapid initiation and development of nutrient cycles.

Agricultural trials

Facilitating the production of fresh fruit and vegetables on Christmas Island.

•

•

•

•

•

•

•

•

•

•

•

•
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Community involvement and training

Develop a community education program that includes information about threatened species, key 

threatening processes and management strategies to address the threats. 

Tourism infrastructure

Support the provision of low-impact facilities to enhance key visitor destinations.

As set out in Appendix 7, the Minister may, if considered appropriate, formally impose some or all of 

the off set proposals outlined above as conditions attaching to a grant of approval.  This would be 

consistent with the policy approach adopted by the Commonwealth in approving the Fiona Stanley 

Hospital development in Western Australia.  

Trust fund for environmental and ecologically sustainable 
development projects

To facilitate the provision of additional funding and practical operations, PRL proposes that if the 

actions are approved, the lease on the additional 256 hectares should be issued for the usual 21 

years and the existing lease be extended to cover the same period. 

At present PRL has no rehabilitation obligations on the existing lease areas other than to make safe 

to the satisfaction of the WA State Mining Engineer.

However, it is proposed that in respect of the areas the subject of this application, that PRL will 

assume full responsibility and the costs of rehabilitating the 256 hectare area.

Notwithstanding this, PRL proposes to continue to pay the current conservation levy at a rate of $2 

per dry tonne of shipped phosphate rock whether the ore is from the current lease or the proposed 

new leases for the total of 21 years.  This will ensure certainty and stability to the fl ow of funds being 

used by Parks Australia for rehabilitation on agreed high priority areas.

In addition, PRL will establish a trust fund jointly managed with Parks Australia and the Attorney-

General’s Department for environmental and ecologically sustainable development projects on the 

island.  The joint committee would determine the priorities for allocation of the funds to projects 

such as those suggested in Appendix 7 or other agreed priorities.

Given the urgency with which some of the problems need to be addressed, it is proposed the fund 

be commenced by a one-off  $5 million input in the fi rst year and at $1.15 per dry tonne of shipped 

phosphate thereafter for the remainder of the 21 years.

In round fi gures based on a production output average of 650,000 tonnes per year, the fund 

payment, the extra conservation levy and the rehabilitation costs assumed by the company 

comprise an additional payment of some $50 million to environmental protection, environment 

enhancement and ecologically sustainable development initiatives on the island. 

The payments proposed by the company would be in addition to current imposts paid to the 

Commonwealth via royalties and rents.

Any potential environmental impact on Commonwealth land as a consequence of the proposed 

actions is fully off set by the rehabilitation proposals outlined and the additional funds off ered.  PRL 

•

•
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contends that the combined eff ect of these measures comprises a net environmental benefi t to the 

island.   

ALP national platform

In relation to Australia’s external territories, the Australian Labor Party National Platform states that:

“Labor recognises that the population of Australia’s external territories has suff ered from isolation 

and neglect and that new policies are required to protect their full citizenship rights and to support 

economic development to underpin their sustainability.”

The current proposal is totally consistent with this aspiration.

Social and economic considerations

On the reasonable assumption that the phosphate market will stabilise within the next twelve 

months, notwithstanding the negative global economic conditions, and using conservative 

parameters, there may be at least some furth er fi ve years of commercially viable operations 

available on the current mining lease.  As there are some uncertainties in the current global climate, 

PRL withdraws all previous communications made to previous Ministers or their offi  cers as part of 

the fi nalisation of the original EIS as to the mine life in respect of the existing lease and anticipated 

dates for the cessation of mining on Christmas Island.

Accordingly, contrary to assertions purported to have been made by the previous Minister as 

reasons to reject the application, all projections have been very conservative and continued mining 

operations are economically sustainable.

PRL has made full provision in its audited and disclosable accounts for any demolition and 

decommissioning of infrastructure required by the Commonwealth, (PRL is not required to make 

any provision for rehabilitation of the existing lease), and, as indicated in its latest published audited 

accounts at 31 December 2008, has cash reserves well in excess of these requirements. (Appendix 8.)

Based on historical drilling information undertaken by the British Phosphate Commissioners and 

the Phosphate Mining Company of Christmas Island (both Commonwealth-controlled entities), 

the areas for which approval for the action is sought contain reserves suffi  cient to support 10 years 

of viable mining.  Approximately 40% of these reserves are estimated to be at grades suitable for 

Australian fertiliser manufacturers.  (Appendix 9). 

PRL rejects any assertion that the social and economic impact of a closure of mining operations 

would be minimal on the Christmas Island community or that continued mining in any way detracts 

from the development of tourism as an alternative economy.

As the economic modelling contained in a report prepared this year by ACIL Tasman shows, the only 

prospect of sustaining a viable civilian economy on the island in the medium term without massive 

Commonwealth subsidies is continued mining.  (Appendix 10.)

On realistic assumptions, some 280 full-time equivalent jobs will disappear on closure of the mine.  

In addition, if approval is granted, the 10 years of additional mine life will allow the generation of 
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over $900 million in export or import-replacement revenue and over $200 million in direct revenue 

for the Commonwealth. 

Tourism as an alternative is incapable of generating job replacements at this level within fi ve years 

given that no approved land-use plan exists and the investment of a minimum of over $65 million 

will be required for accommodation capable of supporting the level of tourism needed. 

Further, the attractiveness of the island for tourism is dependent on the maintenance of the some 

63.5% of the island that comprises the national park and the unique fl ora and fauna contained 

therein in a basically pristine form.  Given the problems outlined above, any practical and realistic 

chance of achieving this outcome requires additional funding from mining operations for many 

years. 

Accordingly, PRL contends that the overwhelming social and economic benefi ts of the proposal to 

both the Christmas Island community and the Commonwealth justify the Minister exercising his 

discretion in favour of the proposed actions. 

The proponent notes that the previous Minister’s decision was infl uenced by the view expressed 

in the Mattiske report and the EAR to the eff ect that approval of the additional mining leases is 

unsustainable and inconsistent with the principle of intergenerational equity because it would 

create a short-term economic benefi t for the present generation while risking the long term-

benefi ts of biodiversity to future generations. 

Mattiske also suggested that the proposal would be detrimental to the development of the island’s 

tourism industry.

While the proponent concedes that the mining operation itself may not be sustainable beyond 20 

years, the company strongly contends that the proposal in its entirety does constitute ecologically 

sustainable development and is the only cost- eff ective process available to the Commonwealth 

that will position the island for a managed transition to a post-mining services economy.

In addition, the off sets proposed by PRL (not least of which is the large and long-term fi nancial 

contribution for direct conservation action on the island) would ensure that the urgent, considered 

and sustained conservation actions necessary for the survival of many Christmas Island species are 

carried out.

In conclusion, the proponent contends that if a comprehensive assessment of the relevant impacts, 

including the environmental improvements to be funded by revenue from mining, and the 

economic and social matters is undertaken in accordance with sections 136 (1) (a) and (b) of the 

EPBC Act, the proposed actions should be approved.

Such an outcome would be clearly in the broader national interest.
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Appendix 1

Notes on Applicable Law for Reconsideration by Minister

Law that applies

1 With an important exception, the law that applies to the application by Phosphate Resources Ltd 

(“PRL”) is the Environment Protection and Biodiversity Conservation Act 1999 (Cth) (“EPBC Act”) as it 

stood before amendments eff ected by the Environment and Heritage Legislation Amendment Act (No 

1) 2006 (“the amendment Act”) came into force on 19 February 2007: see clause 3 of Pt 2 Sch 2 of the 

amendment Act and Environment and Heritage Legislation Amendment Act (No. 1) 2006 - Proclamation 

(15/02/2007).  However the amendments made to s134 of the EPBC Act (conditions of approval) 

apply to the application for approval by the Minister under that Act. 

Statutory prohibition and exemption by approval

2 A person is prohibited from taking action that is likely to have a signifi cant impact on listed 

threatened species (ss18 and 18A of Part 3 of the EPBC Act; listed migratory species (ss 20 and 20A); 

and the environment, where the action is on Commonwealth land (ss 26 and 27A).  The action is not 

prohibited where the person has the approval of the Minister under the Act.  Action that will have an 

impact but that impact is not signifi cant for the species or the environment is not prohibited.

3 The term “signifi cant impact” is not defi ned in the EPBC Act.  A signifi cant impact is one that is 

“important, notable, or of consequence having regard to its context or intensity”: Oshlack v 
Richmond River Shire Council & Iron Gates Developments Pty Ltd (1993) 82 LGERA 222; Booth 

v Bosworth (2001) 114 FCR 39 at [99].  A possible, but not likely, impact is not a relevant impact: cf 

Schneiders v State of Queensland (2001) FCA 553 at [7].  Whether an impact is or is not signifi cant 

is a question of fact: Anvil Hill Project Watch Association Inc v Minister for the Environment and 
Water Resources [2007] FCA 480 at [44]; (2007) 243 ALR 784.  In the present case the “signifi cance” of 

the impact must be on the species or the environment and not merely on individuals or populations 

within species of fl ora or fauna.

4 Each of ss18, 18A, 20, 20A, 26 and 27A is a “controlling provision” for the action and a “controlled 

action” is one that would be prohibited if taken without approval of the Minister: s67.

5 The Minister must decide for the purposes of each controlling provision whether or not to approve 

the taking of a controlled action: s130.  In the present case taking of action is proposed for each of 

eight distinct lease areas.  The Minister should consider the proposed action on a lease by lease basis, 

and make a distinct decision for each individual and distinct lease area.

Mandatory considerations

6 In deciding whether or not to approve the taking of an action the Minister must consider:

6.1 Matters relevant to any of listed threatened species (ss 18 and 18A); listed migratory species (ss 

20 and 20A); and the environment, where the action is on Commonwealth land: s136(1)(a);

6.2 Economic and social matters: s136(1)(a).
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7 The term “environment” includes (a) ecosystems and their constituent parts, including people and 

communities; (b) natural and physical resources; (c) the qualities and characteristics of locations, 

places and areas; (d) heritage values of places; and (e) the social, economic and cultural aspects of a 

thing mentioned in (a), (b) or (c) : s528.  It is not confi ned to fl ora and fauna.

8 In considering those matters the Minister must taken into account:

8.1 The Environmental Impact Statement: s136(2)(c);

8.2 Relevant comments given to the Environment Minister by another Minister who has 

administrative responsibilities relating to the action: ss131, 136(2)(f );

8.3 The assessment report (in reality only a “recommendation report”): s136(2)(b);

8.4 Principles of ecologically sustainable development: s136(2)(a).

Environmental Impact Statement

9 The Environmental Impact Statement is the approach the Minister decided must be used, and in fact 

was used, for assessment of the relevant impacts of the action: ss 81, 87.   An impact of an action is 

an event or circumstance that is a direct consequence of the action or an indirect consequence of 

which the action was the substantial cause: s527E.   

10 A “relevant impact” of the action is an impact that the action is likely to have on listed threatened 

species, listed migratory species, and the environment where the action is on Commonwealth land: 

s82.  Assessment of the “relevant impacts” entails detailed assessment of the nature and extent and 

signifi cance of the likely short-term and long-term relevant impacts: s102(1), Reg.3.01 of the EPBC Act 

Regulations 2000, Draft Guidelines for EIS dated January 2002.

11 A consequence that improves the environment for listed threatened species, listed migratory 

species, or the environment and results from action funded by revenue from mining (“a benefi cial 

environmental impact from mining”) is an indirect consequence of, but substantially caused by, 

mining.  It is a “relevant impact” that must be taken into account.   It is also a matter that must be 

considered for the purposes of s136(1)(a).

12 A “relevant impact” for one lease area is not necessarily a “relevant impact” for another lease area.

Environmental off sets

13 A benefi cial environmental impact from mining is an aspect of what might also be called an 

“environmental off set”.

Assessment report

14 The term “assessment report” is a misnomer.  Under the EPBC Act as it now stands the “assessment 

report” is described more accurately as a “recommendation report”: see s105.  Under the law as it 

applies to the proposed action the “assessment report” was defi ned relevantly as the report relating 

to the action prepared by the Secretary of the Department and given to the Minister after the 

fi nalised Environmental Impact Statement: ss105(1), 130(2) and 528.  The Secretary must provide a 

copy of the “assessment report” to a person who asks for the report or a copy of it: s105(2).  It is not 
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a report that assesses the “relevant impacts” in the place of the Environmental Impact Statement.  

(Note: Under the law as it now stands (but does not apply to the proposed action in the present 

case) the “recommendation report” must be provided to the designated proponent if the Minister 

proposes not to approve the taking of the action: s131AA).

Ecologically sustainable development

15 The principles of ecologically sustainable development are:

15.1 Decision-making processes should eff ectively integrate both long-term and short-term 

economic, environmental, social and equitable considerations;

15.2 If there are threats of serious or irreversible environmental damage, lack of full scientifi c 

certainty should not be used as a reason for postponing measures to prevent environmental 

degradation;

15.3 The principle of inter-generational equity – that the present generation should ensure that the 

health, diversity and productivity of the environment is maintained or enhanced for the benefi t 

of future generations;

15.4 The conservation of biological diversity and ecological integrity should be a fundamental 

consideration in decision-making; and

15.5 Improved valuation, pricing and incentive mechanisms should be promoted: s3A.

16 A benefi cial environmental impact from mining conforms with and promotes the principles of 

ecologically sustainable development.

Conditions of approval – “environmental off sets”

17 The relevance and importance of environmental off sets (and benefi cial environmental impacts 

from mining) has received statutory acknowledgement by amendments to s.134 that came into 

eff ect on 19 February 2007.  The Minister may, with the consent of the holder of the approval, attach 

to an approval conditions requiring specifi c activities to be undertaken for protection of a matter 

protected under a provision of Part 3 (whether or not protection from the action) or for repairing 

or mitigating damage to a protected matter (whether or not the damage may be caused by the 

action): s.134(1), (3)(aa), (3A).  These amendments apply to PRL’s proposed action: see clauses 3(2)(n) 

to (za) of the amendment Act and Environment and Heritage Legislation Amendment Act (No. 1) 2006 

- Proclamation (15/02/2007).
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Departmental advice must be complete and accurate

18 Offi  cers of the Department may provide the Minister with advice and analysis and a summary 

of matters to be considered by the Minister but the information provided must be accurate and 

complete.  Advice and information that is materially inadequate or misleading may introduce legal 

error into the decision: Phosphate Resources Ltd v Minister for the Environment Heritage and the Arts 
(No 2) [2008] FCA 1521 [95], [103], (2008) 251 ALR 80.

Dated 27 March 2009

G R Hancy

COUNSEL

Francis Burt Chambers

77 St George’s Terrace 

Perth WA 6000
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1. BACKGROUND 

In April 2007 the Federal Environment Minister rejected under the Environmental Protection 
and Biodiversity Conservation Act 1999 (EPBC Act) a proposal by Phosphate Resources Ltd 
East Christmas Island Phosphate Mines (9 Sites) Christmas Island (EPBC 2001/487).  

The Minister’s decision was that:  

1. There were significant and unacceptable impacts on the environment, threatened 
species and migratory species; 

2. Mitigation strategies were insufficient; and, 
3. The activity was inconsistent with principles of ecologically sustainable 

development. 

 

The Minister’s decision was reached on the basis of technical advice received from his 
Department as summarised in the Environmental Assessment Report (EAR 2007) on the 
Phosphate Resources Ltd proposal. 

In particular, the EAR (pg 41) states that  

“The proposed phosphate mining on the proposed leases will impact upon various matters 
protected under the EPBC Act.  The key issues include: 

• Loss of primary forest and regrowth vegetation; 

• Impacts on native vegetation and listed flora through edge effects; 

• Inability to rehabilitate the majority of mine sites to original primary rainforest; 

• Loss of habitat for native, endemic and listed mammals, birds and crabs; 

• The role of clearing rainforest as a contributing factor in the long term decline and 
extinction of species; and 

• Spread of introduced flora and fauna that may prey upon, compete with or displace 
native species.” 

 

Phosphate Resources Ltd asserts that some of the technical advice that informed the 
Minister’s decision was inaccurate, misrepresented the proposal and its environmental 
impacts, and discounted environmental mitigations and offsets that will contribute to the 
longer-term protection of the Island’s unique flora and fauna. This document summarises 
the proponent’s response to key technical issues which it believes misinformed the Minister. 

 

2. IMPACTS ON FLORA, FAUNA AND THE ISLAND 
ENVIRONMENT 

A critical consideration in the Minister’s decision on the proposal was the conclusion that it 
would cause significant and unacceptable impacts on the Island’s flora, fauna and 
environment.  Examination of both the Environmental Assessment Report (2007) and the 
Mattiske Consultants report (2006) that underpinned this decision suggests that there are 
numerous perceptions about the significance of (a) populations of threatened species and (b) 
habitat values of the proposed lease areas that are opinion and are not supported by 
scientific evidence.  There are also unsubstantiated claims that, (a) the effects of land clearing 
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associated with the proposal will be significant and cannot be mitigated, (b) that 
rehabilitated areas will have very limited habitat values, and (c) mining activities are 
responsible for, and will significantly exacerbate, the current decline of some of the Island’s 
unique flora and fauna. 

 

2.1 IMPACTS ON LISTED THREATENED SPECIES 

The significance of impacts of the proposed mining on listed threatened flora and fauna 
seem, in general, to be overstated in the EAR and Mattiske reports with broad statements of 
opinion about the significance of habitat in the proposed leases that are not critically 
evaluated in an Island-wide context and are often unsubstantiated by survey evidence, 
either from the EIS or from other sources (e.g. Holmes & Holmes 2002; Corbett et al. 2002; 
Cogger & Sadlier 1999; Hill & Lill 1998; Lumsden et al. 1999; Schulz & Lumsden then in 
preparation; Yorkston & Green 1997, etc). 

 

2.2 LISTED THREATENED FLORA 

Christmas Island has three plant species that are listed under the EPBC Act. Two of these 
species occur on, or close to, individual leases proposed for mining.  These comprised a 
single individual of Asplenium listerii found on an exposed limestone adjacent to MCI 70/12, 
and a small population of Tectaria devexa var. minor in MCI 70/8.  None of these species has 
been recorded in the other proposed lease areas, either during the EIS studies or during 
other surveys on the Island including the comprehensive flora assessment by Holmes and 
Holmes in March and April 2002. 

Christmas Island Spleenwort (Asplenium listeri) – critically endangered 

The overall impact of the proposed mining activities on the one individual Asplenium listeri 
adjacent to MCI 70/12 was assessed as unlikely, as the fern is located on an elevated, 
exposed limestone cliff upwind of the proposed activities (Reddell & Zimmermann 2005). In 
addition, because the species is a lithophyte, the EIS proposes to protect the microclimate of 
the area by a 50 metre buffer of native vegetation. The isolated location of the species and 
the proposed protective buffer were not taken into account by nor assessed in the EAR and 
Mattiske Consulting.  

Tectaria devaxa var. minor – endangered 

The relevant and updated information is as follows: 

• Reddell and Zimmermann found one individual Tectaria devexa var. minor in MCI 
70/8 during the EIS survey in March 2002. The individual found in 2002 was not 
relocated in a follow-up reconnaissance in February 2009 (James 2009, Appendix 2C). 

• Holmes and Holmes (2002) did not find Tectaria devexa var. minor in any of their sites 
that correspond to the proposed leases.  However, they did record a small population 
of T. devexa within 100m of MCI 70/8. Island wide Holmes and Holmes found in 2002 
about 400 individuals, of which approximately 97% occurred in the west and centre 
of the island and are protected in the National Park. Based on their Island-wide 
survey results, Holmes and Holmes (2002) recommend the conservation status of 
Tectaria devexa var. minor to be “rare” rather than “endangered”.  

• Using information from Holmes and Holmes (2002) and the EIS, Parks Australia 

conducted a very thorough ground search of MCI 70/8 and its vicinity. Information 
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supplied by Parks Australia in March 2009 (from surveys conducted in 2004/05) 

indicated a presence of Tectaria devexa var. minor (86 individuals) at South Point, 

with six (64 individuals) of the eight sub-populations located within MCI 70/8.  This 

information was only conveyed to PRL in 2005 after the EIS was printed.  

• Despite requests over the last two months Parks Australia has been unable to provide 

information on the location of the plants recorded in 2004/2005. Consequently, the 

proponent has been unable to confirm the status of these plants in 2009. 

 

As the survey data is about four to five years old, a survey will be conducted prior to mining 

to determine if the sub-populations are present, map their current extent and identify a buffer 

of 60 metres (twice the canopy height). 

If similar intensive surveys to that undertaken by Parks Australia in MCI 70/8 were 

conducted in evergreen forests elsewhere on the Island (especially in the central and western 

area), it is extremely likely the known Island-wide population of T. devexa would increase 

very substantially from the current approximately 480 individuals. On this basis, PRL 

maintains that the impact on this species of mining in proposed lease MCI70/8 is not 

significant and will not affect its conservation status. However, PRL recognises that the 

species is currently listed as “endangered” under the EPBC Act and will therefore apply a 

buffer to the area once the subpopulation information is updated.   

 

2.3 LISTED THREATENED FAUNA 

Extinct Rodents 

Species classified as extinct, Maclear’s Rat (Rattus macleari) and Bulldog Rat (Rattus 
nativitatis), are by definition not going to be affected by the proposal.  

Marine Fauna  

It is questionable how the two listed marine turtles, Green Turtle (Chelonia mydas) and 
Hawksbill turtle (Eretmochelys imbricata) or the Whale Shark (Rhincodon typus) could be 
affected by the proposed actions as suggested in the EAR. Both turtle species breed on 
beaches distant from current and proposed mining operations and the Whale Shark is a 
migratory species that only occurs off the coast of Christmas Island in the wet season. In 
addition, the EIS sets out clear procedures for ensuring that there is no off-site transport of 
sediment and the overall erosion risk was assessed as very low (Hollingsworth 2003).  

Interactions with the marine environment of the Island are restricted to the ship loading 
facilities in the Flying Fish Cove, where initial investigations indicated that present levels of 
phosphate do not represent a significant impact on the marine environment (GHD 2003). 
The proposed operations will be conducted at the same volumes and with the same 
frequency of product transfer and ship-loading. There is, therefore, no evidence that the 
proposal would impact upon the Green or Hawksbill Turtles or the Whale Shark. 

Abbott’s Booby (Papasula abbotti) – endangered 

Contrary to suggestions in the EAR, survey results (Olsen 2002, Corbett et al. 2003, Appendix 
2C) and modelling (Puig 2003) demonstrate that the proposal will not result in the 
destruction of existing nor potential Booby nesting/breeding habitat. Confirmed measures 
are in place to protect nests near MCI 70/14.  
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The National Recovery Plan discounts loss of habitat as a threat as nearly the entire Booby 
breeding habitat is within the National Park (DEH 2004).  This was confirmed by potential 
habitat modelling in the EIS. No nests were recorded on any currently proposed lease and 
MCI70/09 was removed from the proposal because of the presence of Booby nests. 
Modelling also indicated that the remaining leases are unlikely to ever support Booby 
nesting because of wind exposure and/or a lack of suitable emergent trees. Nesting sites 
near proposed lease MLA 70/14 are protected by a 300 meter buffer (which was discussed 
with Parks Australia staff and experts and was confirmed as sufficient). 

Christmas Island Frigatebird (Fregata andrewsii) - vulnerable 

Survey data from 2002 and 2009 show that there are no frigatebird nesting sites on any of the 
leases (Corbett et al. 2003, James 2009). The EAR notes that “some leases are less than 300 
metres from nesting sites.” The facts are that one known nesting colony is about 300 metres 
north of MCI 70/11 and one 250 metres to the east and one outlier nest was recorded in 2003 
about 280 metres from MCI 70/11. The colonies are also located 195 metres away from MCI 
70/12 and 280 metres away from MCI 70/13. 

In addition, concerns about increased wind turbulence around nesting sites did not take into 
account that many of the current nesting sites, e.g. golf course and cemetery colonies, are 
exposed to wind. There is no indication that wind turbulence has an adverse impact on 
Christmas Island Frigatebird breeding success. Also, nests are found close to current mining 
fields, industrial and residential areas, demonstrating that the species is not significantly 
impacted by these activities.  

In contrast to the EAR, the National Recovery Plan lists habitat loss as a threat but it does 
not describe it as “major” (Hill and Dunn 2004). The Recovery plan identifies that past losses 
and fragmentation of habitat were caused by clearance for the settlement (not mining).  

Christmas Island Goshawk (Accipiter fasciatus natalis) – endangered 

The Christmas Island Goshawk is widespread and does not have specialised hunting or 
nesting requirements (Hill 1997).  In an Island-wide context the areas proposed for mining 
do not represent critical habitat for nesting nor hunting, as suggested in the EAR. Also 
Goshawks have been detected hunting over revegetating areas (including fern fields) by 
Corbett et al. (2003) and Smith (2009, Appendix 2C). Therefore, the rehabilitation target 
“deciduous vine thickets” should also provide valuable habitat to the species. The proposed 
mitigation measures were not taken into account in the assessment. Goshawk nesting trees 
will be identified prior to clearing, and the trees and a 20 metre buffer will be left intact until 
after the young have fledged. The potential impacts on the population dynamics of this 
species will not be significant. 

Christmas Island Hawk-Owl (Ninox natalis) - vulnerable 

Hawk Owls are widespread and occur in all primary, marginal and secondary regrowth 
rainforests (Hill 2004, PANCI unpublished data). At most only 5% of the closed forest on the 
Island will be cleared as a result of the proposal. The EIS estimated that a maximum of 16 
out of a total of 457-667 territories would be lost, and that this represents less than 4%. Hawk 
Owl nesting trees will be identified prior to clearing and the trees and a 20m buffer will be 
left intact until after the young have fledged. The proposed mitigation measures were not 
taken into account in the assessment. 
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Island Thrush (Turdus poliocephalus erythropleurus) – endangered 

Contrary to scientific opinion when the EIS was published, the Island Thrush is now 
considered secure and present right across Christmas Island (Director of National Parks 
2008). The thrush lives in most habitats including forests and settlements, and has no special 
nesting requirements (Director of National Parks 2008).  

Emerald Dove (Chalcophaps indica natalis) - endangered 

Contrary to scientific opinion when the EIS was published, the Emerald Dove is now 
considered secure and present right across Christmas Island (Director of National Parks 
2008). The dove is widespread and has no special nesting requirements. It is also a species of 
forest edges and regrowth (Corbett et al. 2003, Appendix 2C).  

Christmas Island Pipistrelle (Pipistrellus murrayi) – critically endangered 

The Pipistrelle has not been recorded on any of the proposed mining leases, including 
during recent monitoring carried out in January 2009 (Appendix 3). The Christmas Island 
Biodiversity Monitoring Program has found that they now prefer to forage in secondary 
growth rather than primary forest (Director of National Parks 2008). The Pipistrelle 
population has declined markedly since the time of the EIS and it is no longer found in the 
eastern part of the Island (Appendix 3). It is likely to be extinct or extinct in the wild before 
the end of the year. At most only 5% of the closed forest on the Island will be cleared as a 
result of the proposal. As the Pipistrelle is a forest edge specialist the regrowth forest in 
rehabilitated mine areas is likely to provide suitable foraging habitats for the species should 
the populations eventually recover.   

Christmas Island Shrew (Crocidura attenuata trichura) - endangered 

The Shrew has not been recorded on any of the proposed mining leases, despite extensive 
surveys (Corbett et al. 2003). The shrew was last captured in 1985 and may be extinct. The 
two locations of these captures are protected within the National Park and are located in the 
western half of the island (Schulz, 2004). The likelihood that the shrew is present on any of 
the lease areas is essentially non-existent.  

Tree Gecko (Lepidodactylus listeri) – vulnerable 

The Tree Gecko has not been recorded on any of the proposed leases (Corbett et al. 2003, 
Corbett 2007, Appendix 2C). This species has not been recorded since 1987 and Schulz & 
Barker (2008) define it as declining, suspected to be extinct. The report mentions that wet 
season surveys and surveys in some remote areas in the far western end of the island (i.e. 
away from the lease areas) have not been conducted for this species. The March 2009 (wet 
season) surveys of the lease areas (Appendix 2C) did not detect this species on any lease 
area. 

Christmas Island Blind Snake (Ramphotyphlops exocoeti) - vulnerable 

The Christmas Island Blind Snake has not been recorded on any of the proposed leases 
(Corbett et al. 2003, Corbett 2007, Appendix 2C). This species has not been recorded since 
1986 and is defined by Schulz and Barker (2008) as declining. The few early records of this 
species indicate that it was primarily associated with deeper soils within primary rainforest 
on the central plateau (Cogger 2005). At most, only 5% of the closed forest on the island will 
be cleared as a result of the proposal, therefore, if the species is still extant, it is unlikely that 
the leases provide critical habitat. 



Page 9 of 17 

 

2.4 IMPACTS ON MIGRATORY SPECIES 

Of the over 50 species listed under the migratory provisions of the EPBC Act, almost all are 
vagrants and only three, (the Red-footed Booby, the Great Frigatebird and the Common 
Noddy), have been recorded on the proposed leases, after discounting Abbott’s Booby, 
whose presence on MCI 70/9 caused the retraction of this lease from the application.  
Adequate buffers (as defined by Parks Australia staff and other experts) have been proposed 
for Abbott’s Booby nests discovered near MCI 70/14. As a consequence, it is highly unlikely 
that the leases provide habitat that is in any way critical or influential in the conservation of 
these species and it is very difficult to sustain the decision that there would be unacceptable 
impacts on migratory species. 

 

2.5 NON-THREATENED BUT ICONIC SPECIES 

Red Crab (Gecarcoidea natalis) 

The most recent (2007) estimate of red crab abundance is 50 million individuals (Director of 
National Parks 2008). Only 2 of the proposed mining leases (MCI 70/14 and MCI 70/12) are 
located along major Red Crab migration routes. There will be installation of crab crossings 
and redirection of crabs into culverts on those leases. No new haulage roads will be created 
and there will be no increase in mine traffic, and so there will be no increase in traffic related 
crab fatalities. Also, the proponent currently ceases operations during periods of peak 
migration and detours mine traffic to avoid Red Crabs. In addition, land clearance will be 
iterative and the cleared areas will be successively rehabilitated. PRL undertakes to further 
examine methods to minimise land-clearance-related crab fatalities. Red Crabs have been 
recorded in previously rehabilitated areas that are eight years old (Appendix 2C), however 
they may have recolonised sooner.  

Robber Crab (Birgus latro) 

The Christmas Island population of the RobberCcrab is globally significant (Hicks et al. 1990) 
as they have been over hunted in most places where they co-habit with humans (Director of 
National Parks 2008). Presently, Robber Crabs are probably threatened by Yellow Crazy 
Ants, road mortality and persistent illegal poaching (Director of National Parks 2008). Prior 
to any land clearance, PRL commits to hand removal of all Robber Crabs from the area to 
avoid any impact upon their population. 

 

3. GENERAL ENVIRONMENTAL IMPACTS 

3.1 LAND CLEARING 

The most significant environmental impact of this proposal is undoubtedly the 256 hectares 
of land clearing associated with the mining operations and the overall loss of 197 hectares of 
evergreen closed forest.  This is clearly and unambiguously stated in the EIS.   

Contrary to what is claimed in the Minister’s response, our calculations of the evergreen 
forest types as outlined in the EIS and applied to the description of the proposed mining 
leases comprises only 2.65% of the 7455 hectares of this forest type remaining on the Island. 
The 6% figure in the Minister’s reasons appears to have been based on an incorrect 
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comparison of forest types. The evergreen closed forests in the EIS ranged from complex 
mesophyll vine forests on deep soils to mesophyll vine forests on shallow soils or, using 
Mitchells 1985 classification, comprised of tall closed forests on deep soils and closed forests 
on shallow soils. However, the “existing primary rainforests” (page  9 Minister’s Statement 
of Reasons) seems to only account for the complex mesophyll forests on the deeper soils, as 
6% of 7455 hectares  equates to 447 hectares of evergreen closed forest and not 197.3 hectares 
as proposed. 

In assessing the impact of land clearing, the EAR and the Mattiske report appear not to take 
into account that clearing will be a progressive process and that progressive rehabilitation 
will also occur.  Consequently, at any one time, only a minor percentage of the total 
proposed lease areas will be cleared and subject to mining operations.  This will reduce the 
short-term impacts of sudden habitat loss for fauna and will significantly reduce both edge 
effects in adjacent forest and any threats associated with weed, fern and feral animal 
invasion of cleared areas.   

Secondly, the EAR and the Mattiske report appear to imply that evergreen closed forest is 
the most important rainforest habitat on the Island and that it contains most of the 
threatened flora and fauna species on the Island.  This is  not the case in terms of flora where 
available data show consistently that other forest types occurring on shallower soils are 
equally or more species-diverse and provide habitat for most of the Island’s threatened plant 
species (7 of the 8 species recommended by Holmes and Holmes for EPBC listing as 
endangered or vulnerable).   

There is also an implication that the current proposal will have similar environmental effects 
to those of previous forest clearing and mining undertaken by the British Phosphate 
Commissioners (BPC) and the Phosphate Mining Company of Christmas Island (PMCI) 
until the mid 1980s. This is not the case. The BPC and PMCI operations paid scant regard to 
environmental issues and the companies limited rehabilitation efforts, where attempted, 
were only undertaken well after mining operations had ceased on individual fields. The 
current proposal makes a strong commitment to both progressive rehabilitation and to 
environmental mitigation measures that are integrated within the mining program to 
minimise their impacts of the Island’s environment. 

Finally, the EAR claims that land clearing under this proposal will have a significant impact 
as a result of:  

• “the spread of introduced flora and fauna that may prey upon, compete with or 
displace native species”; and, 

• Its contribution “in the long-term decline and extinction of species”. 
 

These claims are difficult to sustain. The proposed lease areas are all in locations close to 
existing areas mined by BPC and PMCI. Introduced species are now widespread across the 
Island and the decline in many threatened and endemic species that has been evident over 
the past 10 years or more can not be related to land-clearing activities for mining which have 
not occurred since the mid 1980’s. Cleared areas are certainly potential habitat for a wide 
range of introduced weedy plant species but most of these are adapted to high light 
environments and do not readily colonise adjacent forest. The proponent makes strong 
commitments to weed eradication and control in its mining areas. Further, cleared areas are 
not preferred or core habitat for any of the feral animals (feral cats, giant centipede, wolf 
snake, rats, crazy ants) that are the major current threats to Christmas Island ecosystems and  
native species. Support for Island-wide strategies to address these threatening feral species 
is the focus of an expanded environmental offsets program now proposed by the proponent. 
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Impacts on habitat for flora and fauna of conservation significance not covered by the 
EPBC Act 

The EAR puts strong emphasis on impacts of the proposal on flora and fauna of 
conservation significance that are not covered by EPBC regulations. For example, on page 
14, “Rare plant species surveyed and mentioned in the draft EIS were found to occur 
principally in evergreen closed forest. These species included 4 epiphytic orchids …”  This 
conclusion is apparently drawn from the net effect of the proposal in reducing the area of 
evergreen closed forest on the Island by 197 hectares or 5%of its remaining extent. Many of 
these species considered rare or of uncertain status are certainly recorded from the proposed 
leases but the EAR and Mattiske reports fail to provide evidence that the findings are critical 
populations essential to the survival of these species. Interestingly, Holmes and Holmes 
(2002) finding that of the eight most threatened plant species they classify as endangered or 
vulnerable (and consequently worthy of consideration for future EPBC listing), only one 
(Blumea lanceolaria) occurs in evergreen closed forest. The remainder occur in other shallow 
soil forest types which are the target end-points of 75% of the proposed rehabilitation 
program associated with this proposal.  Although species that are classified as rare are 
important in considering impacts, it would seem appropriate that they do not carry the same 
scientific and legislative weight as those that are formally considered threatened and worthy 
of EPBC listing. 

 

4. MITIGATION STRATEGIES 

The EAR and Mattiske reports appear to discount the proponent’s proposed mitigation 
strategies as having little consequence.  

Edge effects are identified as a key issue that will have “impacts on the native vegetation 
and listed flora”. The proponent has proposed buffers to counter these effects both on listed 
species and on any boundaries with the National Park that occur adjacent to the proposed 
leases. Neither the EAR nor the Mattiske report provide any evidence or scientific basis to 
question the effectiveness of the buffers proposed by the proponent. Instead, they provide 
unsubstantiated statements that there will be impacts of edge effects on threatened species.  

The EAR and Mattiske reports also appear to suggest that existing rehabilitation areas, and 
rehabilitation areas established under the proposal will have little habitat value for 
threatened species.  In fact, threatened fauna such as the Christmas Island Goshawk and 
Hawk-Owl have been observed frequently to forage in existing rehabilitation and disturbed 
areas, and all four endemic forest birds also utilise these areas.  Interestingly, the critically 
endangered fern Asplenium listeri has recently been discovered colonising limestone 
pinnacles in a rehabilitation area in the south of the Island showing that pinnacle fields 
provide potential habitat for this species. For 75% of the mined area, the target endpoint for 
rehabilitation under this proposal is for semi-deciduous vine forest which is the recognised 
habitat for some of the Island’s most threatened plant species. 

 

4.1 EFFECTIVENESS OF MITIGATION 

The Minister’s decision was also based on the premise that rehabilitation measures proposed 
by the proponent were insufficient to mitigate the impacts of land clearing and subsequent 
mining on the Island’s flora, fauna and environment.  However, key source documents 
apparently underpinning the Minister’s decision (Mattiske Consulting 2006, Environmental 
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Assessment Report 2007) contain significant errors in fact, inaccuracies, and 
misinterpretation of the information presented by the proponent. 

Firstly, there are a number of fundamental misconceptions about rainforest types and 
rainforest successions that are propagated in these source documents which lead to the 
completely erroneous conclusion in the EAR (page 29) that “Its (PRL) rehabilitation 
programme does not intend to progress to primary or secondary rainforest”.  This is 
incorrect.  The proponent clearly states in the EIS that the target vegetation types for its 
rehabilitation program range from semi-deciduous vine forests to deciduous vine thickets 
depending on the context of the specific rehabilitation site (EIS Table 10-12).  Semi-
deciduous vine forests are a type of rainforest that occur naturally on the Island (as 
illustrated  in EIS Figure 5-30, 5-47, Table 5-13, Appendix F Figure 4) where they provide 
important habitat for native species including most of the eight endangered and vulnerable 
species recommended for future EPBC listing by Holmes and Holmes (EIS Table 5-15). 

Similar misconceptions and errors of fact about rainforest ecology and regeneration occur 
elsewhere in the source documents, with examples including: 

• EAR page 27 “The regeneration of primary and secondary forest takes decades to 
establish from seed in situ and requires constant crab activity.  It also requires deep 
soils,….”.   
 

There seems to be a misunderstanding of the difference between primary and secondary 
rainforests -- secondary rainforests are the regenerating forests that occur in areas where 
primary rainforest has been cleared.  Also, crab activity is probably detrimental to 
seedling establishment in early stages of secondary forests because of high levels of 
seedling mortality associated with crab herbivory.  Deep soils are also not necessary for 
rainforest regeneration, they are only essential for the regeneration of one of the Island’s 
rainforest types, the complex mesophyll vine forests (EIS Figure 5-30, Table 5-13). 

 

• Mattiske page 32: “Wenham estimates that the natural succession of severely 
disturbed mined areas would take thousands of years to return to natural rainforest.”  

This is wrong. Natural succession will never return the mined areas to the original 
natural rainforest type unless the original soil profile is reconstituted.  This is clearly 
outlined in the EIS which shows the relationship between soil depth and natural 
vegetation types (see EIS Figure 5-30) and underpins the rehabilitation strategy proposed 
by the proponent which is essentially about establishing a natural analogue on the post-
mined landscape (EIS Chapter 10 page 55). 

 

• Mattiske page 32: “These two statements together imply that the rehabilitation 
strategy and processes of CIP will produce areas of lower and less diverse forest than 
was originally present.”  

There is no new revelation here, the EIS clearly states that the semi-deciduous vine forests 
and deciduous vine thickets which are the rehabilitation targets are of lower stature – this is 
not “implied” as the Mattiske report suggests.  The second part of the sentence about “less 
diverse” is technically incorrect on two grounds: (1) it indicates a misunderstanding of how 
the word ‘complex’ is used in describing rainforest types where it does not imply species 
diversity, it is about the structural complexity of the forest, and (2) data from the EIS and 
from Mitchell (1974) indicate that semi-deciduous vine forests have similar or greater species 
diversity (including threatened species) than the mesophyll vine forests.  
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One can only assume that such comments reflect a lack of familiarity of the assessors with 
concepts of rainforest ecology and succession relevant to a rigorous evaluation of the 
proposal. 

Secondly, there are misunderstandings and misinterpretations about what is actually 
proposed in the rehabilitation strategy.  The most striking is that “Vegetation rehabilitation 
will occur progressively on only 5% of the lease” (EAR page 28).  This is incorrect.  The 
proponent proposes that all areas in each lease will be rehabilitated. The 5% figure refers 
specifically to areas where the very limited soil resource will be concentrated to produce 
resource-rich “green spots” (EIS Chapter 10 page 55-62).  Similarly the Mattiske report (page 
28 paragraph 3) seems to imply there is an inconsistency in the EIS in relation to 
“establishing vigorous species-diverse native vegetation on the rehabilitated minefields” 
and the statement that “re-creation or restoration of the original vegetation types that were 
present on the mined sites will not be possible….”.  There is no inconsistency in these 
statements and the rationale behind them is very clearly outlined in the rehabilitation 
strategy section of the EIS.  It appears the consultant was unaware that species-diverse 
rainforest types occur on shallow soils on the Island. 

Thirdly, there is an underlying presumption in both the EAR and Mattiske report that thick 
soil is essential for any form of effective rainforest rehabilitation on the Island.  This is 
certainly the case where the rehabilitation target is complex mesophyll vine forest which is 
naturally characteristic of the deep soils on the Island.  However, it is not the case for other 
vegetation types on the Island.  The emphasis in the source documents on use of a thick soil 
resource for rehabilitation is presumably based on rehabilitation plans developed by the 
University of Queensland (2006) for the Christmas Island Rainforest Rehabilitation Program 
(CIRRP) run by Parks Australia. However, the most recent report from University of 
Queensland (July 2008) on that program (now renamed CIMFR -- Christmas Island Minesite 
to Forest Rehabilitation program) highlights the realities that: 

• there is insufficient soil resource (“the soil deficit”) for the CIMFR program to meet 
its objectives and conservation goals;  and 

• the target end-points and soil use strategy for the program need to be revised to 
target an evergreen forest type” loosely analogous to the shallow-soiled terrace 
communities that exist on the island today” (page 14). 

 

These latter recommendations are not new, they are very similar to ones made by CSIRO on 
CIRRP in 1996 (Hopkins et al. 1996). 

Finally, the EAR (page 28) points out that historic attempts to rehabilitate pinnacle fields on 
the Island have been largely unsuccessful due to weed invasion, lack of timely fertiliser 
application and failure to progressively introduce native species other than Macaranga 
tanarius.  This is certainly true, but the EAR fails to indicate that all these factors have 
already been recognised in the EIS (for example Figure 5-32) and that these historical lessons 
underpin the guiding principles of the proponent’s rehabilitation strategy (EIS Chapter 10 
pages 57 and 58, guiding principles 5, 6 ,7, 8 and 9).  

 

In addition, Phosphate Resources in this proposal will leave behind additional topsoil which 

will allow an average coverage of 0.5 metre across the new mined leases. However, to 

maximise the value of this resource, the Company proposes that this topsoil will be 

concentrated in strategic “green spots” together with wooden debris created by clearing. The 

concept is outlined in the EIS (Chapter 10.4.2 table 10-13). This new commitment will 
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expand the area of “green spots” in each proposed lease from 5% to more than 25%, and will 

allow rehabilitation in these “green spots” to target the re-establishment of evergreen closed 

forest, which may range from complex mesophyll vine forests to mesophyll vine forests. 

 

Potentially, this reduces the overall loss of evergreen closed forests by at least 50 hectares 
(25%) in the long term, (calculations based on current CIMFR practise of 2 metres soil depth 
for evergreen closed forest rehabilitation), which would result in a long term loss of no more 
than 147.75 hectares of evergreen closed forest.  Further studies in minimum soil 
requirements may even further reduce the soil depth, allowing for a greater percentage to be 
rehabilitated to evergreen closed forest (e.g. 1.5 metres soil depth allows rehabilitation of 65 
hectares towards evergreen closed forest, reducing the total loss to 132 hectares). 
Irrespective of the final soil depth, both rehabilitation targets, the evergreen closed forests 
and the semi-deciduous vine forests/deciduous vine thickets will provide valuable, species 
diverse habitats for native fauna.  

However, as recognised in a recent report by West (2008), further research trials are required 
to confidently achieve that goal. Phosphate Resources Ltd therefore sought advice from 
leading tropical ecologists and rehabilitation experts and proposes to undertake 
investigations in the following areas:  

• Fertiliser and soil amendment trials to facilitate nutrient recapitalisation;  

• Trials to investigate into more rapid initiation and development of nutrient cycles; 
and 

• Weed management.  

 

Soil amendment trials will also investigate the use of biochar, organic mulches and terra 
preta (a combination of the former). Trials with cultivated local soil microbes, singularly 
itself and in combination with soil amendments, will investigate the potential for a more 
rapid initiation and development of nutrient cycles, which are essential for growth and 
development towards self sustainable evergreen closed forests.  

 

5. ECOLOGICALLY SUSTAINABLE DEVELOPMENT 

In his decision in regard to this project, the then Minister concluded that the action was not 
ecologically sustainable on the premise that the short term economic benefits were 
outweighed by the following assumptions: 

• The proposal will result in serious and irreversible long-term environmental costs 
• The proposal could lead to potential long-term economic impacts by discouraging 

investment in alternative industries 

• It is unproven that phosphate mining on Christmas Island is economically 
sustainable, and 

• Approval of the proposal would be inconsistent with the precautionary principle 

 

The key source documents apparently underpinning the Minister’s decision, (Mattiske 
report, EAR), contain what appear to be the authors’ perceptions of these matters and are 
not based on any thorough or considered analysis of the environmental mitigation strategies 
and offsets in the proponents proposal.  For example: 
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• EAR (2006) asserts that “the proposal would cause certain and significant irreversible 
environmental damage” adding that the project would facilitate “the extinction of 
species (and) is inconsistent with the principles of ecologically sustainable 
development.”  
 

The proponent repudiates these claims on the basis that they are not supported by any 
scientific data. The proponent does not deny that there will be short-term environmental 
damage associated with the clearing of up to 256ha of vegetation. However, the rigorous 
studies commissioned as part of the EIS found it was unlikely that there would be any 
significant impact on the long-term population of any known species, listed or 
otherwise. Furthermore, the proponent will rehabilitate the cleared areas progressively 
to stable native vegetation communities similar to those found in analogue areas on 
Christmas Island. These rehabilitated forests will provide usable foraging habitat for 
most endemic and native fauna and the progressive nature of the rehabilitation will 
minimise the total area disturbed at any one time. 

 

• Mattiske (2006) asserts that “it seems certain that further long-term environmental 
damage will be caused if mining continues.  (…) if mining continues, it is likely to be 
detrimental to the future of environmental research... ‘sea change’ residents, and the 
potential market for eco- and spa tourism.”   

As it currently stands, the principle areas for research, tourism and overall social nature-
based activities on Christmas Island are in the Christmas Island National Park, and no 
significant impacts on the natural, research, recreational or tourism values of the Park 
are foreseen as a result of the proposal. Indeed, prolonging the life of phosphate mining 
activities, with the corresponding significant environmental fund contributions ($33 
million) made by the proponent would enhance the Island’s prospects to develop its 
capacity to support a growing tourism market. Moreover, the persistence of phosphate 
mining on Christmas Island in the short term will maintain the baseline population 
essential for the vitality of the community and the provision of regular transport services 
and required infrastructure essential for the development and enhancement of tourism 
initiatives.  

 

• Mattiske (2006) states that “choosing (a) short-term economic benefit to a small part 
of the present generation, while sacrificing, or, at least, risking the long-term benefits 
of biodiversity to future generations (…) implies that mining is against the principle 
of inter-generational equity, and therefore unsustainable.”  

The proponent is concerned that the Department draws its conclusions about socio-
economic impacts from a report that cannot demonstrate or replicate the detailed and 
comprehensive consultation effort that went into the development of the draft EIS and 
the draft Supplement. Contrary to the advice forwarded to the Minister, the PRL 
shareholders would not be the only people to benefit economically from the proposal. 
The proposal would support 280 full-time equivalent jobs and over the following 10 
years Australia would receive over $900 million in export or import replacement 
revenue and the Commonwealth over $200 million in direct revenue and an additional 
financial contribution of some $33 million to environmental protection, environment 
enhancement and Environmental and Ecologically Sustainable Development (EESD) 
initiatives on the Island.  
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While PRL concedes that the mining operation per se is not a sustainable activity, the 
company contends that the proposal in its entirety does constitute ecologically sustainable 
development (ESD) that will position the Island for a rational transition to a post-mining 
future.  

To further demonstrate its commitment to ESD, PRL now proposes a series of additional 
environmental actions that provide significant offsets to the environmental impacts of its 
mining proposal and assist in addressing some of the major environmental threats to the 
Island and its unique ecosystems.  The commitments include specific control management of 
key threatening processes currently on Christmas Island (e.g. Yellow Crazy Ants, feral cats, 
rats, Giant Centipedes), facilitating the extension of the Christmas Island National Park, 
supporting threatened species conservation efforts, contributing to advancing 
understanding of rehabilitation processes on Christmas Island and reducing Island-wide 
fossil fuel consumption (for details of such offsets see Appendix 7).  

Such initiatives would significantly strengthen current efforts to conserve biological 
diversity and ecological integrity on Christmas Island. These associated activities will result 
from an additional financial contribution of some $33 million to environmental protection, 
environment enhancement and Environmental and Ecologically Sustainable Development 
(EESD) initiatives on the Island. These funds will be generated from the conservation levy 
and a newly-proposed EESD Trust Fund. 

With these new commitments in place, the proposal to continue mining in the short-term on 
Christmas Island is consistent with the principles of ecologically sustainable development, 
as outlined in Section 3A of the EPBC Act. The proposal will provide a substantial 
contribution to the local environment, community and economy throughout its lifetime. Its 
limited impacts will be successfully mitigated and its associated benefits will be widespread. 
When viewed in its entirety, the long-term and short-term economic, social and equitable 
considerations, together with the long-term environmental benefits associated with this 
project outweigh the short term environmental costs related to the clearing of vegetation in 
the first instance. The project represents an ideal opportunity for Christmas Island to combat 
significant environmental issues and make a rational transition to a post mining economy 
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EXCUTIVE SUMMARY 

 

This document contains a critique of the 2006 report by Mattiske Consulting Pty. Ltd. which 
was commissioned by the then Department of Environment, Heritage and the Arts (DEH), 
and concerned with historical, present and potential impacts of phosphate mining on 
Christmas Island. Hereafter the document shall be referred to as Mattiske. 

 

Whilst PRL strongly agrees that Christmas Island is unique and will need to be carefully 
managed into the future to preserve the ecological characteristics for which it is famous, 
nothing presented in the Mattiske report links the proposed new leases to significant long-
term impacts on the Island’s ecological integrity or biodiversity, or on any EPBC listed 
species.  

 

PRL asserts that the socio-economic environment of Christmas Island is also unique. The 
phosphate resource is limited and a transition from a mining-based economy to any viable 
alternative basis of maintaining the community will take many years. A transition from an 
economy based on phosphate mining to a more diverse economy based on industries like 
eco-tourism is necessary. A continuation of mining in the short to mid-term will give 
Christmas Island the ‘breathing space’ required to build upon the foundling tourism 
industry and other potential economic activities and move towards a more sustainable 
economic future for the Island’s residents.  

 

The proposal we have set out in the draft EIS provides for a balanced outcome that will 
provide for a well managed continuation of mining, an orderly transition to a post mining 
economy and an increase in the size of Christmas Island National Park which will enhance 
the management of the Island’s biodiversity and threatening processes. 

 

It is our contention that the minister was not provided with informed and considered 
information via this report. 
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1. INTRODUCTION 

Mattiske Consulting was commissioned by the then Department of Environment and 
Heritage (DEH) to review Phosphate Resources Limited’s draft Environmental Impact 
Statement EIS) in relation to the biodiversity values listed under the Environment Protection 
and Biodiversity Conservation Act 1999 (the EPBC Act). This document contains Phosphate 
Resources Limited’s (PRL) response to this report. A previous response was sent to the then 
DEH in 2006. 

2. MAIN CRITIQUE POINTS 

Without knowing the terms of reference associated with this report, it is difficult to know 
exactly what information DEH was trying to obtain from the Mattiske report. While we note 
that the Mattiske report successfully highlights many environmental issues and threats 
pertinent to the ecology of Christmas Island as a whole, it does not present any new 
evidence linking the proposed new leases with significant impacts not already highlighted 
in the original EIS. In our view the report does not provide what its cover promises – that is 
a review of PRL’s original EIS documentation.  There is little critical examination of the 
substantial documentation provided in the original EIS.  No serious challenges to the 
propositions set out in our documentation are presented. PRL also believes the report makes 
observations about socio-economic and environmental issues that are not supported by 
research data and are not related to the biodiversity values of the Island or the proposed 
leases. 

The erroneous conclusions of the Mattiske Report (and their potential repercussions if taken 
at face value) are numerous and varied. Below, we detail their inconsistencies in relation to 
the data presented in the EIS and elaborate on their further irrelevance by drawing on 
literature made available post-2006. Principle assertions of our review are as follows: 

1. The Mattiske report does not present any new evidence of impacts not already 
highlighted in the original EIS. 

2. Nothing presented in the Mattiske report links the proposed new leases to significant 
long-term impacts on the Island’s ecological integrity or biodiversity. 

3. The Mattiske report does not seek to acknowledge or assess the effectiveness of the 
proposed mitigation measures as set out in the original EIS. In some cases the report 
even makes recommendations for impacts which PRL had already identified and 
proposed mitigation measures. 

4. Contrary to implications suggested by Mattiske, of the five Key Threatening Processes 
as defined by the EPBC Act 1999 that impact on Christmas Island, only one of them is as 
a direct result of mining (land clearance) and this impact would be minimal when taken 
into consideration that; 

• 63.5% of the island is secured in the National Park 

• much of the vacant crown land is still forested, and 

• many of the other Key Threatening Processes will be directly addressed on an 
Island-wide scale by PRL in collaboration with other stakeholders should the 
application for further leases be granted 

The Mattiske report fails to make any connections between the other four Key 
Threatening Processes, or species declines, with mining, and most importantly, does not 
take into account that species declines are occurring on an Island-wide scale (i.e. 
throughout the National Park). 

5. Although climate change (a Key Threatening Process) is acknowledged as a very real 
threat to Christmas Island biodiversity, it is completely outside the scope of the 
proposal. It is not acknowledged by Mattiske that if there are large-scale alterations to 
habitats or ecosystem processes that affect species as a result of climate change, no 
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amount of habitat conservation would be an effective preventative measure. In 
particular, there is no evidence to support the proposition that any species is suffering 
loss of climatic habitat due to greenhouse gas emissions.   

6. The listed fern Tectaria devexa var. minor in MCI 70/8 constitutes a maximum of 2% of 
the Island-wide population, which is not a significant nor critical portion. Ninety-seven 
percent of the population is located in the western and central parts of the Island and 
protected in the National Park. The 2002 Island survey recommends the species status to 
be changed from “endangered” to “rare”.  

7. The individual Asplenium listeri near MCI 70/12 should be protected, but proposed 
mitigation measures for its protection are ignored.  

8. The Mattiske report makes many highly unsubstantiated and unreferenced claims with 
the explicit implication that the proposed new mining leases will directly cause these. 

9. The Mattiske report also draws unjustified comparisons between Christmas Island and 
other islands, using them as evidence when possibly the only feature they have in 
common is that they are islands. The report does not take into account the completely 
different ecosystem processes of each island, the fact that many of the extinctions 
quoted for other islands occurred nearly 100 years ago (when conservation was little 
considered) and that one species in particular, (the Lord Howe Island Woodhen), was 
resurrected from near-extinction by active management of feral/introduced species.  

10. The absence of any significant run-off across the Island and the distance of turtle nesting 
beaches from any of the proposed mine lease makes the possible impacts on any turtle 
species negligible, if not impossible. 

11. The Mattiske report presents a misleading statement about the rehabilitation objectives 
and a lack of knowledge of rainforest types and their species diversity. The EIS clearly 
states that PRL will re-establish a stable native vegetation community similar to the 
semi-deciduous mesophyll vine forests and deciduous vine thickets found in analogue 
areas on Christmas Island. Both have similar or even greater species diversity (including 
the majority of threatened species)  

 
Other salient points include: 

• The Mattiske report constantly refers to MCI 70/9, which serves to bolster the 
argument that many threatened species will be significantly impacted, when it is 
explicitly stated in the EIS that 70/9 has been withdrawn from the application 
precisely because of its biodiversity values and contribution to threatened species 
(specifically Abbot’s Booby) conservation. The report also lists 56 species that are 
not endemics, rather vagrants or waders and which occur in very small numbers. 
Although both points are acknowledged by the Mattiske report, the information 
as presented creates the illusion of a larger environmental impact from clearance 
of the MCIs.  

• The Draft Environmental Impact Statement does not include an application for an 
exploration licence as asserted by the Mattiske report. 

• The report seems to confuse Parks Australia rehabilitation with PRL 
rehabilitation.  

• The Mattiske report does not acknowledge that PRL has committed to increasing 
the size of Christmas Island National Park to 75%. 

• Conclusions on socio-economic issues are based on a very small number of 
consultations, in contrast to the extensive consultation, modelling and analysis 
undertaken for the original EIS by a team of highly qualified and experienced 
socio-economists and an anthropologist.  

 

We conclude that the Mattiske report provided little critical examination of the substantial 
scientific studies and documentation provided in the original EIS. 
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3. DETAILS OF MAIN CRITIQUE POINTS 

3.1 IDENTIFICATION OF EPBC ACT IMPACTS AND PROPOSED 
MITIGATION MEASURES 

Like the Mattiske report, the original EIS discusses at length the biological uniqueness of the 
Island (e.g. Sections 5.7.1, 5.8 and 5.11) and “immediate and serious” (p 131 of Section 5.8.5) 
historical and current threats to its ecological integrity (e.g. Sections 5.8.5, 5.9.5, 5.11.1).  
Chapter 5 lists all the significant and/or EPBC listed flora and fauna, all the international 
agreements (such as JAMBA and CAMBA) and all the key threatening processes as defined 
under the EPBC Act, with the exception of anthropogenic greenhouse gas emission.  

The original EIS acknowledges the lack of scientific knowledge of many of the Island’s taxa 
and communities (e.g. p47 of 5.7.1, 5.8.1, 5.8.4).  Because of these environmental 
circumstances, the original EIS outlines at length proposed measures to mitigate against any 
negative impacts its proposal may have upon the environment (e.g. Tables 10.1 and 10.5, 
Section 10.2). 

Instead of offering a scientifically robust analysis of the potential relationship between 
mining the proposed new leases and threats to aspects of Christmas Island ecology, the 
Mattiske report concentrates on re-listing the threats and aspects already discussed in the 
original EIS. For example, Table 1 of the Mattiske report lists the EPBC Act-listed 
biodiversity issues associated with each proposed lease but does not specify how mining 
these areas will impact upon the listed issues. Section 6.2 lists species that are either extinct 
or endangered but does not discuss the impact that the proposed new leases will have on 
such flora or fauna on the Island.  

Christmas Island biodiversity issues have been identified throughout the draft EIS, and in 
many cases measures to mitigate these threats have been proposed. The Mattiske report 
does not seek to acknowledge or assess the effectiveness of these proposed mitigation 
measures, however. In some cases the report even makes recommendations for impacts that 
PRL has already recognised and for which it has proposed mitigation measures. For 
example, the report states that the ground-fern Asplenium listeri should be protected, 
however Section 10.2.7 of the original EIS aims to do just this by protecting the population 
with a clearly marked buffer that will be regularly inspected during operations to ensure 
they are not disturbed. 

 

3.2 EPBC KEY THREATENING PROCESSES 

Land clearance 

Land clearance – Threatening Process effective 4 April 2001 

It is acknowledged that land clearance associated with this proposal, if accepted, will lead to 
the loss of 256 ha. Note that where clearance is considered as a threat in the Mattiske report 
it is considering all land clearance rather than clearance for the proposal specifically and that 
listed species are being affected by a variety of threatening processes, which in many cases 
are considered more important than the clearing of rainforest. The following illustrates this 
point by tabling the threats to each listed species that have been found on one or more of the 
proposed leases, as described in National Recovery Plans (NRP) and Recovery Outlines (RO) 
from The Action Plan for Australian Birds 2000 (Garnett & Crowley 2000).  

 

CI Goshawk The RO says “The greatest current threat is from the rapidly spreading, 
introduced Yellow Crazy Ant”. Other threats mentioned are forest clearance, 
hunting and disease. 
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Island Thrush The YCA (and flow-on effects from the changes to ecology that result from YCA 
invasion)  is the only threat specifically mentioned in the RO. 

CI Hawk-Owl The NRP lists the threats to the species as (in this order) being an island bird, 
YCA, disease, habitat loss, natural catastrophes, weeds, and other possible 
threats (vehicles and feral cats). The RO mentions forest clearance and 
diseases as threats but says “the greatest current threat is from the introduced 
Yellow Crazy Ant”. 

Abbott’s Booby The NRP lists the threats to the species as being destruction of breeding 
habitat, the YCA, the IRPC, the APSC, global warming and other impacts 
(stochastic events and fishing gear). It is noted that “clearance of Abbott’s 
Booby breeding habitat has essentially ceased, and almost all habitat is within 
Christmas Island National Park.” The NRP states that “potentially, Yellow Crazy 
Ants are the most serious threat facing Abbott’s Booby.” The RO discusses 
forest clearance as a threat, in the context of past clearing activities particularly 
during the 1960s and 1970s. The RO states that “the latest, and possibly most 
serious, threat is from the introduced Yellow Crazy Ant” and also mentions 
threats from over fishing and entanglement in fishing gear. 

Emerald Dove The YCA (and flow on effects from the changes to ecology that result from YCA 
invasion)  is the only threat specifically mentioned in the RO. 

Tectaria devexa “The NRP says “potential threatening processes for Tectaria devexa to be 
considered below include removal of actual or candidate habitat by phosphate 
mining or by construction of roads or other developments”. Other threats listed 
are weeds, exotic fauna, unauthorised collecting, stochastic events and decline 
in canopy gaps. The NRP, which considered the EIS proposal, also says “no 
Christmas Island populations of the species are known to be under particular 
threat.” 

Asplenium listeri The NRP says that “potential threatening processes for Asplenium listeri 
include removal or modification of actual or potential habitat by phosphate 
mining or by construction of roads or other developments”. Other threats listed 
are weeds, exotic fauna, human traffic, unauthorised collecting, stochastic 
events and fire. The NRP, which considered the EIS proposal, also says that 
“no populations are known to be threatened by current or proposed mining”. 

 

Yellow Crazy Ants 

Loss of biodiversity and ecosystem integrity following invasion by the Yellow Crazy Ant 
(Anoplolepis gracilipes) on Christmas Island, Indian Ocean – effective 12 April 2005 

It is acknowledged that the introduced Yellow Crazy Ant has significant destructive impacts 
on Christmas Islands ecosystems. It is not, however, made clear by the Mattiske report how 
the impacts from Crazy Ants are relevant to the proposal at hand, except in that there may 
be a possibility of haul trucks and equipment moving individuals between sites. Section 
10.2.1.0 of the EIS deals specifically with this: “PRL has already developed a Yellow Crazy Ant 
reporting procedure in consultation with PANCI and PRL staff have been trained on identification of 
Crazy Ants and their devastating impacts. No work is carried out in areas where Yellow Crazy Ants 
are present until approved by PANCI”. This section also states that: “PRL’s Yellow Crazy Ant 
reporting procedure also appears to have been effective, with three sightings from leases and an 
additional seven from other areas being reported to PANCI the year of the time of writing”. 

Greenhouse gases  

Loss of climatic habitat caused by anthropogenic emissions of greenhouse gases – 
- effective 4 April 2001 

The effects of climate change on Christmas Island biodiversity are completely outside the 
scope of the EIS proposal. The Mattiske report does not acknowledge that if there are large-

scale alterations to habitats or ecosystem processes that affect species as a result of climate 

change, no amount of habitat conservation would be an effective preventative measure. 



 

Page 9 of21 

Predation by exotic rats  

Predation by exotic rats on Australian offshore islands of less than 1000 km2 (100,000 ha) 
– effective 29 March 2006 

All the comments and references about the impacts of introduced rats on islands cited by 
Mattiske are acknowledged. However, it is not clear how this relates to the current proposal, 
given their island wide impact.  

Predation by Feral Cats  

Predation by Feral Cats – effective 16 July 2000 

All the comments and references about the impacts of introduced feral cats on islands cited 
by Mattiske are acknowledged. However, it is not clear how this relates to the current 
proposal, given their island wide impact.  

Other threatening processes 

“The suite of threatening processes, in conjunction with other human influences, has 
caused declines in the complexity and area of natural vegetation, the suitability of 
habitat for fauna, and the population size and range of some flora and fauna species. 
Some of these threatening processes (eg. environmental weeds, other invasive ants, feral 
bees, Asian house geckos, Giant African Land Snails) may be having a greater impact 
than some or all of the listed Key Threatening Processes. Whilst some of these threats 
may be encouraged by additional clearing and mining activities, at this juncture little is 
known on the relationship between the proposed expansion of the mining and the 
likelihood of some of these species leading to additional threats to the listed species under 
the EPBC Act 1999.” 

It is acknowledged that some of these threats may be having an unknown and potentially 
greater impact than some or all of the Key Threatening processes. However many of the 
potential relationships between the proposed expansion of the mining and the likelihood of 
some of these species leading to additional threats to the listed species under the EPBC Act 
1999 can be ruled out immediately. For example Asian House Geckos Hemidactylus frenatus 
were found throughout the majority of the MCIs (Appendix 2C) and can be found 
throughout the National Park (Director of National Parks 2008). Additionally, the EIS clearly 
states procedures for controlling the dispersal of weeds (10.2.9 and reference to the CIP 
Weed Identification Handbook) and Yellow Crazy Ants (Section 10.2.1.0) between sites. 

  

3.2 EFFECTS ON EPBC LISTED FAUNA SPECIES 

Extinct and Threatened Fauna 

Table 5 of the Mattiske report serves to demonstrate the large number of species “of 
Christmas Island” that are listed under various migratory bird treaties (CAMBA 1986, 
JAMBA 1974). However, only 10% of the 56 species are Christmas Island endemics and 
many feed, roost and nest on cliff edges away from any of the proposed leases. In relation to 
the other 90% of species Corbett et al. (2003) clearly states “The clearing of the MCIs would 
impact on none of these either through habitat loss or by disrupting migration routes.  All 
species recorded are either vagrants or waders and occur in very small numbers”.   

In addition the Mattiske report mentions (examples stated below) many species that are in 
obvious decline across the Island (which is acknowledged by PRL) but makes no reference 
to how mining will accelerate or contribute to these processes. 

 

“Surveys of the Christmas Island Flying Fox indicate a recent and catastrophic decrease 
in range and population size. The Christmas Island Flying Fox is listed as data deficient 
in the recent recovery plan for the Christmas Island Pipistrelle (Pipistrellus murrayi) 
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(Duncan et al. 1999, Commonwealth of Australia 2004). The Christmas Island Flying 
Fox is obviously at risk.”  

 

That Christmas Island Flying Foxes are at risk is indisputable at this point; they were 
recorded in low numbers by Corbett et al. (2003) and Smith (2009, Appendix 2C), and the 
2008 Biodiversity Monitoring Report (Director of National Parks 2008) states that “there is 
good evidence from this and other studies that numbers of the Christmas Island Flying Fox 
have declined”. However, the risks facing flying foxes are obviously not due to mining, a 
concept best illustrated by the fact that mining (and extensive exploration) had already been 
conducted throughout Christmas Island for 90 years prior to the population’s sudden 
decline from approximately 1988. More plausible explanations for their decline include the 
effects of the 1988 cyclone (Corbett et al. 2003), their slow reproductive rates (Van Dyck & 
Strahan 2008) combined with the subsequent hunting pressure on their reduced population 
by feral cats (Corbett et al. 2003, Tidemann 1987), and the effects of Yellow Crazy Ant 
interactions with scale insects influencing the availability of feed sources (fruiting trees). 

 

There are also a number of deficiencies related to the assessment of the Christmas Island 
Pipistrelle on the proposed mining leases.  On page 27 (4th paragraph), no mention is made 
of the species and it appears that the report by Dr Greg Richards (Technical Appendix 1 in 
the EIS) has not been reviewed.  In Table 6, “Other fauna species that should be considered as 
having conservation significance”, the Pipistrelle is again not cited.  The only mention of the 
Pipistrelle is on page 30 (3rd paragraph) where it is stated that “It is suspected that Crazy Ants 
may also be impacting the Christmas Island Pipistrelle directly, by eating newborn bats in maternity 
roosts, and indirectly by depleting the insects on which this bat feeds”. However, of vital 
importance to the reasons proffered by the Environment Minster to reject the EIS proposal, 
is the statement (p. 39, 5th paragraph, 3rd point) that: “Some lease areas may potentially support 
EPBC Act species, though none were recorded within these surveys” [author’s emphasis].  

If the report on the status of the Pipistrelle, not only on the leases in question but across the 
island overall, had been reviewed then this statement re “potential occurrence” would not be 
made.  The EIS had provided a large body of evidence that the Pipistrelle would not ever be 
found in this part of the island until species such as Crazy Ants were controlled, so the bat 
population could increase to its previous level. 

 

“…the Blue-tailed Skink Cryptoblepharus egeriae and Forest Skink Emoia nativitatis, 
both of which were abundant all over the Island during the 1980s, have undergone 
severe range reductions and are now found only in a few remote localities.” 

 

These range contractions have occurred throughout the National Park and the current 
distribution of these species is far from any of the MCIs. They are now found only in several 
small isolated pockets on the coastal terraces and first inland cliff (Director of National Parks 
2008; Schulz & Barker 2008). Both species were reported to be abundant all over the Island 
during a survey by Cogger et al (1983) in the 1980s. In addition, Corbett et al. (2003) states: 
“The endemic reptiles on Christmas Island have almost entirely been replaced, even in forest 
areas, by introduced “tramp” species such as the Gecko Hemidactylus (D. James pers. comm. 
2006)”. Schulz and Barker (2008) define both species as declining and state “the recent 
decline in [these] reptiles cannot be attributed to habitat loss as none of the remaining or 
recently vacated population sites have been cleared or otherwise impacted by human 
activities”. Importantly, Gorge (2005) confirmed that intense predation and competition 
from Yellow Crazy Ants, predation by wolf snakes and feral cats were affecting these 
species populations. 
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“Two species of reptiles are listed as Vulnerable pursuant to the EPBC Act 1999. These 
are the Christmas Island Blind Snake (Ramphotyphlops exocoeti) and Lister’s Gecko 
(also known as the Christmas Island Gecko – Lepidodactylus listeri). Neither of these 
reptiles appears to have been studied extensively, and Corbett et al. (2003) did not 
capture or sight either of these species during their survey. Nevertheless in the absence 
of data, the potential occurrence needs to be noted.” 

 

The Mattiske report fails to mention that Ramphotyphlops exocoeti has not been recorded since 
1986 and Lepidodactylus listeri not since 1987. Pitfall trapping was suggested as a suitable 
technique for locating R. exocoeti however it was not detected in 1186 pitfall trap nights, 
including 366 nights within the MCI’s (Corbett et al. 2003). Schulz & Barker (2008) define 
both species as declining. The Biodiversity Monitoring Program (Director of National Parks 
2008) conducted 262 hours of searching for reptiles during which the apparent micro-habitat 
of R. exocoeti (from previous records) was sampled “in unprecedented levels” but none was 
found. The likelihood of either of these species persisting in any of the MCIs when they have 
not been recorded for so long (despite extensive surveys) is very low to nonexistent.  

 

“There are two marine turtles recognised as Vulnerable under the EPBC Act 1999; the 
Green Turtle Chelonia mydas and the Hawksbill Turtle Eremochelys imbricata. The 
Green Turtle is know to have nesting sites at Dolly Beach, and both species of turtle also 
nest on other beaches of Christmas Island (Gray 1981, Phosphate Resources Limited 
2005a). Dolly Beach could receive stormwater discharge from MC1 70/14, MCI 70/16, 
MCI 70/8 or MCI 70/15, as these proposed mining leases, although being up to three 
kilometres away, are uphill (and perhaps upstream) from the beach. More information is 
necessary to elucidate the potential impacts of mining the proposed leases, with relevance 
to the above-mentioned species and the habitats on which they depend. “ 

 

Studies conducted as part of the draft EIS, and as highlighted in Section 8.8, found that both 
the Green Turtle and the Hawksbill Turtle breed on beaches distant from current and 
proposed mining operations. For this reason, any or all of the proposed leases are unlikely to 
adversely impact on their population dynamics. Regardless, the original EIS sets out clear 
procedures for ensuring that there is no off site transport of sediment and the overall risk of 
erosion was assessed as very low. 

 

3.3 ENDEMIC FAUNA  

“Unless effective biodiversity conservation strategies are taken immediately, a few more 
years of habitat loss (exacerbated by the effects of invasive species and climate change) 
could cause Christmas Island species such as the hawk-owl Ninox natalis, the ground 
thrush Turdus poliocephalus poliocephalus, the white-eye Zosterops natalis and pigeons 
Ducula whartonii and Chalcophaps indica natalis to become increasingly threatened.”  

The Christmas Island Biodiversity Monitoring Program (Director of National Parks 2008) 
recently found (by surveying 128 sites across the island, four times) that the Christmas 
Island White-eye, Island Thrush, Christmas Island Imperial Pigeon and Emerald Dove were 
still widespread and that they “are secure”.  There is no evidence that the Hawk-Owl is in 
decline. All the above-mentioned species were recorded within in almost all of the MCI’s by 
Corbett et al. (2003) and Smith (Appendix 2C).  

“…without effective biodiversity conservation strategies, there is a high likelihood of 
these species (the common ones mentioned above) becoming Extinct within the next 
twenty years.” 
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This statement is completely unsubstantiated, uncorroborated by scientific evidence and 
relies solely on the author’s subjective opinion. The Christmas Island Biodiversity 
Monitoring Program (Director of National Parks 2008) recently found that the four diurnal 
species were still widespread and that they “are secure”.   

“It is evident that some of the threatened species may not return to the rehabilitated 
areas for some time as the habitat trees for some of the birds will not establish for many 
years and other species may be vulnerable to predation in exposed areas.”  

That many forest birds will not inhabit cleared areas is self evident, however given the small 
total area proposed to be cleared, there is no evidence to suggest this will impact upon any 
of their populations as a whole as they are common island wide (Director of National Parks 
2008), and many species eventually utilise rehabilitated areas (Corbett et al. 2003, Appendix 
2C). It should also be noted that PRL intend to implement, in collaboration with other 
stakeholders, research and conservation strategies specifically targeted at threatened species 
and processes. 

 

Current Legislation for Wildlife and Biodiversity Protection 

“The concept of species rarity is a dynamic process considerably influenced by the level 
of survey work carried out in a particular location. An improved understanding of 
distribution patterns over time can lead to modifications in the conservation status of a 
rare animal such that it can subsequently be judged to be more common or, 
alternatively, rarer than originally thought. Listing of species (under the EPBC Act 
1999), in many cases, tends to act as a temporary, albeit essential, safeguard until a 
better understanding of population, distribution and biology is obtained.” 

The final sentence in this paragraph displays a simplistic understanding of the EPBC Act 
listing process. The listing process for the EPBC Act is conducted under the auspices of the 
Threatened Species Scientific Committee and involves detailed justification including the 
species’ taxonomy, legal status, Australian distribution, global distribution, the extent of 
survey and monitoring that have taken place, details on their life cycles and population, how 
many populations are in reserves, habitat use, feeding requirements, movement patterns, 
threats, etc (TSSC 2009). The TSSC judge’s applications for listing based on five criteria 
(below) and the extent of these determines whether or not they are listed as vulnerable, 
endangered or critically endangered. 

Criterion 1:  It has undergone, is suspected to have undergone or is likely to undergo in 
  the immediate future a very severe, severe or substantial reduction in  
  numbers 

Criterion 2: Its geographic distribution is precarious for the survival of the species and is 
  very restricted, restricted or limited 

Criterion 3:  The estimated total number of mature individuals is limited to a particular 
  degree, and either  

  (a) evidence suggests that the number will continue to decline at a particular 
  rate, or  

  (b) the number is likely to continue to decline and its geographic distribution 
  is precarious for its survival 

Criterion 4:  The estimated total number of mature individuals is extremely low, very low 
  or low 

Criterion 5:  Probability of extinction in the wild that is at least:  

  (a)  50% in the immediate future, or  

  (b)  20% in the near future, or  

  (c)  10% in the medium-term future  
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If there is no information on population, distribution and biology of a species then the TSSC 
cannot make a decision based on the five criterion and as a result the species would not be 
listed. 

 

Under the rational of Mattiske, it could be argued that almost all Australian species should 
be listed under the EPBC Act as they are understudied. 

 

3.4 THREATENED FLORA 

Tectaria devexa var. minor.  

– endangered species, EPBC Act 1999  

Mattiske criticised data differences supplied on the EPBC-listed ground fern Tectaria devexa 

var. minor. The relevant information is as follows: 

• Reddell and Zimmermann found one individual Tectaria devexa var. minor in MCI 
70/8 during the EIS survey in March 2002. The individual found in 2002 was not 
relocated in a follow up reconnaissance in  February 2009 (James 2009, Appendix 2C). 

• Holmes and Holmes (2002) did not find Tectaria devexa var. minor in any of their sites 
that correspond to the proposed leases.  However, they did record a small population 
of T. devexa within 100 metres of MCI 70/8. Island-wide Holmes and Holmes found 
in 2002 about 400 individuals, of which approximately 97% occurred in the west and 
centre of the Island and are protected in the National Park. Based on their Island-
wide survey results, Holmes and Holmes (2002) recommend the conservation status 
of Tectaria devexa var. minor to be “rare” rather than “endangered”.  

• Using information from Holmes and Holmes (2002) and the EIS, Parks Australia 

conducted a very thorough ground search of MCI 70/8 and its vicinity. Information 

supplied by Parks Australia in March 2009 indicates a presence of Tectaria devexa 

var. minor (86 individuals) at South Point, with six (64 individuals) of the eight sub-

populations located within MCI 70/8.  This information was only conveyed to PRL 

after the original EIS was printed.  Despite numerous requests, Parks Australia has not 

provided data on the locations of the populations. 

As the original data is about four to five years old, a survey will be conducted prior to mining 

to confirm the sub-populations, map their current extent and identify a buffer of 60 metres 

(twice the canopy height). 

If similar intensive surveys to that undertaken by Parks Australia in MCI 70/8 were 

conducted in evergreen forests elsewhere on the Island (especially in the central and western 

area) it is extremely likely the known Island-wide population of T. devexa would increase 

very substantially from the current approximately 480 individuals. On this basis, PRL 

maintains that the impact on this species of mining in proposed lease MCI70/8 is not 

significant and will not affect its conservation status. However, PRL recognises that the 

species is currently listed as “endangered” under the EPBC Act and will therefore apply a 

buffer to the area once the sub-population location is provided by Parks Australia.    

 

Christmas Island Spleenwort (Asplenium listeri)  

– critically endangered, EPBC Act 1999 

The Mattiske report briefly recommends in Section 5.5 that the EPBC Act 1999 listed and 
critically endangered species Asplenium listeri near MCI 70/12 should be protected. The 
proposed mitigation measure (50 metre vegetation buffer) is not mentioned and an 
assessment of the species location, potential impacts and the effectiveness of the vegetation 
buffer is lacking.  
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3.5 OTHER FLORA OF CONSERVATION SIGNIFICANCE 

In Section 5.6 the report states that there is a lack of botanical knowledge on the Island and 
raises the question whether ”... proposed mining as such will change the conservation status 
of any of these species.”  

It seems to be a common technique in the Mattiske review to question the knowledge base of 
the EIS and argue “in dubio pro reo”. However, in comparison to most of mainland Australia, 
comprehensive flora data exists on Christmas Island. For example, Glen Holmes and 
Associates was commissioned by Parks Australia to undertake an Island-wide survey to 
determine the conservation status of the flora of Christmas Island (Holmes and Holmes 
2002).   

Rehabilitation  

The report could also be read in such a way that suggests PRL’s rehabilitation practices and 
processes as stated in the original EIS are misleading. Section 5.11 of the Mattiske report 
appears to highlight inconsistencies in PRL’s rehabilitation approaches and successes as 
presented in the original EIS. However, there is no inconsistency. It is not new knowledge 
that PRL does not propose to return mined areas to closed, tall evergreen rainforest. The 
Mattiske report correctly points out that only a limited amount of topsoil will be available 
for rehabilitation purposes using current Christmas Island Rainforest Rehabilitation 
Program (CIRRP) methodology of two-metre soil depth. The rehabilitation strategy, outlined 
in Section 10.4 and Appendix F of the original EIS, acknowledges this and states that there 
will only be enough soil to cover about 5% of the mined out areas to a depth of 30 
centimetres. Whilst the CIRRP aims to recreate Abbott’s Booby habitats using significant 
amounts of topsoil, the proponent’s current rehabilitation objectives have been developed 
with the knowledge that this topsoil is not available at sufficient quantities. With the 
reduced soil profile and therefore nutrient and water capital, the rehabilitation strategy 
focuses on the establishment of a stable, native vegetation community similar to the semi-
deciduous mesophyll vine thickets found in analogue areas on Christmas Island.  

The report also states that “(two statements in the draft EIS) imply that the rehabilitation 
strategy and processes of PRL will produce areas of lower and less diverse forest than what was 
originally present.” Whilst it is true that PRL proposes to rehabilitate mined land to a lower 
stature forest than originally present in significant areas on the mineral leases, there is no 
evidence that such areas would necessarily be less diverse than closed, evergreen rainforest. 
The rainforests of Christmas Island, though exhibiting unique characteristics such as species 
filling unique ecological roles that are atypical elsewhere in their natural ranges, are 
generally considered to have a relatively depauperate level of diversity when compared 
with similar physical environments in the adjacent Malesian region. Mitchell (1974), in fact, 
found a higher level of diversity thin soils stating “there is a tendency for a greater diversity 
of canopy-forming taxa to be recorded on the less hospitable sites” and “if we consider the 
aspect of species diversity as measured by number of taxa per plot in relation to substrate 
category, there is a progressive increase from Categories 1 to 4” where “1” is a deeper soil 
profile than “4”. It is therefore incorrect to judge the proposed species mix in the proposed 
rehabilitation negatively based on plant diversity values alone. 

 

3.6 COMPARISONS WITH OTHER PARKS AND ISLANDS 

Section 6.2 of the Mattiske report lists the total area of other Australian National Parks and 
makes the comment that the Christmas Island National Park, which currently occupies 
63.5% of the Christmas Island landmass increasing to 75% under the proposal outlined in 
Section 14.4.2 of the original EIS, “is not very large.” We feel that this comment is a value 
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judgement that reflects a lack of understanding of the environmental and socioeconomic 
factors driving National Park creation. PRL also notes that even if 100% of the Island was 
turned into a National Park, it would still be counted as small under the definition of ‘large’ 
as defined in the report. The Mattiske report does not acknowledge that 63.5% of Christmas 
Island is permanently protected by National Park, which compares to only 5.1% and 0% on 
Norfolk and Lord Howe Islands respectively.  

“Whilst it is acknowledged that a substantial area of Christmas Island is a National 
Park, the range of endangered and threatened species on Christmas Island and the 
respective location of the proposed mining areas near some of these listed species reflects 
the need to compare Christmas Island with other similar (albeit more disturbed) islands 
in the region.” 

The Mattiske report does not define the “region” across which the comparison is to be made. 
Indeed, Lord Howe Island is approximately 6000 kilometres to the east and 2000 kilometres 
to the south of Christmas Island and Norfolk Island is 7000 kilometres east and 2000 
kilometres south. One can only surmise that the region refers to the Asia-Pacific region, or 
perhaps islands within Australian waters. 

“A comparison of the terrestrial animals listed under the Environment Conservation 
and Biodiversity Protection Act 1999 on Christmas Island, Norfolk and Lord Howe 
Island groups reveals that some genera which still exist on Christmas Island (e.g. Ninox 
and Turdus) have recently become Extinct on Norfolk and/or Lord Howe Island 
groups.“ 

The comparison between Lord Howe Island and Christmas Island highlights the extinction 
of (five) bird species which had already occurred by 1918 (when the conservation of species 
was little considered) by introduced Black Rats (Hutton et al. 2007). The Mattiske report 
makes no correlation between these and other extinctions (e.g. on Norfolk Island) with any 
effects from mining and fails to mention that with active management of introduced fauna 
on islands, extinction of threatened species can be diverted. This was the case with the Lord 
Howe Island Woodhen (Miller & Bullette 1985), which now “occupies virtually the entire 
remaining available habitat”. Any comparisons between the proposed application and 
biodiversity issues on these islands are therefore not relevant. 

 

3.7 EXPLORATION LICENCE  

The Mattiske Report appears confused about the proposal to explore on vacant Crown land 
on the eastern side of Christmas Island (EPBC 2000/43).  It states that ‘the draft Environmental 
Impact Statement includes an application for an Exploration Licence.’ PRL refutes this. It is made 
clear in the original EIS that this separate proposal was set aside in favour of the mining 
proposal.   

 

3.8 KEY ISSUES AS DEFINED BY MATTISKE 

Below, we address each of the key issues as summarised by the Mattiske report. We contend 
that more important, urgent and therefore “key” issues for the ecology and biodiversity of 
Christmas Island as a whole include many of the Key Threatening Processes as defined by 
the EPBC Act 1999 and the development of an Island-wide strategy for addressing these, 
something PRL is committed to initiating, in cooperation with Parks Australia. 

 

1. Some lease areas support listed EPBC Act species (presence, nesting sites, foraging areas). 

Although this is the case;  

• all nesting habitat for the Endangered Abbott’s Booby have been removed from the 
MCI applications,  
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• the Island Thrush and Emerald Dove (both endangered), although present on the 
MCIs are currently present and “secure” throughout the entire forested and partly 
forested sections of the island, including the National Park (Director of National 
Parks 2008),  

• There is no evidence to suggest the proposed leases will impact upon any of the 
populations of Christmas Island Goshawk or Christmas Island Hawk-Owl as a 
whole as they are present island wide and some of the mitigation measures proposed 
may improve the food or possibly nesting sources for these species.  

 

2. Some lease areas may indirectly impact on listed EPBC Act specie: through clearing influencing 
migration paths, the stability and integrity of nearby nesting sites and indirect impacts from 
operational activities on species. 

 

Chapter 10 of the EIS outlines proposed mitigation measures for any impacts on EPBC listed 
species. For example in regards to Red Crabs, the EIS specifically states; “Mine traffic will 
avoid Red Crab migration routes as far as possible and haulage routes will be altered during 
migration season”, buffers of agreed adequate width (300 metres) to maintain the “stability 
and integrity” of nearby Abbott’s Booby nests have been proposed, etc. None of these 
measures has been acknowledged, let alone discussed by the Mattiske report. 

 

3. Some lease areas may potentially support EPBC Act species, although none were recorded within 
the surveys. 
 

• The endangered Christmas Island Shrew has not been detected since 1908. 

• The Vulnerable Lister’s Gecko has not been detected since 1987. 

• The vulnerable Christmas Island Blind Snake has not been recorded since 1986.  

• The critically endangered Christmas Island Pipistrelle’s range has been contracting to 
the west (throughout the National Park) since 1998. 

 

In the face of this evidence, the notion forwarded by Mattiske that these three species could 
still persist on the MCIs is highly improbable.  

 

4. Some keystone species that maintain key ecological processes migrate through these lease areas (eg. 
some lease areas are on migratory paths (Red Crabs), whilst others may forage and feed on particular 
species within the lease areas). 
 

Two species in particular are thought to be integral in maintaining ecosystem processes on 
Christmas Island: the Red Crab (by influencing seedling recruitment and nutrient cycling) 
and the Christmas Island Flying Fox (as an important disperser of forest tree seeds). In 
regards to Red Crabs, the EIS specifically states in section 1.10: “Mine traffic will avoid Red 
Crab migration routes as far as possible and haulage routes will be altered during migration 
season.”  No colonies of Christmas Island Flying Foxes have been detected on the leases and 
when roosting in smaller groups or individually, their roost sites are transient. Therefore, 
impacts on both of these species are expected to be minimal.  

 

5. There are recognized dataset differences (Abbott’s Booby, Tectaria devexa var. minor). 

In regards to Tectaria devexa var. minor, by the time PRL received the survey results from 
Parks Australia, the EIS was already printed.  These apparent dataset differences were 
therefore unavoidable. In regards to Abbott’s Booby, the Mattiske report does not expand 
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upon what the apparent dataset differences are, so it is difficult to comment any further. 
There is historical (CI GIS 2000) data and data from 2002 (PANCI) presented in the EIS 
(Section 5.8.2) which shows differing, but very similar, distribution data for Abbott’s Booby. 
We can only conclude that this may be the source of the apparent discrepancy. 

 

6. A range of key threatening processes is operating or potentially may be present in some lease areas. 
 

As previously stated, the Key Threatening Processes that may possibly be present in some of 
the lease areas include Yellow Crazy Ants, climate change, impacts from feral rats and 
impacts from feral cats. These processes are, however, acting Island-wide, a condition that 
PRL hopes to address in cooperation with Parks Australia. 

 

7. There are species present on or near the leases that are considered to be endangered, and have been 

nominated for listing under the EPBC Act 1999. 

Section 8.5.7 of the EIS extensively assesses the potential impacts on EPBC listed plant 
species and other significant flora, including plant species proposed for listing. For example, 
the EIS states that “No plant species suggested for future EPBC listing as endangered or 
vulnerable by Holmes and Holmes (2002) were found in the lease areas proposed from 
mining….Two vulnerable taxa, Spondias cytherea and Cycas rumphii, were found close to the 
boundary of MCI 70/11 but because of the unfavourable lithology …none of the area in the 
immediate vicinity will be mined or disturbed by the proposed mining operations.” The 
Christmas Island Flying Fox was not found to meet any of the criteria for listing under the 
EPBC Act in February 2009 (Threatened Species Listing Advice). 

 

3.9 ENVIRONMENTALLY SUSTAINABLE DEVELOPMENT 

Section 6.5 of the Mattiske report discusses the five principles of environmentally 
sustainable development as outlined in Section 3A of the Environment Protection and 
Biodiversity Conservation Act 1999. 

 

(a) decision-making processes should effectively integrate both long-term and 
short-term economic, environmental, social and equitable considerations 

In regards to principle (a), the Mattiske report states that “it seems certain that further long-
term environmental damage will be caused if mining continues.” However, no data is presented to 
support this conclusion. The proponent does not deny that there will be short-term 
environmental damage associated with the clearing of up to 256 hectares of vegetation. 
However, studies commissioned as part of the EIS found it was unlikely that there would be 
any significant impact on the long-term population of any known listed or significant 
species. Furthermore, the proponent will rehabilitate the cleared areas to stable native 
vegetation communities similar to those found in analogue areas on Christmas Island, which 
will provide usable habitat for foraging for most endemic and native fauna. 

The Mattiske report also asserts that “if mining continues, it is likely to be detrimental to the 
future of environmental research and ‘sea change’ residents, and the potential market for eco- and spa 
tourism, despite any short-term economic benefits to PRL shareholders.” Here it should be noted 
that the proposal represents the clearing of less than 2% of the Island’s area. It is not logical 
to suggest that the Island is attractive for tourism and other land uses when 25% has been 
cleared but that it will be unattractive when 27% has been cleared. Also, the principle areas 
for research and tourism activities on Christmas Island are in the Christmas Island National 
Park, and no significant impacts on the natural, recreational or tourism values of the Park 
are foreseen as a result of the proposal. Indeed, prolonging the life of phosphate mining 
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activities, with the simultaneous prolonging of the proponent’s contributions towards the 
conservation levy funded CIRRP, can enhance tropical rehabilitation research activities. Also 
the persistence of phosphate mining on Christmas Island in the short term maintains the 
baseline population that is essential for the vitality of the community and the provision of 
regular and frequent airline and shipping services, and associated overheads: schools, 
hospital, etc. Tourism and other alternative economic activities cannot be established 
without this basic logistics framework. It is also simplistic to see tourism as a silver bullet for 
remote economies, especially in consideration of tourism market fluctuations.  

Furthermore PRL shareholders would not be the only people to benefit economically from 
the proposal. The proposal would contribute to the Christmas Island and Australian 
economies as identified in the EIS’s original Economic Impact Assessment and the recent 
ACIL Tasman report. This comment from Mattiske also fails to take into account the social 
benefits to the Christmas Island community which were noted in many stakeholder 
comments in the original EIS. 

PRL is concerned at the approach that the Mattiske report takes in drawing conclusions 
about socio-economic impacts.  PRL has been at pains in the preparation of the original EIS 
and the Supplement to canvass and to respond to the views of as many stakeholders as 
possible. The Mattiske report can demonstrate no such comprehensive consultation effort as 
the basis for a number of surprising conclusions on socio-economic issues. 

 

(b) if there are threats of serious or irreversible environmental damage, lack of 
full scientific certainty should not be used as a reason for postponing 
measures to prevent environmental degradation 

In regards to principle (b), the Mattiske report states that “as it is not currently known precisely 
what effects the combination of mining and other Key Threatening Processes, particularly Crazy 
Ants, will have on the environment, it may be necessary to adopt the precautionary principle to 
ensure the survival of the remaining species, communities and natural processes on Christmas 
Island.” However the proponent has set out comprehensive mitigation strategies and impact 
management procedures to limit the immediate effects of the proposed activities as well as 
the interaction of our activities with documented threatening processes on the Island (see 
section 10 of the EIS).  The information presented and the published commitments to 
detailed pre-mining site investigation and rigorous adaptive monitoring mean that there is 
sufficient information to enable decisions about the mining proposal and conditions that 
might be imposed as to the level of reporting and supervision. It should also be noted that 
many of the recorded Island-wide declines in species populations have occurred in the 
current period when no land clearance was taking place. 

 

(c) the principle of inter-generational equity—that the present generation 
should ensure that the health, diversity and productivity of the environment is 
maintained or enhanced for the benefit of future generations 

In regards to principle (c), the Mattiske report states that “mining is against the principle of 
inter-generational equity, and therefore unsustainable” because it involves “choosing short-term 
economic benefit to a small part of the present generation, while sacrificing, or, at least, 
risking the long-term benefits of biodiversity to future generations.” This trivialises the 
interests of the majority of Christmas Island community members whose livelihoods depend 
on mining operations.  Intergenerational equity does not lie exclusively in biodiversity, but 
must also take account of peoples’ right to strive for a secure livelihood for themselves and 
their children in their chosen living place.  

Furthermore, the proposal has not been shown to involve a “sacrifice” or “risk” to 
biodiversity as it is unlikely to have a significant impact on any species or ecosystem. 
Instead, the proposal will allow the proponent to partner with other organizations on the 
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island to undertake environmental research activities as outlined in Appendix 7 of this 
document, which will aid in the long term conservation of the Christmas Island 
environment and the Island’s long- term social and economic sustainability. 

 

(d) the conservation of biological diversity and ecological integrity should be a 
fundamental consideration in decision-making 

In regards to principle (d), the Mattiske report states that “removal or minimisation of the effects 
of Key Threatening Processes and other impacts is necessary to assist in the conservation of 
biodiversity and ecological integrity.” As noted earlier, the proponent has set out 
comprehensive mitigation strategies and impact-management procedures to limit the 
immediate effects of the proposed activities as well as the interaction of our activities with 
documented threatening processes on the Island. In addition, the proponent is proposing to 
undertake activities as laid out in Appendix 7 of this document for control of feral cats, rats 
and the Yellow Crazy Ant, which are three of the Key Threatening Processes on Christmas 
Island, and will commit to reduce greenhouse gas emissions, which are also a Key 
Threatening Process. The proponent will also undertake activities to control weeds and to 
assist in the conservation of threatened species.  

 

(e) improved valuation, pricing and incentive mechanisms should be 
promoted 

In regards to principle (e), the Mattiske report states that there is “resistance to change and a 
lack of understanding of sustainability”, that there is a “need to change priorities” and it also notes 
that “there appear to be limited phosphate resources left on the areas of Christmas Island that can be 
mined”. The proponent acknowledges that this proposal would enable mining operations to 
continue for at least 15 years and up to 20 years, but this time would allow for an orderly 
transition to a post-mining economy. The proponent is prepared to establish an 
Environmental and Sustainable Ecological Development Fund, some of which will be 
available for funding assistance into specific feasibility studies for possible future business 
and industry development on Christmas Island. The proponent is also committed to 
enhancing and maintaining the natural values of the island and will do so through activities 
as laid out in Appendix 7 of this document. 

 

4. CONCLUSIONS 

PRL believes that there has been no information presented in Mattiske report that has not 
already been discussed at length throughout the original EIS. Whilst PRL strongly agrees 
that Christmas Island is unique and will need to be carefully managed into the future to 
preserve the ecological characteristics for which it is famous, nothing presented in the 
Mattiske report link the proposed new leases to significant long-term impacts on the Island’s 
ecological integrity or biodiversity.  

Since the original EIS was undertaken, the ecology of the Island has declined. PRL commits 
to establish an Environmental and Ecologically Sustainable Development Fund, some of 
which will be available for enhancing and maintaining the natural values of the Island 
through activities as laid out in Appendix 7 of this document. 

PRL asserts that the socio-economic environment of Christmas Island is also unique. The 
phosphate resource is limited and a transition from an economy based on phosphate mining 
to a more diverse economy based on industries like eco-tourism is therefore necessary. 
Nevertheless, studies conducted as part of the original EIS suggest that many on the Island 
feel tentative that an abrupt end to mining will leave their futures uncertain. A continuation 
of mining in the short to mid term will alleviate these concerns, and give Christmas Island 
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the ‘breathing space’ required to build upon the foundling tourism industry and other 
potential economic activities and move towards a more sustainable economic future for the 
Island’s residents.  

The proposal we have set out in the original  EIS provides for a balanced outcome that will 
provide for a well managed continuation of mining, an orderly transition to a post mining 
economy and an increase in the size of Christmas Island National Park, which will enhance 
the management of the Island’s biodiversity and threatening processes.  
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1. OVERALL THEMES IN THE EAR 

1.1 CONSIDERED MORE IMPORTANT THAN CLEARING OF EVERGREEN 
CLOSED FOREST (TABLE 1). THE ABOVE CLEARING AS THE MAJOR 
THREAT TO SPECIES 

The EAR states that “the clearance of rainforest, that will result from mining, is considered 
one of the most important threats for a number of listed threatened species.” 

However where clearance is considered as a threat (i.e. in National Recovery Plans) it is 
considered as all land clearance rather than clearance for the proposal specifically. Also the 
listed species referred to are being affected by a variety of threatening processes, some of 
which are statement does not put the clearance, which will occur if the proposal is approved, 
into the context of the whole Island ecosystem.  

 Table 1. The threats to each listed species that have been found on one or more of the 
proposed leases, as described in National Recovery Plans (NRP) and Recovery Outlines (RO) 
from The Action Plan for Australian Birds 2000 (Garnett & Crowley 2000).  
 

Abbott’s Booby The NRP lists the threats to the species as being destruction of breeding 
habitat, the YCA, the IRPC, the APSC, global warming and other impacts 
(stochastic events and fishing gear). It is noted that “clearance of Abbott’s 
Booby breeding habitat has essentially ceased, and almost all habitat is 
within Christmas Island National Park.” The NRP states that “potentially, 
Yellow Crazy Ants are the most serious threat facing Abbott’s Booby.” The 
RO discusses forest clearance as a threat, in the context of past clearing 
activities particularly during the 1960s and 1970s. The RO states that “the 
latest, and possibly most serious, threat is from the introduced Yellow Crazy 
Ant” and also mentions threats from over-fishing and entanglement in 
fishing gear. 

Asplenium listeri The NRP says that “potential threatening processes for Asplenium listeri 
include removal or modification of actual or potential habitat by phosphate 
mining or by construction of roads or other developments”. Other threats 
listed are weeds, exotic fauna, human traffic, unauthorised collecting, 
stochastic events and fire. The NRP, which considered the EIS proposal, 
also says that “no populations are known to be threatened by current or 
proposed mining”. 

CI Goshawk The RO says “the greatest current threat is from the rapidly spreading, 
introduced Yellow Crazy Ant (YCA)”. Other threats mentioned are forest 
clearance, hunting and disease. 

CI Hawk-Owl The NRP lists the threats to the species as being an island bird, the YCA, 
disease, habitat loss, natural catastrophes, weeds, and other possible 
threats (vehicles and feral cats). The RO mentions forest clearance and 
diseases as threats but says “the greatest current threat is from the 
introduced Yellow Crazy Ant”. 

Emerald Dove The YCA (and flow-on effects from the changes to ecology that result from 
YCA invasion)  is the only threat specifically mentioned in the RO. 

Island Thrush The YCA (and flow-on effects from the changes to ecology that result from 
YCA invasion) is the only threat specifically mentioned in the RO. 

Tectaria devexa 
var. minor 

“The NRP says “potential threatening processes for Tectaria devexa to be 
considered below include removal of actual or candidate habitat by 
phosphate mining or by construction of roads or other developments”. Other 
threats listed are weeds, exotic fauna, unauthorised collecting, stochastic 
events and decline in canopy gaps. The NRP, which considered the EIS 
proposal, also says “no Christmas Island populations of the species are 
known to be under particular threat.” 
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1.2 CLOSED FOREST AS THE MOST IMPORTANT HABITAT FOR SPECIES 

The EAR says that the removal of closed forests is a long-term loss of an already limited 
habitat for listed and endemic species of flora and fauna.  

Of the currently EPBC listed flora species only the lithophytic fern Tectaria devexa var. minor 
occurs in the evergreen closed forests (Butz 2004). 

Of the 18 species of endemic flora on the Island none is restricted to the evergreen closed 
forest (although two orchid species occur predominantly in it), and more than half occur 
principally in other vegetation types.  

Of the eight flora species recommended for EPBC listing, (Holmes and Holmes 2002), only 
one is found in evergreen closed forest. Seven are generally found in more open habitats 
such as gaps or on the margins of semi-deciduous closed forests, deciduous vine thickets 
and clearings. 

Of the 18 endemic fauna species, only one is known to be an evergreen closed forest 
specialist (the Hawk-Owl) although another three are mostly concentrated in that habitat 
(the Goshawk, Pipistrelle, and CI Gecko) and another one depends on evergreen closed 
forest for breeding (the Abbott’s Booby). Thirteen of the endemic fauna species and 
subspecies make extensive use of other habitats including secondary forests and 
rehabilitated areas.  

2. GENERAL IMPACTS FROM CLEARING 

2.1 LAND CLEARING 

The EAR notes that the proposal would result in the clearing of 197 hectares of evergreen 
closed forest and that this is the vegetation type that has been most effected by clearing from 
past mining on the Island. The EAR says that “the value of rainforest habitat on those leases 
(MCI70/8, MCI70/10, MCI70/12, MCI70/14 and MCI70/15) has increased as much of the 
surrounding land has been extensively mined.” 

The most significant environmental impact of this proposal is undoubtedly the 256 hectares 
of land-clearing associated with the mining operations and the overall loss of 197.3 hectares 
of evergreen closed forest. This is clearly and unambiguously stated in the EIS.   

In assessing the impact of land-clearing, the EAR appears to not take into account that 
clearing will be a progressive process and that progressive rehabilitation will also occur.  
Consequently, at any one time only a minor percentage of the total proposed lease areas will 
be cleared and subject to mining operations.  This will reduce the short-term impacts of 
sudden habitat loss for fauna and will significantly reduce both edge effects in adjacent 
forest and any threats associated with weed, fern and feral animal invasion of cleared areas.   

 

Secondly, the EAR appears to imply that evergreen closed forest is the most important 
rainforest habitat on the Island and that it contains most of the threatened flora and fauna 
species on the Island.  This is certainly not the case in terms of flora where available data 
show consistently that other forest types occurring on shallower soils are equally or more 
species-diverse and provide habitat for most of the Island’s threatened plant species (seven 
of the eight species recommended by Holmes and Holmes for EPBC listing as endangered or 
vulnerable).   

 

There is also an implication that the current proposal will have similar environmental effects 
to those of previous forest clearing and mining undertaken by the British Phosphate 
Commissioners (BPC) and the Phosphate Mining Company of Christmas Island (PMCI) 
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until the mid 1980s. This is not the case. The BPC and PMCI operations paid scant regard to 
environmental issues and the companies’ limited rehabilitation efforts, where attempted, 
were only undertaken well after mining operations had ceased on individual fields. The 
current proposal makes a strong commitment both to progressive rehabilitation and to 
environmental mitigation measures that are integrated within the mining program to 
minimise their impacts on the Island’s environment. 

 

Finally, the EAR claims that land-clearing under this proposal will have a significant impact 
as a result of:  

• “the spread of introduced flora and fauna that may prey upon, compete with or 
displace native species”, and, 

• Its contribution “in the long-term decline and extinction of species”. 

Such claims are difficult to sustain. The proposed lease areas are all in locations close to 
existing areas mined by the BPC and PMCI. Introduced species are now widespread across 
the Island and the decline in many threatened and endemic species that has been evident 
over the last 10 years or more cannot be related to land-clearing activities for mining which 
have not occurred since the mid 1980s. Cleared areas are certainly potential habitat for a 
wide range of introduced weedy plant species but most of these are adapted to high light 
environments and do not readily colonise adjacent forest. The proponent makes strong 
commitments to weed eradication and control in its mining areas. Further, cleared areas are 
not preferred or core habitat for any of the feral animals (feral cats, giant centipede, wolf 
snake, rats, crazy ants) that are the major current threats to Christmas Island ecosystems and 
the extinction of native species. Support for Island-wide strategies to address these 
threatening feral species is the focus of an expanded environmental offsets program now 
proposed by the proponent. 

 

The EAR also states “in previous mining developments, the proponent was committed to 
not clearing areas of native forest.” 

The prior commitment of the proponent is not relevant to the current proposal. This 
statement seems to have been included to imply that the proponent has been deceptive, 
however the proponent has not broken its commitments under previous approvals.  

 

Phosphate Resources has decided to leave behind additional topsoil which will allow an 
average coverage of 0.5 metres across the new mined leases. However, to maximise the 
value of this resource, the Company proposes that this topsoil will be concentrated in 
strategic “green spots” together with wooden debris created by clearing. The concept is 
outlined in the EIS (Chapter 10.4.2 table 10-13). This new commitment will expand the area 
of “green spots” in each proposed lease from 5% to more than 25%, and will allow 
rehabilitation in these “green spots” to target the re-establishment of evergreen closed forest, 
which may range from complex mesophyll vine forests to mesophyll vine forests. 

 

Potentially, this reduces the overall loss of evergreen closed forests by at least 50 hectares 
(25%) in the long term (calculations based on current CIMFR practise of two metres soil 
depth for evergreen closed forest rehabilitation), which would result in a long-term loss of 
no more than 147.75 hectares of evergreen closed forest.  Further studies in minimum soil 
requirements may even further reduce the soil depth, allowing for a greater percentage to be 
rehabilitated to evergreen closed forest (e.g. 1.5 metres soil depth allows the rehabilitation of 
65 hectares towards evergreen closed forest, reducing the total loss to 132 hectares). 
Irrespective of the final soil depth, both rehabilitation targets, the evergreen closed forests 
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and the semi-deciduous vine forests/deciduous vine thickets, will provide valuable, species 
diverse habitats for native fauna. 

 

2.2 EDGE EFFECTS 

The EAR says that “clearing will impact on surrounding forests through edge effects such as 
exposure to wind, light and weed invasion…creating an impact footprint larger than the 
area to be cleared.”  

There is little evidence of major canopy damage to tree canopies along the edges of 
minefields in more gentle and or sheltered terrain, including the east of the Island near the 
proposed leases. Any edge effects will be minimised by ensuring all National Park 
boundaries and boundaries with primary forest will be buffered by a 60 metre (twice the 
canopy height) uncleared area. The majority of the lease boundaries adjoin previously 
disturbed areas such as current mining leases or roads. Safeguard and mitigation measures 
for weeds are laid out in section 10.2.9 of the EIS. Overall the EAR paid little attention to the 
expert assessment in the EIS on edge effects and the precautionary mitigation measures laid 
out by the proponent 

 

2.3 EROSION  

The EAR states “Areas that are cleared of vegetation are susceptible to erosion during late 
storm events, particularly in the wet season. Compaction of soils during mine site 
establishment and mining operations can result in preferential flow paths for water, and 
development of erosion channels. Sediment eroded from mine areas has the potential to 
impact on the marine environment.” 

The overall risk of erosion was assessed as very low, due to the rough karstic land surface of 
limestone pinnacles and the high infiltration rates of the soils and underlying substrate (PRL 
2005a, Hollingsworth 2003). Erosion and sediment control mitigation measures will be 
implemented in areas with increased erosion risk. Also none of the proposed MLAs are close  
to the coast.  

 

3. IMPACTS ON LISTED THREATENED FLORA 

Tectaria devexa var. minor - endangered 

The EAR states “DEH does not consider translocation a mitigation measure due to the 
experimental nature of the procedure, and the uncertainty of success. Conservation in-situ is 
recommended for the long term preservation of species”.  

Mattiske criticised data differences supplied on the EPBC listed ground fern Tectaria devexa 

var. minor. The relevant information is as follows: 

• Reddell and Zimmermann found one individual Tectaria devexa var. minor in MCI 
70/8 during the EIS survey in March 2002. The individual found in 2002 was not 
relocated in a follow-up reconnaissance in February 2009 (James 2009, Appendix 2C). 

• Holmes and Holmes (2002) did not find Tectaria devexa var. minor in any of their sites 
that correspond to the proposed leases.  However, they did record a small population 
of T. devexa within 100m of MCI 70/8. Island wide Holmes and Holmes found in 2002 
about 400 individuals, of which approximately 97% occurred in the west and centre 
of the Island and are protected in the National Park. Based on their Island-wide 
survey results, Holmes and Holmes (2002) recommend the conservation status of 
Tectaria devexa var. minor to be “rare” rather than “endangered”.  
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• Using information for Holmes and Holmes (2002) and the EIS, Parks Australia 

conducted a very thorough ground search of MCI 70/8 and its vicinity. Information 

supplied by Parks Australia in March 2009, based on the 2004/5 survey, indicates a 

presence of Tectaria devexa var. minor (86 individuals) at South Point, with six (64 

individuals) of the eight sub-populations located within MCI 70/8.  This information 

was only conveyed to PRL after the EIS was printed. 

• Parks Australia has been unable to provide information on the location of the plants 

which were recorded in 2004/5 despite several requests. Consequently, the proponent 

has been unable to confirm the status of these plants in 2009. 

As the data is about four to five years old a survey will be conducted prior to mining to 

confirm the sub-populations, map their current extent and identify a buffer of 60 metres 

(twice the canopy height). 

If similar intensive surveys to that undertaken by Parks Australia in MCI 70/8 were 

conducted in evergreen forests elsewhere on the Island, (especially in the central and western 

area), it is extremely likely the known Island-wide population of T. devexa would increase 

very substantially for the current approximately 480 individuals. On this basis, PRL 

maintains that the impact on this species of mining in proposed lease MCI70/8 is not 

significant and will not affect its conservation status. However, PRL recognises that the 

species is currently listed as “endangered” under the EPBC Act and will therefore apply a 

buffer to the area once the subpopulation is located.   

 

Christmas Island Spleenwort (Asplenium listeri) – critically endangered 

The EAR says “the consequential impacts of mining within this lease (MCI 70/12) may have 
adverse impacts on this population and therefore the species. This is due to the potential of 
damage from dust, altered micro-climate, and the unknown effects of mining on the 
hydrology of the immediate area.” 

The population of this species is adjacent to the lease rather than within it and it is upwind 
of possible dust sources (Reddell and Zimmerman 2003). Potential impacts from mining 
activities are unlikely and will be protected by a 50m buffer. The survival of A.listeri (a small 
fern) is largely determined by its micro-climate, which is largely determined by weather 
(exposed rock face). There is no evidence that changes to local hydrology will affect the 
micro-climate of the species. The site hydrology is likely to be localised as it consists of 
highly permeable karstic limestone (Hollingsworth 2003) and is about two metres above the 
proposed mining area.  A 2009 survey (James 2009) did not find the fern located in 2002 by 
Reddell and Zimmermann (2003). Interestingly, the survey located two individuals in PRL’s 
hard-pinnacle rehabilitation.  

 

Cycas rumphii – apparently nominated for listing  

The EAR refers to this species as “nominated for listing”. A nomination or other references 
of past nominations could not be found on the DEH EPBC Act 1999 web page. The status of 
this species is questionable. 

 

Further, the EAR states that “DEH believes that mining of lease MCI70/11 has the potential 
to damage the cycad Cycas rumphii from dust, altered microclimate and the effects of soil 
removal on the hydrology of the immediate area of the plants.” 

One single plant was found in MCI 70/11 near the eastern boundary. The area itself is 
unsuitable for mining due to unfavourable lithology (Reddell and Zimmermann 2003). 
Mining activities, as proposed, would take place in about 45 metres distance to the plant. 
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Dust generation from mining itself is generally low due to high soil moisture content and 
restricted to the dry season. Transport of mined materials generates dust in the dry season, 
but existing haul roads are 280 metres from the plant and seem not to have had a 
detrimental impact on the microclimate to date.  The soil and hydrology investigations on 
the Island (Hollingsworth 2003, Puhalovich 2003) assessed that changes in hydrology are 
mainly localised to the actual mining areas as the underlying substrate is highly permeable. 
Overall, close scrutiny of the proposed mining activities and environmental assessment 
studies show that a potential impact on the individual Cycas rumphii is very unlikely. 

 

3.1 OTHER SPECIES OF CONSERVATION INTEREST 

The EAR states that “the proposed mining of the leases will remove most of the other 
species of conservation interest listed in Table 1.”  

Close scrutiny of the provided information shows that the above statement and EAR Table 1 
are very general and unsubstantiated, amalgamating plant species regardless of actual 
survey data and plant species ecology:  

a) The EAR table amalgamates (without specific identification) species recorded inside 
and within 100 metres outside the proposed leases, plus unquantifiable information 
from an unknown data source.  A more accurate species list with the recorded 
locations shows that not all species were found inside the leases (Table 2). 

b) The EAR does not take into account that mining of the leases would remove only a few 
individuals or a small proportion of species which have a large distribution on the 
Island and/or in the Asia-Pacific region (see Table 2, and EIS Table 5-15), and therefore 
will pose no threat to the long term survival or viability of any of the species listed.  

c) 7 of the 8 species recommended for EPBC listing are found in more open habitats (EIS 
Table 8.4), such as deciduous vine thickets, which will be re-established after mining.  
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Table 2 Records and distributions of species of conservation interest. Based on surveys by * Reddell and Zimmermann (2003) and ** Holmes and Holmes (2002) 
Plant Species Recorded inside proposed areas 

(# populations/# total individuals)*, 

** 

Recorded within 100m ** 

[#population/ 

(# total individuals)] 

Distribution 

Abutilon listeri None MLA 70/11, MLA 70/12 Endemic, common on lower terraces in clearings and forest margins 

Amaracarpus 
pubescens 

MLA 70/9 (2 /6) 

MLA 70/15 (1 /1) 

 Limited distribution on the Island but widespread overseas  

Note listed in EAR report under MLA 70/8 but not identified population size and if inside or 
outside the area (unknown survey source) 

Blumea balsamifera MCI70/9 (withdrawn)  Note listed in EAR report under MLA 70/8 but not identified population size and if inside or 
outside the area (unknown survey source) 

Bryobium pubescens MLA 70/8, MLA 70/9, MLA 70/10, 
MLA 70/12, MLA 70/14, MLA 70/16,   

 Significant distributions in the south-west Asia-Pacific region plus wide distribution across the 
island with no significant concentration of populations in or near the proposed leases 

Colubrina pedunculata MLA 70/11, MLA 70/13  Deciduous vine thickets and semi-deciduous vine forests with only a small proportion of the 
island-wide population on the leases 

Ficus saxifolia MLA 70/13  Deciduous vine thickets and semi-deciduous vine forests with only a small proportion of the 
island-wide population on the leases 

Flickingeria nativitatis MLA 70/8, MLA 70/9, MLA 70/10, 
MLA 70/12, MLA 70/14, MLA 70/15,  
MLA 70/16, 

 Widespread across the island with 47,000 individuals at 99 sites according to Holmes and 
Holmes 

Grewia insularis MLA 70/11, MLA 70/13  Deciduous vine thickets and semi deciduous vine forests with only a small proportion of the 
Island-wide population on the leases 

Leptochilus decurrens MLA 70/8, MLA 70/9, MLA 70/14  Has significant distributions in the south-west Asia-Pacific region though limited distribution on 
the Island 

Leucas zeylanica None MLA 70/8  

Phreatia listeri MLA 70/8, MLA 70/9, MLA 70/10, 
MLA 70/12, MLA 70/14, MLA 70/15,  
MLA 70/16 

 Widespread across the Island and with 3,200 individuals at 36 sites according to Holmes and 
Holmes 2002 

Pteridys syrmatica MCI70/9 (withdrawn)  South India, Sri Lanka, from Indo-China through Melanesia including New Guinea 

Spondias cytherea None MLA 70/11 Semi-deciduous vine forests, distributed widely throughout South-East Asia and cultivated for 
its fruit 

Strongylodon lucidus None MLA 70/8  

Thrixspermum 
carinatifolia 

  Note listed in EAR report under MLA 70/9 (withdrawn) but not identified population size and if 
inside or outside the area (unknown survey source) 

Tectaria dissecta MLA 70/8, MLA 70/9, MLA 70/14,   Significant distributions in the south-west Asia-Pacific region plus wide distribution across the 
Island with no significant concentration of populations in or near the proposed leases 
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3.2 REHABILITATION 

The EAR says that “the success of the proposal is uncertain as the rehabilitation techniques 
are unproven in terms of producing final stable vegetation types in shallow soil profiles 
without ongoing intensive management.” 

Audits by Reddell and Zimmerman commissioned by the proponent to evaluate the 
progress and success of its rehabilitation strategy and processes in 2003 found that there was 
clear evidence that the approach had been highly effective to date in establishing vigorous, 
species-diverse, native vegetation on rehabilitated minefields. As outlined in the Company’s 
rehabilitation strategy and in section 10.4 of the EIS, there will be an ongoing process of 
evaluation, review and reporting of progress of rehabilitation, and rehabilitation trials 
seeking to optimise revegetation establishment, growth and sustainable development (see 
also Appendix 5). 

There are a number of fundamental misconceptions about rainforest types and rainforest 
successions that are propagated in these source documents which lead to the completely 
erroneous conclusion in the EAR (page 29) that “Its (PRL) rehabilitation programme does 
not intend to progress to primary or secondary rainforest”.  This is incorrect.  The proponent 
clearly states in the EIS that the target vegetation types for its rehabilitation program range 
from semi-deciduous vine forests to deciduous vine thickets depending on the context of the 
specific rehabilitation site (EIS Table 10-12).  Semi-deciduous vine forests are a type of 
rainforest that occur naturally on the Island, (as illustrated  in EIS Figure 5-30, 5-47, Table 5-
13, Appendix F Figure 4), where they provide important habitat for native species including 
most of the eight endangered and vulnerable species recommended for future EPBC listing 
by Holmes and Holmes (EIS Table 5-15). 

Similar misconceptions and errors of fact about rainforest ecology and regeneration occur 
elsewhere in the source documents, with examples including: 

• EAR page 27 “The regeneration of primary and secondary forest takes decades to 
establish from seed in situ and requires constant crab activity.  It also requires deep 
soils,….”.   

There seems to be a misunderstanding of the difference between primary and secondary 
rainforests. Secondary rainforests are the regenerating forests that occur in areas where 
primary rainforest has been cleared.  Also, crab activity is probably detrimental to seedling 
establishment in early stages of secondary forests because of high levels of seedling 
mortality associated with crab herbivory.  Deep soils also are not necessary for rainforest 
regeneration: they are only essential for the regeneration of one of the Island’s rainforest 
types, the complex mesophyll vine forests (EIS Figure 5-30, Table 5-13). 
 

There are misunderstandings and misinterpretations about what is actually proposed in the 
rehabilitation strategy.  The most striking is that “Vegetation rehabilitation will occur 
progressively on only 5% of the lease” (EAR page 28).  This is incorrect.  The proponent 
proposes that all areas in each lease will be rehabilitated, the 5% figure refers specifically to 
areas where the very limited soil resource will be concentrated to produce resource-rich 
“green spots” (EIS Chapter 10 pages 55-62). 

There is an underlying presumption in the EAR that deep soil is essential for any form of 
effective rainforest rehabilitation on the Island.  This is certainly the case where the 
rehabilitation target is complex mesophyll vine forest which is naturally characteristic of the 
deep soils on the Island.  However, it is not the case for other vegetation types on the Island.  
The emphasis in the source documents on use of a deep soil resource for rehabilitation is 
presumably based on rehabilitation plans developed by the University of Queensland (2006) 
for the Christmas Island Rainforest Rehabilitation Program (CIRRP) run by Parks Australia. 



 

Page 12 of 20 

However, the most recent report from University of Queensland (July 2008) on that program 
(now renamed CIMFR -- Christmas Island Minesite to Forest Rehabilitation program) 
highlights the realities that: 

• there is insufficient soil resource (“the soil deficit”) for the CIMFR program to meet 
its objectives and conservation goals,  and 

• the target end-points and soil use strategy for the program need to be revised to 
target an evergreen forest type” loosely analogous to the shallow-soiled terrace 
communities that exist on the Island today” (page 14). 

These latter recommendations are not new; they are very similar to ones made by the CSIRO 
on CIRRP in 1996 (Hopkins et al. 1996). 

Finally, the EAR (page 28) points out that historic attempts to rehabilitate pinnacle fields on 
the Island have been largely unsuccessful due to weed invasion, lack of timely fertiliser 
application and failure to progressively introduce native species other than Macaranga 
tanarius.  This is certainly true, but the EAR fails to indicate that all these factors have 
already been recognised in the EIS (for example Figure 5-32) and that these historical lessons 
underpin the guiding principles of the proponent’s rehabilitation strategy (EIS Chapter 10 
pages 57 and 58, guiding principles 5, 6 ,7, 8 and 9). 

 

3.3 PAST EXTINCTIONS 

In section 5.2 which deals with on Impacts on Fauna, the EAR makes the statement “two 
species of mammal, both rodents, have become extinct since Christmas Island was settled in 
the 1890s.”  

This placement of the statement erroneously implies that the extinctions are somehow 
relevant to the proposal. These species, (Maclear’s Rat Rattus macleari and Bulldog Rat Rattus 
nativitatus), have not been captured since 1908. There is no evidence that past mining 
operations on Christmas Island have caused species extinctions.  

4. IMPACTS ON LISTED THREATENED FAUNA 

Abbott’s Booby (Papasula abbotti) 

The EAR suggests that the proposal would result in destruction of Booby nesting/breeding 
habitat.  

Nearly the entire Booby breeding habitat is within the National Park (DEH 2004), and 
therefore the National Recovery Plan discounts loss of habitat as a threat.  This was 
confirmed by modelling in the EIS. No nests were recorded on any currently-proposed lease 
and MCI70/09 was removed from the proposal because of the presence of Booby nests. 
Leases MCI70/11, MCI70/12, MCI70/13, MCI70/15 and MCI70/16 are unlikely to ever 
support Booby nesting because of wind exposure and/or a lack of suitable emergent trees. 
Nesting sites occur near proposed lease MLA 70/14 and are protected by a 300 metre buffer, 
(buffer was discussed with Parks Australia staff and experts and was confirmed as 
sufficient). 

 

Christmas Frigatebird (Fregata andrewsii) 

The EAR states that “loss of habitat is a major threat to the CI Frigatebird.”  

No frigatebird nesting sites were found on any of the leases, and the majority of nest sites 
are located in the National Park. Although the National Recovery Plan lists habitat loss as a 
threat, it does not describe it as “major”, and is discussing past loss and fragmentation of 
habitat caused by clearance for the settlement (not mining). It also lists several other threats.  
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The EAR states that “increased wind turbulence around nesting sites is a cause for 
concern…and clearance of vegetation within 300 metres of sites is undesirable” and notes 
that some leases are less than 300 metres from nesting sites. 

Nests are found close to current mining fields, industrial and residential areas, and this 
indicates that the species is not significantly impacted by these activities. There is no 
evidence that wind turbulence has an adverse impact on Christmas Island Frigatebird 
breeding success.  Nesting sites at the golf course and cemetery are, in fact, exposed to the 
wind. The EIS says that “an impact from the proposed activities on the Christmas Island 
Frigatebird is unlikely.” 

Christmas Island Goshawk (Accipiter fasciatus natalis) 

The EAR says that “the proposal is likely to further impact on the species through the 
clearance of MCI70/8, MCI70/10, MCI70/11, MCI70/12, MCI70/13, MCI70/14, and 
MCI70/16.” 

The Goshawk is widespread and does not have specialised hunting or nesting requirements. 
Also, Goshawks have been detected hunting over revegetating areas (including fern fields) 
by Corbett et al. (2004) and Smith (2009, Appendix 2C). Goshawk nesting trees will be 
identified prior to clearing and the trees and a 20 metre buffer will be left intact until after 
the young have fledged, so therefore no Goshawks will be killed. The EIS says that “the 
potential impacts on the population dynamics of this species will not be significant.” 

Christmas Island Hawk-Owl (Ninox natalis) 

The EAR states that “protection of forests outside of the National Park is required in order to 
guarantee the recovery of the species”. The EAR says that the Hawk-Owl was recorded on 
or near six of the proposed leases and clearing of the leases could lead to the loss of up to 10 
territories.  

Hawk-Owls are widespread and occur in all primary, marginal and secondary regrowth 
rainforests (Hill, 2004, PANCI unpublished data). At most, only 5% of the closed forest on 
the Island will be cleared as a result of the proposal. The EIS estimated that a maximum of 
16 out of a total of 457-667 territories would be lost, and that this represents less than 4%. 
Hawk-Owl nesting trees will be identified prior to clearing and the trees and a 20 metre 
buffer will be left intact until after the young have fledged, so therefore no Hawk-Owls will 
be killed. The EIS says that “it is unlikely that there will be significant impacts in the island 
population of this species.”  

 

Island Thrush (Turdus poliocephalus erythropleurus) 

The EAR states that “the area of occupancy has been reduced to one third from previous 
clearing for phosphate mining. The proposal is likely to further impact on the species 
through the clearance of MCI70/8, MCI70/10, MCI70/11, MCI70/12, MCI70/13, MCI70/14, 
MCI70/15 and MCI70/16”, however the Island Thrush is now considered secure and 
present right across Christmas Island (Director of National Parks 2008). 

The thrush lives in most habitats on Christmas Island including forests and settlements, and 
has no special nesting requirements. The EIS says that “it is unlikely that the population 
dynamics would be significantly adversely impacted by mining any or all of the proposed 
leases.” 

 

Emerald Dove (Chalcophaps indica natalis) 

The EAR states that “Forest clearance on Christmas Island has reduced the area of habitat 
suitable for nesting by one third. The proposal is likely to further impact on the species 
through the clearance of MCI70/8, MCI70/10, MCI70/11, MCI70/12, MCI70/13, MCI70/14, 
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MCI70/15 and MCI70/16”, however the Emerald Dove is now considered secure and 
present right across Christmas Island (Director of National Parks 2008). 

The dove is widespread across the island and has no special nesting requirements. It is also a 
species of forest edges and regrowth (Corbett et al. 2004, Appendix 2C). The EIS says that “it 
is unlikely that the Emerald Dove’s population dynamics would be significantly adversely 
impacted by mining any or all of the proposed leases.”  

 

Christmas Island Pipistrelle (Pipistrellus murrayi) 

The EAR says “the proposal will impact on a range of fauna on the Island, including one 
critically endangered mammal (the Christmas Island Pipistrelle…” and “the Pipistrelle 
Recovery Plan (PRP) identifies any proposed mining leases containing primary rainforest as 
being habitat critical to the survival of the Christmas Island Pipistrelle. Loss of habitat will 
result in additional pressure on the remaining Christmas Island Pipistrelle population 
and/or reduce habitat available for long-term recovery of the species.” 

 

The Pipistrelle has not been recorded on any of the proposed mining leases, including 
during recent monitoring carried out in January 2009 (Richards, 2009a). The PRP does 
specifically mention the proposed mining leases as being critical habitat though it does say 
“all areas of primary rainforest” and “all areas of secondary rainforest regrowth” are critical 
habitat. However, the Christmas Island Biodiversity Monitoring Program (CIBMP) has 
found that they now prefer to forage in secondary growth rather than primary forest 
(Director of National Parks 2008). The Pipistrelle population has declined markedly since the 
time of the EIS and it is no longer found in the eastern part of the Island (Richards, 2009b). It 
is likely to be extinct or extinct in the wild before the end of the year. At most, only 5% of the 
closed forest on the island will be cleared as a result of the proposal. As the Pipistrelle is a 
forest edge specialist the cleared areas and regrowth forest in rehabilitated mine areas are 
likely to provide suitable foraging habitats for the species, should the populations 
eventually recover.   

 

Christmas Island Flying Fox (Pteropus melanotus natalis) 

The EAR says “The Christmas Island Flying Fox…is known to forage in primary rainforest 
within the proposed mining leases. Loss of habitat will result in additional pressure on the 
remaining Christmas Island Flying Fox population and/or reduce habitat available for long-
term recovery of the species.” 

The causes of the Flying Fox population decline are unlikely to be related to mining and 
associated land clearing (Director of National Parks 2008). The proposed lease which had the 
greatest observed Flying Box activity (six individual bats) was MCI70/9 which is no longer 
proposed to be mined. Also, the Flying Fox is highly mobile and is known to forage in 
vegetation types other than primary rainforest including on introduced flora. At most, only 
5% of the closed forest on the Island will be cleared as a result of the proposal. The EIS says 
that it is “unlikely that the population dynamics of the Christmas Island Flying Fox would 
be significantly adversely impacted by mining on any or all of the proposed leases.” 

 

Christmas Island Shrew (Crocidura attenuata trichura) 

The EAR says “records of the Shrew from plateau and terrace rainforest areas suggest that 
any development proposals, or other threatening processes affecting those habitats, may put 
pressure on any remaining Shrew populations, and may impact on recovery if it still 
occurs.” 
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The Shrew has not been recorded on any of the proposed mining leases, despite extensive 
surveys (Corbett et al. 2003, Corbett 2007, Appendix 2C). The shrew was last captured in 
1985 and may be extinct. The two locations of these captures are protected within the 
National Park and are located in the western half of the island (Schulz, 2004).  

 

4.1 TERRESTRIAL REPTILES 

The EAR says that “primary rainforest on the plateau” should be regarded as habitat critical 
to survival of the species for Lister’s Gecko (Lepidodactylus listeri) and that “forested parts of 
the Island” should be regarded as habitat critical to survival of the species for the Christmas 
Island Blind Snake (Ramphotyphlops exocoetii), and states that the proposal “will impact” on 
these species. The table on page 32 of the EAR lists these species as being “likely” on all of 
the proposed leases.  

There is no evidence for the presence of either species on any of the proposed leases. Neither 
of these species was found on any of the proposed leases during the EIS fauna surveys, nor 
subsequent ones in February 2009. The Gecko has not been sighted since 1987 and the Blind 
Snake has not been sighted since 1986. Neither extensive surveys in 2004 in the apparent 
(from historical records) microhabitat of R. exocoetii (over 262 hours of searching; Director of 
National Parks) nor surveys by Schulz and Barker (2008) detected either species. 

 

4.2 MARINE FAUNA  

The EAR says “the proposal will impact on a range of fauna on the Island, including…four 
vulnerable reptiles and one vulnerable shark listed under the EPBC Act 1999.” Two of the 
reptiles here referred to are the Green Turtle (Chelonia myda) and the Hawksbill Turtle 
(Eretmochelys imbricate) and the shark is the Whale Shark (Rhincodon typus). The EAR says “it 
is unknown to what extent the change in nutrient levels from phosphate in stormwater run-
off will impact” these species, but that “the issues can probably be managed through 
appropriate mitigation measures.” 

Initial investigations indicate that present levels of phosphate present in the marine 
environment at Flying Fish Cove do not represent a significant impact on the marine 
environment. The proposed operations will be conducted at the same volumes and with the 
same frequency of product transfer and ship-loading at Flying Fish Cove, so no additional 
impacts on the marine environment are therefore anticipated.  The Green Turtle and the 
Hawksbill Turtle breed on beaches distant from current and proposed mining operations. 
The EIS sets out clear procedures for ensuring that there is no off-site transport of sediment. 
Overall the erosion risk was assessed as very low. There is no evidence that the proposal 
would impact upon the Green Turtle, Hawksbill Turtle and Whale Shark. 

Impacts on Terrestrial Crabs 

The EAR says that the proposal will impact on crabs: 

• By killing them directly during land clearing 

• By increased traffic related crab deaths (especially during migration) 

• By crabs dying from moisture loss in cleared areas as they migrate 

Only two of the proposed mining leases (MCI70/14 and MCI70/12) are located along major 
Red Crab migration routes. There will be installation of crab crossings and redirection of 
crabs into culverts on those leases. No new haulage roads will be created and there will be 
no increase in mine traffic, and so there will be no increase in traffic-related crab fatalities. 
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Also, the proponent currently ceases operations during periods of peak migration and de-
routes mine traffic to avoid Red Crabs.  

There is no evidence that Red Crabs can desiccate and die when migrating out of forest 
areas.  Many Red Crabs currently forage and migrate in de-forested areas and survive by 
operating in cooler or crepuscular and nocturnal periods.  

The EAR provides no reference for the estimation of 1.4 million crab deaths a year and does 
not take into account that land clearance will be iterative and that the cleared areas will be 
successively rehabilitated. Red Crabs have been recorded in previously rehabilitated areas 
that are eight years old (Appendix 2C), however they may have recolonised sooner. 

Even if the estimates provided in the EAR for crab mortalities - 1.4 million (out of 50 million; 
Anonymous 2007) - are derived from survey data, they seem to be based on worst-case 
scenarios, not taking the above mitigation measures into account.  

Social and Economic Impacts 

The EAR suggests that the proponent has represented a risk to the health of the community 
due to air emissions (particulates/dust) from its operations. 

Rigorous monitoring of employees has shown that employees have not been exposed to 
unacceptable levels of dust and that no adverse health effects have been detected. As 
employees would have greater exposure than the general community, the health risk to the 
general population is low. The proposed actions will not increase the levels of dust 
generated by current operations. The safeguards and mitigation measures for dust are 
outlined in section 10.2.14 of the EIS.  

5. ECOLOGICALLY SUSTAINABLE DEVELOPMENT  

The EAR states that “on the information provided to date it is not possible to determine 
whether the proposal is economically sustainable...although it would have short-term 
economic and social benefits for existing workers.  

A full Economic Impact Assessment was carried out and included as an appendix to the EIS. 
As phosphate is primarily used to manufacture fertiliser, the demand for phosphate is 
linked to agricultural needs and that this is increasing due to increased population demands. 
The proposal would not only benefit workers but would also contribute to the Christmas 
Island economy and wider Australian economy and provide social benefits to the Christmas 
Island community. These benefits were detailed in section 9 of the EIS and updated current 
economic data are set out in Appendix 10.  

The EAR states that “the proposal to continue short-term mining on Christmas Island at the 
cost of the high likelihood of further loss of rainforest habitat and the consequent facilitation 
of the extinction of species is inconsistent with the principles of ecologically sustainable 
development.” 

There is no evidence that the proposal will facilitate the extinction of any species. The 
proponent will undertake environmental research and management activities as laid out in 
Appendix 7 of this document, which will aid in the long-term conservation of the Christmas 
Island environment.  

6. DEH S RECOMMENDATIONS 

The EAR states… 

“The proposed phosphate mining on the proposed leases will impact upon various matters 
protected under the EPBC Act. The key issues include: 

• Loss of primary forest and regrowth vegetation 
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• Impacts on native vegetation and listed flora through edge effects 

• Inability to rehabilitate the majority of mine sites to original primary rainforest 

• Loss of habitat for native, endemic and listed mammals, birds and crabs 

• The role of clearing rainforest as a contributing factor in the long-term decline and 
extinction of species, and 

• Spread of introduced flora and fauna that may prey upon, compete with or displace 
native species.” 

With respect to these recommendations 

• The impacts from the loss of primary forest and regrowth vegetation, edge effects 
and loss of habitat for fauna have been discussed previously within this document 
and are found to not be significant.  

• It will not be possible to rehabilitate the sites to the original primary rainforest: it will 
be possible to rehabilitate them to native vegetation which is similar in structure to 
vegetation types that occur naturally on the Island (semi-deciduous mesophyll vine 
forest and deciduous vine thickets) and which provide potential habitat to many 
species of native fauna.  

• It has not been demonstrated that the clearing for the proposal itself would 
contribute to the decline or extinction of any species.  

• Proposed safeguards and mitigation measures for introduced species (flora and 
fauna) are detailed in sections 10.2.9 and 10.2.10 of the EIS.  

 

The EAR states that “the draft EIS has not made a case, however, as to why the proposal will 
have a lesser impact upon primary rainforests and listed threatened species than previous 
mining.”  

It is unreasonable to compare the proposal to previous mining practices, which took place 
from the 1890s to the 1980s when attitudes towards the environment were different.    

The previous clearing for mining was undertaken by Australian government-controlled 
entities, not by the proponent. It resulted in approximately 3,200 hectares of clearing 
(representing around 24% of the Island) whereas the proposal will only clear a maximum of 
256 hectares (less than 2% of the Island).  

Also, clearing for previous mining took no account of the presence of threatened species, 
whereas the proponent will provide sufficient buffers to protect the Christmas Island 
Spleenwort Asplenium listeri (one individual plant) and nesting sites of the Abbott’s Booby. 

Furthermore, the areas cleared for previous mining were not rehabilitated whereas the 
proponent will rehabilitate the leases to native vegetation and implement numerous 
safeguards and mitigation measures as laid out in section 10.4 of the EIS. 

The EAR concludes “given the isolated and unique nature of the Christmas Island 
environment, the restricted range of many of the species and ecosystems, the extent of 
impacts on biodiversity though previous mining, and the evidence that various important 
species and ecosystems are already under significant stress from a variety of threatening 
processes, it would be in the interests of the long-term protection of the Island’s biological 
diversity and ecological integrity that the proposal does not proceed.” 

The proponent acknowledges that Christmas Island is unique and its ecosystem currently is 
under significant stress. The proponent contends that there is no evidence that previous or 
current mining operations are responsible for what appears to be a significant acceleration in 
the decline of the general Island ecosystem which commenced in the mid-1990s. There is no 
evidence that the proposal will significantly contribute to current processes which are 
affecting the Island’s ecosystem or have a significant impact on any species or any ecosystem 
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process. To the contrary, the proponent maintains that the commitments outlined below (see 
Appendix 7) will make a major contribution to ameliorating, if not stabilizing, the current 
decline of the Island’s ecosystems. The reasons given here for the recommendation are not 
based on the proposal having a significant impact but on general conditions and values of 
the Island. The impacts from previous mining cannot be considered as being indicative of 
the impacts of the proposal because the proponent was not responsible for the vast majority 
of these impacts. The proposal has not been shown to threaten the biological diversity and 
ecological integrity of the Island.  

7. CONCLUSION 

The proposal was assessed under the following controlling provisions of the EPBC Act 1999: 

• Sections 16 and 17B (Wetlands of international importance) 

• Sections 18 and 18A (Listed threatened species and communities) 

• Sections 20 and 20A (Listed migratory species) 

• Sections 23 and 24A (Marine environment) 

• Section 26 and 27A (Actions involving Commonwealth land) 

 

The EAR states that “the draft EIS has not demonstrated the impacts of the proposal on all 
matters protected under the EPBC Act in relation to the proposal will be acceptable.” 

The EAR does not discuss any impacts to wetlands of international importance. The 
proposal is unlikely to cause downstream impacts on the aquatic ecosystems of Christmas 
Island and on the particular values of the Hosnie’s Spring RAMSAR site, as MCI70/9 is no 
longer proposed to be mined.  

 

It is noted in the EAR and acknowledged in the EIS that the proposal will have an impact on 
some listed species. However, there is no evidence that there will be a significant impact on 
any listed species. According to section 139 (2) of the EPBC Act:  

 

“If: (a) the Minister is considering whether to approve, for the purposes of a subsection of section 18 
or section 18A, the taking of an action; and (b) the action has or will have, or is likely to have, a 
significant impact on a particular listed threatened species or a particular listed threatened 
ecological community; the Minister must, in deciding whether to approve the taking of the action, 
have regard to any approved conservation advice for the species or community”. 

 

The EAR gives little consideration to the proposed mitigation measures in its impact 
assessment, such as buffer zones, erosion and sediment control measures, environmental 
assessment procedures and environmental management plans. 

The only listed migratory species recorded on the MCIs are the Abbott’s Booby (MCI 70/9 - 
removed from the application for this reason), Great Frigatebird, Common Noddy and Red-
footed Booby. While other listed migratory species occur on the Island, they do not occur 
within the proposed leases and there will not be any negative impacts on these birds 
through habitat loss or disruption of migration routes. In addition, the proposal includes 
buffers to protect Abbott’s Booby outside the MCIs and thus there will be no impact on this 
species. It is considered that potential impacts on the Red-Footed Booby, Great Frigatebird 
and Common Noddy will be insignificant.  

The EAR states that “sediment eroded from mine areas has the potential to impact on the 
marine environment” and that “phosphate from stormwater can alter nutrient levels in the 
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sea water which can impact on the algae and coral population.” Water quality investigations 
and monitoring data indicate that the present levels of phosphate entering the marine 
environment from current operations do not represent a significant impact on the marine 
environment. The proposed operations will be conducted at the same production level as at 
present so that there will be no additional impact.  

The proposal will occur on Commonwealth land and will have an environmental impact, 
primarily arising from clearing of approximately 256 hectares of vegetation and the removal 
of phosphate ore. The EAR describes this as “certain and significant irreversible 
environmental damage”. However, the EAR does not take into account: 

• the small scale of the proposal relative to the whole Christmas Island environment 

• that the proponent has made detailed commitments to implement environmental 
protection and impact mitigation measures, including rehabilitation to functional 
ecosystems 

• that there is no evidence that the proposal will have a significant impact on 
ecosystem processes or any plant or animal species 

• the offset proposals in the EIS which, together with the additional proposals outlined 
in this document, will result in a significantly better net environmental outcome if 
the proposal is approved. 
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EXECUTIVE SUMMARY 

 

Terrestrial vertebrate fauna surveys of eight Mine Lease Areas (MCI’s) and five revegetating 
(post mining) areas on Christmas Island were conducted for Christmas Island Phosphates 
between 17– 28th February 2009.  

The objectives of these surveys were: 

• to examine any possible changes in species composition between the present and 
those conducted by Corbett et al. in 2003, and 

• to examine the utilisation of revegetation areas by endemic and introduced fauna. 

This document also covers the discovery of the EPBC Act 2001 listed fern Asplenium listeri in 
rehabilitating forest. 

Broadly, the faunal species assemblages found in 2002 closely resemble those found in 2009, 
with the exception of the Giant Gecko Cyrtodactylus sadleiri which appears to have declined, 
corresponding with a noticeable increase in what appears to be the introduced giant 
centipede Scolopendra morsitans. Possible reasons for this apparent decline are discussed. 

The four endemic bird species Christmas Island White-eye, Christmas Island Imperial 
Pigeon, Island Thrush and Emerald Dove still appear to be common and widespread 
throughout the Island, with all species utilising regrowth areas to a greater or lesser extent 
throughout different times of the year.  

Christmas Island faces major issues with the proliferation of the Yellow Crazy Ant which 
threatens much of the fauna on the Island, exotic predators and competitors and weed 
invasions. 
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1. FAUNA SURVEY OF EIGHT POTENTIAL MINING LEASES 

Phosphate Resources Ltd (PRL) commissioned EWL Sciences Pty Ltd (EWLS) to survey its 
eight MCIs on Christmas Island that were initially surveyed in 2002 (Corbett et al. 2003). This 
document draws heavily on the baseline information provided by Corbett et al.’s report and, 
where possible, the same or similar methods were employed. For a synopsis of the 
background information and detailed species summaries, refer to that document.  Brief 
methodological descriptions are however, provided for reference. The proposed action for 
the eight leases is to undertake surface mining, transport and off-site processing of 
phosphate, construction and infrastructure works, operational activities and associated 
rehabilitation activities. The eight sites are hereafter referred to in this report as MCIs. 
Distribution and status of the Christmas Island Pipistrelle Pipistrellus murrayi is covered in   
Appendix 3. 

 

2. METHODS 

The survey was conducted between 17–28 February 2009. Birds were sampled along 
transects in all eight MCIs (Figure 1). Due to time restraints, no trapping for reptiles or 
mammals was conducted during this survey; however, spotlighting and active search 
methods were employed and followed those used by Corbett et al. (2003). 

 

2.1 DIURNAL BIRDS  

Birds were surveyed along transects, whereby the observer walked slowly, in straight lines 
on compass bearings recording all birds located along the transects.  Where reception was 
adequate through the thick forest canopy a GPS was used to periodically record the 
observer’s position. Whenever the observer heard or saw a bird the species was recorded.  
Seabird nests and roosting flying foxes were also searched for. The presence of coralline 
limestone was the most significant factor influencing the amount of time it took to walk a 
transect section. Where the limestone was too rugged, too steep or too unsafe, the transect 
was terminated because the observer could not adequately survey for birds. Due to the 
shorter duration of the survey and hence lower sampling effort than Corbett et al. (2003), 
density estimates could not be calculated for any species, however the transects allowed for 
recording bird presence within each of the MCIs, searching for seabird nests, forest skinks 
and fruit bats and any other species.  

2.2 CHRISTMAS ISLAND HAWK-OWL 

The Hawk-Owl was sampled by playing a tape-recording of the species call at sample points 
along the roads surrounding each MCI.  Calls were provided by David Stewart 
(www.naturesounds.com.au). At each sample site the recording was intermittently played 
for 10 minutes.  Responses to the call were noted and the vegetation periodically scanned 
with a spotlight for any owls that may have moved in silently on the wing to the site.  Owls 
were also recorded whenever they were encountered on the diurnal and nocturnal mammal 
and reptile surveys (see below) and during the regular commuting between sites and 
around the island. The owl records most likely represent the minimum number of birds at 
the sites because some owls may not respond to calls, or were not heard or seen as they flew 
in silently to investigate.  
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2.3 SEABIRD NESTS 

The nests of Abbott’s Booby and all other seabirds were searched for along the survey 
transects. Nest sites can be located by sight or smell and by the droppings that bespatter the 
forest floor beneath a nest or by hearing a chick, adult or juvenile calling (Corbett et al. 2003).   

2.4 NANKEEN KESTREL 

The number of kestrels and the habitat in which they were detected was also recorded 
throughout the duration of surveys.  

2.5 CHRISTMAS ISLAND FLYING FOX 

Prior surveys of the Christmas Island Flying Fox (Tidemann 1985 & 1987; Corbett et al. 2003) 
provided vital background information regarding methods and sampling sites. This survey 
focused on assessing the number of flying foxes specifically in relation to the MCI’s and 
generally on an island-wide basis, using some or all of the following methods: 

Line transects 

The line transects were the same as those used for bird surveys. Most transects were located 
in plateau rainforest, but some were in plateau re-growth areas and terrace forest.  A total of 
5.5 kilometres was traversed.  

Drive transects  

Round trips of about 50 km from the Settlement to the western end of the Island were 
conducted on four afternoons. Trips and sampling commenced after 1500 h, corresponding 
to the time flying foxes start commuting and foraging (Tidemann 1987; Churchill 1998). The 
total distance traversed was about 200 km and assuming that flying foxes would be 
observed up to 25 metres either side of the road, the total search area, island wide, using this 
method was about 500 hectares. Other species of interest such as feral cats and Nankeen 
kestrels were also noted. 

 Searching for camps 

The area around Hosnie’s Spring and another locality recently occupied by flying foxes 
(Greta Beach boardwalk; Jude De Cruz personal communication) were walked on foot to 
count the number of individuals present. 

Night surveys 

Flying foxes were recorded concurrently during dusk/night surveys for owls (about 4 h) 
and during spotlight surveys for reptiles and other fauna (6.5 h) on the eight MCIs.  When 
individuals were not seen but heard, counts of flying foxes were based on the estimated 
number of squabbling animals.  
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Vantage points 

From a vantage point (Margaret Knoll) overlooking two previously-known camps 
(Tidemann 1985 & 1987), flying foxes were counted with binoculars as they emerged during 
the afternoon, on the 18th, 20th and 24th of February.  

2.6 NOCTURNAL (WHITE SPOTLIGHT) SURVEYS 

For mammals and reptiles, one observer (three observers for MCIs 70/11, 70/12 & 70/13) 
commenced surveying about 0.5h after dark, for 30 minutes per site moving in a random 
manner. A total of about 6.5 person-hours of spotlighting was achieved. 

2.7 ACTIVE SEARCHES 

Three observers systematically searched each MCI for 30 minutes per site, commencing mid-
morning to early afternoon. Observers turned litter, logs, rocks, and prised bark from trees 
and recorded all vertebrate species present. The introduced centipede Scolopendra morsitans 
has been implicated in the decline of a number of species; therefore, numbers of this species 
were also noted. 

3. RESULTS 

3.1 TRANSECT SURVEYS 

A total of 5,528 metres was traversed during the transect surveys. The locations of the 
transects in each MCI are shown in Figure 1 and the lengths of transects in each site are in 
Table 1.  Table 2 shows all recorded species within each MCI and all species recorded as 
incidental (not in any MCI but recorded on Christmas Island during the survey). 

 

Table 1. Total distance walked for bird and reptile transects within each MCI. 
 

MCI 

 70/8 70/10 70/11 70/12 70/13 70/14 70/15 70/16 Total 

          

Distance (m) 1109 1200 284 543 456 1189 538 209 5528 
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 Table 2.  Fauna recorded on transects and seen incidentally during the survey.  
 

Common name Species name     MCI     

  70/8 70/10 70/11 70/12 70/13 70/14 70/15 70/16 Incidental 

Mammals                     

Christmas Island Flying Fox Pteropus melanotus natalis       x  x 

*Feral Cat Felis cattus      x   x 

Birds           

Island Thrush Turdus poliocephalus erythropleurus  x x  x x x  x 

Christmas Island White-eye Zosterops natalis x x x x x x x x x 

Christmas Island Imperial Pigeon Ducula whartoni x x   x x x  x 

Glossy Swiftlet Collocalia esculenta natalis x x x x x x x  x 

Emerald Dove Chalcophaps indica natalis x   x x x x x x 

Abbots Booby Papasula abbotti         x 

Red-footed Booby Sula sula     x    x 

Great Frigatebird Fregeta minor     x     

Christmas Island Goshawk Accipiter fasciatus natalis       x  x 

Christmas Island Hawk-Owl Ninox natalis x x  x x x x x x 

*White-faced Heron Egretta novaehollandiae         x 

*Eurasian Tree Sparrow Passer montanus         x 

*Unkown Bittern          x 

*Australian Kestrel Falco cenchroides         x 

*White Breasted Waterhen Amaurornis phoenicurus         x 

Reptiles           

Giant Gecko Cyrtodactylus sadlieri   x      x 

*Asian House Gecko *Hemidactylus frenatus x x x x x x x x x 

*Four-clawed Gecko *Gehyra mutilata      x   x 

*Grass Skink Lygosoma bowringii         x 

*Wolf Snake Lycodon aulicus capucinus  x x      x 

Invertebrates           

Red Crab Geocacoidea natalis  x  x x x x  x 

Robber Crab Birgus latro  x   x  x  x 
*Yellow Crazy Ant Anoplolepis gracilipes    x      

             * introduced or self 
established                    
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Figure 1. Locations of all MCIs and transects for terrestrial vertebrate fauna within them. 

 

3.2 RESIDENT SPECIES 

Christmas Island  Flying Foxes were recorded at only six sites during the  Island-wide 
survey (Figure 2), with most of the records representing single individuals opportunistically 
observed. The two (estimated from squabbling calls) individuals detected in MCI 70/15 
(Table 2) may have been a temporary roost because flying foxes were not recorded at that 
site prior to recording or subsequently. 
  
The Christmas Island Imperial pigeon is common on the island and was recorded in five of 
the eight MCI’s (Table 2).  
  
The Christmas Island Hawk-Owl was detected seven times across the island, with 4 records 
of pairs calling or sitting together (Figure 2).  Owls were recorded at all MCI’s except MCI 
70/11.  Other owls were heard to the north of MCI 70/12.  
 
 

Kilometres 
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Figure 2. Locations of all Christmas Island Hawk-Owls, Christmas Island Flying Foxes and 

Christmas Island Goshawks recorded during the survey. 
 
The Christmas Island Goshawk was seen at only three sites, once on a fallen branch 
(evidently following the observer) in MCI 70/15, two individuals were seen in a tree 
adjacent to a fern field and once “hawking” over vegetation next to a road.   
 
The Emerald Dove was recorded in every MCI except MCIs 70/10 and 70/11 and is 
widespread throughout the Island. It was also seen commonly along road edges.  
 
The Glossy Swiftlet is common and widespread and was seen at every MCI and on almost 
every track throughout the Island.  
 
The Christmas Island White-eye is perhaps the commonest bird on the Island and was 
recorded on all bird surveys at all MCIs. Flocks of this species were even recorded in small, 
isolated remnants of vegetation (< 0.5 hectare).  
 
The Island Thrush was recorded in five of the eight MCIs (Table 2). Island Thrushes actively 
avoid dense Pandanus (Director of Parks 2008) which could explain why they were not 
detected in MCI 70/8, as this is a large block with the ground storey heavily covered in this 
species.  
 
The Red-footed Booby was recorded only on MCI 70/13. No active nests were detected, as 
the survey was conducted in the non breeding season (Woeheler 1984). 
 
 

Kilometres 
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3.3 NOCTURNAL SPOTLIGHT SURVEYS AND ACTIVE SEARCHES 

One Christmas Island Giant Gecko Cyrtodactylus sadlieri was detected during active 
searching of the MCIs (Table 3). No other endemic reptiles were recorded. Many centipedes 
(during active searching and spotlighting) and three Four-clawed Geckos Gehyra mutilata 
(via active searching) were also detected. 

 

Table 3. Number of centipedes (Scolopendra morsitans), Cyrtodactylus sadlieri and Gehyra 
mutilata detected during spotlight surveys and active searching. 

  Centipedes G. mutilata C. sadleiri  

MCI Spot Active Total   Notes 

70/8 1 0 1 - -   

70/10 - 5 5 - - 
Two gecko eggs found under bark 
of S. nervosum 

70/11 5 1 6 - 1  

70/12 5 1 6 - 
- 

Flying foxes heard to the west, 
hawk-owls heard to the north 

70/13 - 3 3 - -  

70/14 - 4 4 2 -  

70/15 0 0 0 - -  

70/16 3 16 19 - -  

              

 

3.4 INTRODUCED SPECIES 

The introduced Four-clawed Gecko Gehyra mutilata, Wolf Snake Lycodon capucinus, and 
Asian House Gecko Hemidactylus frenatus were recorded more often than any of the resident 

or endemic reptiles (Figure 3, table x). 

Sixteen records of the Australian Kestrel were made (Figure 3). The results of this survey 
concur with Corbett et al. (2003) who found more birds per kilometer in the settlement and 
cleared areas than in forest habitats, although it was also detected once (this survey) over 
large forested areas (Margaret Knoll). Undoubtedly some of the records presented in Table 2 
and Figure 2 are from the same individuals, particularly those around Phosphate Hill, 
however every effort was made to not record the same individuals.  
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Figure 3. Locations of the proposed MCIs and all introduced species (including the self-

introduced Nankeen Kestrel) recorded during the survey. 

4. DISCUSSION 

Outlined below are the differences (some quantitative, some qualitative) between the 
present survey and that of Corbett et al. (2003) and the possible repercussions for endemic 
species are discussed. Descriptions of each species’ biology and discussions pertaining to the 
potential effects on all species by clearance of the MCIs is covered in Corbett et al. (2003), and 
will not be reiterated herein. Only notable new findings or changes that affect the 
conclusions from the initial 2002 survey are mentioned. 

 

4.1 CHRISTMAS ISLAND HAWK-OWL 

This is an endemic species (Norman et al. 1998) that is classified as vulnerable under the 
EPBC Act.  The ecology of this species has been studied intensively (Hill 1997 & 1998a, 2002; 
Hill and Lill 1998a and b; Hill and Young 1995).  It is an insectivore that nests in the hollows 
of the larger rainforest trees.  However, the lack of such trees in re-growth areas is perhaps 
the reason territories in this vegetation are so rare (Hill and Lill 1998a).  The owl would be 
impacted to some extent if all the MCIs were cleared and this would not be compensated for 
by regeneration particularly in the short to medium term because of the need for nesting 
hollows.  However, trial nesting boxes in adjacent areas that are not to be cleared could be 
established. This technique has been used with varying success on other species of 
Australian and overseas (Marti 1997; Sproat 1997) forest owls. 
 

4.2 CHRISTMAS ISLAND IMPERIAL PIGEON 

This species is a frugivore that occupies all habitats on the island and thrives in the areas of 
regeneration where the introduced Muntingia calabura provides heavy crops of fruit (Corbett 
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et al. 2003), however during this survey it was detected primarily in evergreen forest of the 
plateau.  During the wet season this species remains high in the canopy of tall trees and 
during the dry season it spreads out and can be seen in many other habitat types across the 
island (Jude De Cruz, personal communication). The findings of this study, although 
different from those of Corbett et al. (2003) still agree that; “Considering the relatively large 
population across the island, the broad habitat preferences of this species, the fact that it can 
feed on exotic vegetation with fleshy fruit, can forage easily in re-growth areas, and that it 
has no specialised nesting requirements, it is highly unlikely to be impacted upon to any real 
extent by mining any or all of the MCIs”. 
 

4.3 CHRISTMAS ISLAND FLYING FOX 

The 2002 data on flying fox abundance and distribution (Corbett et al. 2003) contrasted 
markedly with data obtained almost two decades ago by Tidemann (1985 and 1987). In 1984, 
Tidemann (1985) found five large ‘permanent’ camps totalling about 3700 individuals, 
including over 2000 at Hosnie’s Spring, over 150 at Ethel Beach and over 150 near the Daniel 
Rioux Cave; these were also maternity camps. In addition, he observed many bats roosting 
singly, or in small groups (3-4) in trees along the coastline between Flying Fish Cove to West 
White Beach (about 10 kilometres).  
 
In contrast Corbett et al. (2003) found a significant decrease in the Island population and 
estimated it to be between 500-1000 individuals (as compared with the 10,000 estimate of 
Tidemann (1985)). The individuals were dispersed across the Island in small groups and 
apparently using temporary roosts. The results of this study were very similar to Corbett’s, 
with the occasional sighting of one or two individuals roosting, flying or feeding. The 
recovery plan for the Christmas Island Flying Fox lists known threats as small-scale hunting 
by local people and predation by feral cats, with 10% of the diet made up of flying foxes in 
1988 (Tidemann et al. 1994). Both of these threats were assumed to have a low impact on this 
species. Richards (in Corbett et al. 2003) suggested that the 1988 cyclone caused the 
destruction of the bulk of the Island’s flying fox population, but this conclusion was not 
accepted by the Director of National Parks (2008). Nevertheless, the population has not 
returned to its pre-1980s level, and the determining factor in limiting their population is not 
evident. Predation on the much reduced population could be responsible for maintaining 
this lower population; fewer individuals (as a result of the cyclone), high densities of cats 
(Tidemann 1994; personal observation), their slow reproductive rates (Van Dyck & Strahan 
2008) and little to no forest clearance (i.e. no depletion of feeding and or roosting sites). 
 
Densities of feral cats in Australia are notoriously difficult to measure and in the author’s 
experience, sighting a feral cat in closed canopy forest is a very rare event. In contrast 
throughout Christmas Island, although they hasten to hide from the observer (as do most 
feral cats), cats are seen very regularly. Whether this is testament to the very high densities 
of cats on Christmas Island, or in some part to the Christmas Island individuals being less 
fearful of humans, is unclear. However, the numbers recorded on this survey and the 
number of cat scats found throughout the island by Corbett et al. (2003) would suggest that 
they are very abundant.  
 

Another plausible hypothesis concerns the influence of Yellow Crazy Ants Anoplolepis 
gracilipes on fruiting trees that are important to Christmas Island Flying Foxes because the 
“…scale and sooty mould that the ants induce have the potential to reduce fruit and pollen 
production and even kill food trees” (Director of National Parks 2008).  This impact is 
Island-wide and could also explain the current low numbers of flying foxes. 
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In this context, either (or both) factors could be plausible factors limiting the population of 
Christmas Island Flying Foxes, and the overabundance of roosting and feeding sites for 
those individuals still remaining, mean that the clearance of vegetation in the MCIs is 
unlikely to affect this species. 
 

4.4 GIANT GECKO 

At the time of Cogger et al.’s (1983) survey, the Giant Gecko (Crytodactylus sadleiri) was 
extremely abundant and found in all Island habitats except for those lacking trees and/or 
shrub layers. The population density was very high in the plateau rain forest, but it was also 
one of the few reptile species encountered in older mined areas where dense vegetation had 
grown up around the bases of the limestone pinnacles. In 2002 Corbett et al. (2003) recorded 
106 C. sadlieri within seven of the MCIs and three individuals in one adjacent National Park 
site such that it; “…was the most widespread and common reptile and occurred in a range 
of habitats in both primary rainforest and disturbed habitats”. In 2007, Corbett again 
surveyed MCIs 70/8, 70/14 and 70/16 (the three MCIs that previously had high numbers of 
Giant Geckos) and recorded no Giant Geckos. In 2008, Schulz and Barker (2008) defined the 
species as declining due to markedly decreased numbers over years between specific 
sampling sites. Only one individual was located in the current survey. The pattern emerging 
here is an alarming one. One could reasonably expect numbers closer to 50 individuals for a 
survey of half the duration (this survey vs Corbett et al. 2003) as seasonality (i.e. detectability 
between surveys) probably plays little part in the activity of this species. Alternative 
hypotheses for this phenomenon are therefore required, and urgently need to be 
investigated. 

 

1. Corbett et al. (2002) recorded 38 giant centipedes Scolopendra morsitans in pit traps but 
did not mention how many were found from active searching or during spotlighting. 
The current survey (of half the duration) recorded 44 individuals from both methods 
combined. Centipedes were located under bark and active at night both on trees and 
on the ground (even crossing the road on numerous occasions; numbers not 
recorded). Centipedes of this size are easily large enough to consume geckos 
(Kearney and Downes 1988) and the increase in density (apparent at this stage) could 
account for the decline in C. sadlieri. 

2. The Asian House Gecko Hemidactylus frenatus was recorded at all sites and could be 
commonly heard in many places around the Island.  This species is an able coloniser 
(Cole et al. 2005) and has been known to competitively exclude other gecko species 
from urban areas (personal observation).  Both C. sadleiri and H. frenatus were 
commonly recorded in many habitats in 2004 (James 2004) and in 2008 it was found 
to be widespread across virtually all primary rainforest (Schulz and Barker 2008, 
Director of National Parks 2008). Whether H. frenatus excludes C. sadleiri from these 
areas is unknown. 

3. The Yellow Crazy Ant, Wolf Snake, other introduced invertebrates and introduced 
Black Rats have been touted as other possible threats to the geckos on Christmas 
Island (Schulz & Barker 2008). No further information is available at present, but 
interactions between these species need to be investigated. 
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5. CONCLUSION  

Although this survey was of limited duration and extent, many of the results presented 
herein are alarming, particularly in regard to the Giant Gecko. Urgent investigation is 
required into the processes affecting the decline of Giant Geckos and more importantly, 
action is required to address this decline. Christmas Island obviously faces major 
environmental issues. The present mining proposal is of little consequence when compared 
with the proliferation of the Crazy Ant, which threatens much of the fauna on the Island, the 
many exotic predators and competitors and weed invasions.   

 

6. ENDEMIC FAUNA UTILISATION OF PRL REHABILITATION 
AREAS  

6.2 OVERVIEW 

 

To examine the use of revegetation by endemic species, five transects were conducted 
through PRL revegetation sites (Figure 4).  The same survey methods were used as for the 
MCI’s (see section 1, this Appendix). Brief synopses of each site, taken from Appendix 5, are 
presented below and in Table 4. 

 

Table 4. Overview of the number of flora species (native and exotic) found in each 
rehabilitation area. For full descriptions of species in each area, refer to Appendix 5. 

 ML 112 Field 18  Field 8D  Field 24P Field SPW1 

< 
0.5m 

< 
0.5m 

< 
0.5m 

< 
0.5m 

< 
0.5m 

 Count Height Count Height Count Height Count Height Count Height 

No. Native Species 9 0 11 0 16 5 17 11 17 4 

Total Trees and 
Shrubs (Excl Exotics) 

55 0 42 0 47 5 124 70 87 25 

Total Trees and 
Shrubs (Incl Exotics) 

73 3 212 36 274 50 287 94 280 73 

Percentage of Native 
Species in Count 

75% 0% 20% 0% 17% 10% 43% 74% 31% 34% 

 

6.3 SITE DESCRIPTIONS 

 

ML112 (0.6 ha) is a highly compacted site that was the base of an old stockpile. The site was 
ripped and prepared for rehabilitation activities in November 2005 and subsequently 
planted and direct seeded in January 2006. Additional planting was conducted on this site in 
February 2008 after considerable damage was done during the removal of infestations of 
Cordia curassavica in 2007. The site was maintained until February 2008 when all 
maintenance activities were suspended. No other management activity has occurred since 
this time.  

 

ML106 Field 18 (Field 18, 1.83 hectares) is a highly compacted site that was the base of an old 
stockpile subsequently converted into a lay-down area and turning yard for mining 
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equipment. The site was ripped and prepared for rehabilitation activities in November 2001 
and subsequently planted and direct seeded in January 2002.  Additional planting was 
conducted on this site in February 2008 after considerable damage was done during the 
removal of infestations of Cordia curassavica in 2007. The site was maintained until February 
2008 when all maintenance activities were suspended. No other management activity has 
occurred since this time.  

 

 
Figure 4. Location of all transects through rehabilitation areas (yellow arrows). 

 

ML133A Field 8D (Field 8D, 0.67 hectare) is the base of an old stockpile that was removed in 
the 1970s. The site had been invaded by weed species at this time and prior to rehabilitation 
preparatory earthworks, was a weed thicket. Consequently, high numbers of Muntingia 
calabura and Leucaena leucocephala are in the seed bank of this area. Parts of this area were 
originally set aside for canopy management trials. Deep ripping of the site occurred in 
November 2000 and the site was planted and direct seeded in January 2001. High 
populations of weed species presented considerable management problems at this site in the 
first three years of management and were routinely poisoned and cut down manually. The 
site was maintained until January 2007 when all maintenance activities were suspended. No 
other management activity has occurred since this time.  

 

ML133A Field 24P (Field 24P, 1.67 ha) is the base of an old stockpile that was removed in 
1998. The site had been invaded by weed species at this time and prior to rehabilitation 
preparatory earthworks, was a weed thicket. Consequently, high numbers of Muntingia 
calabura and Leucaena leucocephala are in the seed bank. Deep ripping of the site occurred in 
November 2000 and the site was planted and direct seeded in January 2001. Populations of 
weed species presented considerable management problems at this site in the first three 
years of management and weeds were routinely poisoned and cut down manually. The site 

Kilometres 
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was maintained until January 2007 when all maintenance activities were suspended. No 
other management activity has occurred since this time.  

Mining commenced in South Point West (SPW, 2.76 hectares) in 1998 and is still continuing 
in a northerly direction. The SPW rehabilitation area consists of mostly deep pinnacles of 
hard limestone and consequently has a range of microsites that differ in their exposure, soil 
resources and ability to trap and retain water and organic material. Access to the 2.76 
hectares of SPW was constructed after mining and due to the sites long and narrow shape 
(450 metres long with an average width of 60 metres), issues associated with difficult access 
have not arisen. The site was actively maintained with regular fertiliser application and 
weed management activities until the site was abandoned in January 2005. No active 
management of this site has occurred since this time.  

6.4 RESULTS AND DISCUSSION 

A total of 712 metres was traversed during the survey. Five species were detected 
throughout the five PRL revegetation sites (Table 5). A small ground dwelling skink, 
possibly the introduced Lygosoma bowringii was recorded twice in grass along access tracks 
around revegetation site Field 18, although no individuals could be captured to confirm 
their identity. The Christmas Island Imperial Pigeon was not recorded during this survey 
however Corbett et al. (2003) notes that it: “…thrives in the areas of regeneration where the 
introduced Muntingia calabura provides heavy crops of fruit”. The Emerald Dove has broad 
habitat preferences and occurs from primary to secondary and regrowth forests. It was 
recorded in all revegetation transects except field 18. The Christmas Island White-eye is 
perhaps the commonest bird on the island and occurs in small to medium sized parties in all 
island habitats.  It is an omnivore eating fruit and insects and has no specialised nesting 
requirements.  It was the commonest bird recorded on all transects. The Island Thrush was 
recorded in two transects however Corbett et al. (2003) notes “On Christmas Island it is a 
common ubiquitous species that tends to be commonest in areas of regeneration”.   

 
Table 5. Distances travelled and species recorded during transects through PRL revegetation 
plots. 

Species 24P 8D ML112 Field 18 

South Point  

West 1 

       

Distances (m) 82 56 82 87 405 

      

Christmas Island  

White-eye 
x x x x x 

Island Thrush x - - - x 

Emerald Dove x x x - x 

Robber Crab - - x - - 

            

 

The Christmas Island Goshawk, although not detected on any of the transects, has been 
recorded over fern fields (this survey) and in rehabilitating areas (Corbett et al. 2003). The 
Christmas Island Goshawk forages in the lower storeys of forests, along edges and in 
regrowth.  Gibson-Hill (1947) noted that the species prefers areas of ‘slightly thinner growth 
on the edge of thick jungle or the borders of clearings’.  Data collected by Corbett et al. (2003) 
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agreed with this assessment. The Christmas Island Hawk-Owl forages in all habitats 
including open areas Hill (1997, 1998 & 2002). Although not detected specifically in 
rehabilitation areas during this survey, a pair was detected in pinnacle fields and another 
pair in regrowth adjacent to MCI 70/16 as part of the fauna survey. Both of these species 
may currently use rehabilitating areas to some extent. 

Although the areas surveyed are comparatively small, the results presented herein indicate 
that many of the endemic Christmas Island bird fauna will utilise rehabilitating areas to 

varying extents, once the stands are of sufficient size and age and have appropriate 

structure. Other species may utilise rehabilitation areas during other times of the year and 
will eventually utilise them with increasing age and when the flora present has diversified to 

sufficient extent.  

7. SURVEY FOR EPBC LISTED FLORA 

7.1 BACKGROUND 

Christmas Island has three plant species listed under the EPBC Act 1999. One of them is the 
critically endangered listed Christmas Island Spleenwort  Asplenium listerii of which a single 
individual was found on an exposed limestone adjacent to MCI 70/12 in 2002 (Reddell & 
Zimmermann 2005). A small population of the endangered fern Tectaria devexa var. minor 
was recorded in MCI 70/8.  None of these species has been recorded in the other proposed 
lease areas, neither during the EIS studies (Reddell & Zimmermann 2005) nor during other 
surveys on the Island including the comprehensive flora assessment by Holmes and Holmes 
in March and April 2002. The objective of this survey was to see whether the species are still 
present and to assess their population sizes.  

7.2 METHODS 

The previous locations were relocated as close as possible by GPS and aerial photography. 
The area and its surrounds were then intensely surveyed for the species by the author and 
Jude De Cruz (Christmas Island Phosphates) in February 2009.  

7.3 RESULTS 

Despite intensive survey efforts, the individual lithophytic fern Asplenium listeri adjacent to 
MCI 70/12 and the small population of the fern Tectaria devexa var. minor in MCI 70/8 could 
not be relocated nor were any found in the wider areas.  

Interestingly, two individuals of Asplenium listeri were found in Christmas Island 
Phosphates hard pinnacle rehabilitation at South Point West (Figures 5 and 6).  
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Figure 5. One individual Asplenium listeri that was detected in South Point West 
rehabilitation, February 2009. 

 

 

 

Figure 6. Jude De Cruz of Christmas Island Phosphates pointing out the location of one 
Asplenium listeri in South Point West rehabilitation area. 
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Executive Summary

The consultant was commissioned by Christmas Island Phosphates (CIP) to review some of the decisions 

made in relation to their proposal to mine leases in the east of Christmas Island for their phosphate 

resources.  The decisions for review related to the two endemic species of bats: the Christmas Island 

pipistrelle (Pipistrellus murrayi) and the Christmas Island fl ying fox (Pteropus natalis).

It was concluded that:

1. The pipistrelle is no longer found on the mining leases studied in 2008 and 2009 by the author.  This 

conclusion is supported by data collected by Parks Australia North during its intensive monitoring 

program that included a number of mining leases.  

2. A record of a pipistrelle recorded in 2001 in the east of the island is shown to be spurious.

3. The extinction of the pipistrelle, found only on Christmas Island, is imminent and current data show 

that its last stronghold is the Winifred Beach Track and immediate environs, approximately 10 km 

from the nearest lease in question.

4. There has been relatively very little habitat loss since the Christmas Island population was estimated 

in 1984 at 6000.  The quantity of potential food trees in the national park, if able to support 6000 

fl ying foxes at that time, should nowadays easily support the remaining 1300 or so, if the habitat 

is healthy.  The loss of habitat from the current mining proposal would not be expected to impact 

upon the availability of fl ying fox food resources.  

5. As it stands, it would appear that the current fl ying fox population could not maintain its ecosystem 

services to the rainforest habitat that are essential for many other species as well.  The function 

of fl ying foxes as a keystone species in tropical ecosystems is reliant upon adequate numbers to 

encourage seed dispersal.  

6. The report by Mattiske Consulting Pty Ltd is defi cient and the full Environment Impact Statement 

(at least Technical Appendix 1) which supported the mining proposal has not been adequately 

reviewed.  This has led to the Environment Minister not being adequately briefed on the status of the 

pipistrelle.

7. It would appear from the Environment Assessment Report that invalid information and inaccurate 

conclusions about the impact of the proposal on the population of the pipistrelle may have been 

provided to the Minister.
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1.  Introduction

The author provided expert bat advice for an Environment Impact Statement (EIS) concerning leases in 

the eastern portion of Christmas Island.  This advice included results of a fi eld study in 2002, during which 

no pipistrelles were recorded at sampling sites in the eastern leases.  

The author was commissioned to review documents related to the decision by the Minister for 

Environment and Heritage to reject the EIS.  Two documents were pertinent to this decision:   

a report by Mattiske Consulting Pty Ltd (2006) (the “Mattiske Report”), and

an Environmental Assessment Report prepared by the Environmental Assessment Branch of the 

(then) Department of Environment and Heritage in 2007 (the “Assessment Report”).

This review is provided below after a summary of the current status of the fl ying fox and the pipistrelle on 

Christmas Island.  

2.  Review of the Status of the Christmas Island Flying Fox

The report on the Christmas Island Biodiversity Monitoring Program (“BMP”, Anonymous 2008) provides 

an excellent summary of the decline of the endemic fruit bat, the Christmas Island fl ying fox (Pteropus 

natalis).  This species was regarded as common when fi rst assessed in 1897 (Andrews 1900) until 

1984 (Tidemann 1985).  Tidemann estimated the population to be as many as 10,000 but later gave a 

conservative fi gure of 6,000.

During the 2002 EIS study, more than 20 km of walk transects were conducted through the leases as 

part of distance sampling for all fauna, including fl ying foxes.  None was seen during this study, and only 

17 sightings (totaling 30 individuals) were made during road traverses for the bat survey.  The island 

population was then estimated at 500-1000 individuals.  This estimate seems to have been maintained.  

Table 9 in the BMP shows estimates since 2002 of ‘a maximum of 450 individuals in three camps’ and ‘a 

total of less than 1,000 individuals’ in the period December 2005 to April 2006, and an estimate of ‘1,381 

fl ying foxes at three camps’ in September 2006 when most of the population congregates.  Major camps 

have also declined from six in use in the 1980’s to now only three.  

Causes of the decline are unknown, though the species appears to be typical of others in being resilient 

to human disturbance (Hall & Richards 2000).  As well as natural rainforest fruits, its diet also includes 

cultivated fruit such as papayas, and introduced plants such as the Japanese cherry.  The theory of a 

natural storm catastrophe causing a major loss of the population (Richards in Corbett et al 2003) was not 

considered a valid reason for the decline and was not accepted in the BMP.

The BMP states instead that the ‘sudden decline occurred in the mid-1990’s’, which ignores the very low 

population estimate from the EIS study.  Nevertheless, it is signifi cant that there has been no population 

recovery to even half of the 1984 level, which indicates that there is still a local environmental impact 

or impacts prevailing on the island.  The BMP states that, in relation to potential impacts from yellow 

crazy ants, the ‘scale and sooty mould that the ants induce have the potential to reduce fruit and pollen 

production and even kill food trees’.  I am of the opinion that this is the most likely impact, which is 

island-wide, that would continue to suppress the population at its current level.  

•

•
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There has been relatively very little habitat loss since the population was estimated in 1984 at 6000.  The 

quantity of potential food trees in the national park, if able to support 6000 fl ying foxes at that time, 

should nowadays easily support the remaining 1300 or so, if the habitat is healthy.  Hence, the loss 

of habitat from the current mining proposal would not be expected to impact upon fl ying fox food 

resources.  Instead, the control of the yellow crazy ant population and its impacts upon potential food 

resources should be urgently addressed so that the population can recover.

As it stands, it would appear that the current fl ying fox population could not maintain its ecosystem 

services to the rainforest habitat that are essential for many other species as well.  The function of fl ying 

foxes as a keystone species in tropical ecosystems is reliant upon adequate numbers to encourage 

seed dispersal.  It is essential that rainforest seeds be carried away from the parent tree to promote high 

seedling survival, which is much lower in the vicinity of the source.  Richards (1990 and 1995) proposed a 

‘raiders versus residents’ model for long distance seed dispersal, where competition in feeding territories 

within food trees forces some individuals (raiders) to be evicted by residents and they depart with a fruit 

in their mouth, which is consumed some distance away.  

This theory was tested by McConkey and Drake (2006) in Tonga, who demonstrated that when fl ying 

foxes were in high abundance then seed dispersal was eff ective, but at low densities seed dispersal 

ceased.  Therefore, at low fl ying fox densities ecosystem services are non-existent, and with 80% of 

the 1984 population missing from the Christmas Island ecosystem there is unlikely to have been any 

successful reproduction in rainforest canopy tree species for many years.  

3.  History of Decline of the Christmas Island Pipistrelle

Past fi eld assessment surveys of the pipistrelle included studies in the 1980’s (Tidemann 1985), a report 

on 1994 research by Lumsden and Cherry (1997), and a report on 1998 research by Lumsden et al (1999).  

These reports provided background information for environmental impact studies conducted in 2002.  

By 2004 the dramatic decline in pipistrelle abundance (Figure 1) and retraction of distribution to the west 

had prompted further research by Parks Australia North, the 2004 - 2006 portion of which is documented 

in James and Retallick (2007).  Relevant points from this document include:

‘Comparisons of the relative abundance of foraging pipistrelles at 51 sites between 1998 

(baseline) and 2004/2005 revealed declines in the order of 70% (10% per year)’.

‘In late 2005, fi ne-scale mapping determined that over 80% of pipistrelles now forage in the far 

west of the island, in an area of a few square kilometres centred on Field 26.  Two small outlying 

foraging areas were also located along North West Point Road and at Field 22’.

‘Intensive monitoring of 12 selected sites in the remaining foraging areas showed a 49% reduction 

in relative abundance during 2006’.

‘A regression model predicts that the pipistrelle will become extinct in 2008’.

James and Retallick (2007) recommended that a single integrated project should replace the current 

recovery plan.  

During fi eld research in December 2005 to January 2006, Lumsden et al (2007) estimated that the 

pipistrelle population ‘may be in the order of 500 – 1000 individuals’, and had in fact observed a total of 

167 individuals emerging from maternity roosts.  

•

•

•

•
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Figure 1:  (redrawn from a PowerPoint presentation prepared by Dr L. Lumsden, January 2009) showing the 

dramatic decline in pipistrelle abundance based on the proportion of calls recorded at standard monitoring 

sites.  The 2009 value has been added by the author as an indication of the situation in January that year.

4.  Recent History of the Pipistrelle in Western Christmas Island

It has long been concluded, based on monitoring data, that the pipistrelle is no longer found in the 

eastern portion of Christmas Island.  The decline in relative abundance, and distributional range of 

the pipistrelle in and around the environs of the western mining leases, is documented in research 

conducted by Parks Australia North (PAN) in 2004 – 2006 (James & Retallick 2007), and later research by 

the author.  Monitoring has been conducted as follows:

2004 – PAN conducted monitoring at sites ‘around much of the island’ between April and July, and 

between September and October.

2005 – PAN conducted fi ner-scale monitoring with bat detectors placed along tracks and at the 

edges of clearings in Mining Leases (ML) 138, 139 and 140 (Fields 25 and 26).

2006 – PAN conducted monitoring at 12 of the 2005 sites: three within ML 140, three around the 

periphery of ML 140, three along North West Road near the Immigration Reception and Detention 

Centre, and three in Field 22.  These four sampling areas encompassed all of the pipistrelle 

foraging areas known at the time, and each site was sampled for around seven nights.  

2007 – PAN conducted further monitoring but results were not available to the author.

2008 – monitoring carried out by the author during August in leases and the Winifred Beach Track 

area.

January 2009 – a repeat of the August 2008 monitoring by the author in collaboration with Dr L. 

Lumsden (Department of Sustainability and Environment, Victoria).

2009 – August 2008 and January 2009 monitoring repeated by the author with assistance from Dr 

James Smith (EWL Sciences, Darwin).

•

•

•

•

•

•

•
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Results of the monitoring are shown in Table 1.  As concluded by PAN and Dr Lindy Lumsden, the 

pipistrelle is now only found in the west of the Island, in an area just south of the Immigration Reception 

and Detention Centre.  In late 2008 it was found in the Sydney Dale and upper Winifred Beach Track 

areas, and has disappeared from all previously known locations.  The disappearance from most of the 

Island has been progressively documented by numerous authors including James (2004, 2005); Schulz 

and Lumsden (2004); Lumsden et al (2007); James and Retallick (2007) and Lumsden (2008).  

By implication and personal communications to the author, PAN, Dr Lumsden and other parties have 

concluded that the pipistrelle has been absent from the eastern mining leases for about ten years.  

5.  The “Bamford” Pipistrelle Record in the East

One record of a pipistrelle near the airport runway required further investigation and clarifi cation.  

Bamford and Bamford (2002) reported in their assessment of the runway extension that they had 

observed a pipistrelle at dusk in October 2001.  The record is cited in the EIS for the airport runway 

extension (Anonymous 2007) which concluded that there would be no impact upon the pipistrelle as a 

result of the proposal.

However, it appears that this record could be spurious.  The author discussed the observations with Dr 

Michael Bamford (the ornithologist who made the observation) by telephone on 6 March 2009.  He 

advised that two records came from hearing clicks on the speaker of an Anabat bat detector that was 

used in a drive transect by holding it out the window of a vehicle.  Because bat calls and the calls of 

insects sound similar when heard on a bat detector, it is essential to view them with the analysis software 

to distinguish them.  Dr Bamford advised that he did not confi rm the call in this manner.

Hence, it would be diffi  cult to claim that pipistrelles occupied the eastern portion of the island at this 

time.  Notably, none was recorded during August 2002 during the EIS study, nor in January 2009 when 

sampling at these sites was repeated.

6.  Pipistrelle Monitoring and Status on the Eight Leases

Monitoring of pipistrelles is a relatively easy task with automated bat detectors (“Anabat” systems), and 

such has been carried out since 1994.  The Anabat recording systems are well recognised as a practicable 

method of assessing bat species that echolocate with species-specifi c echolocation calls.  The Christmas 

Island pipistrelle has an easily recognisable echolocation call and is the only bat species on the island 

that echolocates, and is easily recorded with this dedicated equipment.  Intensive monitoring has been 

carried out by PAN under the direction of Dr Lumsden, and this information has been supplemented by 

specifi c monitoring in mining leases in the 2002 EIS study.  

In August 2008, the author monitored leases in the west of the island that were the subject of a clearing 

permit application, and this was repeated in January 2009.  At the same time, a number of sites was also 

monitored by PAN.  The conclusion by the author, Dr Lumsden, and PAN is that by 2009, pipistrelles no 

longer used any of the island except the upper Winifred Beach Track area: ‘the species is now confi ned to 

the far west of the island, no longer occurring across most of its range’ (Lumsden 2008).  

The absence of this bat from the western leases is supported by the CIP data (Richards) and the data 

collected by PAN (see data for sites S01, S02 and S03 in Table 1).  In fact, after intensive searching in 
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January 2009 by Dr Lumsden, guided by the PAN monitoring results, the pipistrelle was found only at 

one of the known roosts and in very low numbers (four individuals observed).  During several catching 

sessions with mist nets and harp traps along the Winifred Beach Track, only a few individuals were 

observed foraging.

During January 2009, Anabat systems were used to monitor the reference areas that were assessed 

during the 2002 EIS studies (Figure 2).  No pipstrelles were recorded, confi rming that it has been absent 

from this part of the island since the 1990’s.

In January 2009, only one colony, containing only four individuals and perhaps with young, was recorded 

by Drs Lumsden and Richards.  This colony, in roost tree 565, was observed on a number of occasions.  

The relationship of the colony to the eastern leases in question is shown in Figure 3.
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Figure 2:  Map showing lease areas sampled for pipistrelle activity in 2002 and 2009.
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Figure 3:  Map of Christmas Island showing the 2008-2009 core area of pipistrelle distribution which is now 

focused on a single roost in the Winifred Beach Track area.  Radio-tracking studies to date have shown that 

this bat has a foraging range of 0.5 - 1.2 km from the roost.  The yellow circle shows a foraging area of 1.5 km, 

which would be indicative of the current species range.  The white line indicates the distance (8.3 km) to the 

nearest mining lease in the current proposal, supporting the conclusion that the population is unlikely to have 

used the eastern portion of the island since at least 2002 when absence from this area was fi rst documented.

The current status of the pipistrelle, based on the monitoring data collected by PAN, was reviewed by 

Lumsden (2008).  That this species was facing imminent extinction ‘within one year’ prompted Lumsden 

(op. cit.) to raise the alarm with the Australasian Bat Society and to call for support for a captive breeding 

colony.  
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7.  Review of the Biodiversity Monitoring Program

PAN has been monitoring the status of a number of species on Christmas Island from December 2003 

to April 2007, and its report (Anonymous 2008) contains information on the pipistrelle that is relevant to 

this report.  In relation to the potential for clearing of the eight leases to impact upon foraging habitat, 

the monitoring report reinforces the fact that this species is highly adaptable: ‘It was recorded foraging 

over the high school in Drumsite and feeding inside the Christmas Island Club …’ but then stated that 

later studies found that it ‘… preferred to forage in secondary growth rather than in primary forest in 2004 

and 2005’ (p.11).  Further, it is stated that ‘The pipistrelle appeared to be foraging mostly in secondary 

regrowth (containing a mixture of native vegetation and weeds), and using tracks and clearings as fl ying 

lanes’ (p.17). 

This information supports the conclusion that the pipistrelle is a habitat generalist as opposed to being a 

habitat specialist (sensu Richards 2001) and disturbed habitat is included in its ecological niche.

With reference to the change in distribution, Anonymous (2008) states that ‘the pipistrelle apparently 

vanished, at least largely if not completely, from the eastern, north-eastern, south-eastern and central 

sections of the island between 1998 and 2005’ (p.13), reinforcing the absence data collected via call 

detection in the 2002 EIS surveys and the more recent data (2009). 

8.  Review of the “Mattiske Report”

Mattiske Consulting Pty Ltd (2006) reviewed the EIS that was prepared for the (then) nine mining leases 

in the east of the island.  I am of the opinion that there are a number of defi ciencies related to the 

assessment of the pipistrelle on the mining leases.  On page 27 (4th paragraph), no mention is made of 

the species and there is an implication that my report for the EIS (Technical Appendix 1 in Phosphate 

Resources Ltd 2005a) has not been reviewed.  In table 6 “Other fauna species that should be considered 

as having conservation signifi cance” the pipistrelle is again not cited.  

That the Technical Appendix has not been read is further indicated by the review of the Christmas Island 

Flying Fox (p.29, 4th paragraph) because there is no mention of my conclusions reached in 2002.  Instead, 

the high numbers in 1985 (approximately 6000) are compared with PAN data (David James pers. comm. 

2006) which indicated that only about 1000 were then present, ‘indicating a catastrophic decrease in 

range and populations size’.  If my report had in fact been read, then Mattiske Consulting would have 

undoubtedly mentioned my conclusion that the decline was due to a cyclone in the late 1980’s. 

The only mention of the pipistrelle is on p.30 (3rd paragraph) where it is stated that ‘It is suspected that 

Crazy Ants may also be impacting the Christmas Island pipistrelle directly, by eating newborn bats in 

maternity roosts, and indirectly by depleting the insects on which this bat feeds’.

However, of vital importance to the reasons proff ered by the Environment Minster to reject the EIS 

proposal, is the statement (p. 39, 5th paragraph, 3rd point) that:

“Some lease areas may potentially support EPBC Act species, though none were recorded 

within these surveys” [author’s underlining]. 

If my report on the status of the pipistrelle, not only on the leases in question but across the island 

overall, had been reviewed then this statement re ‘potential occurrence’ would not have been made.  The 
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EIS had provided a huge body of evidence that the pipistrelle would not ever be found in this part of the 

island until impacting species such as crazy ants had been controlled, and the bat population had then 

increased to its previous level.

Hence, I am of the conclusion that the Environment Minister was not provided with complete and 

pertinent information via the Mattiske report.

9.  Review of the Environment Assessment Report

A serious error in this report (p. 15, 2nd paragraph) is the use of the Bamford pipistrelle record from the 

south of the airport runway, which has been shown above to be potentially inaccurate and hence 

in doubt.  In the same paragraph it is stated that ‘Reports of bat activity in 1998 strongly suggest a 

contraction of the pipistrelle’s range to the western part of the island’, a statement supported by data, but 

then the authors add that ‘however bat sightings have occurred close to MCI 70/14 and MCI 70/8’.

It is diffi  cult to understand where these records have come from, especially since the park managers and 

independent bat experts have concluded that no recent (at the time) bat records were known from the 

project areas nor the entire east of the island.  If these are old (pre-1994) records then their use would be 

invalid and should not have been used for the Environment Assessment Report.  It is possible then, that 

the Minister was provided with invalid information about the pipistrelle when making his decision about 

the proposal.

The doubtful and invalid information discussed in the preceding paragraph is then extended by these 

authors to the sweeping statement (p. 30, 3rd paragraph, section 5.2 Impacts on Fauna) ‘the proposal will 

impact on a range of fauna on the island, including one critically endangered mammal (the Christmas 

Island pipistrelle – Pipistrellus murrayi) …”.  It is diffi  cult to understand how this statement can be made 

when the EIS surveys showed that no pipistrelles were present in the leases, nor the entire eastern 

portion of the island.  Further, and notably, in table 2 (p.32) which lists the fauna potentially impacted by 

the proposal, the pipistrelle is not listed, hence the authors conclusions are contrary to the information 

that was provided.  

The absence of pipistrelles in the leases is however acknowledged on p.35, but the accurate data 

collected for the EIS is then rejected on the basis of “recent” records, citing the studies carried out in 1985, 

1997 and 1999.  This statement is contrary to the expert opinions and the PAN opinion that the pipistrelle 

had disappeared from the area in question.  

The excuse is then made that ‘the absence of pipistrelles in the eastern end of the island in the dry 

season survey may be a seasonal phenomenon’.  This suggestion, that is unsupported by data, would 

counter all the data collected by experts over the entire island – the absence of the species has never 

been attributed to seasonal eff ects, and all dry season studies have been accepted as a realistic and 

accurate assessment of the status of this animal.  The authors have not mentioned the conclusion by 

many experts, that feral species are the impact issue.

It is possible that the authors of this report may not fully understand the dynamic of bat populations and 

their ecology.  This conclusion is reached from the statement (p. 35, 5th paragraph) about habitat loss 

potentially impacting the Christmas Island Flying Fox.  The authors state that’Loss of habitat will provide 

additional pressure on the remaining … population and/or reduce habitat available for this species’.  
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This conclusion is totally incorrect.  If the current level of habitat was able to support 6000 fl ying foxes 

(Mattiske Consulting Pty Ltd 2006) or 10,000 of them (Tidemann 1985), then there should be plenty of 

resources available for the 1500 that now remain.

The points above lead me to the opinion that in this case the Minister was provided with incorrect 

information and the conclusion is incorrect.  It is not possible for a species to be impacted in habitat that 

it does not use.  

10. Conclusions

The pipistrelle is no longer found on the mining leases studied in 2008 and 2009 by the author.  

This conclusion is supported by data collected by PAN during its intensive monitoring program 

that included a number of mining leases.  Data collected by the author and Dr Lumsden during a 

collaborative visit in January 2009 support this conclusion.

The extinction of this species, found only on Christmas Island, is imminent and current data show 

that its last stronghold is the Winifred Beach Track and immediate environs.

The Mattiske report is defi cient and the full EIS (at least Technical Appendix 1) which supported 

the mining proposal has not been adequately reviewed.  This has led to the Environment Minister 

not being adequately briefed on the status of the pipistrelle.

It would appear from the Environment Assessment Report that invalid information and inaccurate 

conclusions about the impact of the proposal on the population of the pipistrelle may have been 

provided to the Minister.

•

•

•

•
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Appendix 4. 
Overview of the eight leases 

 

by 
 

A Zimmerman & Dr J Smith 
 

March 2009 

 

INTRODUCTION 
This document provides an overview of each proposed MCI, including the 
vegetation types found on each lease and their extent, level of disturbance from 
previous activities (e.g. exploration), EPBC listed species present, if the site is located 
within an important Red Crab migration route, other issues identified during the 
assessment process (e.g., presence of heritage sites, listed species in adjacent areas) 
and all mitigation strategies/buffers proposed. 
 
The table is based on the results of surveys undertaken for the environmental impact 
assessment: 
 
Corbett, L., Crome, F. & Richards, C. (2003) Fauna survey of mine lease applications and 

National Park reference areas, Christmas Island, August 2002. Unpublished Report to 
Phosphate Resources Limited. 

Corbett, L. (2007) Short Report; Reptile and crab surveys, Christmas Island. Unpublished 
report to Phosphate Resources Limited. 

Godwin, L. (2003) An investigation and assessment of the cultural heritage values associated 
with mining leases (MCI8-16) Christmas island. Report prepared for Phosphate Resources 
Ltd by Central Queensland Cultural Heritage Management. 

Reddell P and Zimmermann A (2005) Terrestrial flora of the proposed phosphate mine leases 
on Christmas Island and the intended strategy for their rehabilitation following mining. 
Prepared for Christmas Island Phosphates by EWL Sciences Pty Ltd. 

Smith, J. (2009) Fauna and threatened flora survey of potential eight mining leases, Christmas 
Island, 2009. Unpublished report to Phosphate Resources Limited. 

 
as well as unpublished und published data from Parks Australia, including: 
 
Holmes, J. and Holmes, G. (2002) Conservation status of the flora of Christmas Island, Indian Ocean. 

Report to Environment Australia/Parks Australia North by Glenn Holmes & Associates.  
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Summary tables of environmental considerations of each proposed lease 
 

Lease MCI 70/8 

Original area 105.5 ha 

Vegetation Types Evergreen closed forest  (78.6%) 

Secondary forest   (6.2%) 

SDM vine forest    (5.6%) 

Roads and bare clearings  (1%) 

Level of disturbance 62.5%  of evergreen closed forest has been previously disturbed  

6.2 % is secondary forest on disturbed land 

Total of 55.3% of the proposed lease are has been previously 
disturbed to varying degrees 

EPBC listed species present.  
(from Corbett et al. 2003,  
Corbett 2007,  
Reddell & Zimmermann 2005, 
Smith 2009,  
Parks Australia unpubl. data, 
Holmes & Holmes 2002) 

Tectaria devexa var. minor  

 (2002 findings represent ≤ 2% of CI pop. Population) 

 (absent in February 2009) 

Christmas Island Goshawk 

Island Thrush 

Christmas Island Imperial Pigeon 

Christmas Island Hawk-Owl 

Important Red Crab migration 
route 

No 

Other issues Nil 

Buffers National Park buffer    (1.6ha) 

Aesthetic buffers   (1.72ha) 

Potential area to be mined 103 ha (0.75% of total landmass) 
 
 

Relevant EPBC Act 1999 Sections Level of Impact 

16. Wetlands of international importance Not applicable 

18. Listed threatened species and ecological communities No significant impact 

20. Listed migratory species No significant impact 

23. Commonwealth marine area Not applicable 

26. Protection of the environment from actions involving Commonwealth 
land 

No significant impact 

SMD vine forest – semi-deciduous vine forest 
 

Overall Assessment 

There are no significant impacts from the proposed mining of this lease.  
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Lease MCI70/10 

Original area 67.2 ha 

Vegetation Types Evergreen closed forest   (71.4%) 

Secondary forest  (28.6%) 

Vine forest/thicket  (0%)  

Roads and bare clearings  (7.7%)  

Level of disturbance 73.8% of evergreen closed forest is previously disturbed 

28.6% is secondary forest on previously disturbed land 

Total of 81.3% of the proposed lease are has been previously disturbed to 
varying degrees 

EPBC listed species present. 
(from Corbett et al. 2003 and 
Smith 2009) 

Christmas Island Goshawk 
Island Thrush 

Emerald Dove 

Christmas Island Hawk Owl 

Important Red Crab 
migration route 

No 

Other issues Nil 

Buffers Aesthetic buffer (2.7ha) 

Infrastructure/services buffer (3m for underground services, 10m for 
overhead powerlines; based on best industry practise, total of 1.44ha) 

Potential area to be mined 63.3 ha (0.46% of total landmass) 
 

Relevant EPBC Act 1999 Sections Impact 

16. Wetlands of international importance Not applicable 

18. Listed threatened species and ecological communities No significant impact 

20. Listed migratory species No significant impact 

23. Commonwealth marine area Not applicable 

26. Protection of the environment from actions involving Commonwealth land No significant impact 
 
Overall Assessment 

There are no significant impacts from the proposed mining of this lease.  
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Lease MCI70/11 

Original area 17.4 ha 

Vegetation Types Evergreen Closed Forest  (0%) 

SDM vine forest   (24.8%)  

Secondary Shrublands  (40.3%) 

Roads and bare clearings   (34.9%) 

   Level of disturbance 100%  of Semi-deciduous vine forest is previously disturbed 

40.3% is secondary growth on previously disturbed land  

100% of the proposed lease area has been previously disturbed to 
varying degrees 

EPBC listed species present. 
(from Corbett et al. 2003 and 
Smith 2009) 

Christmas Island Goshawk 
Emerald Dove 

Christmas Island Hawk-Owl 

Island Thrush 

Important Red Crab migration 
route 

No 

Other issues 

(Godwin 2003) 

Adjacent to one outlier Christmas Frigatebird nest (280m), two 
colonies are more than 300m downhill (north) and 250m east (on 
lower terrace) 

Potential heritage identified on southern border 

Adjacent to RNE/Commonwealth Heritage List historic site 
“Phosphate Hill Historic Area (AHC database 018577) 

Buffers National Park buffer                                                                   (1.81ha) 

Potential heritage site, incl. buffer                                            (3.3ha) 

RNE Commonwealth Heritage List buffer                              (1.3ha) 

Potential area to be mined 5.7 ha (0.04% of total landmass) 
SMD vine forest – semi-deciduous vine forest 
 

Relevant EPBC Act 1999 Sections Level of Impact 

16. Wetlands of international importance Not applicable 

18. Listed threatened species and ecological communities No significant impact 

20. Listed migratory species No significant impact 

23. Commonwealth marine area Not applicable 

26. Protection of the environment from actions involving Commonwealth land No significant impact 
 
Overall Assessment 

There are no significant impacts from the proposed mining of this lease.  

 



  Page 7 of 17 
 

 
 



       Page 9 of 17 

 

Lease MCI70/12 

Original area 19.7 ha 

Vegetation Types Evergreen Closed Forest  (51.5%)  

Secondary Forest   (46.5%) 

D & SD vine thicket   (2.0%) 

Level of disturbance 30.8% of evergreen closed forest is previously disturbed 

46.5% is secondary growth on previously disturbed land 
Total of 62.3% of the proposed lease area has been previously 
disturbed to varying degrees 

EPBC listed species present. 
(from Corbett et al. 2003 
and Smith 2009) 

Christmas Island Goshawk 
Island Thrush 

Emerald Dove 

Christmas Island Hawk Owl 

Important Red Crab 
migration route 

Yes 

Other issues 

(Reddell & Zimmermann 
2005, Smith 2009) 

Adjacent to 1 Asplenium listeri (EPBC listed as critically endangered)  
(individual absent in February 2009) 

Christmas Frigatebird colony is (195m) to the east on a lower terrace 

Buffers National Park buffer    (0.77ha) 

Asplenium listeri buffer  (2.8ha) 

Potential area to be mined 13.8 ha  (0.1% of total landmass) 
D & SD vine thicket = deciduous and semi-deciduous vine thickets 
 

Relevant EPBC Act 1999 Sections Level of Impact 

16. Wetlands of international importance Not applicable 

18. Listed threatened species and ecological communities No significant impact 

20. Listed migratory species No significant impact 

23. Commonwealth marine area Not applicable 

26. Protection of the environment from actions involving Commonwealth land No significant impact 
 
Overall Assessment 
There are no significant impacts from the proposed mining of this lease. 
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Lease MCI70/13 

Original area 7 ha 

Vegetation Types SDM vine forest   (83.8%)  

Secondary Shrublands/Forest  (16.2%) 

Level of disturbance 16.2% of the proposed lease area has been previously disturbed and is 
now secondary regrowth 

EPBC listed species present. 
(from Corbett et al. 2003 and 
Smith 2009) 

Island Thrush 

Emerald Dove 

Christmas Island Hawk Owl 

Important Red Crab 
migration route 

No 

Other issues Adjacent to Christmas Frigatebird colony (280m north) 

Contains Red-Footed Booby, Common Noddy and Great Frigatebird 
nesting sites 

Buffers Nil 

Potential area to be mined 4.7 ha (0.03% of total landmass) 
SDM vine forest = Semi-deciduous mesophyll vine forest 
 

Relevant EPBC Act 1999 Sections Level of Impact 

16. Wetlands of international importance Not applicable 

18. Listed threatened species and ecological communities No significant impact 

20. Listed migratory species No significant impact 

23. Commonwealth marine area Not applicable 

26. Protection of the environment from actions involving Commonwealth land No significant impact 
 
Overall Assessment 

There are no significant impacts from the proposed mining of this lease.  
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Lease MCI70/14 

Original area 52.5 ha 

Vegetation Types Evergreen closed forest   45.5ha (87.2%) 
Secondary forest   4.2ha (8.0%) 

Roads and bare clearings 2.5ha (4.8%) 

Level of disturbance 28% of evergreen closed forest is previously disturbed 

8% is secondary regrowth on previously disturbed land 

4.8% is roads and bare clearing 

Total 37% of the proposed lease area has been previously disturbed 
to varying degrees 

EPBC listed species present.  
(from Corbett et al. 2003, Corbett 
2007 and Smith 2009) 

Island Thrush 
Emerald Dove 

Christmas Island Hawk-Owl 

Christmas Island Goshawk 

Important Red Crab migration 
route 

Yes 

Other issues Adjacent to Abbot’s Booby nests (220m & 240m without buffers) 

Buffers National Park buffer   (2.56ha) 

Abbott’s Booby buffer (300m; based on findings by Reville 1989, 
1990a, b)    (1.39ha) 

Aesthetic buffers   (1.23ha)  

Potential area to be mined 47 ha (0.34% of total landmass) 
 

Relevant EPBC Act 1999 Sections Level of Impact 

16. Wetlands of international importance Not applicable 

18. Listed threatened species and ecological communities No significant impact 

20. Listed migratory species No significant impact 

23. Commonwealth marine area Not applicable 

26. Protection of the environment from actions involving Commonwealth land No significant impact 
 
Overall Assessment 

There are no significant impacts from the proposed mining of this lease.  



      Page 13 of 17 

 
 



 Page 15 of 17 

 

Lease MCI70/15 

Original area 14 ha 

Vegetation Types Evergreen closed forest   12.6ha (90.6%) 
SDM vine forest   1.3ha (9.4%) 

Level of disturbance 7.7 ha (55%)  of evergreen closed forest has been previously 
disturbed 

0.7 ha (5%)  of semi-deciduous mesophyll vine forest is previously 
disturbed 

Total of 55.4% of the proposed lease area has been previously 
disturbed to varying degrees 

EPBC listed species present. 
(from Corbett et al. 2003 and 
Smith 2009) 

Island Thrush 
Emerald Dove 

Christmas Island Goshawk 

Christmas Island Hawk Owl 

Important Red Crab 
migration route 

No 

Other issues Nil 

Buffers National Park buffer                            (0.62ha) 

Potential area to be mined 13.2 ha (0.1% of total landmass) 
SDM vine forest = Semi-deciduous mesophyll vine forest 
 

Relevant EPBC Act 1999 Sections Level of Impact 

16. Wetlands of international importance Not applicable 

18. Listed threatened species and ecological communities No significant impact 

20. Listed migratory species No significant impact 

23. Commonwealth marine area Not applicable 

26. Protection of the environment from actions involving Commonwealth land No significant impact 
 
Overall Assessment 

There are no significant impacts from the proposed mining of this lease.  
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Lease MCI70/16 

Original area 7.7 ha 

Vegetation Types Evergreen closed forest  (78.9%) 
Plantation    (19.3%) 

Roads and bare clearings (1.8%) 

Level of disturbance  26%  of evergreen closed forest is previously disturbed 

19.3% is a former plantation 

1.8% is roads and bare clearings 

A total of 56.1% of the proposed lease area has been previously 
disturbed to varying degrees 

EPBC listed species present. 
(from Corbett et al. 2003, 
Corbett 2007 and Smith 2009) 

Island Thrush 
Emerald Dove 

Christmas Island Hawk-Owl 

Important Red Crab migration 
route 

No 

Other issues Nil 

Buffers Nil 

Potential area to be mined 5.6 ha (0.04% of total landmass) 
 

Relevant EPBC Act 1999 Sections Level of Impact 

16. Wetlands of international importance Not applicable 

18. Listed threatened species and ecological communities No significant impact 

20. Listed migratory species No significant impact 

23. Commonwealth marine area Not applicable 

26. Protection of the environment from actions involving Commonwealth land No significant impact 
 
Overall Assessment 

There are no significant impacts from the proposed mining of this lease.  
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Executive Summary 

This assessment was commissioned by Christmas Island Phosphates (CIP) to:  

• Describe the current status of all areas where rehabilitation works had been 

undertaken by the company; 

• Identify factors associated with the apparent success of rehabilitation areas; 

• Suggest improvements and modifications to CIP’s rehabilitation processes and 

practices to increase their effectiveness and/or reduce costs; and  

• Suggest Rehabilitation Trials relevant to furthering the understanding of rehabilitation 

processes on Christmas Island and enhancing future prospects of success in a wider 

range of post-mine landscapes. 

 

This assessment follows on from a previous audit of the CIP rehabilitation areas (Reddell & 

Zimmermann 2003a) which concluded that “although the company’s strategy had been 

highly successful in establishing an appropriate vegetation cover, the next 3 to 5 years 

would be crucial in determining the longer-term success of the rehabilitation”.  

 

Field work for the current assessment was undertaken in February 2009. Nine mine areas 

(4 karstic minefields and 5 stockpile bases) that had been rehabilitated by CIP since 2000 

were inspected and measures made of the species composition, growth, health and overall 

performance of the revegetation, including the presence of weeds. All areas assessed had 

been rehabilitated without the use of additional soil resources.  Detailed discussion were 

held with CIP rehabilitation staff to establish the management history of the sites since the 

previous audit (Reddell & Zimmermann 2003a).  

 

Overall, the current assessment found significant differences in the performance of the 

rehabilitation between the karstic minefields and the stockpile bases.  This is hardly 

surprising considering the marked differences in the soil profiles and their physical and 

chemical environments. However, in both areas the findings provide strong evidence for 

the observations of Reddell & Zimmermann (2003a) that (i) rigorous weed control and (ii) 

effective nutrient ‘recapitalization’ of the sites would be fundamental to ensure growth and 

development towards the desired vegetation type and structure.  

 

The assessment found that in general the rehabilitation of stockpile bases by CIP had been 

very successful with a good cover of native species and high growth rates of the 

revegetation. In areas where biocides had not been used for some time, evidence of 

accumulation of soil organic matter and commencement of nutrient cycling was found. 

Recruitment of native species (both those established on-site and volunteers from 

elsewhere) was occurring at these sites. Most rehabilitated stockpile bases were healthy 

systems showing signs of continued growth and increasing biological activity and diversity. 

Continued weed control, effective nutrient ‘recapitalization’, and further enrichment 

planting of later successional species will be critical to ensure that growth and 

development of the desired vegetation is achieved in such areas. 

 

Rehabilitation success on the much harsher karstic landforms has been highly variable 

both within and between minefields.  Some localised areas have been highly successful 

with well established flora (up to 12m in height), establishing volunteers and on-site 
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recruits and signs of nutrient cycling and development of soil structure associated with 

organic matter being incorporated into the thin soil profiles that occur between the 

limestone pinnacles.  In contrast, significant areas have been unsuccessful and have 

‘regressed’ despite good early survival and growth. The critical factors in this regression 

are almost certainly the premature cessation of the recommended weed and nutrient 

management on these sites. The impacts of this were most evident in the highly alkaline 

(chalky) sites and in areas where management was withdrawn within the first two years 

after establishment. 

 

Interestingly, the discovery during the assessment of the EPBC-listed and critically 

endangered fern Asplenium listeri colonising limestone pinnacles in one of CIP’s karstic 

rehabilitation areas at South Point West demonstrates the potential that effectively 

rehabilitated karstic minefields have in providing habitat for that species. 

 

In light of information learned from rehabilitation efforts to date, PRL have re-evaluated 

their planned mining activities on the proposed leases and are now able to make available 

additional topsoil for the progressive rehabilitation program in these areas.  The topsoil 

resource that will be available under these new commitments is equivalent to a minimum 

coverage of 0.5m depth across the total mined area of the new leases. This new 

commitment will expand the area of “green spots” in each proposed lease from 5% to 

more than 25%, and will allow rehabilitation in these “green spots” to target the re-

establishment of evergreen closed forest (complex mesophyll vine forests to mesophyll 

vine forests).  

 

To achieve the best environmental outcomes with this additional resource and to maximise 

the area of the new leases that can be rehabilitated to evergreen closed forest, the 

company proposes to undertake its own research trials that will focus on three key issues 

identified in this assessment: a) nutrient recapitalisation of rehabilitation sites and the 

subsequent initiation of effective and sustainable nutrient cycles; b) creating a soil profile 

with water holding characteristics adequate to support evergreen closed forest; and, c) 

increasing the effectiveness of weed management strategies. 

 

The design of these trials will be based on the advice from experts in rehabilitation of 

disturbed tropical landscapes. The trials will evaluate a range of methods that have proven 

their efficacy elsewhere and adapt these to the Christmas Island situation. Methods for (a) 

more effective fertiliser delivery and retention, (b) amendments to improve soil nutrient 

and water holding characteristics (including biochar, organic mulches and Terra preta), and 

(c) approaches to facilitate the more rapid re-introduction of soil microbes (e.g. BioVital) 

are key treatments the company and its advisors have been actively investigating and 

these will be incorporated into the designs of the proposed trials to advance knowledge in 

minesite rehabilitation.  

 

The assessment concludes that CIP’s broad strategy for rehabilitation of different post-

mine landscapes is based on sound principles as demonstrated by the success of some 

rehabilitation areas on both stockpile bases and karstic minefields.  However, there is a 

very clear lesson that the predictability and continuing progressive development of 

rehabilitation is predicated on consistent and rigorous management of weeds and nutrients 

on the sites during the first 5 years after their establishment. 
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1. Introduction 

In February 2009, C Change Total Carbon Solutions (C Change)and EWL Sciences (EWLS) 

were contracted by Christmas Island Phosphates (CIP) to undertake an assessment of the 

rehabilitation efforts undertaken by CIP in newly mined areas since January 2001.  

 

This external assessment report was commissioned by CIP to obtain an evaluation of the 

progress of CIP’s rehabilitation efforts on areas of their existing mine leases not proposed 

to be rehabilitated under the Christmas Island Minesite to Forest Rehabilitation (CIMFR) 

programme. This assessment was commissioned by CIP to: 

• Describe the current status of all areas where rehabilitation works have been 

undertaken by the company; 

• Identify factors associated with the apparent success of the rehabilitation ; 

• Suggest improvements and modifications to CIP’s rehabilitation processes and 

practices to increase their effectiveness and/or reduce costs; and  

• Suggest rehabilitation trials relevant to furthering the understanding of rehabilitation 

processes on Christmas Island and enhancing future prospects of success in a wider 

range of post-mine landscapes. 

 

2. Assessment of Revegetation  

CIP’s rehabilitation activities commenced during the 2000/01 ‘wet’ season. Since this time, 

CIP’s rehabilitation activities have focused on two strongly contrasting post-mine 

landscapes, and a small trial on a third landscape type. These landscape types are:  

• Karstic (pinnacle) Landscapes - typical of those in secondary and tertiary mined areas;   

• Stockpile Bases - areas of the original land surface re-exposed after removal of 

stockpiles of ore and other materials; and, 

• Chalk Pit – areas previously used for the extraction of chalk. 

 

CIP’s Rehabilitation Plan recognizes that these landscapes have grossly different physical 

characteristics and consequently require different rehabilitation approaches, including site 

preparation, site management and species compositions. Currently, stockpile bases are 

ripped on contour with no additional soil and subsequently planted out with nursery stock 

and directly seeded with native seeds. In contrast, pinnacle fields make use of the 

microsites created by the topography. Access tracks are created and plants and seeds are 

introduced to make the most of the local conditions. All rehabilitated areas are serviced by 

regular fertiliser application and weed management practices. 

 

Field assessments of these trials were made in November 2001 (Reddell & Zimmermann 

2003a) and December 2005 (EWLS 2005). These assessments involved field surveys/site 

inspections, recording the presence, abundance and distribution of plant species (including 

weeds), their occurrence in relation to microsites, and their appearance and apparent 

‘health’ (e.g. foliar symptoms of nutrient deficiencies, extent of any damage by insects and 

fungi, evidence of premature leaf senescence). Observations on site and soil surface 

conditions, such as extent of erosion, soil crusting, accumulation of organic matter, were 

also made. This assessment follows the monitoring methods and assessment parameters 
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used by the two previous investigations. For this assessment, transects were established 

to quantify species abundances and growth in each site.  Where foliar symptoms of 

possible nutrient deficiencies were observed, these were characterised from knowledge 

gathered from previous audits where leaves were sampled from healthy and apparently 

unhealthy plants for later chemical analysis. Observations and assessment of the progress 

of rehabilitation in these areas are presented below. 

 

As identified by Reddell and Zimmermann (2003a), there are three sequential phases that 

are critical in determining the final success of the forest rehabilitation on the mining 

impacted areas on Christmas Island. These are:  

• Plant establishment, survival and early growth;  

• Capture of site resources (light, nutrients, water) and associated ‘canopy closure’ (i.e. 

the development of a mid-dense canopy which significantly interferes with the growth 

of light demanding weeds) by the desired species; and,  

• Development of structure and sustainability in the vegetation (i.e. stature, vertical 

layering and variable stem classes within the plant community, fruiting and 

establishment of volunteer and recruited saplings).  

 

This report covers all three sequential phases where they are relevant. 

2.1 Rehabilitation Areas 

The first broad-scale rehabilitation activities by CIP based on these plans commenced in 

the 2000/01 ‘wet’ season. Since that time, CIP has conducted rehabilitation activities on a 

total of 26.22 ha of disturbed land – 19.44 ha of karstic landscape, 5.64 ha of stockpile 

bases and 1.14 of chalk pit (Table 1).  

 

The rehabilitation sites are concentrated in the North-eastern and South-eastern sections 

of Christmas Island (Figures 1 & 2). A more detailed description of each site is given 

below. 

 

Table 1: Overview of CIP rehabilitation activities 2001-2008. 

Rehabilitation Site Landform Area (ha) Date 
Rehabilitated 

Figure 
Reference 

ML101 Field 17 South Pinnacle Field 1.98 2006/2007 Figure 10 

ML100 SPW2 Pinnacle Field 4.56 2004/2005 Figure 9 

ML136 500ft Quarry Pinnacle Field 5.58 2003/2004 Figure 8 

ML128 LB1 Pinnacle Field 1.1 2001/2002 Figure 7 

Ml101 Field 17 Chalk Area Pinnacle Field 3.46 2000/2001 Figure 6 

ML100 SPW1 Pinnacle Field 2.76 2000/2001 Figure 5 
     

ML133A Heritage Field Stockpile Base 0.87 2005/2006 - 
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Rehabilitation Site Landform Area (ha) Date 
Rehabilitated 

Figure 
Reference 

ML112 Stockpile Base 0.6 2005/2006 Figure 9 

ML106 Field 18 Stockpile Base 1.83 2001/2002 Figure 10 

Ml133A Field 8D Stockpile Base 0.67 2000/2001 Figure 11 

ML133A Field 24P Stockpile Base 1.67 2000/2001 Figure 12 
     

ML 133A Chalk Pit Chalk Pit 1.14 2004/2005 Figure 13 
     

  Area (ha) % of Total  
Total Rehabilitated Area 26.22 100%   

Total Pinnacle Field Area 19.44 74%   
Total Stockpile Base Area 5.64 22%   

Total Chalk Pit Area 1.14 4%   
 

 

500 0 500 1000 1500 Meters

N

CIP Lease Boundary
CIP Rehab Site

#

ML136 500ft Quarry

# ML133A Heritage Field

#

ML133A Chalk Pit

#

ML133A Field 24P

#

ML133A Field 8D

#

ML128 LB1

 
Figure 1: Location of CIP rehabilitation sites in the North-eastern quadrant of Christmas Island. 
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Figure 2: Location of CIP rehabilitation sites in the South-eastern quadrant of Christmas Island. 

 

2.2 Karstic Landforms 

The karstic landscapes left after extractive mining activities and selected for rehabilitation 

by CIP are highly heterogeneous in nature. They are characterized by a rough and often 

sharply undulating surface topography, significant areas of exposed limestone pinnacles 

and a high spatial variability in soil cover and depth (Figures 3). This heterogeneity of the 

land surface creates a range of physical environments that differ in their exposure, soil 

resources and ability to capture and retain water and plant litter. As a consequence of this 

heterogeneity, their potential suitability as microsites for establishment of different plant 

species is also quite variable resulting, in many instances, in a patchy spatial distribution in 

both the occurrence of vegetation (Figure 4) and its growth performance (Reddell & 

Zimmermann, 2003a). 

 

A description of each karstic landscape is given below. 

1 0 0 0 0 1 0 0 0 2 0 0 0 3 0 0 0 M e t e r s 

N 

C I P   L e a s e   B o u n d a r y 
C I P   R e h a b   S i t e 

# 

M L 1 1 2 

# 

M L 1 0 6   F i e l d   1 8 

# 
M L 1 0 0   S o u t h   P o i n t   We s t   2 

# 
M L 1 0 0   S o u t h   P o i n t   We s t   1 

# 
M L 1 0 1   F i e l d   1 7   C h a l k  A r e a 

# 
M L 1 0 1   F i e l d   1 7   S o u t h 
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Figure 3 – Heterogeneity in the post-mining landscape in an area immediately to the North 

of ML100 Field SPW2. 

 

 
Figure 4 – Patchy distribution of planted rehabilitation tree species. Macaranga tanarius 

dominant in the landscape. 
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2.2.1 ML101 Field 17 Chalk Area 

Mining in ML101 Field 17 Chalk Area (Field 17 Chalk Area) commenced in 1998 and the 

site was prepared for rehabilitation activities in August 2000. Alkalinity in soft pinnacle 

areas is much higher than in hard pinnacle areas as the material is friable and the calcium 

carbonate of the pinnacles readily mixes with the remaining substrate. Access tracks were 

established and fertiliser and direct seeding trials were developed.  

 

By the time that rehabilitation activities commenced in January 2001, natural revegetation 

processes were occurring, primarily in the arrival of the native fern Nephrolepsis multiflora 

and the exotic shrub Mimosa pudica. The site was actively maintained with regular 

fertiliser application and weed management activities until the site was abandoned in 

January 2005. No active management of this site has occurred since this time. Before the 

abandonment of this site, planted species were showing marked signs of nutrient 

deficiency and tip dieback was beginning to be widespread. 

 

Field ML101 Field 17 Chalk Area 
Field Type Pinnacle Fields 
Date 
Rehabilitated 

January 2001 

Management • Site abandoned in October 2004. 

General 
Description 

• Widespread dieback of all planted species. Site captured by ferns, 
predominantly Nephrolepsis multiflora. Stunted forms of Muntingia 
calabura also present but not widespread. 

• Macaranga tanarius is the most common tree species, with 
Callophyllum inophyllum and Terminalia catappa also persisting in 
stunted form and all plants showing signs of chlorosis. 

• One small stand of trees has survived better than the rest of the 
rehabilitated area. This small stand of trees is connected to the forest 
on the south-western side of the area and is characterised by a gully 
and more residual soil than other areas. 
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Figure 5 – ML101 Field 17 Chalk Area rehabilitation site (Pinnacle Field). 

2.2.2 ML100 Field SPW 

Mining commenced in South Point West (SPW) in 1998 and is still continuing in a northerly 

direction. In contrast to Field 17 Chalk Area, the SPW rehabilitation area consists of mostly 

deep pinnacles of hard limestone and consequently has a range of microsites that differ in 

their exposure, soil resources and ability to trap and retain water and organic material. 

Access to the 2.76 ha of SPW was constructed after mining and due to the sites long and 

narrow shape (450m long with an average width of 60m), issues associated with difficult 

access have not arisen. The site was actively maintained with regular fertiliser application 

and weed management activities until the site was abandoned in January 2005. No active 

management of this site has occurred since this time. Fertiliser and weed management 

activities are expected to be reinstated in March 2009. 
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Field ML 100 Field SPW 1 
Field Type Pinnacle Fields 
Date 
Rehabilitated 

January 2001 

Management 

• Site has not been managed since January 2005. 
• Previous to this, scheduled weed management and fertilisation 

occurred twice yearly. 
• No in-fill planting has occurred. 

General 
Description 

• Site shows varied signs of good nutrient capitalisation considering it 
has not been fertilised for many years. Areas immediately adjacent to 
forest show signs of good growth and subsistence. 

• Nutrient cycling evident with some volunteers and recruits 
establishing. 

• Asplenium listeri located under 12m Melochia umbellata and 
Macaranga tanarius trees  

• Some areas showing signs of dieback and stunting. In these areas, 
Nephrolepsis multiflora and Muntingia calabura are recapturing the 
site . 

• Leucaena leucocephala, Cordia curassavica,Mimosa invisa, Mimosa 
pudica and Muntingia calabura are the predominant weed species. 

 

 
Figure 6 - ML100 Field South Point West 1 rehabilitation site (Pinnacle Field). 
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2.2.3 ML128 Field LB1 

Mining at ML128 Field LB1 (LB1) was completed in October 2001 and the site was prepared 

for rehabilitation shortly thereafter. The site is a ravine on the lower terrace of Christmas 

Island and is framed on either sides by steep slopes. Mining occurred on two levels with 

access being reinstated to the upper level and the lower level remaining difficult to access 

without abseiling. Consequently, direct planting was restricted to the upper, easily 

accessible area, and direct seeding was employed for the area that was not accessible by 

normal means. Rehabilitation activities commenced in January 2002 and were maintained 

with regular weed management and fertiliser applications until September 2004. No active 

management of the site has occurred since this time. 

 

Field ML 128 Field LB1 
Field Type Pinnacle Fields 
Date 
Rehabilitated 

January 2003 

Management 

• Site has not been managed since January 2005. 
• Previous to this, scheduled weed management and fertilisation 

occurred twice yearly. 
• No in-fill planting has occurred. 

General 
Description 

• Site shows varied signs of good nutrient capitalisation considering it 
has not been fertilised for many years. Areas immediately adjacent to 
forest show signs of better growth and subsistence. 

• Species showing signs of good growth and health are Macaranga 
tanarius, Melochia umbellata, Terminalia catappa and Barringtonia 
racemosa.  

• Leucaena leucocephala,Mimosa invisa, Mimosa pudica and Muntingia 
calabura are the predominant weed species. 
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Figure 7 – ML128 Field LB1 rehabilitation site (Pinnacle Field). 

2.2.4 ML136 500ft Quarry 

The 500ft Quarry at ML136 was one of the first places where active phosphate removal 
was conducted on Christmas Island. The site has been exposed to both secondary and 
tertiary extraction and was finally prepared for rehabilitation activities in October 2003. 
Rehabilitation activities commenced in January 2004. Due to the extensive mining activity 
in this area, the site shows significant variation of microsites with some areas showing 
signs of complete substrate removal (Beds 7 & 8). Other areas within 500ft Quarry consist 
of small pockets of mined area surrounded by natural vegetation, while other areas share 
boundaries with weed thickets. Maintenance of this site was abandoned in January 2005. 
No other management activity has occurred since this time. 

 
Field ML 136 500ft Quarry 
Field Type Pinnacle Fields 
Date 
Rehabilitated January 2004 

Management 
• Site has not been managed since January 2005. 
• Previous to this, scheduled weed management and fertilisation 
occurred twice. 

General 
Description 

• Many areas of site show signs of significant regression and plant die 
back. Chlorosis is predominant on most plants. 
• Areas immediately adjacent to forest show signs of good growth and 
subsistence. 
• Macaranga tanarius is the most prevalent species. 
• Leucaena leucocephala,Mimosa invisa, Mimosa pudica and Muntingia 
calabura are the predominant weed species. Some areas have been 
captured by Nephrolepsis multiflora. 
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Figure 8 – ML136 500ft Quarry rehabilitation site (Pinnacle Field). 

2.2.5 ML100 Field SPW2 

The mining area at ML100 Field South Point West 2 (SPW2) is an extension of previous 

activities in the area. The site lies immediately north of SPW and shares many similar 

characteristics including deep pinnacles. Some areas have had extensive soil removal and 

remain almost completely rock. The site was prepared for rehabilitation activities in 

October 2004 and tree planting and direct seeding commenced in January 2005. The site 

was maintained until January 2008 when all maintenance activities were suspended. No 

other management activity has occurred since this time. Fertiliser and weed management 

activities are expected to be reinstated in March 2009. 

 
Field ML 100 Field SPW2 
Field Type Pinnacle Fields 
Date 
Rehabilitated January 2005 

Management 

• Site has not been managed since January 2008. 
• Previous to this, scheduled weed management and fertilisation 

occurred twice yearly. 
• Some in-fill planting has occurred. 

General 
Description 

• Some areas of site show signs of regression and plant die back. 
Chlorosis is predominant on most plants. 

• Areas immediately adjacent to forest show signs of better growth and 
subsistence. 

• Macaranga tanarius is the most prevalent species. 
• Leucaena leucocephala,Mimosa invisa, Mimosa pudica and Muntingia 

calabura are the predominant weed species. Some areas have been 
captured by Nephrolepsis multiflora. 
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Figure 9 - ML100 Field South Point West 2 rehabilitation site (Pinnacle Field). 

2.2.6 ML101 Field 17 South 

ML100 Field 17 South (Field 17 South) consists of approximately 2 ha of soft pinnacle 

landscape. Mining was completed in October 2006 and rehabilitation activity commenced in 

January 2007. One access road was created and due to the size and shape of the area, 

access issues have eventuated as some areas are some distance from this one access 

road. The site was maintained until January 2008 when all maintenance activities were 

suspended. No other management activity has occurred since this time. 

 

Field ML101 Field 17 Chalk Area 
Field Type Pinnacle Fields 
Date 
Rehabilitated 

January 2001 

Management • Site abandoned in October 2004. 

General 
Description 

• Widespread dieback of all planted species. Site captured by ferns, 
predominantly Nephrolepsis multiflora. Stunted forms of Muntingia 
calabura also present but not widespread. 

• Macaranga tanarius is the most common tree species, with 
Callophyllum inophyllum and Terminalia catappa also persisting in 
stunted form and all plants showing signs of chlorosis. 

• One small stand of trees has survived better than the rest of the 
rehabilitated area. This small stand of trees is connected to the forest 
on the south-western side of the area and is characterised by a gully 
and more residual soil than other areas. 
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Figure 10 – ML101 Field 17 South rehabilitation site (Pinnacle Field). 

2.3 Stockpile Bases 

Stockpile Bases, as their name suggests, are areas where phosphate material was 

stockpiled and subsequently reclaimed for processing at a later date. Although having a 

deeper ‘soil’ profile, which intuitively may appear to provide a better substrate and more 

favourable rehabilitation conditions, this is not necessarily the case. The lack of microsites 

for seedling establishment, very low soil organic matter and cation exchange capacity, high 

compaction and the presence of aggressive weedy species (both in the soil seed bank and 

as established plants in proximity to the rehabilitation) can cause particular problems for 

establishment of the desired vegetation (Figure 11). As a consequence, the environmental 

conditions for seedling establishment on old stockpile bases are very different from the 

karstic land surface and require different revegetation techniques to deal with some of 

their unique problems. Stockpile bases are heavily compacted sites and require contour 

ripping prior to any rehabilitation activity. 

 

A description of each stockpile base is given below. 
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Figure 11 – Aggressive weed species, particularly the scramblers Calopogonium caeruleum 

and Centroscema pubescens, impacting the growth of planted species at ML133A Field 8D. 

 

2.3.1 ML133A Field 8D 

ML133A Field 8D (Field 8D) is the base of an old stockpile that was removed in the 1970s. 

The site had been invaded by weed species at this time and prior to rehabilitation 

preparatory earthworks, was a weed thicket. Consequently, high numbers of Muntingia 

calabura and Leucaena leucocephala are in the seed bank of this area. Parts of this area 

were originally set aside for canopy management trials. Deep ripping of the site occurred 

in November 2000 and the site was planted and direct seeded in January 2001.  

 

High populations of weed species presented considerable management problems at this 

site in the first three years of management. Weeds were routinely poisoned and cut down 

manually. The site was maintained until January 2007 when all maintenance activities 

were suspended. No other management activity has occurred since this time. Fertiliser and 

weed management activities are expected to be reinstated in March 2009. 
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Figure 12 – ML133A Field 8D rehabilitation site (Stockpile Base). 

2.3.2 ML133A Field 24P 

ML133A Field 24P (Field 24P) is the base of an old stockpile that was removed in 1998. 

The site had been invaded by weed species at this time and prior to rehabilitation 

preparatory earthworks, was a weed thicket. Consequently, high numbers of Muntingia 

calabura and Leucaena leucocephala are in the seed bank. Deep ripping of the site 

occurred in November 2000 and the site was planted and direct seeded in January 2001.  

 

Populations of weed species presented considerable management problems at this site in 

the first three years of management, although overall weed  density was significantly smaller in 

Field 8D. Weeds were routinely poisoned and cut down manually. The site was maintained until 

January 2007 when all maintenance activities were suspended. No other management activity 

has occurred since this time. Fertiliser and weed management activities are expected to be 

reinstated in March 2009. 

 
Field ML133A Field 24P 
Field Type Stockpile Base 
Date 
Rehabilitated January 2001 

Management 

• Site has not been managed since January 2008. 
• Previous to this, scheduled weed management and fertilisation 

occurred twice yearly. 
• Significant weed management occurred in December 2006. 
• In-fill planting occurred in January 2007. 

General 
Description 

• Site shows signs of good nutrient capitalisation considering it has not 
been fertilised for over a year.  

• All species show signs of good growth and health.  
• Areas closer to the forest edge have experienced better growth. 
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• Seed trial area has been captured predominantly by Nephrolepsis 
multiflora and Muntingia calabura. 

• Leucaena leucocephala, Cordia curassavica,Mimosa invisa, Mimosa 
pudica and the legume scramblers Calopogonium caeruleum, 
Centrosema pubescens and Macroptilium atropurpureum are 
prevalent, particularly on the exposed edges. 

 

 
Figure 13 – ML133A Field 24P rehabilitation site and PANCI rehabilitation site (Stockpile Base). 

2.3.3 ML106 Field 18 

ML106 Field 18 (Field 18) is a highly compacted site that was the base of an old stockpile 

subsequently converted into a laydown area and turning yard for mining equipment. The 

site was ripped and prepared for rehabilitation activities in November 2001 and 

subsequently planted and direct seeded in January 2002.  

 

Additional planting was conducted on this site in February 2008 after considerable damage 

was done during the removal of infestations of Cordia curassavica in 2007. Approximately 

300 plants were planted including Cordia subcordata, Pandanus elatus, Melia azederach, 

Terminalia catappa, Dysoxylum gaudichaudianum, Gyrocarpus americanus and 

Calophyllum inophyllum. The site was maintained until February 2008 when all 

maintenance activities were suspended. No other management activity has occurred since 

this time. Fertiliser and weed management activities are expected to be reinstated in 

March 2009. 
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Field ML 106 Field 18 
Field Type Stockpile Base 
Date 
Rehabilitated 

January 2003 

Management 

• Site has not been managed since January 2008. 
• Previous to this, scheduled weed management and fertilisation 

occurred twice yearly. 
• In-fill planting has occurred with 300 plants consisting of Cordia 

subcordata, Pandanus eltatus, Terminalia catappa, Dysoxylum 
gaudichaudianum and Callophyllum inophyllum. 

General 
Description 

• Site shows varied signs of good nutrient capitalisation considering it 
has not been fertilised for a year. Areas immediately adjacent to forest 
show signs of better growth and subsistence. 

• Species showing signs of good growth and health are Macaranga 
tanarius, Melochia umbellata, Spondias cytherea, Hibiscus tiliaceus, 
Callophyllum inophyllum and Terminalia catappa. 

• Leucaena leucocephala, Mimosa invisa, Mimosa pudica and the 
legume scramblers Calopogonium caeruleum, Centrosema pubescens 
and Macroptilium atropurpureum are the predominant weed species. 

 

 
Figure 14 – ML106 Field 18 rehabilitation site (Stockpile Base). 
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2.3.4 ML112 

ML112 is a highly compacted site that was the base of an old stockpile. The site was ripped 

and prepared for rehabilitation activities in November 2005 and subsequently planted and 

direct seeded in January 2006.  

 

Additional planting was conducted on this site in February 2008 after considerable damage 

was done during the removal of infestations of Cordia curassavica in 2007. Approximately 

70 plants were planted including Cordia subcordata, Pandanus elatus, Hibiscus tiliaceaus, 

Melia azederach and Dysoxylum gaudichaudianum. The site was maintained until February 

2008 when all maintenance activities were suspended. No other management activity has 

occurred since this time. Fertiliser and weed management activities are expected to be 

reinstated in March 2009. 

 

Field ML 112 
Field Type Stockpile Base 
Date 
Rehabilitated 

January 2006 

Management 

• Site has not been managed since January 2008. 
• Previous to this, scheduled weed management and fertilisation 

occurred twice yearly. 
• In-fill planting has occurred with 70 plants consisting of Cordia 

subcordata, Dysoxylum gaudichaudianum, Hibiscus tiliaceus and 
Pandanus christmastensis. 

General 
Description 

• Site shows varied signs of good nutrient capitalisation considering it 
has not been fertilised for a year. Areas immediately adjacent to forest 
show signs of better growth and subsistence. 

• Species showing signs of good growth and health are Macaranga 
tanarius, Melochia umbellata, Spondias cytherea, Hibiscus tiliaceus, 
Callophyllum inophyllum and Terminalia catappa. 

• Leucaena leucocephala, Mimosa invisa, Mimosa pudica and the 
legume scramblers Calopogonium caeruleum, Centrosema pubescens 
and Macroptilium atropurpureum are the predominant weed species. 
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Figure 15 – ML112 rehabilitation site (Stockpile Base).  

2.4 Chalk Pit Areas 

The environmental conditions for seedling establishment on chalk pit areas are very 

different from the karstic and stockpile landscapes described above. These sites exhibit 

extreme conditions with all the soil profile being removed during operations. Although the 

chalk is friable, the material is often extremely compacted from heavy machinery activity. 

The high alkalinity of the sites, combined with the relatively benign landscape profile (lack 

of microsites) often lend these sites to be unsuitable for plant growth (Figure 16). Areas 

within Chalk Pit sites can remain devoid of vegetation for years, whilst other areas remain 

suitable only for limited hardy weed species who often exhibit signs of stress. 
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Figure 16 – ML133a Chalk Pit area showing clear signs of arrested succession to a fern 

field dominated by Nephrolepsis multiflora. 

2.4.1 ML133A Chalk Pit 

The ML133A Chalk Pit site was prepared for rehabilitation by deep ripping the surface in 

October 2003. Subsequent tree planting and direct seeding occurred in January 2004, 

however the site was not maintained and plants only received one fertiliser application 

before being abandoned in September 2004. No other maintenance activities have 

occurred since this time. 

 

Field ML 133A Chalk Pit 
Field Type Pinnacle Fields 
Date 
Rehabilitated 

January 2005 

Management 
• Site has not been managed since June 2005. 
• Previous to this, initial weed management and fertilisation occurred. 

General 
Description 

• Most areas of site show signs of regression and plant die back. 
Chlorosis is predominant on most plants. 

• Areas immediately adjacent to forest show signs of better growth. 
• Most areas have been captured by Nephrolepsis multiflora. Muntingia 

calabura is also present. 
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Figure 17 – ML133A Chalk Area rehabilitation site (Chalk Pit). 
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3. Overall Assessment of Rehabilitation Success 

Reddell (2001) stated that the key changes in the site physical environment in the post-

mining landscape that are relevant to CIP’s rehabilitation strategy are: 

• a drastic reduction in overall site nutrient ‘capital’ available to support plant growth; 

• markedly changed site hydrological characteristics associated predominantly with 

much lower water retention/ storage capacity in the upper part of the new, shallower, 

‘soil’ profile; and 

• greater exposure with more extreme and more rapidly fluctuating temperatures, 

radiation loads and surface soil moisture conditions. 

 

Moreover, the regeneration characteristics, life history attributes and environmental 

tolerances of the flora ‘available’ to recolonise the mined landscapes pose additional 

constraints to the rehabilitation process. In particular, Reddell (2001) makes specific 

reference to the following: 

• there are remarkably few pioneer/ secondary successional tree species represented in 

the native flora of the island (Macaranga tanarius, Pipterus argenteus and Melia 

azedarach being the main examples); and, 

• there are a number of highly aggressive, introduced weedy species that can 

outperform native species in disturbed areas, ‘capture’ minefields, and ‘arrest’ 

successional processes. 

 

Reddell & Zimmermann (2003a) concluded that “although the company’s strategy had 

been highly successful in establishing an appropriate vegetation cover, the next 3 to 5 

years would be crucial in determining the longer-term success of the rehabilitation”. It 

identified that (i) continuing to maintain good weed control and (ii) effective nutrient 

‘recapitalization’ of the sites, would be fundamental to ensure that growth and 

development of the desired vegetation was not impeded. 

 

Table 2 shows a snapshot of the overall success of rehabilitation efforts conducted by CIP 

in Karstic, Stockpile Base and Chalk Pit landforms as described by this assessment. The 

assessment found that in general the rehabilitation of stockpile bases by CIP had been 

very successful with a good cover of native species and high growth rates of the 

revegetation. In areas where biocides had not been used for some time, evidence of 

accumulation of soil organic matter and commencement of nutrient cycling was found. 

Recruitment of native species (both those established on-site and volunteers from 

elsewhere) was occurring at these sites. Most rehabilitated stockpile bases were healthy 

systems showing signs of continued growth and increasing biological activity and diversity. 

Continued weed control, effective nutrient ‘recapitalization’, and further enrichment 

planting of later successional species will be critical to ensure that growth and 

development of the desired vegetation is achieved in such areas. 
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Rehabilitation success on the much harsher karstic landforms has been highly variable 

both within and between minefields (Table 2). The reasons for this variability are 

completely predictable and were discussed in detail in CIPs Rehabilitation Strategy, Reddell 

(2001), and Reddell & Zimmermann (2003a,b, 2005). Success in rehabilitating degraded 

landscapes on Christmas Island is to be related to the influence of three main factors: 

• The areal extent and the severity /intensity of the original disturbance (especially how 

much of the soil profile has been disrupted or removed); 

• The proximity to the nearest forest boundaries and/or to weed-infested areas; and, 

• The subsequent disturbance or management history of the area (especially the 

frequency and intensity of management measures such as weed management and 

fertiliser application). 

 

Some localised areas in the karstic minefields have been highly successful with well 

established flora (up to 12m in height), establishing volunteers and on-site recruits and 

signs of nutrient cycling and development of soil structure associated with organic matter 

being incorporated into the thin soil profiles that occur between the limestone pinnacles.  

In contrast, significant areas have been unsuccessful and have ‘regressed’ despite good 

early survival and growth. The critical factors in this regression are almost certainly the 

premature cessation of the recommended weed and nutrient management on these sites. 

The impacts of this were most evident in the highly alkaline (chalky) sites and in areas 

where management was withdrawn within the first two years after establishment. 

 

Interestingly, the discovery during the assessment of the EPBC-listed and critically 

endangered fern Asplenium listeri colonising limestone pinnacles in one of CIP’s karstic 

rehabilitation areas at South Point West demonstrates the potential that effectively 

rehabilitated karstic minefields have in providing habitat for that species. 
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Table 2: Overall success of rehabilitation efforts conducted by CIP in Karstic, Stockpile Base and Chalk Pit landforms 

  Stockpile Bases Karstic Landscapes Chalk Pit 

 ML112 ML 106  
Field 18 

ML133A 
 Field 8D 

ML133A 
 Field 24P 

ML100  
Field SPW1 

ML100 
Field SPW2 

ML101 
Field 17 
South 

ML128 
Field LB1 

ML136 
500ft 

Quarry 

ML101 
Field 17 

Chalk Area 

ML133A 
Chalk Pit 

Overall success                       

Growth Rates                       

Plant Health                       

Seedling Survival                       

Plant Diversity                       

Plant Density                       

Nutrient Recapitalisation                       

Nutrient Cycling                       

Recruitment Establishment                       

Volunteer Establishment                       

Canopy Closure                       

Groundcover                       

Fern Cover                       

Weed Issues                       

 Leucaena leucocephala                       

 Cordia currassavica                       

 Muntingia calabura                       

 Exotic Scramblers                       

 
Overall 

Success 
Growth  Rates Plant Health 

Seedling 

Survival 

Plant Diversity 

& Density 

Nutrient 

Recapture 
Nutrient Cycling 

Recruitment & 

Volunteer 

Establishment 

Canopy Closure Ground Cover Fern Cover Weed Issues 

  Very Successful Very Good Very Good Very Good Very High Very Goo\d Very Good Very Good 80% -100% 80% -100% 0% - 20% None 

  Successful Good Good Good High Goode Good Good 60% -80% 60% -80% 20% - 40% Slight 

  Variable Variable Variable Variable Moderate Variable Variable Variable 40% -60% 40% -60% 40% - 60% Localised 

  Poor Poor Poor Poor Low Poor Poor Poor 20% - 40% 20% - 40% 60% - 80% Widespread 

  Very Poor Very Poor Very Poor Very Poor Very Low Very Poor Very Poor Very Poor 0% - 20% 0% - 20% 80% - 100% Invasion 
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3.1 Successional Pathways 

In the context of evaluating general success or failure of the rehabilitation trials 

undertaken by CIP to date, it is essential to understand the various successional pathways 

identified by Reddell and Zimmermann (2003b)(Figure 18). Based on observations of the 

secondary vegetation types on Christmas Island, Reddell and Zimmermann (2003b) 

identified four main successional pathways:  

1. Arrested Successions dominated by Ferns 

2. Stagnant successions dominated by thickets of exotic shrubs and vines; 

3. Reconstructive successions dominated by Macaranga tanarius; and, 

4. Retrogressive successions leading to fernlands. 

 

All four pathways have been observed in CIPs various rehabilitation trials.  

 

 
Figure 18 – An interpretation of the environmental determinants and successional 
relationships between the 7 major secondary (regrowth) vegetation types occurring on 
Christmas Island.  
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3.1.1 Arrested Successions  

In areas that experience arrested successions on Christmas Island, much of the soil profile 

has been removed with exposed pinnacles common. These sites are colonised early by 

ferns which then develop a dense low canopy. These fernlands do not develop floristically 

or structurally any further and form stable long-term vegetation cover. 

 

Of the areas assessed for this report, the ML133A Chalk Pit area (Figure 17) and Field 17 

Chalk Area exhibit characteristic traits of following this successional path (Figure 19). 

Initially, successful establishment of pioneer rainforest species occurred at these sites until 

species reached a particular size (~2m in height). Then severe tip dieback was observed 

followed by senescence and death shortly thereafter. Due to the withdrawal of 

management from this site prior to complete regression, it is unclear if such an absolute 

regression to fernfield would have eventuated if management would have continued.  

 

 
Figure 19 – ML101 Field 17 Chalk Area showing clear signs of arrested succession to a fern 

field dominated by Nephrolepsis multiflora. 

 

Current areas in danger of following this pathway include all of Field 17 South and some 

areas of 500ft Quarry.  
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3.1.2 Stagnant Successions of Exotic Shrubs and 
Vines 

This successional pathway occurs on sites where the soil profile has been removed or 

significantly disturbed.  Typically, these areas are colonised by exotic shrubs and vines 

forming low shrubland which overtime develop into shrub thickets dominated by either 

Leucaena leucocephala or Muntingia calabura. Some of these shrub thickets, especially 

those dominated by L. leucocephala, can be relatively stable. In other cases, especially 

those thickets dominated by M. calabura on very thin soils and exposed pinnacles, the 

shrubland looses integrity as the M. calabura age and senesce, and the systems regresses 

to a fernland. 

 

Examples of areas of current rehabilitation that are showing signs of becoming stagnant 

successions of exotic shrubs can be seen at Field 17 Chalk Area, 500ft Quarry (Figure 20) 

and Chalk Pit (Figure 21). Small pockets of SPW and SPW2 are also susceptible of 

becoming stagnant successions if management in these areas does not re-commence 

immediately. 

 

 
Figure 20 – Bed 3 of 500ft Quarry showing a stagnant succession of the exotic shrub 

Muntingia calabura. 
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Figure 21 – A section of the Chalk Pit Area showing a stagnant succession of the exotic 

shrub Muntingia calabura. 

3.1.3 Reconstructive Successions 

Reconstructive successions are initiated by the establishment of a shrubland/fernland 

dominated by the pioneering species Macaranga tanarius. This vegetation type occurs in 

cleared areas of varying thicknesses of soil, from sites where the original soil profile is 

largely in tact through to pinnacle fields where most soil has been removed. These sites 

are usually located in close proximity to a forest, or regrowth forest edge. These 

shrublands develop into simple secondary forests with a sparse to mid-dense canopy of M. 

tanarius (up to 12m in height). The subsequent development of these simple Macaranga 

forests then follows one of two pathways depending on the extent of removal of the 

original soil profile, the distance to forest, or re-growth edges and in respect to the 

rehabilitation of degraded lands, the time and effort employed in a particular area. 

 

Following Pathway 1, the Macaranga continues to grow to 20m height and the forest 

becomes more structurally complex with sub-canopy and mid-strata layers of primary 

forest species (e.g. Inocarpus fagifer, Barringtonia racemosa, Dysoxylon gaudichaudianum, 

Tristiropsis actangula) developing over time. Following Pathway 2 (retrogressive 

succession), little structural development occurs and the M. tanarius begins to senesce and 

over time these sites regress to a fernland. 

 

Pathway 1 (reconstructive successions) are currently developing on both karstic and 

stockpile rehabilitation areas. In karstic landforms at SPW 1, LB1 and 500ft Quarry (Figure 

22), reconstructive sucessions have established in pockets. Stockpile bases like Field 24P 

(Figure 23) and Field 8D also show definitive growth in establishing reconstructive 

successions. Areas in Field 18 and ML112 also show signs of developing into Pathway 1 

reconstructive successions. 
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Figure 22 – A section of 500ft Quarry showing the reconstructive succession establishing 

with Macaranga tanarius and Melia azederach as the main canopy species. 

 

 
Figure 23 – A section of Field 24P showing the reconstructive succession establishing with 

Macaranga tanarius as the main canopy species. 

 

Despite healthy growth in many areas of rehabilitation in Karstic landforms and stockpile 

bases, there is substantial risk that, without additional management, these will regress and 

switch to Pathway 2 type (successional processes, see chapter 3.4). Indeed, some areas of 

Field SPW 1 already show signs of heading down this path (Figure 24).  
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Figure 24 – A section of Field SPW1 showing the reconstructive succession of Macaranga 

tanarius showing signs of stress and senescence. The understorey in this area is 

dominated by Nephrolepsis mutliflora making the most of the open canopy. 

3.1.4 Retrogressive Successions 

Retrogressive successions (pathway 2) occur on areas that initially exhibit vigorous 

growth. However, growth of woody vegetation then slows considerably as they age and the 

canopy becomes more open with a consequent increase in the density of ferns in the 

ground layer. Loss of apical dominance, branch die-back and eventual senescence of older 

trees and shrubs then occurs, with little or no further recruitment of trees or shrubs. These 

vegetation types have ‘regressed’ to fernlands, a more ecologically stable and sustainable 

vegetation cover under the prevailing environmental conditions on these sites.  

 

Such retrogressive successions occur naturally in many tropical environments and are 

usually associated with the leakage of nutrients over long timescales. but can be 

accelerated by major anthropogenic disturbances such as extractive mining practices. On 

Christmas Island, these retrogressive successions in mined out areas almost certainly 

reflect that there is no nutrient capital remaining to sustainably support the taller more 

structurally complex woody vegetation types that occupied the sites prior to mining. This 

has important implications for the rehabilitation strategy for minefields and it is very likely 

that the poor success of many earlier rehabilitation efforts on Christmas Island was the 

result of ineffective nutrient recapitalisation of the minesites. 

 

Areas within Field SPW1 and Field SPW2 show immediate signs of being in retrogressive 

successional development and require immediate management to reverse this process. 
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4. Karstic Landscape Rehabilitation Success 

The strategy for vegetation establishment used by CIP for rehabilitation of these karstic 

minefields has been patchy in its success. Some areas show exceptional growth with tall 

trees establishing a good canopy cover and providing microhabitat for seedling 

establishment of later successional species (Figure 22). Other areas have completely 

regressed to fernfields with almost complete dieback of all planted species (Figure 19). 

Many areas exhibit high densities of weeds including Leucaena leucocephala and Cordia 

curassavica. Figures 25 – 30 show lifeform and groundcover data collected on transects in 

karstic landforms. 

 

Retaining the karstic land surface (in contrast to flattening pinnacles and filling with soil 

materials) creates a heterogeneous range of micro-environments with different run-off/ 

run-on characteristics, degrees of exposure, and soil thicknesses. This type of landscape 

‘design’ is highly effective, both in terms of water management and in creating a range of 

microsites favourable for seedling establishment. However, what has become clear with 

subsequent investigations, is that he management history of a particularly site, particularly 

in the task of nutrient capitalisation, is critical in determining the chances of success for 

that site. Because no management regime has been adhered to for any amount of time, it 

is not prudent to evaluate whether a particular regime has succeeded or not. What can be 

achieved is to assess what methods have been more successful than others. The 

knowledge gained through this approach will enhance minesite rehabilitation methods to 

produce better results in the future.  

 

The combination of nursery stock and direct seeding to establish plant cover was 

successful during the early establishment phases. Reddell and Zimmermann (2003a) 

stated that after the successful establishment of these karstic landforms, the next three to 

five years would be crucial to governing the longer-term success of these rehabilitation 

areas. The control of weeds, together with the effective nutrient recapititalisation of the 

sites would be fundamental to ensure that the growth and development of the desired 

vegetation is not impeded or subverted. This was noted to be especially so for species such 

as Macaranga tanarius, Terminalia catappa and Barringtonia racemosa that will be critical 

for site capture and forest re-development in subsequent years.  

 

As noted previously, due to various reasons, the management of these karstic landforms 

has not been undertaken in a routine manner and for the earlier sites (Field 17 Chalk Area 

and Field SPW1), management was stopped altogether by the 2004/2005 wet season. This 

has led to a very patchy success rate (Figures 19 & 22).  

 

Reddell & Zimmermann (2003a) stated that CIP’s weed management practices, if 

implemented, would be more than adequate to ensure that establishment of the desired 

vegetation is not too heavily impacted and that the course of vegetation development is 

not deflected or impeded. No management of many sites since 2004/2005 has led to a 

number of areas showing a significant presence of woody weeds, particularly Leaucaena 

leucocephala and Cordia curassavica in the karstic areas. 
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Due to the patchy nature of success, evidence of nutrient deficiencies in establishing 

vegetation, reinforces the crucial role that nutrient capitalisation plays in governing the 

longer term success of the rehabilitation of karstic landforms. Reddell and Zimermann 

(2003a) stressed that “it is certain that fertilizer applications will be required until at least 

the time of canopy closure (i.e. site capture and dominance by the tree cover) by the 

desired species in the rehabilitated areas. Even once this has occurred, further nutrient 

application may be required to build up the nutrient capital on the sites”.  

 

In all cases, fertiliser applications were withdrawn before canopy closure was achieved. 

Despite this, some areas have shown an ability to develop structural complexity, canopy 

closure and nutrient cycling. It should be noted that all these areas are located in close 

proximity to existing forest edges and the microsite benefit that they have provided have 

been clearly beneficial to rehabilitation success. Although some new seedlings in these 

areas have germinated and are developing, in-fill planting of later successional rainforest 

species will be required to ensure that the rehabilitated vegetation continues to develop a 

stature and structure similar to that of some of the native forests on exposed karstic land 

surfaces (semi-deciduous vine thickets) that are one of the desired ‘endpoint options’ for 

rehabilitation in these areas. 

 

 
Figure 25 – Transect data showing groundcover and lifeform abundance data from Field 17 

Chalk Area. 
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Figure 26 – Transect data showing groundcover and lifeform abundance data from Field 

SPW1 
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Figure 27 – Transect data showing groundcover and lifeform abundance data from Field 

LB1 
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Figure 28 – Transect data showing groundcover and lifeform abundance data from 500ft 

Quarry. 
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Figure 29 – Transect data showing groundcover and lifeform abundance data from Field 

SPW 2. 
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Figure 30 – Transect data showing groundcover and lifeform abundance data from Field 17 South 
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4.1 Species Composition and Growth  

More than 50 species of trees, shrubs, herbs and ferns were observed in the rehabilitation 

areas (Table 3 & 4). These included 18 species of native tree and shrub introduced 

deliberately (seedlings or direct seeded) as part of the rehabilitation process (Table 3 & 4), 

together with ‘volunteers’ that had colonized the sites naturally from surrounding areas. 

The ‘volunteer’ species were predominantly herbs, scramblers and ferns (7 species), but 

also included 4 woody weed species (Leucaena leucocephala, Muntingia calabra, Tecoma 

stans, Cordia curassavica) and  4 aggressive exotic scramblers (Mimosa invisa and M. 

pudica, Calopogonium caeruleum and Centrosema pubescens).  

 

Of the 22 species that had been planted and/or directly seeded as part of CIP’s 

rehabilitation program, 15 species have established and persisted and were observed in 

the survey (Table 3 & 4).  The species to have perished in the harsh environmental 

conditions experienced in early rehabilitation sites include Arenga listeri, Celtis timorensis, 

Cryptocarya nitens, Hernandia ovigara, Ochrosia ackeringae, Planchonella nitida and 

Syzigium nervosa. It is believed that infill planting of these species in some selected areas 

of good growth and canopy cover in Field SPW would be beneficial in facilitating 

accelerated structural development of the forest in these areas. It is important to note that 

soft pinnacle sites Field 17 Chalk Area have almost completely regressed with mass 

species dieback. The nearby Field 17 South, without interventionist management will 

follow suit and already is showing signs of significant nutrient deficiency. 
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Table 3: Occurrence, relative abundance and maximum height of plant species at all rehabilitation sites assessed for this report (++++ = infestation; +++ = abundant; 

++ = common, + = present; - = absent from transects; * = Exotic species naturalised on Christmas Island; ^ = Species used in CIPs Rehabilitation Program). 

 
 

Stockpile Bases Karstic Landscapes Chalk Pit 

Species Family ML112 ML 106  
Field 18 

ML133A 
 Field 8D 

ML133A 
 Field 24P 

ML100  
Field SPW1 

ML100 
Field SPW2 

ML101 Field 
17 South 

ML128 
Field LB1 

ML136 
500ft 
Quarry 

ML101 Field 
17 Chalk 
Area 

ML133A 
Chalk Pit 

Max 
Ht 

Trees & shrub 
species  Count 

Max  
Height 
(m) 

Count 
Max  
Height 
(m) 

Count 
Max  
Height 
(m) 

Count 

Max 
Heig
ht 
(m) 

Count 
Max  
Height 
(m) 

Count 
Max  
Height 
(m) 

Count 
Max  
Height 
(m) 

Count 
Max  
Height 
(m) 

Count 
Max  
Height 
(m) 

Count 
Max  
Height 
(m) 

Count 
Max  
Height 
(m) 

(m) 

Allophyllus cobbe  - - - - + 0.5 + 1 + 2 - - - - - - - - - - - - 2 
^Arenga listeri Arecaceae - - - - - - - - - - - - - - - - - - - - - - 0 
^Barringtonia 
racemosa Lecythidaceae - - ++ 3 + 7 - - + 1.5 + 0.2 - - - - - - - - - - 7 
^Calophyllum 
inophyllum Clusiaceae - - + 1.5 + 6 + 2.5 + 5 - - + 1.5 - - - - - - + 3 6 

^Celtis timorensis Ulmaceae - - - - - - - - - - - - - - - - - - - - - - 0 
Claoxylon sp.  - - - - - - + 2 +++ 2 - - - - - - - - - - - - 2 
Cordia curassavica*  ++ 2 - - ++++ 2.5 ++ 2 +++ 2.5 +++ 2.5 + 1.5 - - - - - - - - 2.5 
^Cordia subcordata  ++ 2.5 + 3 + 5 - - - - + 1.5 + 2.5 - - - - - - - - 5 
^Cryptocarya nitens Lauraceae - - - - - - - - - - - - - - - - - - - - - - 0 
^Dysoxylon 
gaudichaudianum Meliaceae - - - - + 8 ++ 2 ++ 2.5 - - - - - - - - - - - - 8 

^Erythrina sp.  + 3 + 3 - - - - - - - - - - - - - - - - - - 3 
Ficus microflora  - - - - - - - - + 0.2 - - - - - - + 1 - - - - 1 
^Guettarda speciosa Rubiaceae - - + 1 + 2.5 + 0.5 + 2 - - - - - - - - - - + 1.5 2.5 
^Gyrocarpus 
americanus Hernandiaceae + 3.5 ++ 4 + 5 + 1.5 - - - - - - - - - - - - - - 5 

^Hernandia ovigera Hernandiaceae - - - - - - + 0.5 - - - - - - - - - - - - - - 0.5 
^Hibiscus tiliaceus Malvaceae - - + 1 - - + 2 + 8 - - - - - - - - + 2 - - 8 
^Inocarpus fagifer Fabaceae - - - - + 3 - - + 2.5 - - - - - - - - - - - - 3 
Leucaena 
leucocephala* Mimosaceae - - ++++ 5 +++ 4 ++++ 5 ++++ 6 + - - - + 1 - - + 1.5 - - 6 

Macaranga tanarius Euphorbiaceae ++ 6.5 +++ 7 ++ 10 +++ 10 +++ 12 +++ 7 + 1.5 ++ 7 + 7 - - + 4 12 
Maclura 
cochinchinensis Moraceae - - - - + 0.2 + 1.5 + 2 + 1.5 - - - - + 3 - - - - 3 

^Melia azedarach Meliaceae + 5 - - + 5 - - - - + 3 - - - - + 8 - - - - 8 
^Melochia umbellata Sterculiaceae ++ 4.5 - - + 9 - - + 7 - - ++ 1.5 + 3 - - - - + 2 9 
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Stockpile Bases Karstic Landscapes Chalk Pit 

Species Family ML112 ML 106  
Field 18 

ML133A 
 Field 8D 

ML133A 
 Field 24P 

ML100  
Field SPW1 

ML100 
Field SPW2 

ML101 Field 
17 South 

ML128 
Field LB1 

ML136 
500ft 
Quarry 

ML101 Field 
17 Chalk 
Area 

ML133A 
Chalk Pit 

Max 
Ht 

Muntingia calabura* Flacourtiaceae + 2.5 - - - - - - + 3.5 + 1 + 1 + 2.5 - - + 0.5 ++ 3 3.5 
^Ochrosia ackeringae Apocynaceae - - - - - - - - - - - - - - - - - - - - - - 0 
^Pandanus elatus Pandanaceae + 2 + 2 - - + 3 + 2 + 1.5 + 1.5 - - - - - - - - 3 
^Pipturus argenteus Urticaceae - - - - - - + 5 + 4 + 5 - - ++ 6.5 - - - - - - 6.5 
Pisonia sp.  - - - - - - - - - - - - - - + 1 - - - - - - 1 
^Planchonella nitida Sapotaceae - - - - + 0.2 + 0.2 - - - - - - - - - - - - - - 0.2 
Scaevola taccada Goodeniaceae - - - - - - - - - - - - - - - - - - - - - - 0 
^Schefflera elliptica Araliaceae - - - - + 1.5 - - + 2 - - - - - - - - - - - - 2 
^Spondias cytherea Anarcardiaceae + 7 + 10 - - + 10 - - - - - - - - - - - - - - 10 
^Syzygium nervosum Myrtaceae - - - - - - - - - - - - - - - - - - - - - - 0 
Tecoma stans* Bignoniaceae - - - - - - - - - - - - - - - - - - - - + 2.5 2.5 
^Terminalia catappa Combretaceae ++ 2.5 + 2 + 5 +++ 6 + 4 +++ 5 + 0.5 + 4 + 6 - - + 2 6 
^Tristiropsis 
acutangula Sapindaceae - - - - + 7 +++ 3 + 1 + 1 - - - - - - - - - - 7 

Herbs and groundcovers                        

Ageratum conyzoides* Asteraceae - - - - - - - - - - + - + - - - - - - - - - - 

Aster subulatus* Asteraceae - - - - - - - - - - + - + - - - - - - - - - - 

Canavllia carthartica  - - - - - - - - ++ - ++ - - - - - + - - - - - - 

Centrosema 
pubescens* Fabaceae ++ - ++ - +++ - ++ - + - + - - - - - - - - - - - - 

Calopogonium 
caeruleum* Fabaceae ++ - ++ - +++ - ++ - + - + - - - - - - - - - - - - 

Conyza bonariensis* Asteraceae - - - - - - - - - - + - - - - - - - - - - - - 

Euphorbia spp.* Euphorbiaceae - - - - - - - - - - + - - - - - - - - - - - - 

Indigofera hirsuta Fabaceae - - - - - - - - - - - - - - + - - - - - - - - 

Macroptilium 
atropurpureum+  ++ - ++ - ++ - ++ - + - + - - - + - - - - - - - - 

Mimosa invisa* Mimosaceae +++ - +++ - ++ - ++ - + - ++ - + - + - ++ - ++ - - - - 

Mimosa pudica* Mimosaceae +++ - +++ - ++ - ++ - + - ++ - + - + - ++ - ++ - - - - 

Sida spp. Malvaceae - - - - - - - - - - - - - - - - + - - - - - - 
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Stockpile Bases Karstic Landscapes Chalk Pit 

Species Family ML112 ML 106  
Field 18 

ML133A 
 Field 8D 

ML133A 
 Field 24P 

ML100  
Field SPW1 

ML100 
Field SPW2 

ML101 Field 
17 South 

ML128 
Field LB1 

ML136 
500ft 
Quarry 

ML101 Field 
17 Chalk 
Area 

ML133A 
Chalk Pit 

Max 
Ht 

Stachytarpheta 
jamaicensis* Verbenaceae + - + - + - + - + - + - + - - - - - - - - - - 

Tridax procumbens* Asteraceae + - + - + - + - + - + - - - - - + - - - - - - 

Ferns                        - 

Davallia denticulata Davalliaceae + - - - - - - - + - - - + - - - + - ++ - + - - 

Microsorum 
scolopendria Polypodiaceae - - - - - - - - + - - - + - - - + - ++ - ++ - - 

Nephrolepsis 
multiflora Davalliaceae ++ - + - - - + - ++ - ++ - ++ - - - ++ - ++++ - ++++ - - 

Nephrolepsis 
biserrata. Davalliaceae - - - - - - - - + - - - + - - - + - ++ - - - - 

Pityrogramma 
calomelanos* Adiantaceae - - - - - - - - + - - - - - - - - - ++ - - - - 

Psilotum nudum Psilotaceae - - - - - - - - + - - - - - - - - - + - - - - 

Pteris sp. Pteridaceae - - - - - - - - + - - - - - - - - - + - - - - 
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Table 4: Comparison of densities of plants (excluding ferns) of all rehabilitation sites assessed for this report (density values are per 256m2 based on transects). 

  Stockpile Bases Karstic Landscapes Chalk Pit 

Species Family ML112 ML 106  
Field 18 

ML133A 
 Field 8D 

ML133A 
 Field 24P 

ML100  
Field SPW1 

ML100 
Field SPW2 

ML101 
Field 17 
South 

ML128 
Field LB1 

ML136 
500ft 

Quarry 

ML101 
Field 17 

Chalk Area 

ML133A 
Chalk Pit 

Trees & shrub 
species   

Count < 0.5m  
Height Count < 0.5m 

Height Count < 0.5m 
Height Count < 0.5m 

Height Count < 0.5m 
Height Count < 0.5m 

Height Count < 0.5m 
Height Count < 0.5m 

Height Count < 0.5m 
Height Count < 0.5m 

Height Count < 0.5m  
Height 

Allophyllus cobbe   - - - - 1 1 4 4 3 2 - - - - - - - - - - - - 
Arenga listeri Arecaceae - - - - - - - - - - - - - - - - - - - - - - 
Barringtonia 
racemosa   Lecythidaceae - - 7 - 3 - - - 3 - 1 1 1 1 - - - - - - - - 
Calophyllum 
inophyllum  Clusiaceae  - - 1 - 5 - 1 - 3 - - - 3 2 - - - - - - 3 - 

Celtis timorensis   Ulmaceae - - - - - - - - - - - - - - - - - - - - - - 
Claoxylon sp.   - - - - - - 7 3 18 17 - - - - - - - - - - - - 
Cordia curassavica*   17 3 - - 196 38 13 - 24 5 35 14 6 - - - - - - - - - 
Cordia subcordata   12 - 2 - 4 - 4 - - - 3 - 1 - - - - - - - - - 
Cryptocarya nitens Lauraceae - - - - - - - - - - - - - - - - - - - - - - 
Dysoxylon 
gaudichaudianum  Meliaceae - - - - 2 1 19 15 8 5 - - - - - - - - - - - - 

Erythrina sp.   3 - 2 - - - - - - - - - - - - - - - - - - - 
Ficus microflora   - - - - - - - - 1 1 - - - - - - 2 - - - - - 
Guettarda speciosa  Rubiaceae - - 1 - 1 - 1 1 1 - - - - - - - - - - - 2 - 
Gyrocarpus 
americanus  Hernandiaceae 3 - 5 - 3 - 1 - - - - - - - - - - - - - - - 

Hernandia ovigera Hernandiaceae - - - - - - 1 1 - - - - - - - - - - - - - - 
Hibiscus tiliaceus  Malvaceae  - - 1 - - - 2 1 2 - - - - - - - - - - - - - 
Inocarpus fagifer  Fabaceae - - - - 1 - - - 1 - - - - - - - - - 2 - - - 
Leucaena 
leucocephala*  Mimosaceae - - 170 36 31 7 150 24 168 43 - 2 62 11 7 - - - 1 - - - 

Macaranga tanarius  Euphorbiaceae 6 - 18 - 13 - 24 - 24 - 24 - 6 4 19 - 8 - - - 5 - 
Maclura 
cochinchinensis  Moraceae - - - - 1 1 4 2 1 - 3 - - - - - 2 - - - - - 

Melia azedarach  Meliaceae 5 - - - 1 - - - - - 1 - - - - - 10 - - - - - 
Melochia 
umbellata  Sterculiaceae 10 - - - 3 - - - 6 - - - 12 8 1 - - - - - 1 - 

Muntingia 
calabura*  Flacourtiaceae 1 - - - - - - - 1 - - 1 3 1 5 - - - 1 - 17 - 
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  Stockpile Bases Karstic Landscapes Chalk Pit 

Species Family ML112 ML 106  
Field 18 

ML133A 
 Field 8D 

ML133A 
 Field 24P 

ML100  
Field SPW1 

ML100 
Field SPW2 

ML101 
Field 17 
South 

ML128 
Field LB1 

ML136 
500ft 

Quarry 

ML101 
Field 17 

Chalk Area 

ML133A 
Chalk Pit 

Ochrosia 
ackeringae Apocynaceae - - - - - - - - - - - - - - - - - - - - - - 

Pandanus elatus  Pandanaceae  2 - 2 - - - 2 1 1 - 1 - 5 4 - - - - - - - - 
Pipturus argenteus  Urticaceae - - - - - - 2 - 4 - 1 - - - 11 - - - - - - - 
Pisonia sp.   - - - - - - - - - - - - - - 1 - - - - - - - 
Planchonella nitida  Sapotaceae  - - - - 1 1 6 6 - - - - - - - - - - - - - - 
Scaevola taccada  Goodeniaceae - - - - - - - - - - - - - - - - - - - - - - 
Schefflera elliptica  Araliaceae - - - - 2 1 - - 2 - - - - - - - - - - - - - 
Spondias cytherea  Anarcardiaceae  4 - 1 - - - 2 - - - - - - - - - - - - - - - 
Syzygium nervosum Myrtaceae - - - - - - - - - - - - - - - - - - - - - - 
Tecoma stans*  Bignoniaceae  - - - - - - - - - - - - - - - - - - - - 4 - 
Terminalia catappa  Combretaceae 10 - 2 - 5 - 22 17 7 - 20 5 3 2 3 - 4 - - - 2 - 
Tristiropsis 
acutangula  Sapindaceae - - - - 1 - 22 19 2 - 3 1 - - - - - - - - - - 

Number of Native Species 
Identified 9 0 11 0 16 5 17 11 17 4 9 3 7 6 5 0 5 0 1 0 7 0 

Total Number of Trees and Shrubs 
(Excluding Exotics) 55 0 42 0 47 5 124 70 87 25 57 7 31 21 35 0 26 0 2 0 13 0 

Total Number of Trees and Shrubs 
(Including Exotics) 73 3 212 36 274 50 287 94 280 73 95 22 102 33 47 0 94 0 4 0 34 0 

Percentage of Native Species in 
Count 75% 0% 20% 0% 17% 10% 43% 74% 31% 34% 60% 32% 30% 64% 74% 0% 28% 0% 50% 0% 38% 0% 
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The pioneer species Macaranga tanarius, dominates the natural regeneration in disturbed 

areas on the island and was the most common native species in transects through the 

rehabilitation and occurred at densities of around 550 stems ha-1 (Table 5). This is 

approximately half the density observed of this species during the previous audit which 

observed Macaranga tanarius stem densities ranging from 750 to 1920 stems ha-1. This 

reflects the dieback of many individuals, as well as the natural thinning out that has 

occurred in areas of good growth.  

 

Table 5: Stem densities of the species identified during the present assessment of CIPs 

rehabilitation sites. 
  

Species Family 

Average 
Count 
Combined 
(256m2) 

Average 
Density 
Stockpile 
(256 m2) 

Average 
Density 
Karstic  
(256 m2) 

Total 
Densities 
Combined 
(Ha) 

Total 
Densities 
Stockpile 
(Ha) 

Total 
Densities 
Karstic 
(Ha) 

Trees & shrub species 

Arenga listeri Arecaceae 0 0 0 0 0 0 

Allophyllus cobbe  1.50 2.50 0.83 59 98 33 

Barringtonia racemosa   Lecythidaceae 1.70 2.50 1.17 66 98 46 

Calophyllum inophyllum  Clusiaceae  1.80 1.75 1.33 70 68 52 

Celtis timorensis   Ulmaceae 0.00 0.00 0.00 0 0 0 

Claoxylon sp.  4.50 2.50 5.83 176 98 228 
Cordia curassavica  36.30 66.75 16.00 1418 2607 625 

Cordia subcordata  2.60 5.50 0.67 102 215 26 
Dysoxylon 
gaudichaudianum  Meliaceae 5.00 9.25 2.17 195 361 85 

Erythrina sp.  0.50 1.25 0.00 20 49 0 

Ficus microflora  0.40 0.00 0.67 16 0 26 

Guettarda speciosa  Rubiaceae 0.70 1.00 0.17 27 39 7 
Gyrocarpus americanus  Hernandiaceae 1.20 3.00 0.00 47 117 0 

Hernandia sp. Hernandiaceae 0.20 0.50 0.00 8 20 0 

Hibiscus tiliaceus  Malvaceae  0.60 1.00 0.33 23 39 13 

Inocarpus fagifer  Fabaceae 0.40 0.25 0.50 16 10 20 

Leucaena leucocephala*  Mimosaceae 76.80 104.50 58.33 3000 4082 2279 

Macaranga tanarius  Euphorbiaceae 15.10 15.25 14.17 590 596 553 
Maclura cochinchinensis  Moraceae 1.40 2.00 1.00 55 78 39 

Melia azedarach  Meliaceae 1.70 1.50 1.83 66 59 72 

Melochia umbellata  Sterculiaceae 4.10 3.25 4.50 160 127 176 

Muntingia calabura*  Flacourtiaceae 3.10 0.25 2.17 121 10 85 

Pandanus elatus  Pandanaceae  1.80 1.75 1.83 70 68 72 

Pipturus argenteus  Urticaceae 1.80 0.50 2.67 70 20 104 
Pisonia sp.  0.10 0.00 0.17 4 0 7 

Planchonella nitida  Sapotaceae  1.40 3.50 0.00 55 137 0 

Scaevola taccada  Goodeniaceae 0.00 0.00 0.00 0 0 0 

Schefflera elliptica  Araliaceae 0.50 0.75 0.33 20 29 13 

Spondias cytherea  Anarcardiaceae  0.70 1.75 0.00 27 68 0 

Tecoma stans*  Bignoniaceae  0.40 0.00 0.00 16 0 0 
Terminalia catappa  Combretaceae 10.20 14.00 7.33 398 547 286 

Tristiropsis acutangula  Sapindaceae 4.80 10.50 1.00 188 410 39 

 

Total # 
Excluding 

Exotic Species 
64.7 85.75 48.50 2527 3350 1895 

 

Total # 
Including 

Exotic Species 
181.3 257.25 125.00 7082 10049 4883 
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Three other species (Terminalia catappa, Melochia umbellata, Pipturus argentus) were also 

present at medium densities in the rehabilitation on karstic landforms (Table 4). Claoxylon 

sp. was also evident in medium densities. This species will be important in developing 

floristic structure below the canopy and it is important to note that these species were not 

planted and were ‘carried’ in and dispersed by the local bird fauna. Other species are 

represented in low densities (Table 4) and it will be necessary to infill plant additional, 

later successional species to achieve effective development towards the final rehabilitated 

forest on these karstic minefields. 

 

As discussed, growth rates of most planted species are patchy with some specific locations 

showing exceptional growth with individual Macaranga tanarius and Melochia umbellata 

trees reaching more than 10m in height. These species are positioned in sheltered 

microsites between pinnacles and located in close proximity to an existing forest edge. 

This effect of landscape position on growth rates is clearly evident in the trends for 

average height of M. tanarius planting stock that were established on upper, midslope and 

‘depression’ areas in the pinnacle landscape reported by Reddell & Zimmermann (2003a). 

Although not quantified, a similar pattern in relation to landscape position was observed 

with other species and as noted by Reddell & Zimmermann (2003a), these patterns are 

likely to be due to a combination of reduced exposure and an increase in the ability to trap 

water and accumulate nutrients and soil materials in the lower parts of the landscape.  

 

Although it was noted by Reddell & Zimmermann (2003a) that early establishment growth 

rates between hard and soft pinnacle landforms showed no significant difference, it is clear 

from this current assessment that the two landforms exhibit very different capabilities for 

supporting vegetation and nutrient re-capitalisation. The soft pinnacle landform of  Field 17 

Chalk Area was managed the same as the hard pinnacle landform of Field SPW1. Despite this, 

these two sites have taken on extremely different successional pathways. Soft pinnacle 

landforms have a far higher alkalinity bounding up essential nutrients and inhibiting growth to 

a much more drastic effect than hard pinnacle sites. Where Field 17 Chalk Area is essentially 

now a fern field, good sections of Field SPW1 show clear signs of successional advancement 

and nutrient cycling. In one section of Field SPW1, microsite development favouring the 

recruitment of young Asplenium listeri has been observed (Figure 31). 
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Figure 31 – Two specimens of Asplenium listeri identified immediately adjacent to Transect 

3 of Field SPW1. Bottom image shows location of where specimens where found. 

4.2 Weed Species Impacts and Management 

Woody weed species were observed to have colonized parts of the rehabilitation areas, 

especially around exposed edges and margins. A number of these species will probably 

have little detrimental impact on the subsequent development of the rehabilitation and 

may even have some benefits in soil stabilization, litter ‘capture’ and nitrogen fixation (e.g. 

Mimosa spp.). However, other weed species such as Muntingia calabura, Leucaena 

leucocephala, Cordia curassavica, Tecoma stans, and the vigorous legume scramblers 

(Calopogonium caeruleum and Centrosema pubescens) have captured parts of the sites 

and smothered desirable rehabilitation. Leucaena leucocephala and Cordia curassavica 

were common in the rehabilitation and require immediate attention at Field SPW1 and 

SPW2 where they have infested pockets (Table 3). CIP should diligently enforce its policy 

to actively control and, where possible, eradicate these species from establishing in 

rehabilitation areas and their immediate surrounds. Once canopy closure (and site capture) 

by the desired vegetation has been achieved, management of these woody weeds will 

assume much lesser importance. 



Appendix 5 
Assessment of Minesite Revegetation Activities by Christmas Island Phosphates 

 

51 

4.3 Plant ‘Health’ and Nutrient Status  

The appearance and apparent ‘health’ of most native species in the karstic landforms was 

extremely varied and in many areas, individuals were showing clear foliar symptoms of 

nutrient deficiencies (Figures 32 to 33). Reddell and Zimmermann (2003a) concluded on 

the basis of the chemical properties of the soils (Wenham 1994; CMLR 2000), the foliar 

symptoms displayed and chemical analysis of leaves, that it is probable that nitrogen, 

potassium, iron and zinc are the main nutrient limitations. Possible lesser deficiencies of 

sulphur, copper and boron were also identified. Considering the nature (e.g. amount, 

geological origin of the parent materials and pH) of the soil/substrate and the degree of 

site disturbance, deficiencies of such nutrients are not unexpected. 

 

 
Figure 32: Site capture of Field 17 Chalk Area by Nephrolepsis multiflora. 
Evidence of significant dieback of Macaranga tanarius can also be seen. 
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Figure 32: Left – Callophyllum inophyllum showings visible signs of nutrient stress at 
Field 17 South; Right – Macaranga tanarius showing signs of chlorosis at Field 17 South. 
 

The provision of adequate nutrients to maintain good plant growth is a very critical factor 

in the long-term success of the rehabilitation in these minefields. CIP’s rehabilitation plans 

recognize the importance of nutrients and include provision for the on-going application of 

fertilizer in these rehabilitation areas, however, fertiliser application in all karstic landforms 

was stopped early in 2005. This resulted in many areas regressing severely to fernfields. 

Some areas, as stated previously have persisted and continued to exhibit excellent growth, 

while other areas fall somewhere in the middle of these extremes. Certainly, areas 

exhibiting good growth characteristics seem to be close to forest edges and enjoying all 

the benefits that such an association provides. 

 

Due to the porosity and permeability of the substrate and the limestone beneath, Reddell 

& Zimmermann (2003a) noted that it is probable that the desired plants in the 

rehabilitation areas will access only a small fraction of applied soluble fertilizer, and that 

the rest will be leached beyond the root zone and/or captured by competing weeds. This 

current assessment has identified nothing that would contravene this assessment. This 

seems to be especially true in areas of soft pinnacles where plant available nutrient is even 

further restricted due to the high pH.  

 

This issue of nutrient delivery needs further investigation if CIP are to continue to develop 

their rehabilitation techniques. Reddell & Zimmermann (2003a) identified several options 

for improving the efficiency and effectiveness of fertilisation in rehabilitation areas for CIP 

to investigate and these options should be pursued with the aim of increasing the 

knowledge of the peculiarities associated with Christmas Island rehabilitation. These 

options include: 

• pelletizing of the existing fertilizer into larger packages that are less soluble and 

strategically placed in the immediate vicinity of the seedlings/ saplings / established 

trees; using a mixture of field fertilizers that includes a combination of the current 

soluble fertilizer or similar (at a lower than current application rates) and a less 
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immediately soluble fertilizer (e.g. an organic waste formulation such as “Dynamic 

Lifter”); 

• increasing the nutrient levels in nursery planting stock by including additional amounts 

of long release-time fertilizers (e.g. 9 to 12 month release time Nutricote, Osmocote or 

similar) that are still available after planting out in the field and can be accessed by the 

establishing seedlings in immediate proximity to their root systems; 

• applying a soil amendment (e.g. bentonite, silicates, etc) to increase the charge 

capacity of soil and subsequently enhance the retention of cations from applied soluble 

fertilizers in the upper parts of the soil profile; and/or,  

• inclusion of a non-aggressive, native nitrogen fixing legume (e.g Indigofera hirsuta) in 

the planting mix to provide a longer-term, biologically based slow release nitrogen 

source.  

• inclusion of microbial inoculum in both the nursery stock and as direct field application 

to enhance the microbial-plant nutrient delivery interactions in exposed sites away 

from forest edges; 

• inclusion of organic material, including biochar, to areas of the karstic landform to 

promote microbial and nutrient cycling capacity. 

As noted, some areas of 500ft Quarry, Field SPW1 and Field LB1 show excellent growth 

and signs of good plant health (Figures 34 & 35). These sites share in common, a close 

proximity to existing healthy forest from which conditions seem to be extremely favourable 

for nutrient capture and cycling. The fact that these areas have not been managed since 

2005 and in some case have only had one full year of maintenance, highlights the 

significant positive impact that existing forest edges can have on the success of 

rehabilitation of degraded landscapes. 

 
 

Figure 34 – Healthy Macaranga tanarius at Field LB1 pinnacle field. This site has 
not been managed since January 2005. 
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Figure 35 – Healthy Macaranga tanarius at 500ft Quarry. This site has not been managed 
since January 2005. 
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5. Stockpile Base Rehabilitation Success 

The strategy for vegetation establishment used by CIP for rehabilitation of stockpile base 

minefields has been successful. Most areas show exceptional growth with tall trees 

establishing a good canopy cover and providing microhabitat for seedling establishment of 

later successional species (Figure 36). Other areas show signs of nutrient stress, although 

far less than those signs experienced in karstic sites (Figure 37). This is most likely due to 

the fact that management of these sites continued relatively unchanged until January 2007 

and in some case February 2008. Many areas exhibit high densities of weeds including 

Leucaena leucocephala and Cordia curassavica, and aggressive exotic scramblers (Mimosa 

invisa and M. pudica, Calopogonium caeruleum, Centrosema pubescens and Macroptilium 

atropurpureum). Figures 38 – 41 show lifeform and groundcover data collected on 

transects in stockpile base landforms. 

 

 
Figure 36 – Left – Large Spondias cytherea providing effective microclimate relief; 
Right – Young Barringtonia racemosa being shaded by Macaranga tanarius at 
Field 18. 
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Figure 37 – The remnants of the direct seeding trial at Field 24P shows significant 
site capture by Nephrolepsis multiflora. Remaining tree species show severe signs 
of stunting and chlorosis. 
 

In contrast to the heterogeneous range of micro-environments of the karstic land surface, 

stockpile base landforms are generally very flat or gently sloping and highly compacted. 

Because of this, they have relatively few micro-sites and plants are exposed to relatively 

the same environmental effects across the site. CIP contour ripped all stockpile bases prior 

to rehabilitation activities, which assisits in the management of site hydrological and 

seedling establishment issues commonly associated with highly compacted areas.  

 

Using a combination of nursery stock and direct seeding to establish plant cover was 

successful during the early establishment phases. Reddell and Zimmermann (2003a) 

stated that the seedling growth rates were comparable or better than those for similar 

species on the karstic minefields, despite being highly variable. 
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Figure 38 – Transect data showing groundcover and life form data for Field 8D. 
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Figure 39 – Transect data showing groundcover and life form data for Field 18. 
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Figure 40 – Transect data showing groundcover and life form data for ML112. 
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Figure 41 – Transect data showing groundcover and life form data for the Chalk Pit Area. 

 

As noted previously, due to various reasons the management of these stockpile landforms 

has not been undertaken in a routine manner and for all sites. Management was stopped 

altogether by the 2007/2008 wet season. Despite the inconsistent nature of the 

management of these sites, they have received fertiliser and weed management on a far 

greater scale than the karstic sites. This has enabled most stockpile base sites to progress 

their development to a successful level. Field 24P and Field 8D show good signs of 
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promoting further successional development of forest structure, with advanced pioneer 

species proving attractive to frugivorous birds and the subsequent introduction of seed of 

mature phase species such as Planchonella nitida, Tristiropsis acutangula and Dysoxylon 

gaudichaudianum (Figures 42). ML112 and Field 18, if properly maintained from this point 

onwards, should rapidly approach the health and status of Field 24P and Field 8D. 

 

 
Figure 42: Seedlings of Tristiropsis acutangula and Dysoxylon gaudichaudianum at Field 24P. 

 

Due to the high seed bank in the stockpile soils, weeds were, and still remain a particular 

issue for these sites. Reddell & Zimmermann (2003a) stated that CIP’s weed management 

practices, if implemented, would be more than adequate to ensure that establishment of 

the desired vegetation is not too heavily impacted and that the course of vegetation 

development is not deflected or impeded. Weed management had been sporadic over the last 

few years and significant infestations of Cordia curassavica  (Field 18, ML 112) were required 

to be removed by bobcat and the damaged areas subsequently re-planted. This highlights the 

potential impact that such species can have on the probable success or failure of any particular 

site and CIP should remain vigilant in its management of these species.  

 

Reddell & Zimmermann (2003a) foreshadowed these issues for the stockpile bases “Rigorous 

weed management during the first three to four years is essential to ensure that the desired 

species are able to take advantage of the applied fertilizers and that their establishment is not 

arrested by the potentially very vigorous and smothering weed growth”. 

 

Despite the challenges that weed invasion and site capture have posed for the stockpile 

base rehabilitation, CIP have demonstrated that they can achieve success without 

additional soil materials, simply by ripping and planting and direct seeding these 

compacted sites. The relative homogeneity of the land surface on these sites also needs 

consideration and options to further increase surface roughness and create more 

microsites (e.g. deeper ripping and ‘pimple’ dumping) to enhance establishment, aid in 

water management and reduce run-off losses of applied fertilizers.  
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5.1 Species Composition and Growth  

More than 50 species of trees, shrubs, herbs and ferns were observed in the two 

rehabilitation areas (Table 2). These included 18 species of native trees and shrubs planted 

or direct seeded as part of the rehabilitation process (Table 2). The remainder are  

‘volunteers’ that had colonized the sites naturally from surrounding areas. The ‘volunteer’ 

species were predominantly herbs, scramblers and ferns, but also included 4 woody weed 

species (Leucaena leucocephala, Muntingia calabra, Tecoma stans, Cordia curassavica) and 

the aggressive exotic scramblers (Mimosa invisa and M. pudica, Calopogonium caeruleum, 

Centrosema pubescens and Macroptilium atropurpureum).  

 

Seedling and direct seeding survival is similar on the stockpile bases to that experienced in 

karstic sites with 15 of the 22 species that had been planted and/or directly seeded as part 

of CIP’s rehabilitation program, establishing and persisting and were observed in the 

survey (Table 2).  The species to have perished in the harsh environmental conditions 

experienced in early rehabilitation sites include Arenga listeri, Celtis timorensis, 

Cryptocarya nitens, Hernandia ovigera, Ochrosia ackeringae, Planchonella nitida and 

Syzigium nervosa. Although dying during the highly exposed years, Arenga listeri and 

Planchonella nitida and Hernandia ovigara were observed as young seedlings (together 

with Tristiropsis acutangula and Dysoxylon gaudichaudianum) emerging from the litter 

layer of Field 24P and Field 8D. It is believed that infill planting of these and other mature 

phase species, in areas of good growth and canopy cover would be beneficial in facilitating 

accelerated structural development of the forest.  

 

The pioneer species Macaranga tanarius dominates the natural regeneration in disturbed 

areas on the island. It was the most common native species in transects throughout the 

rehabilitation and occurred at densities of around 596 stems ha-1 (Table 4). This is 

approximately half the density observed of this species during the previous audit which 

observed Macaranga tanarius stem densities ranging from 750 to 1920 stems ha-1 (Reddell 

& Zimmermann 2003) Terminalia catappa (547 stems ha-1) and Tristiropsis acutangula 

(410 stems ha-1 due to  high seedling numbers) are also present in high numbers.  

 

Seven other species were represented in medium densities across all stockpile sites. (361 

stems ha-1), Claoxylon sp. (228 stems ha-1) ), Cordia subcordata (215 stems ha-1), (137 

stems ha-1),  Melochia umbellata (127 stems ha-1), Gyrocarpus americanus (117 stems ha-

1),   Barringtonia racemosa (98 stems ha-1 ), and Allophyllus cobbe (98 stems ha-1). These 

species will be important in developing floristic structure below the canopy and it is 

important to note that many of these specimens (particularly Dysoxylon gaudichaudianum 

and Planchonella nitida) were not planted and were ‘carried’ in but dispersed by the local 

bird fauna. Other species are represented in lower densities (Table 4). It is recommended  

to infill plant additional, later successional species to achieve effective development 

towards the desired rehabilitated forest type on these landforms. 

 

As discussed, growth rates of most planted species in stockpile landforms show signs of 

good growth in most areas, with some specific locations showing exceptional growth with 

individual Macaranga tanarius, Melochia umbellata and Spondias cytherea trees reaching 

more than 10m in height. These species are facilitating rainforest succession by providing 

nutrient capture in the biomass, increasing levels of organic matter in the soil, attracting 
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frugivores to the sites and potentially providing a buffered microclimate to support mature 

phase species growth (Reddell 2001).  

5.2 Weed Species Impacts and Management 

Early in the rehabilitation of stockpile landscapes, there was very significant weed invasion 

(especially by Macroptilium atropurpureum and Leucaena leucocephala)  Without effective 

management they would have potentially captured significant amounts of nutrient and 

water resources on the sites and smothered establishing seedlings of forest species in 

some areas. Rigorous control of key weed species was required in young rehabilitation 

areas on stockpile bases to prevent such an occurrence.  

 

An infestation of another weed species, Cordia curassavica, caused considerable damage 

to rehabilitation areas where the only practical way of removing this species was with a 

bobcat. It would be a setback if Cordia curassavica populations were allowed to re-

establish in these rehabilitation sites. Although not at previously identified densities and 

age, current densities of C. curassavica (2607 stems ha-1) and Leucaena leucocephala 

(4082 stems ha-1) are extremely high and are in need of immediate management. Pre-

emptive’ management strategies to reduce seed loads of these species in and adjacent to 

current and future rehabilitation areas also need to be considered as a routine component 

of rehabilitation plans for these areas.  

 

In areas of intensive of weed management practices in certain areas an impact on the 

development of soil structure and/or decomposition and cycling of organic material at the 

soil surface was observed.. In areas where routine poisoning has occurred (Parts of Field 

8D, Field 18 and ML112), organic material has oxydised and decomposition rates seem 

low. The overall appearance of the soil was impoverished. At Field 24P, where weed 

management was largely undertaken by hand removal of problem species, decomposition 

rates were high and the presence of fungi can be seen on decomposing fallen branches 

and logs in the area. Consequently, the ground layer lwas alive more actively cycling 

nutrients than areas that were impoverished due to the indiscriminate nature that 

pesticides have on the soil microbiology. Consideration of alternative weed management. 

5.3 Plant ‘Health’ and Nutrient Status  

Foliar symptoms of nutrient deficiencies were much less common in stockpile base sites 

then compared to karstic sites. Signs of general yellowing or paleness on the leaves 

(almost certainly deficiency of N and K), were often observed in areas lacking in 

undergrowth and weed species Mimosa spp. and Leucaena leucocephala. As with previous 

investigations (Reddell and Zimmermann, 2003a), in areas where weedy legume climbers, 

creepers and shrubs were present on and around establishing trees, the foliage of these 

trees was often a much darker greener providing strong evidence that N is one of the main 

limiting nutrients on these sites.  

 

Significant organic matter is accumulating on the floor of the rehabilitation areas , which is 

accelerating the nutrient cycling within the sites, providing a beneficial environment for the 

germination of volunteer seeds brought into the area by frugivorous birds as well as 

habitat for the endemic red crab (Figure 43). 
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Figure 43: Organic litter accumulating on the floor of Field 24P, providing beneficial 

conditions for the recolonisation of this site by the endemic red crab (Gecarcoidea natalis). 

 

The provision of adequate nutrients to maintain good plant growth is a very critical factor 

in the long-term success of the rehabilitation in these minefields. Field 24P, Field 8D and 

Field 18 all had over 5 years of fertiliser application directly administered to them, and 

unlike the karstic landforms, which were largely disregarded, the benefits of extended 

nutrient input can be seen.  
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6. Chalk Pit 

The environmental conditions for seedling establishment on old chalk pit bases are very 

different from both the karstic and stockpile base land surface described above and require 

different revegetation techniques to deal with some of their unique problems. The lack of 

microsites for seedling establishment, very low soil organic matter and cation exchange 

capacity, high compaction and alkalinity and the presence of hardy weed species can cause 

particular problems for establishment of the desired vegetation. 

6.1 Chalk Pit Base Rehabilitation Success 

The strategy for vegetation establishment used by CIP for rehabilitation of Chalk Pits 

minefields has been unsuccessful. One area was replanted in 2005, however, little follow 

up management of the site occurred and the plants quickly regressed with ferns and 

Muntingia calabura being the most present forms (Figure 44). Most surviving plants are 

displaying severe signs of nutrient difficiency and all are stunted. 

 

 
Figure 44 – The Chalk Pit site showing the dominance of the fern Nephrolepsis multiflora, 

with stunted Terminalia catappa and Muntingia calabura in the foreground. 

 

These highly compacted, highly alkaline sites will require a drastically different approach if 

rehabilitation success is to be achieved. 
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7. Rehabilitation Trials 

Since the initial EIS was prepared, PRL have re-evaluated their planned mining activities 

on the proposed leases and are now able to make available additional topsoil for the 

progressive rehabilitation program in these areas. 

 

The topsoil resource that will be available under these new commitments is equivalent to a 

minimum coverage of 0.5m depth across the total mined area of the new leases. However, 

to maximise the value of this resource, the company proposes that this topsoil will be 

concentrated in strategic “green spots” together with wooden debris created by clearing. 

The concept of “green spots” is outlined in the EIS (Chapter 10.4.2 Table 10-13). This new 

commitment will expand the area of “green spots” in each proposed lease from 5% to 

more than 25%, and will allow rehabilitation in these “green spots” to target the re-

establishment of evergreen closed forest (complex mesophyll vine forests to mesophyll 

vine forests). 

 

To achieve the best environmental outcomes with this additional resource and to maximise 

the area of the new leases that can be rehabilitated to evergreen closed forest, the 

company proposes to undertake its own research trials. These trials will focus on critical 

issues associated with the establishment of evergreen closed forest as recognised in: 

• advice received by PRL from leading tropical ecologists and rehabilitation experts; and, 

• a recent report on Parks Australia’s Christmas Island Minesite to Forest Rehabilitation 

(CIMFR) programme from the University of Queensland’s Centre for Mined Land 

Rehabilitation (West 2008).   

 

The proposed trials by PRL will focus on three issues: 

1. Nutrient recapitalisation of rehabilitation sites and the subsequent initiation of effective 

and sustainable nutrient cycles; 

2. Creating a soil profile with water holding characteristics adequate to support evergreen 

closed forest; and, 

3. Increasing the effectiveness of weed management strategies. 

 

The design of the company’s trials will be based on the advice from experts in 

rehabilitation of disturbed tropical landscapes. The trials will evaluate a range of methods 

that have proven their efficacy elsewhere and adapt these to the Christmas Island 

situation. Methods for (a) more effective fertiliser delivery and retention, (b) amendments 

to improve soil nutrient and water holding characteristics (including biochar, organic 

mulches and Terra preta), and (c) approaches to facilitate the more rapid re-introduction 

of soil microbes (e.g. BioVital) are key treatments the company and its advisors have been 

actively investigating and these will be incorporated into the designs of the proposed trials.  
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8. EIS Rehabilitation Strategy 

The rehabilitation strategy proposed for the new mine leases is largely based on the 

company’s current strategy but has been modified specifically to increase the focus on not 

only restoring functional vegetation, but also more closely reproducing species 

compositions and structural features found in natural vegetation types on the analogue 

landscapes on the island. 'Green-field' sites provide opportunities for closer integration of 

mining with the rehabilitation strategy to optimise the post-mining environment for 

rehabilitation. These opportunities relate to (a) more efficient handling and effective use of 

cleared vegetation biomass and overburden materials in the rehabilitation and (b) 

management and monitoring to pre-empt significant weed colonisation of the minesites 

and their surrounds. 

 

The proposed rehabilitation strategy for the new mine leases has a number of key 

elements or guiding principles. These are: 

1. Following mining, the sites may not support and sustain vegetation of the original 

stature because of the reduced soil profile available. However, other vegetation 

structural types on the Island are sustainable under these conditions and are 

appropriate target endpoints for rehabilitation;  

2. Definition and characterisation of the post-mine landform in relation to available soil 

resources and the occurrence and nature of pinnacles present provides a basis on 

which the appropriate target vegetation can be determined; 

3. Any topsoil or other friable soil profile materials, and any significant plant biomass 

(e.g. logs), available for return to the rehabilitation site following mining are best 

concentrated in localised areas to produce resource rich islands or ‘green spots’ (rather 

than spread evenly over the minefield with minimal impact on the resulting 

revegetation performance). Strategic location of these ‘green spots’ within the 

rehabilitated minefield can accelerate the speed at which effective ecosystem 

redevelopment occurs across the minefield and will increase the variability in 

vegetation structure and hence habitat values of the rehabilitation; 

4. Within constraints of safety and landform stability, maintaining rough surface features 

such as pinnacles in the rehabilitated minefields creates a heterogeneous range of 

microsites for vegetation establishment which will have different run-on/run-off 

characteristics and allow the localised accumulation of organic matter and nutrients. 

Such resource patchiness is a key characteristic of similar landscapes in the natural 

environment and offers a wider range of ‘preferred habitat opportunities’ for colonising 

plants and animals ; 

5. The fast-growing, native pioneer species Macaranga tanarius is an important 

component of the flora to be reintroduced during rehabilitation because of its role in 

initiating and facilitating natural ‘reconstructive’ successions that will augment the 

planted and sown vegetation by shading and suppressing weeds and invasive ferns 

and providing habitat and protection from harsh conditions for slower-growing native 

species present in the sub-canopy layers; 

6. A wide range of native trees and shrubs typical of the target vegetation types will be 

used to establish a species composition that falls within the range of that found 

naturally in these analogue areas on the Island, all seed or propagating material for 
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these plants will be sourced from natural populations on the Island that lie outside the 

National Park; 

7. Nutrient recapitalisation of sites is essential, not only for the initial establishment and 

growth of the vegetation, but also for longer-term development of vegetation structure 

and functioning and for ensuring the rehabilitated ecosystems do not stagnate, 

become dysfunctional and/or enter retrogressive successions because of insufficient 

site nutrient capital to sustain their development; 

8. Fertilisers used to assist in recapitalising site nutrients need to be delivered as 

effectively as possible to increase their efficiency in promoting plant growth and to 

minimise losses beyond the root zone of the developing vegetation. Thus they need to 

be applied in slow-release or organic forms, and/or in split applications; 

9. Rigorous control of potentially threatening weeds in the rehabilitated areas and their 

surrounds is essential to ensure that the growth, development and integrity of the 

rehabilitation is not impeded or deflected; and 

10. A robust and scientifically-based monitoring strategy is essential for on-going 

evaluation of performance of rehabilitation and for initiating adaptive management 

interventions if required. 

 

The current assessment strongly reinforces the validity and broad applicability of the above 

guiding principles that were outlined in CIP’s EIS for new mining leases.  Successful 

rehabilitation found on both the stockpile bases and in the karstic minefields was 

established in situations where weed control had been rigorous, nutrient recapitalization 

was consistent and, in the case of karstic fields, where microsites provided ‘resource 

patchiness’.  Substandard or regressive rehabilitation was associated with the premature 

cessation of the recommended weed control and nutrient management strategies. 

 

The assessment concludes that CIP’s broad strategy for rehabilitation of different post-

mine landscapes is based on sound principles as demonstrated by the success of some 

rehabilitation areas on both stockpile bases and karstic minefields.  However, there is a 

very clear lesson that the predictability and continuing progressive development of 

rehabilitation is predicated on consistent and rigorous management of weeds and nutrients 

on the sites during the first 5 years after their establishment. 

 

If the 10 guiding principles mentioned earlier are adhered to, particularly Principles 5 – 9, 

it is highly probable that rehabilitation success towards the desired vegetation targets can 

be achieved in a consistent and predictable manner across a range of post-mine 

landscapes on Christmas Island (from karstic landscapes to deep soil profiles).  

 

The above learnings from CIP’s current program, together with (a) significant resources 

dedicated to the rehabilitation program and (b) the integration of rehabilitation efforts with 

mining operations facilitating the more effective use of soil and organic matter to 

accelerate nutrient cycling processes will contribute to superior rehabilitation outcomes for 

the proposed new mining leases. 

 



Appendix 5 
Assessment of Minesite Revegetation Activities by Christmas Island Phosphates 

 

69 

9. Acknowledgments 

We would like to thank Jude De Cruz from Christmas Island Phosphates for his enthusiasm 

and for sharing his detailed knowledge of the flora, rehabilitation practices, minefield 

environments, and mining history of the island. We would also like to thank Simon Prince 

from Christmas Island Phosphate for his technical support in providing detailed survey and 

mapping data of the rehabilitation areas assessed as part of this report. 

10. References 

Christmas Island Phosphates (2001). Draft rehabilitation plans 2001-2005. 

CMLR (2000). Christmas Island Minesite Rehabilitation Plans. Centre for Mined Land 
Rehabilitation, University of Queensland, September 2000. 

CMLR, 2008.  A review of the 2000 Christmas Island minesite rehabilitation plans: A draft 
report prepared for Department of Transport and Regional Services and Department of 
Environment and Heritage.  The Centre for Mined Land Rehabilitation, The University of 
Queensland, Brisbane. 

Reddell P (2001) A Technical review and appraisal of aspects of rainforest ecology relevant to 
the rehabilitation of minefields on Christmas Island. CSIRO report to Christmas Island 
Phosphates. 

Reddell P & Zimmermann A (2002). An external review of revegetation research at Ranger 
Mine: Assessment of field trials and implications for future rehabilitation practices. 
CSIRO/ EWLS report to Ranger Mines. 

Reddell P & Zimmermann A (2003a). A technical audit of minesite revegetation activities by 
Christmas Island Phosphates. Confident Report from CSIRO Land & Water and EWL 
Sciences, May 2003. 

Reddell P & Zimmermann A (2003b, 2005) Terrestrial Flora of the Proposed Phosphate Mine 
Leases on Christmas Island and The Intended Strategy for their Rehabilitation 
Following Mining. EWLS  report to Christmas Island Phosphates. 

 

 



 



Topsoil Estimates Available 
for Rehabilitation 

Appendix 6





3

Appendix 6

Topsoil Estimates Available for Rehabilitation

Topsoil Estimates Available for Rehabilitation

Methodology

Calculations have used both digital elevation modelling (DEM) data as presented by GeoScience 

Australia and three dimensional drill hole data from CIP where possible to create three 

dimensional digital surfaces.

This data incorporates the following:

Most recent volume calculations

Updated toe and crest outlines

Updated intersection description

Updated calculations for remnant insitu underneath stockpiles.

The tables below include stockpiles classifi ed as topsoil (ie < 28% P
2
O

5
) as well as low grade insitu 

material that could also be mined as a topsoil resource.

As exploration continues the fi gures below are expected to change.

The tables below represent best available data as at March 2009.

Summary of Topsoil Estimates Available on Christmas Island

Type Tonnes (x 1000) Area (Ha)

Topsoil in MCI 70/1 4,230 82.486

Stockpile intersecting ML and VCL 503 13.052

Stockpile intersecting ML and NP 656 17.458

Stockpile in VCL 231 10.696

Stockpile in NP 270 14.52

Total 5,890 138

ML = mining lease, VCL = vacant crown land, NR = national park

Other Potential Topsoil Material 

In addition to the above listed available topsoil material, it may be possible to add crushed limestone/

rocks of less than 50mm to further extend the resource.  Added rock could provide ballast within the soil 

medium.  If crushed rock (making approximately ten percent) is added to the topsoil material, it would 

extend the available amount to just over 6,500,000 tonnes.

Remnant Insitu within Mining Lease MCI 70/1

Within MCI 70/1 there is approximately 100 hectares of previously cleared land that is expected to 

contain low grade phosphate deposits at depths greater than two metres.  With further exploration 

and modeling, it may be possible to defi ne more available topsoil material from within these areas.  

•

•

•

•

•

•

•

•

•
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Topsoil Estimates Available for Rehabilitation

Table 1:  Topsoil estimates within MCI 70/1

Label Lease K tonnes Hectares Updated

17B ML101 66 6.628 Dec-08

17A_In ML101 280 7.841 Dec-08

17I_In ML101 26 1.903 Dec-08

17B_In ML101 130 6.606 Dec-08

102F ML102 45 1.611 Dec-08

13B_In ML102 225 2.194 Dec-08

13A ML102 42 0.881 Dec-08

13C_In ML102 115 0.882 Dec-08

102F_I ML102 43 1.624 Dec-08

18G ML106 95 1.772 Dec-08

15JB ML106 224 1.81 Apr-08

106D ML106 2 0.176 Apr-08

18B_In ML106 59 1.677 Dec-08

18G_In ML106 160 1.754 Dec-08

15D_In ML106 60 0.49 Dec-08

20E ML109 200 2.267 Apr-08

20Q ML109 275 2.727 Apr-08

20G ML110 80 0.954 Apr-08

20KA ML110 50 0.42 Apr-01

23B ML116 60 3.752 Oct-08

23D ML116 14 0.582 Apr-08

23E ML116 120 1.362 Aug-07

23G ML117 440 4.226 Apr-08

11F ML122 2 0.767 Apr-08

11H ML122 25 0.619 Apr-08

11K ML122 20 2.44 Apr-08

11C ML123 52 1.038 Dec-08

RHF_In ML124 90 1.586 Dec-08

10C ML125 60 0.87 Apr-08

10E ML125 100 2.161 Apr-08

10F ML125 20 1.017 Apr-08

36P ML133A 25 0.643 May-08

9A ML133A 173 1.608 Apr-08

133BA ML133A 15 0.375 Apr-08

4BC ML133B 47 1.081 Mar-09
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Label Lease K tonnes Hectares Updated

4BB ML133B 26 0.616 Mar-09

4AD3 ML133B 40 0.464 Apr-08

4AC2 ML133B 75 0.59 Apr-08

4AD1 ML133B 75 0.766 Apr-08

4AD2 ML133B 75 0.525 Apr-08

4AD4 ML133B 40 1.685 Apr-08

6D ML133B 247 3.117 Apr-08

4AAA ML133B 40 0.793 Apr-08

4BE ML133B 33 1.271 Mar-09

26A ML139 29 1.631 Apr-08

25H ML139 60 1.132 May-00

25G ML139 50 1.552 Apr-08

26K ML140 50 0.935 Apr-08

Total 4,230 82.486  

Table 2:  Topsoil estimates - stockpiles within national park (NP)

Label Lease K tonnes Hectares Updated

23AA NP 20 0.778 Oct-08

25F NP 10 2.589 Apr-08

22SD NP 15 0.893 Apr-08

22SE NP 15 1.788 Apr-08

22F NP 5 0.475 Apr-08

20H NP 15 0.769 Oct-08

20F NP 25 0.368 Oct-08

19AA NP 20 1.223 Apr-08

19AB NP 30 1.271 Apr-08

19AC NP 15 1.595 Apr-08

21D NP 50 0.561 Oct-08

22SG NP 5 0.15 Apr-08

22SH NP 5 0.299 Apr-08

22D NP 5 0.378 Apr-08

21F NP 10 0.61 Oct-08

21G NP 25 0.773 Oct-08

Total 270 14.52  
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Table 3:  Topsoil estimates - stockpiles within vacant crown land (VCL)

Label Lease K tonnes Hectares Updated

4AC1 VCL 27 0.385 Mar-01

4AE VCL 55 0.911 Mar-01

4AH VCL 15 3.603 Apr-08

16P VCL 55 2.02 Apr-08

17P VCL 25 1.565 Apr-08

20P VCL 21 1.286 Apr-08

101H VCL 10 0.256 Apr-08

102A VCL 23 0.67 Nov-08

Total 231 10.696  

Table 4:  Topsoil estimates - stockpiles < 28% P
2
O

5
 intersecting mining lease and national park (NP)

Label Lease K tonnes Hectares Updated

6A ML133B 56 1.019 Mar-09

25B ML139 10 3.245 Apr-08

23AC ML115 15 0.782 Apr-08

25D ML139 207 2.256 May-00

23AB ML115 25 0.741 Apr-08

25E ML139 10 1.715 Apr-08

11D ML122 3 1.02 Apr-08

11G ML122 5 0.553 Apr-08

11I ML122 2 0.461 Apr-08

107A ML107 15 0.408 Dec-08

106E ML106 40 1.029 Dec-08

18C_In ML106 75 0.739 Dec-08

18FI_I ML106 193 3.49 Dec-08

Total 656 17.458  
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Table 5:  Topsoil estimates - stockpiles < 28% P
2
O

5
 intersecting mining lease and vacant crown land (VCL)

Label Lease K tonnes Hectares Updated

13B_B3 ML102 14 0.198 Dec-08

15E_In ML106 42 0.545 Dec-08

RHH ML121 65 1.218 Dec-08

RHI ML121 127 1.473 Dec-08

RHE_In ML124 100 2.087 Dec-08

8B_In ML133A 100 6.08 Dec-08

4BA ML133B 20 0.724 Mar-09

6B1 ML133B 35 0.727 Mar-09

Total 503 13.052  

Disclaimer

No detailed mining, metallurgical, economic, marketing, legal, environmental, social and governmental 

factors have been considered when compiling these resource estimates. 
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Potential Conservation and Ecologically Sustainable 

Development Opportunities

Potential conservation and ecologically sustainable development 
opportunities

Outlined below are projects that could be wholly or partly funded by the environment and ecologically 

sustainable development fund proposed by PRL to address the degradation of Christmas Island 

ecosystems and foster the island’s progression from a mining-based economy.  The main priorities are to:

1. Support the issues as outlined in the Island Wide Issues Paper/ Regional Recovery Plan (Issues Paper) 

and,

2. Support the outcomes from the Threatened Species Scientifi c Committee meeting on Christmas 

Island (pending). 

Potential projects listed, in no particular order of priority below, include but are not limited to: 

Addressing threatening processes

Yellow Crazy Ant

In collaboration with Parks Australia and the Crazy Ant Steering Committee, investigate improved 

control techniques including improved baits and bait delivery methods, including examining 

the potential for a continuous bait feed system to reduce costs and provide the opportunity for 

broad-scale, long-term, and continuous suppression of Crazy Ants.

Trials in the use of boric acid for controlling Crazy Ants, perhaps using bait stations in the form 

of drip-line feeders (that are strategically placed to attract ants, with entrances that only ants 

could get through and cages over the top to discourage Robber Crabs).  These could be placed 

predominantly in Red Crab migratory pathways to aid young crabs entering the forest without 

heavy predation by Crazy Ants.

Feral cats

Investigate the possibility of implementing an island-wide control program for feral cats via Parks 

Australia, the Christmas Island Administration and the Shire of Christmas Island.  The program 

should be integrated with rodent control activities. 

Trial baiting of feral cats using the Curiosity® feral cat bait (Johnston et al. 2008).  David Alger (Dec 

2009 pers.comm.) has indicated that, if 2009 trials are successful, it would be possible to initiate an 

island-wide baiting strategy in 2010.

Implement the Shire of Christmas Island Cat Control Law via registration, identifi cation and de-

sexing of domestic animals to limit sources of new breeding individuals should cat baiting prove 

successful.

Threatened and iconic species 

Christmas Island Hawk- Owl

Trial the use of ant, rodent and centipede-free nest boxes for Christmas Island Hawk-Owls to 

provide nesting sites (the potential limiting factor) in areas that are otherwise suitable.

•

•

•

•

•

•
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Red Crabs

Support the development of new crab underpasses and migration fences in migration areas that 

are not currently protected, particularly around MCIs near major Red Crab migration routes.

Support the development of permanent drift-fencing to minimise maintenance and repair 

schedules.

Support the modifi cation of kerbing on roadsides so that it does not trap crabs on roads.

Biodiversity and actions for the protection of threatened species 

Support targeted species surveys and the collection of population, habitat and other biological 

data to guide recovery actions of threatened species.

Support the development of nomination for further threatened species across the island 

(terrestrial reptiles in particular).  However, further research would need to be conducted (see 

previous point) before appropriate determinations can be made.

Assist in changing the categories of some already-listed species.

Assess the feasibility of captive breeding for particular threatened fauna species if required 

(usually a last resort).

Establish and protect roosting sites for Christmas Island Pipistrelles.

Assess the eff ectiveness of (ant and centipede-proof ) artifi cial roost boxes for Christmas Island 

Pipistrelles.

Support research into roost sites of the Christmas Island Flying Fox.

Support experiments that examine the threats to the Christmas Island Flying Fox.

Initiate a program to grow additional fruit trees as a food source for Flying Foxes.

Examine the presence of indigenous insect prey in high ant infestation areas. Areas that contain 

high insect numbers and are low in Crazy Ants could be targeted for long-term ant control to 

maintain them as priority areas for reintroductions (either natural or human-driven).

Quarantine

Review current quarantine operational procedures to ensure that they refl ect the latest 

information regarding quarantine and species introductions and are eff ective at protecting 

Christmas Island from the introduction of invasive species and pathogens. 

Regularly review the plant importation policy and lists of prohibited plant imports.

Develop a public awareness programme in collaboration with tourism operators and other 

community groups to highlight the signifi cance of Christmas Island for biodiversity and the risk of 

introductions of exotic species.

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
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Develop a rapid response protocol to detect and eradicate new introductions as soon as possible.  

Ensure suffi  cient staff  from relevant Australian Government agencies are ‘on-island’ and that 

contractors are trained and equipped to implement the response plan.

Agricultural trials

Facilitate the production of fresh produce on Christmas Island as currently very little fruit and 

vegetables are grown on the island, (partly due to pest problems).  The importation of fresh 

produce is very costly and consumers pay premium prices.  Locally-grown fruit and vegetables 

would not only reduce the prices, but also save valuable fossil fuels in transport.

Commitment to reduce fossil fuels

Investigate and support the establishment/production of alternative energies such as wind 

power, biofuel (based on pyrolysis of weed species), wave and solar power systems on Christmas 

Island.

National park extension

Facilitate the proposed extension of the national park from 63% to 75% of the island.

Cultural heritage 

Identifi cation and protection of Commonwealth listed heritage sites and other signifi cant heritage 

sites.

Implementation of a new cultural heritage management plan.

Community involvement and training

Develop a community education program that includes information about threatened species, 

key threatening processes and management strategies to address the threats.  Public awareness 

activities should include information in the local media and should take account of the diverse 

cultural background of Christmas Islanders.  A survey of community awareness and involvement 

would provide useful information for targeting future extension and management.

Involve the community in species population monitoring and surveys.

Support an initiative to encourage residents to report sightings of threatened or rare species.

Prepare a trilingual brochure about the Christmas Island Blind Snake to encourage residents to 

report sightings.

Investigate actions to make the Christmas Island road network more ‘wildlife friendly’.  Possible 

actions could include improved signage, changes to speed limits, management of road verges 

and road use rationalisations.

•

•

•

•

•

•

•

•

•

•

•
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Develop provisions for an observer to be present to search for the Christmas Island Blind Snake 

when stockpiles/ topsoil are moved by heavy machinery.

Develop an environmental program for schools to encourage all sections of the community to be 

actively involved in species management.

Development of nature based tourism infrastructure

While recognising the inherent attraction of Christmas Island’s natural assets, the development of 

environmentally sensitive infrastructure facilities that facilitate appreciation of the natural assets 

can add signifi cantly to the development of a consistent and broad-based tourism clientele.  For 

example, the construction of a tree-top-to-cave-and-ocean walk.  (The tree-top walk constructed 

in Western Australia’s southern forests has made a major contribution to the transition of the area 

from a timber-based economy to one focussed on nature based tourism).

Off setting under the Environment Protection and Biodiversity Conservation 

Act 1999 (Cth) (“EPBC Act”)  

The EPBC Act outlines a clear framework for the use of off sets and defi nes the circumstances in which 

they can be applied and the goals to be achieved in applying them.

The Minister may attach conditions to an approval requiring specifi c activities to be undertaken for the 

protection of or for repairing or mitigating damage to a protected matter (whether or not the damage 

may be caused by the action): s.134(1),(3)(aa).

In a draft policy paper about the use of environmental off sets under the EPBC Act (Anonymous 2007), the 

Commonwealth has identifi ed eight principles which will be used to assess any proposed environmental 

off sets to ensure consistency, transparency and equity.  Outlined below are the eight principles and how 

they relate (under Section 134 of the EPBC Act) to the proposal set forward by PRL.

Principles PRL's Position

1.  Environmental off sets should be targeted to the 

matter protected by the EPBC Act that is being 

impacted.

Off sets proposed include research and action to counter 

threatened species declines and address key threatening 

processes, and comprehensive rehabilitation on previous 

and proposed mine areas. 

2.  A fl exible approach should be taken to the design and 

use of environmental off sets to achieve long-term 

and certain conservation outcomes which are cost 

eff ective for proponents.

The proposed environmental and ecologically sustainable 

development fund will address key issues as identifi ed by 

PRL and Parks Australia.  Funding will be allocated based on 

agreed priorities. 

3.  Environmental off sets should deliver a real 

conservation outcome.

Priority for funding will be given to actions that directly 

address issues, rather than more research, unless considered 

specifi cally appropriate.

4.  Environmental off sets should be developed as a 

package of actions - which may include both direct 

and indirect off sets.

Action to control many key threatening processes will have 

fl ow on eff ects for many threatened species.

•

•

•
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Principles PRL's Position

5.  Environmental off sets should, as a minimum, be 

commensurate with the magnitude of the impacts of 

the development and ideally deliver outcomes that 

are ‘like for like’.

The off set package as off ered by PRL is far in excess of likely 

impacts from the proposal.

6.  Environmental off sets should be located within the 

same general area as the development activity.

The island-wide approach, as proposed by PRL will account 

for this.

7.  Environmental off sets should be delivered in a timely 

manner and be long lasting.

$5m will be made immediately available with sustained 

funding for 20 years thereafter.

8.  Environmental off sets should be enforceable, 

monitored and audited.

Parks Australia and Attorney-General’s Department 

offi  cers will supervise, monitor and audit by virtue of their 

participation in the board of the proposed trust.

A precedent for imposing off sets as a condition of approval under the EPBC Act has been established in 

the case of the new Fiona Stanley Hospital at Murdoch in Western Australia.  (EPBC 2008/3970)

The development involved the clearance of bushland important to the threatened Carnaby’s Black-

Cockatoo Calyptorhynchus latirostris listed as endangered under the EPBC Act.

The clearing of the bushland was approved subject to a suite of off set conditions such as:

Retaining, protecting and managing in perpetuity two conservation areas, 

The replanting of ‘greenways’, streetscapes and open areas with 100% native species and 

species that are suitable for Carnaby’s Black-Cockatoo,

Commitment to rehabilitate a nearby regional park and adjacent areas, 

Provision of a minimum of $275,000 toward research on Carnaby’s Black-Cockatoo, and 

Provision of $575,000 toward funding community and stakeholder environmental initiatives. 

In many ways the contribution, (in economic, environmental and societal terms), that PRL provides to 

Christmas Island can be equated with the necessity for a hospital for an expanding Western Australian 

population.  The off sets proposed by PRL, (not least of which is the large and long-term fi nancial 

contribution for direct conservation action on the island), far exceed the requirements set out in EPBC 

2008/3970 and would ensure that the urgent, considered and sustained conservation actions necessary 

for the survival of many Christmas Island species are carried out.

•

•

•

•

•
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DIRECTORS’ REPORT 
 

 
Your Directors submit their report for the half-year ended 31 December 2008. 
 
 
DIRECTORS – CURRENT 
 
The names of the Company’s Directors in 
office during the half-year and until the date 
of this Interim Report are as follows.  Directors 
were in office for the entire period unless 
otherwise stated. 
 
 
DIRECTORS – CURRENT 
 
 

Clive Brown Chairman 

LAI Ah Hong  Managing Director 

Willy TEO See Khiang Executive Director   

CHAN Khye Meng Non-Executive Director  

CHENG Hang OAM Non-Executive Director  

Anthony Brennan Non-Executive Director  

Phuar Kong Seng Non-Executive Director 

Tee Lip Sin Non-Executive Director 

 
 
REVIEW AND RESULTS OF 
OPERATIONS 
 

The consolidated entity recognised a profit 
after tax of $42.7 million [2007: $2.97 million]. 
 

As at the date of this report, the group 
employed 181 people, including casuals 
and apprentices/trainees, (2007: 179) of 
which the chief entity employed 162 people 
(2007: 160) of whom most live on Christmas 
Island.  The chief entity has approximately 
(214) shareholders (2007: 255), of whom 43% 
are Christmas Island residents (2007: 61%). 

 

 
 
There has been a marked deterioration in 
demand for our phosphate products 
commencing in October 2008 and 
continuing post balance date as a 
consequence of the current global 
financial instability seriously affecting our 
Malaysian and Indonesian markets. 
 
As well as this, the limited sales in January 
2009 were at prices 35% to 40% below 
those achieved in October 2008. 
 
The first half of the 2008/9 financial year 
provided the company with a record 
result but this is unlikely to be maintained 
in the second half of the year given the 
current market climate. 
 
 
AUDITORS’ INDEPENDENCE 
DECLARATION 
 

Section 307 (c) of the Corporations Act 
2001 requires the company’s auditors, 
Ernst & Young, to provide the directors 
with a written Independence Declaration 
in relation to their review of the financial 
report for the half year ended 31 
December 2008.  The written Auditors’ 
Independence Declaration is attached to 
the Financial Report. 
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ROUNDING 
 

The amounts contained in this report and in 
the financial report have been rounded to 
the nearest $1,000 (where rounding is 
applicable) under the option available to 
the Company under the ASIC Class Order 
98/0100.  The Company is an entity to which 
the Class Order applies. 
 

 
 
 
SIGNED IN ACCORDANCE WITH A 
RESOLUTION OF THE BOARD OF DIRECTORS: 
 

 
 

LAI AH HONG 
Managing Director 
 
 
 
 
 
 
WILLY TEO 
Executive Director 
 
Dated 27 February 2009 
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INCOME STATEMENT  
  

 

 

  Consolidated 
For the half-year ended 31 December  2008 2007 
 Notes $000 $000 
    
Revenue 2(a) 112,212 37,653 
    Cost of Sales 2(b) (40,126) (32,710) 
    Gross Profit  72,086 4,943 
    Other Income 2(c) - 3,159 
    Finance Costs 2(d) (269) (267) 
    Other Expenses 2(e) (9,509) (2,991) 
    Profit Before Income Tax  62,308 4,844 
    Income Tax Expense  (19,587) (1,873) 
    Net Profit Attributable to Members of Phosphate Resources 
Limited  42,721 2,971 
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BALANCE SHEET  
  

  Consolidated 
As at 

Notes 
31.12.2008 

$000 
30.06.2008 

$000 
    
CURRENT ASSETS    

Cash and cash equivalents 3 33,697 6,161 
Trade and other receivables  23,980 11,966 
Inventories  10,716 7,714 
Derivative financial instruments  - 4,906 
Other  12,833 - 
TOTAL CURRENT ASSETS  81,226 30,747 
    
NON-CURRENT ASSETS    
Term deposits  18,486 9,851 
Property, plant and equipment  9,823 7,137 
Deferred tax assets  5,026 2,991 
TOTAL NON-CURRENT ASSETS  33,335 19,979 
    
TOTAL ASSETS  114,561 50,726 
    
CURRENT LIABILITIES    
Trade and other payables  5,049 4,109 
Interest-bearing loans and borrowings  100 900 
Income tax payable  17,162 2,499 
Derivative financial instruments  4,527 - 
Provisions  - employee entitlements  5,488 1,997 
TOTAL CURRENT LIABILITIES  32,326 9,505 
    
NON-CURRENT LIABILITIES    
Interest-bearing loans and borrowings  24 24 
Deferred tax liabilities  885 1,227 
Provisions  13,926 13,183 
TOTAL NON-CURRENT LIABILITIES  14,835 14,434 
    
TOTAL LIABILITIES  47,161 23,939 
    
NET ASSETS  67,400 26,787 
    
EQUITY    
Equity attributable to equity holders of the parent    
 Contributed equity   4,509 4,509 
 Retained earnings  61,963 22,152 
 Reserves  928 126 
    TOTAL EQUITY  67,400 26,787 
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STATEMENT OF CHANGES IN EQUITY 
 
 
For the half-year ended 31 December 2008 
      

 CONSOLIDATED 

Contributed 
Equity 

Retained 
Earnings 

Foreign 
Currency 

Translation 
Reserve 

Employee 
Equity 

Benefits 
Reserve 

Total 

 $000 $000 $000 $000 $000 
      
Balance at 1.7.2007 4,470 16,252 (319) 457 20,860 
Foreign currency translation - - 36 - 36 
Total income and expense 
recognised directly in equity - - 36 - 36 
Profit attributable to members 
of parent entity - 2,971 - - 2,971 
Total income and expense for 
the period - 2,971 36 - 3,007 
Equity transactions:      
Issue of share capital 39 - - - 39 
Dividends paid - (680) - - (680) 
Balance at 31.12.2007 4,509 18,543 (283) 457 23,226 
     
Balance at 1.7.2008 4,509 22,152 (331) 457 26,787 

Foreign currency translation - - 802 - 802 
Total income and expense 
recognised directly in equity - - 802 - 802 
Profit attributable to members 
of parent entity - 42,721 - - 42,721 
Total income and expense for 
the period - 42,721 802 - 43,523 
Equity transactions:      
Dividends paid - (2,910) - - (2,910) 
Balance at 31.12.2008 4,509 61,963 471 457 67,400 
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CASH FLOW STATEMENT  
  

 
  Consolidated 
For the half-year ended 31 December  

 
2008 
$000 

2007 
$000 

    
CASH FLOWS FROM OPERATING ACTIVITIES   

Receipts from customers  99,004 39,813 
Payments to suppliers and employees  (42,781) (35,628) 
Interest received  566 409 
Interest paid  (29) (42) 
Income tax paid  (7,378) (1,076) 
Receipt of government grants  - 3,150 
 
NET CASH FLOWS FROM OPERATING ACTIVITIES  49,382 6,626 
    
CASH FLOWS FROM INVESTING ACTIVITIES 

  
Increase in short term deposits  (8,635) (586) 
Purchase of property, plant and equipment  (2,491) (887) 
Proceeds on sale of property, plant and equipment  - 96 
Payment of deposit for future business acquisition  (7,010) - 
 
NET CASH FLOWS USED IN INVESTING ACTIVITIES   (18,136) (1,377) 
    
CASH FLOWS FROM FINANCING ACTIVITIES 

  
Proceeds from borrowings  - 968 
Repayment of borrowings  (616) - 
Finance lease principal paid  (184) (295) 
Payment of dividends  (2,910) (680) 
Proceeds from issue of shares  - 39 
 
NET CASH FLOWS FROM FINANCING ACTIVITIES 

 
(3,710) 32 

    
NET INCREASE IN CASH AND CASH EQUIVALENTS 27,536 5,281 

Cash and cash equivalents at the beginning of the 
period 

 
6,161 7,546 

CASH AND CASH EQUIVALENTS AT THE END OF THE PERIOD 3 33,697 12,827 
 
 
 



Financial Statements  
for the half-year ended 31 December 2008 

 PHOSPHATE 
RESOURCES 

LIMITED 

 

- 7 - 
  

 

NOTES TO THE FINANCIAL STATEMENTS  
  

 
1 Basis of Preparation and Accounting Policies 

Basis of preparation 
This general purpose condensed financial report for the half-year ended 31 December 2008 has 
been prepared in accordance with AASB 134 “Interim Financial Reporting” and the Corporations 
Act 2001.   
 
The half-year financial report does not include all notes of the type normally included within the 
annual financial report and therefore cannot be expected to provide as full an understanding of 
the financial performance, financial position and financing and investing activities of the 
consolidated entity as the full financial report. 
 
It is recommended that the half-year financial report be read in conjunction with the annual 
financial report of Phosphate Resources Limited as at 30 June 2008. 
 
 
Changes in accounting policy 
Since 1 July 2008, the Group has adopted the Standards and Interpretations, mandatory for 
financial reporting periods beginning on or after 1 July 2008.  Adoption of these Standards and 
Interpretations did not have any material effect on the financial position or performance of the 
Group. 

Except for the early adoption of AASB 8 “Operating Segments”, as disclosed in the 2008 annual 
report, the Group has not elected to early adopt any new standards or amendments. 



Financial Statements  
for the half-year ended 31 December 2008 

 PHOSPHATE 
RESOURCES 

LIMITED 

 

- 8 - 
  

 

 

NOTES TO THE FINANCIAL STATEMENTS  

  
 

 Consolidated 
 31.12.2008 

$000 
31.12.2007 

$000 
   
2 Revenue and Expenses 
 

  

(a)  Revenue   
   
Phosphate sales 108,858 36,135 
Oil sales 226 170 
Stevedoring 573 550 
Finance revenue - interest 566 328 
Other 1,989 470 
 112,212 37,653 
   
(b) Cost of sales   
   
Cost of production:   

Production costs 15,207 16,287 
Royalties 1,971 894 
Insurance 852 671 

 18,030 17,852 
   
Shipping and marketing costs:   

Shipping charges 18,835 11,395 
Port charges 1,197 1,077 
Levy 660 729 
Commission 269 238 

 20,961 13,439 
   
Depreciation:   

Plant and equipment 1,135 1,419 
   
   
Total cost of sales 40,126 32,710 
   
   
(c) Other income   
   
Government grants - 3,150 
Gains from sale of assets - 9 
 - 3,159 
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NOTES TO THE FINANCIAL STATEMENTS  

  
 
 
 

Consolidated 

 31.12.2008 
$000 

31.12.2007 
$000 

   
2. Revenue and Expenses (continued)   
   
(d) Finance costs   

Interest expense 21 18 
Finance lease interest 8 24 
Accretion on asset retirement obligations 240 225 

 269 267 
   
(e) Other expenses   

Redundancy expense 453 589 
Depreciation 45 51 
Administration and other 9,011 2,351 

 9,509 2,991 

 
 
 
 
3 Reconciliation of Cash and Cash Equivalents 
 
   
Cash at bank 33,697 12,827 
 
 
 
4 Dividends Paid and Proposed 
 
Franked dividends declared and paid during the half-year on 
ordinary shares: 85 cents (2007: 20 cents) 2,910 680 
Dividends proposed and not yet recognised as a liability - - 
   
 2,910 680 
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NOTES TO THE FINANCIAL STATEMENTS  

  

 
 
5 Commitments and Contingencies 
 
As at balance sheet date the consolidated entity had commitments totalling approximately $1.56 
million to purchase plant and equipment and $3.0 million to acquire a phosphate mining business in 
China.  Payment is due during the next six months. 
 
Since the last annual reporting date, there has been no material change to any contingent 
liabilities or contingent assets. 
 
 
 
6 Events after the Balance Sheet Date 
 
The company has paid a total of $7,775,000 in deposits for the acquisition of 55% of the Makou and 
Jie Mei Yen mine in Guizhou Province in China and 100% of the adjoining Xin Peng mine.  
 
The final payment of approximately $3,000,000 at current exchange rates, will not be made until the 
relevant Chinese government authorities issue a consolidated mining licence and approvals to the 
nominee of the foreign investment company controlled by PRL. At this point, these operations will 
be consolidated into PRL as the Kaiyang Quang Long Mining Co Ltd. 
 
The Kaiyang County Branch of the National Land Resource Bureau have issued written confirmation 
to our nominee that the relevant licences will be formally issued to Kaiyang Quang Long Mining Co 
Ltd in March 2009. 
 
No other matter or circumstance has arisen since 31 December 2008 that has significantly affected, 
or may significantly affect, the operations of Phosphate Resources Limited and its controlled 
entities, or the state of affairs of Phosphate Resources Limited and its controlled entities in 
subsequent periods.  
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DIRECTORS' DECLARATION  
  

 
 
 
In accordance with a resolution of the directors of Phosphate Resources Limited I state that: 
 
In the opinion of the directors: 
 

1. The financial statements and notes of the consolidated entity are in accordance with the 
Corporations Act 2001, including: 

a. Giving a true and fair view of the financial position as at 31 December 2008 and the 
performance for the half-year ended on that date of the consolidated entity; and 

b. Complying with Accounting Standard AASB 134: Interim Financial Reporting and the 
Corporations Regulations 2001; and 

2. there are reasonable grounds to believe that the company will be able to pay its debts as 
and when they become due and payable. 

 
 
On behalf of the Board 
 
 
 
 

 

  

LAI AH HONG  WILLY TEO 
Managing Director  Executive Director 
 
 
Perth, 27 February 2009 
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Report on the condensed half-year financial report  
Scope 
We have reviewed the accompanying half-year financial report of Phosphate Resources Limited, which 
comprises the balance sheet as at 31 December 2008, and the income statement, statement of 
changes in equity and cash flow statement for the half-year ended on that date, other selected 
explanatory notes and the directors’ declaration of the consolidated entity comprising the company 
and the entities it controlled at the half-year end or from time to time during the half-year.  

Directors’ Responsibility for the Half Year Financial Report 
The directors of the company are responsible for the preparation and fair presentation of the half-year 
financial report in accordance with the Australian Accounting Standards (including the Australian 
Accounting Interpretations) and the Corporations Act 2001.  This responsibility includes establishing 
and maintaining internal controls relevant to the preparation and fair presentation of the half-year 
financial report that is free from material misstatement, whether due to fraud or error; selecting and 
applying appropriate accounting policies; and making accounting estimates that are reasonable in the 
circumstances.  

Auditor’s Responsibility 
Our responsibility is to express a conclusion on the half-year financial report based on our review.  We 
conducted our review in accordance with Auditing Standard on Review Engagements ASRE 2410 
Review of Interim and Other Financial Reports Performed by the Independent Auditor of the Entity, in 
order to state whether, on the basis of the procedures described, we have become aware of any 
matter that makes us believe that the financial report is not in accordance with the Corporations Act 
2001 including: giving a true and fair view of the consolidated entity’s financial position as at 31 
December 2008 and its performance for the half-year ended on that date; and complying with 
Accounting Standard AASB 134 Interim Financial Reporting and the Corporations Regulations 2001. 
As the auditor of Phosphate Resources Limited and the entities it controlled during the half-year, 
ASRE 2410 requires that we comply with the ethical requirements relevant to the audit of the annual 
financial report. 

A review of a half-year financial report consists of making enquiries, primarily of persons responsible 
for financial and accounting matters, and applying analytical and other review procedures. A review is 
substantially less in scope than an audit conducted in accordance with Australian Auditing Standards 
and consequently does not enable us to obtain assurance that we would become aware of all 
significant matters that might be identified in an audit. Accordingly, we do not express an audit 
opinion.  

Independence 
In conducting our review, we have complied with the independence requirements of the Corporations 
Act 2001.  We have given to the directors of the company a written Auditor’s Independence 
Declaration, a copy of which is included in the half-year financial report.   



 
 

 

 

 

Conclusion 

Based on our review, which is not an audit, we have not become aware of any matter that makes us 
believe that the half-year financial report of Phosphate Resources Limited is not in accordance with the 
Corporations Act 2001, including: 

i)  giving a true and fair view of the consolidated entity’s financial position as at 31 December 2008 
and of its performance for the half-year ended on that date; and 

ii)  complying with Accounting Standard AASB 134 Interim Financial Reporting and the Corporations 
Regulations 2001. 

 
Ernst & Young 

 
R J Curtin 
Partner 
Perth 
27 February 2009 
 



 
 

 

 

 

 

 

Auditor's Independence Declaration to the Directors of Phosphate 
Resources Limited 
In relation to our review of the financial report of Phosphate Resources Limited for the half-year ended 31 
December 2008, to the best of my knowledge and belief, there have been no contraventions of the 
auditor independence requirements of the Corporations Act 2001 or any applicable code of professional 
conduct. 

 
Ernst & Young 

 
R J Curtin 
Partner 
Perth 
27 February 2009 
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Appendix 9

Resource Estimate Eight Leases

Total Inferred Resource Estimates

MCI 70 / Area after exclusions (Ha) Wet tonnes Dry tonnes

8 103 4,860,084 3,025,402

10 63.3 3,330,612 2,073,306

11 5.7 254,509 158,432

12 13.8 119,104 74,142

13 4.7 317,558 197,680

14 47 3,744,383 2,330,878

15 13.2 558,352 347,574

16 5.6 183,351 114,136

Total 256 13,367,954 8,321,551

NB: The fi gures listed above represent the remaining resource after 0.5m of overburden (equivalent to 

1.8 million wet tonnes) has been removed from each mining area.

Disclaimer

No detailed mining, metallurgical, economic, marketing, legal, environmental, social and governmental 

factors have been considered when compiling these resource estimates.  Given these uncertainties, 

the conservatively estimated mine life is a possible 10 years based on a normal year of 650,000 tonnes 

shipped if all areas are approved for mining and there are no signifi cant government policy changes.
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Executive summary 

Phosphate mining and directly dependent businesses such as stevedoring and 

contractor activity account for approximately half the Gross Product of 

Christmas Island. 

The likely direct and indirect job losses following the closure of the mine are 

around 280 full-time equivalent jobs.  This represents approximately 40 

percent of the current total island labour force.  Job losses of this scale will 

place great strains on the Christmas Island community.   

Access to additional lease areas will extend the mine life for a further 10 years, 

and allow annual average sales of around 650,000 tonnes of material over this 

period.  In a typical year of operation phosphate mining will make substantial 

contributions in terms of tax payments, royalty payments, and community 

contributions.  Additionally, CIP employees pay substantial income tax.   

In summary, the total annual value of the various contributions will be around 

$27M, and assuming a discount rate of six percent the net present value of 

these payments over ten years will be $211M.  The specific annual and NPV 

amounts are shown in Table ES 1. 

Table ES 1 Value of extending the mine life by ten years 

Details  Annual value Net Present Value 

 

($) '000 ($) '000 

Sales revenue 115,700 902,656 

Contributions  

  Company tax 16,934 132,111 

Income tax on employee wages and bonuses 4,925 38,423 

Phosphate royalties 3,250 25,355 

Rehabilitation levy 1,280 9,990 

Fringe benefits tax 260 2,028 

Community donations and sponsorship 220 1,716 

Local government rates 140 1,092 

Mine lease rental 24 187 

Total contributions  27,034 210,904 

Given the current level of planning and investment, five years is too short a 

time frame for tourism to develop as an alternative industry that could support 

a replacement level of employment.  Extension of the mine life will allow 

greater time for tourism planning and development. 

 

Economic importance of various 

sectors on Christmas Island 

Phosphate mining supports 

approximately 40 percent of 

total island employment 

Annual value of tax and 

community contributions is 

$27M 

Net Present value of tax and 

community contributions 

over ten years is $211M 
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Report summary 

The biggest employer on Christmas Island is Christmas Island Phosphates 

(CIP), and closure of the business will be a significant economic shock for the 

Christmas Island economy.  The following report provides baseline economic 

and social data for Christmas Island, and reports modelling results that 

describe the importance of phosphate mining on Christmas Island to the local 

economy.  Details on the taxes paid and other contributions by CIP and CIP 

employees are also reported. 

Population summary 

Christmas Island is an Australian non-self governing external territory located 

in the Indian Ocean approximately 360 km south of Java and 2,600 km 

northwest of Perth.  The island has an area of 135 km2 with approximately 80 

km of coastline.  The 2006 Census recorded a population of 1,348 which 

includes people of Chinese, Malay, and European extraction.   

Anecdotal evidence indicates that the Christmas Island population has fallen 

since the census due to the reduction in economic activity following the 

completion of the immigration detention centre at northwest point, and the 

uncertainty regarding the future economic prospects for the island post-

phosphate mining.  It is possible that the current population is as low as 1,000 

residents.  Population details for Christmas Island are shown below in Figure 

ES 1. 

Figure ES 1 Christmas Island population 
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Note: The usual resident population statistics exclude the effect of fly-in fly-out workers. 
Data source: For period 1991 to 2006 AGCGC (2007, p. 7), estimate from 2006 onwards ACIL Tasman  
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Income summary 

Relative to Western Australia, incomes on Christmas Island are relatively high, 

with 28 percent of the population earning in excess of $1,000 per week 

compared to 20 percent in Western Australia.  This reflects the high level of 

employment in the Construction and Mining industries, the very high rate of 

full time employment (75 percent) on the island, and the relatively low level of 

overall unemployment.  Income details are shown in Figure ES 2. 

Figure ES 2 Incomes on Christmas Island 

0%
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10%

15%

20%

Western Australia Christmas Island
Managers Professionals
Technicians & trades workers Community and personal service workers
Clerical and administrative workers Sales workers
Machinery operators & drivers Labourers  

Note: Count of employed persons aged 15 years and over. It was not possible to compare data with the 2001 Census 
as the classification by which data is collected has changed. 
Data source: 2006 Australian Bureau of Statistics Census 

Key industry sectors 

A location quotient greater than unity for an industry indicates that the share 

of employment in that industry on Christmas Island is greater than the share of 

employment in the same industry for Western Australia as a whole.  One 

interpretation of a number greater than unity is that the local economy has 

chosen to specialise in this activity.  In some senses it therefore captures the 

areas that the local economy has a comparative advantage in.  A location 

quotient less than unity but greater than zero is considered as indicating an 

under-represented industry, meaning that while the industry exists in that 

economy it is not likely that it is sufficient to drive the economy.  Industries 

with location quotients of zero are not represented in the economy under 

consideration. 

As can be seen from Figure ES 3, phosphate mining is overwhelmingly the 

most important industry on Christmas Island.  Further, closure of the mine 

would see not only an end to the phosphate mining industry, but would also 

see a substantial contraction in four of the next five most important industry 

sectors.  These other industries that are directly related to phosphate mining 

are indicted in pale green in Figure ES 3.  
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Figure ES 3 Industry concentration on Christmas Island 
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Location quotient  
Note: calculations performed by ACIL Tasman.  The label phosphate mining is used for the more general ABS category Other mining.    
Data source: 2006 Australian Bureau of Statistics Census 

Size of the Christmas Island economy 

An Input Output table was developed for Christmas Island using 2006 data 

from the Australian Bureau of Statistics.  The table was used to estimate the 

size of the Christmas Island economy.  Based on the 2006 Census data, the 

estimated Gross Product of Christmas Island in 2005-06 was $71M, and 

phosphate mining -- plus directly related contracting and stevedoring activity -- 

account for approximately half of all economic activity on Christmas Island.  

The relative importance of the different industry sectors is shown in Figure ES 

4.  
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Figure ES 4 Key industry sectors on Christmas Island 
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Note: Phosphate mining category includes a share of stevedoring and road transport activity plus a share of 
construction activity.  These changes have been made so as to better reflect the total dependence of some sectors on 
their relationship with the mine. 

Data source: ACIL Tasman 

Industry linkages 

The following multipliers were estimated for Christmas Island: 

• Output – the total value of output generated by all industries in the 

economy 

• Income – the total increase in compensation of employees by all industries 

• Employment – the impact on full time equivalent employment 

• Value added – the sum of wages, profits and indirect taxes.   

The multipliers estimated for Christmas Island have been calculated to 

measure the impact of an extra $1M of output.  Simple multipliers capture the 

primary direct effect of an economic shock and the impact of industry 

expenditure.  Total multipliers capture all the impact that the simple multiplier 

captures, but additionally capture the impact of the additional consumer 

spending from those employed in the industries that expand.   

As a practical matter the simple multiplier estimates might be thought of as 

providing a lower bound estimate of impact and the total multiplier estimates 

might be thought of as providing an upper bound estimate.  The multiplier 

estimates are shown in Table ES 2.  The total employment multiplier for 

phosphate mining is four.  The highest employment multipliers are for 

relatively low wage labour intensive industries. 
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Table ES 2 Multipliers for Christmas Island (2005-06) 

 Output Income Gross Product Employment 

 Simple 
multiplier 

Total 
multiplier 

Simple 
multiplier 

Total 
multiplier 

Simple 
multiplier 

Total 
multiplier 

Simple 
multiplier 

Total 
multiplier 

Other mining 1.24 1.45 0.31 0.36 0.53 0.65 2.95 4.01 

Bakery products 1.18 1.40 0.32 0.37 0.46 0.59 7.63 8.72 

Basic chemicals 1.41 1.54 0.19 0.22 0.35 0.43 2.82 3.47 

Electricity supply 1.18 1.26 0.11 0.13 0.37 0.42 5.92 6.29 

Water supply; sewer & drain services 1.19 1.34 0.22 0.25 0.67 0.76 3.28 4.02 

Residential building construction 1.45 1.61 0.22 0.25 0.36 0.44 5.74 6.48 

Other construction 1.35 1.46 0.15 0.18 0.41 0.47 4.69 5.21 

Construction trade services 1.45 1.65 0.29 0.34 0.59 0.71 8.75 9.74 

Wholesale trade and wholesale repairs 1.40 1.63 0.34 0.39 0.55 0.68 5.25 6.40 

Retail trade and retail repairs 1.27 1.53 0.36 0.42 0.56 0.70 10.81 12.05 

Accommodation, cafes and restaurants 1.18 1.40 0.30 0.35 0.46 0.58 7.83 8.86 

Road transport 1.33 1.53 0.29 0.34 0.51 0.63 7.93 8.94 

Water transport 1.46 1.62 0.23 0.27 0.39 0.48 4.57 5.36 

Air and space transport 1.23 1.39 0.23 0.26 0.36 0.45 3.69 4.46 

Services to transport; storage 1.40 1.61 0.29 0.34 0.56 0.68 4.22 5.21 

Communication services 1.30 1.46 0.23 0.27 0.62 0.71 4.43 5.22 

Banking 1.06 1.31 0.35 0.41 0.78 0.92 3.47 4.68 

Ownership of dwellings 1.08 1.10 0.02 0.02 0.82 0.83 0.37 0.44 

Other property services 1.54 1.68 0.21 0.24 0.65 0.74 3.40 4.11 

Scientific research, tech & comp. serv. 1.37 1.75 0.54 0.63 0.63 0.84 7.53 9.38 

Other business services 1.32 1.59 0.39 0.45 0.63 0.78 8.47 9.79 

Government administration 1.31 1.68 0.51 0.60 0.63 0.83 12.10 13.85 

Defence 1.25 1.51 0.37 0.43 0.52 0.67 5.94 7.20 

Education 1.14 1.64 0.70 0.82 0.80 1.09 10.88 13.29 

Health services 1.11 1.61 0.70 0.81 0.83 1.11 9.98 12.38 

Community services 1.13 1.47 0.47 0.55 0.80 0.99 17.57 19.19 

Libraries, museums, parks and the arts 1.28 1.60 0.46 0.53 0.52 0.70 15.53 17.10 

Sport, gambling & recreational services 1.45 1.66 0.30 0.35 0.44 0.56 7.62 8.65 

Personal services 1.28 1.54 0.37 0.43 0.63 0.78 18.41 19.69 

Other services 1.17 1.65 0.68 0.79 0.73 1.00 9.30 11.62 

Data source: ACIL Tasman 2005-06 Input Output Table for Christmas Island 

Impact of not obtaining access to additional leases 

The mine directly employs around 170 people, with significant additional 

employment in stevedoring and contracting activity directly dependent on the 

mine.  Access to additional lease areas will extend the mine life for a further 10 

years, and allow annual average sales of around 650,000 tonnes of material over 

this period. 
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The Input Output tables and industry multiplies were used to estimate the 

impact of mine closure.  There is some uncertainty regarding the future price 

of phosphate, but assuming: 

− the average US dollar price for phosphate price is $125 

− the average Australian dollar US dollar exchange rate is $.70  

− that 650,000 tonnes of phosphate are shipped, and  

− that 22 percent of the company is owned by on island residents,  

the likely direct and indirect job losses following the closure of the mine are 

around 280 full-time equivalent jobs.  This represents approximately 40 

percent of the current total island labour force. 

Annual company and employee contributions 

In a typical year of operation phosphate mining is expected to generate around 

$116M in export or import replacement revenue and make substantial 

contributions in terms of tax and royalty payments.  Additionally, CIP 

employees pay income tax.  In summary, the total annual value of the various 

contributions will be around $27M, comprised of: 

• Company tax $17.0M 

• Income tax paid on employee wages and bonuses $4.9M 

• Phosphate royalties $3.2M 

• Rehabilitation levy $1.3M 

• Fringe benefits tax $260,000 

• Local government rates $140,000  

• Mining lease rental $24,000 

Additionally, CIP provides between $200,000 and $250,000 in community 

donations and sponsorships each year, and CIP employees contribute to the 

local community through service to: 

− State Emergency Service (10 staff) 

− Fire brigade (9 staff) 

− Ambulance Service (3 staff), and 

− Local government, by way of shire councillors (3 staff). 

Net present value of contributions 

Access to the new lease areas would extend the mine life by ten years.  Using a 

discount rate of six percent, the net present value of export or import 

replacement revenue over the life of the mine would be around $903M.  The 

NPV of the additional taxes, royalty payments, and community contributions 

would be $211M, comprised of: 
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• Company tax $132M 

• Income tax paid on employee wages and bonuses $38.4M 

• Phosphate royalties $25.4M 

• Rehabilitation levy $9.99M 

• Fringe benefits tax $2.03M 

• Community donations and sponsorship $1.72M 

• Local government rates $1.09M 

• Mining lease rental $.19M. 

Social impact 

Social cohesion is a measure of how a community interacts.  The Christmas 

Island community supports a diverse mix of people from all ages and ethnic 

backgrounds.  The closure of the mine will see a large loss of population, and 

there will be significant social impacts from the change to the ethnic and age 

balance including a loss of students from schools, loss of community 

volunteers and leaders, loss of employment aspirations as young people’s 

expectations of careers on the island are diminished, increases in 

unemployment, and possible long term unemployment due to lack of 

alternative employers.   

In many communities this loss of social cohesion following the closure of a 

major employer is temporary as employees are eventually absorbed into other 

employment.  However, in the case of Christmas Island, the current lack of 

economic diversification means that there is very little opportunity for 

residents to find alternative social and economic opportunities.  Furthermore, 

there is little opportunity for the island to attract new residents given its 

isolation and lack of social and economic enticements.  It is likely that without 

substantial and sustained government spending the community will enter an 

unrelenting downward spiral of the kind identified by Beer and Keane (2000), 

and illustrated in Figure ES 5.  
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Figure ES 5 Services, employment, and population loss spiral 

 

Data source: Adapted from Beer and Keane (2000). 

Regional implications 

In some areas Christmas Island serves as a regional hub for the Indian Ocean 

Territories more generally.  The economic linkages between the Christmas 

Island economy and the Cocos (Keeling) Islands economy are not extensive, 

but occur in some critical areas.  The most important economic linkage relates 

to air and sea transport.  A significant reduction in economic activity on 

Christmas Island would have implications for the cost of service delivery on 

the Cocos (Keeling) Islands, especially in the area of transport costs. 

The other critical area of interaction relates to health services.  A reduction in 

health and related services on Christmas Island will impact upon the Cocos 

(Keeling) Islands in areas where the service is also provided to the Cocos 

(Keeling) Islands from staff based on Christmas Island.  One example is that 

the resident pharmacist on Christmas Island also services the Cocos (Keeling) 

Islands.  With a reduction in economic activity on Christmas Island it is likely 

that a greater number of health services would need to be provided to the 

Cocos (Keeling) Islands on a fly-in basis. 

Future prospects 

Phosphate mining on Christmas Island will, at some point cease.  If access to 

the requested lease areas is granted mining will cease in approximately 15 years.  

Without access to new areas mining will cease in approximately five years.   
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It will not be possible to establish a replacement economic base on Christmas 

Island within five years, and given the current state of planning for a post-mine 

economic future closure of the mine will see an economic collapse on 

Christmas Island.  For example, for tourism to generate comparable 

replacement employment would require approximately 15,500 additional 

tourists to visit Christmas Island each year; a number that is many times greater 

than the current island tourism capacity.  

An additional barrier to development is the lack of a comprehensive land use 

plan for Christmas Island.  Investment in all substantial development projects, 

including tourism related projects, is unlikely to take place before a 

comprehensive land use plan is adopted.  Adoption of such a plan is several 

years away. 

With a planning horizon of 15 years, the medium term economic future of the 

island would be secure.  Further, with a planning horizon of 15 years it is 

possible to imagine that sufficient planning and investment could be 

undertaken to build a sustainable post-phosphate mining future for Christmas 

Island.  Indicative paths for economic life on Christmas Island with mining 

ceasing in both 5 years and 15 years are shown in Figure ES 6. 

Figure ES 6 Stylised paths for economic activity of Christmas Island 
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1 Introduction 

Christmas Island is an Australian non-self governing external territory located 

in the Indian Ocean approximately 360 km south of Java and 2,600 km 

northwest of Perth.  The island has an area of 135 km2 with approximately 80 

km of coastline.  The 2006 Census recorded a population of 1,348 which 

includes people of Chinese, Malay, and European extraction.   

Due to the number of endemic bird, crab, and plant species found on 

Christmas Island, it is considered to have high conservation value.  Reflecting 

the conservation value of the island, approximately 63 percent of Christmas 

Island is National Park.  There are also large areas of unalienated or 

unallocated crown land on the island. 

ACIL Tasman was engaged in February 2009 to undertake a study to 

determine the economic impact of phosphate mining to the Christmas Island 

economy, and determine the value of granting access to additional lease areas 

that would extend the mine life by ten years.  The following report documents 

the study findings. 

1.1 Methodology 

To develop an economic profile of Christmas Island initial data was sourced 

from the Australian Bureau of Statistics.  This detail was then refined using 

information gathered through consultation with representatives of Christmas 

Island Phosphates (CIP), residents, and desktop research.  To represent the 

economic linkages on Christmas Island an Input Output table was then 

prepared.  

To model the economic impact of the closure of the mine ACIL Tasman 

worked with representatives of CIP and consulted with IOT business 

operators.  The process allowed a comprehensive description of the underlying 

economic structure of the IOT to be developed.  The accurate description of 

the economy in turn allowed the impact of mine closure to be modelled in 

detail. 

All data from the Australian Bureau of Statistics is based on place of usual 

residence data from the 2001 and 2006 Censuses. 

1.2 Outline of the report 

The remainder of the report is structured as follows.  A base line description of 

the Christmas Island economy is provided in Chapter 2 and Chapter 3.  

Specifically, Chapter 2 provides a demographic profile of the island and 
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Chapter 3 provides an economic profile.  Government expenses and revenue 

associated with Christmas Island are reported in Chapter 4, and the 

contribution of Christmas Island Phosphates is described in Chapter 5.  

Modelling results that make use of the Christmas Island Input Output tables 

and associated multipliers to determine the economic impact of mine closure 

are presented in Chapter 6.  The social impacts of mine closure are described 

in Chapter 7, and indicative calculations for the extent of growth required in 

tourism before it can generate sufficient replacement employment for mining 

are presented in Chapter 8.  Concluding comments are made in Chapter 9. 
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2 Demographic profile 

The demographic profile reports information on the population, including the 

ethnic mix of the island and the age and gender mix of the island, and also 

reports details relating to accommodation. 

2.1 Population 

The resident population of Christmas Island was 1,348 persons at the 2006 

Census, which is slightly lower than the 2001 Census when 1,404 persons were 

counted. 

Anecdotal evidence indicates that the Christmas Island population has fallen 

further since 2006.  The main reasons for the reduction in population are the 

reduction in economic activity following the completion of the immigration 

detention centre at northwest point which provided a large number of 

construction jobs, and the uncertainty regarding the future economic prospects 

for Christmas Island in the event that phosphate mining ceases.  It is possible 

that the current population is as low as 1,000 residents.  Evidence for the fall in 

population can be seen in the school enrolment numbers shown in Table 1. 

Table 1 Christmas Island District High School enrolments: 2004-08 

School bracket  2004 2005 2006 2007 2008 

 No. No. No. No. No. 

Primary 197 188 167 147 130 

Lower secondary 100 103 90 76 73 

Upper Secondary 30 40 37 26 24 

Total 327 331 294 249 227 

Note: Enrolment statistics are for semester one in the respective years.  Data for 2009 is not yet available. 
Data source: www2.eddept.wa.edu.au [accessed 11 August 2008]. 

Christmas Island population details based on census data, plus additional 

details for what is thought to be the range of values the current Island 

population lies within are shown in Figure 1. 
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Figure 1 Christmas Island population 
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Note: The usual resident population statistics exclude the effect of fly-in fly-out workers. 
Data source: For period 1991 to 2006 AGCGC (2007, p. 7), estimate from 2006 onwards ACIL Tasman  

2.2 Age and gender structure 

Christmas Island has an age and gender profile not dissimilar to other small 

and isolated communities in Western Australia.  There is a lack of young 

people of school age as well as a lack of people in their twenties.  This absence 

of population is normally a function of school aged children leaving an area to 

pursue their education elsewhere, and of younger people seeking alternative 

employment and life experiences away from home.   

Figure 2 shows the age and gender profile for Christmas Island compared to 

Western Australia and highlights these features. 
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Figure 2 Age and gender structure: Christmas Island and Western 
Australia (2006) (%) 
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Data source: 2006 Australian Bureau of Statistics Census 

2.3 Ethnicity 

The majority of residents on Christmas Island have Chinese ancestry, but there 

is also a significant ethnic Malay population, and a significant population that 

has European ancestry.  An indication of the relative importance of each group 

can be established from the nominated religious affiliation of Christmas Island 

residents.  Figure 3 compares the religious affiliation of Christmas Island 

residents to Western Australia for 2001 and 2006.  Unlike Western Australia 

where the majority of the population identifies with the Christian tradition, 

Figure 3 shows that most common religious affiliation on the island is 

Buddhism (30 percent), followed by Christianity (25 percent) and then Islam 

(20 percent).   
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Figure 3 Religious affiliation: Christmas Island and Western Australia 
(2006) 
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Data source: 2001 and 2006 Australian Bureau of Statistics Census 

2.4 Dwelling information 

There is a high rate of rental accommodation on Christmas Island and a high 

proportion of government rental housing when compared to Western Australia 

(see Table 2).  Out of a total housing stock of 481 households, 48 percent are 

rented compared to only 27 percent of households in Western Australia.  

Furthermore, 43 percent of rented households are for government provided 

accommodation, compared to only 15 percent in Western Australia.  This is a 

function of the high level of people employed by the government sector on the 

island. 

Table 2 Rental housing: Christmas Island and Western Australia (2006) 

 

Western Australia Christmas Island 

Total households 703,165 481 

Percent households rented 27% 48% 

Percent government provided rental housing 15% 43% 

Median rent per week $170 $92 

Note: Count of occupied private dwellings being rented. 
Data source: 2006 Australian Bureau of Statistics Census 

The median weekly rent on Christmas Island is $92 per week, which is low 

compared to Western Australia and is a result of the higher level of 

government rental accommodation.  It is understood that government rental 

accommodation is priced according to the Tenant Rent Setting Framework 

that applies a substantial discount to market rents. 
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3 Economic profile 

This chapter describes the economic output of the island, discusses the 

employment and income profile of residents, details the key industries, and 

describes the economic linkages on the island by way of Input Output table 

derived measures. 

3.1 Economic output 

To measure the size of the economy a Christmas Island specific Input Output 

table was developed.  An Input Output table provides a summary, or a 

“snapshot”, of the transactions occurring within an economy over a given 

period of time.  The Australian Bureau of Statistics (ABS) produces Input 

Output tables at the national level, and these tables show the consumption and 

sales patterns of over 100 industries.  Input Output tables show, for a given 

industry, which other industries it purchases from and to which other 

industries it sells.  The national Input Output tables also show the use of 

industry production in private and government consumption, the use in public 

and private investment, and sales to foreigners (exports).  The Input Output 

table for Christmas Island was derived using the distributive commodity 

balance (DCB) method.  The DCB approach takes a base Input Output table 

and uses industry shares to generate the regional table. 

As the ultimate base table is produced by the ABS, the reference year for the 

analysis is determined by the ABS table produced for 2005-06.  The estimated 

gross product of Christmas Island in 2005-06, derived from the Christmas 

Island Input Output table, was $71M, and the industries that comprise the 

$71M are detailed in Figure 4.  Accounting for approximately half of total 

gross product, phosphate mining, including directly related service activity such 

as stevedoring, is the most significant economic activity on the island.   

While this measure gives a reasonable indication of the direct importance of 

phosphate mining to the island, the measure understates the importance of 

phosphate mining to the Christmas Island economy as there are a range of 

indirectly related industries that exist only because of phosphate mining.  Many 

of the non directly related service industries, such as banking services, would 

not exist if mining was not present on the island. 
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Figure 4 Christmas Island Gross Product ($M) 2005-06 
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Note: Phosphate mining category includes a share of stevedoring and road transport activity plus a share of 
construction activity.  These changes have been made so as to better reflect the total dependence of some sectors on 
their relationship with the mine. 

Data source: ACIL Tasman 

The relative industry shares, expressed in percentage terms are shown in Figure 

5.  The figure demonstrates the importance of phosphate mining to the 

Christmas Island economy. 

Figure 5 Relative importance to Christmas Island Gross Product: 2005-06 
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Note: Phosphate mining category includes a share of stevedoring and road transport activity plus a share of 
construction activity.  These changes have been made so as to better reflect the total dependence of some sectors on 
their relationship with the mine. 

Data source: ACIL Tasman 
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3.2 Industry employment and importance 

Employment on Christmas Island is dominated by a handful of industries with 

the main industries of employment in 2006 being Construction (15 percent), 

Mining (14 percent), and Public Administration and Safety (14 percent).  Note 

that the large number of people employed in the Construction industry is a 

result of the Census data capturing some employment associated with the 

construction of the DIAC northwest point immigration facility and the 

associated housing infrastructure built on Christmas Island.  It is likely that the 

share of employment in this industry has fallen since. All mining employment 

is at the Christmas Island phosphate mine and CIP is the largest employer on 

Christmas Island.  

It is also notable that some of the employment in construction and stevedoring 

is employment directly attributable to the operation of the mine so that direct 

mining related employment is substantially greater than the value captured by 

the census classification groupings.  

The government sector is a major employer accounting for 30 percent of the 

workforce.  Employment primarily consists of employees of Parks Australia 

which administers the Christmas Island National Park, the Australian Federal 

Police, the Christmas Island District High School, and the Attorney-General’s 

Department.  

The Australian Bureau of Statistics have changed the industry categories they 

use to measure employment so it is not possible to directly compare data 

between the 2001 and 2006 Censuses.  However, in 2001, the major industries 

of employment on Christmas Island were broadly consistent with the 2006 

Census, namely: Mining (19 percent), Education (13 percent) and Government 

Administration and Defence (11 percent). 

In Western Australia, the employment profile is more evenly spread with the 

major industries of employment in 2006 being Retail trade (11 percent), Health 

care and social assistance (10 percent), Construction (9 percent) and 

Manufacturing (9 percent).  The employment profile of Western Australia as a 

whole is contrasted to that of Christmas Island in Figure 6. 
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Figure 6 Employment by industry: Christmas Island and Western Australia 
(2006) 
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3.2.1 Location quotients 

One method that can be employed to determine industry concentration on 

Christmas Island is to calculate location quotients for each industry on the 

island.  Location quotients compare the share of employment in a region with 

the share of employment in another region.  In this case, ACIL Tasman has 

compared the share of employment on Christmas Island with the share of 

employment in Western Australia as a whole.  Details of the formula used to 

calculate each location quotient are provided in Box 1. 

Location quotients were initially developed as a method of determining 

whether a regional industry should be classified as importing, exporting, or 

local.  The logic being that an industry with a location quotient of unity is able 

to meet the needs of the local economy, while a location quotient of greater 

than unity indicates that the industry is capable of supplying product to 

customers outside of the region.  A location quotient of less than unity 

indicates that imports may be required to meet the needs of the local economy. 
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Box 1 Location quotient formula 

Location quotients ( iLQ ) are calculated using the following formula: 

NN

NN
LQ

i

rr

i

i . 

Where: 

• r

iN  represents employment in regional industry  i; 

• rN represents total employment in the region; 

• 
iN represents employment in the state’s industry i; and  

• N represents total state employment.   

Data source:  ACIL Tasman 

  For the purposes of the current study, a location quotient greater than unity for 

an industry indicates that the share of employment on Christmas Island in that 

industry is greater than the share of employment in the same industry for 

Western Australia as a whole.  One interpretation of a number greater than 

unity is that the local economy has chosen to specialise in this activity.  In 

some senses it therefore captures the areas that the local economy has a 

comparative advantage in.  A location quotient less than unity but greater than 

zero is considered as indicating an under-represented industry, meaning that 

while the industry exists in that economy it is not likely that it is sufficient to 

drive the economy.  Industries with location quotients of zero are not 

represented in the economy under consideration.  It should be noted that with 

such analysis it is not possible to capture details for very small or niche 

industries. 

A summary of the location quotients that are greater than unity is shown in 

Figure 7. From the figure it can be seen that using the location quotient 

measure there are only a handful of industries on Christmas Island that can be 

considered significant economic drivers.  Figure 7 also confirms the dominance 

of the phosphate mining industry on Christmas Island as the major driver of 

the economy.  Specifically, the location quotient for mining is 58, and the next 

most significant industry is electricity supply, with a location quotient of 5.  

Although the formula for calculating location quotients is provided in Box 1, it 

is worth presenting details for a specific numerical example.  By way of 

illustration let us consider the details for the location quotient on Christmas 

Island for libraries, museums, parks, and the arts.  The 2006 Census indicated 

that there were 13 people employed in the libraries, museums, parks, and the 

arts industry on Christmas Island at a time when total employment on the 

island was 678.  The percentage of the workforce employed in this industry 

grouping was therefore (13 ÷ 678) × 100 = 1.91 percent.   
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In Western Australia as a whole, out of a total employed workforce of 891,253 

people, some 3,822 were employed in the libraries, museums, parks, and the 

arts industry grouping.  As such the percent of the Western Australian 

population employed in this industry was (3,822 ÷ 891,253) × 100 = 0.47 

percent.   

The location quotient is then found as the ratio of the Christmas Island 

industry workforce percentage and the Western Australian industry workforce 

percentage.  Specifically, the location quotient for the libraries, museums, 

parks, and the arts industry on Christmas Island is found as 1.91 ÷ 0.47 = 4.45, 

which is the value reported in the relevant row of Figure 7. 

With regard to location quotient values for very small areas it is also important 

to recognise the importance of minimum scale of operation effects.  Consider, 

for example, the case of bakery products on Christmas Island.  The Census 

reported that three people were involved in this industry.  It is likely that this is 

the minimum number of people required to operate a bakery.  Due to the low 

number of people employed on Christmas Island, if a bakery exists on 

Christmas Island the location quotient ends up being above unity; and if it 

does not exist the location quotient ends up zero.  For very small regions a 

location quotient value above unity does not always indicate an area of 

comparative advantage.  It is therefore important to interpret the location 

quotient numbers in light of minimum scale of operation effects.  

While Figure 7 demonstrates the overwhelming importance of phosphate 

mining to the local economy, in reality, the phosphate mining row understates 

the importance of phosphate mining.  This is because there are a range of 

other economic activities that are directly related to phosphate mining but are 

classified separately to the activities of the mine.  These activities relate to 

things such as stevedoring and pilot services, power generation, transport 

services, and construction contractors that work exclusively for the mine.  

These directly related industries are indicated with pale green in Figure 7.  The 

closure of the mine would see not only an end to the phosphate mining 

industry -- overwhelmingly the most important industry on the island -- but it 

would also see a substantial contraction in four of the next five most important 

industry sectors.   
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Figure 7 Location quotient analysis: Christmas Island 
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3.3 Economic linkages 

The links between the different industries on Christmas Island can be 

understood by considering output multiplier estimates and the extent of 

expenditure captured on island.   

Multiplier estimates have been derived from the Christmas Island Input 

Output table developed using 2006 data from the Australian Bureau of 

Statistics.  The various multiplier values capture the direct and indirect effects 

of an economic stimulus on a region in terms of output, income, employment, 

and value added.  The following multipliers were estimated for Christmas 

Island: 

• Output multiplier – measures the total value of output generated by all 

industries in the economy 

• Income multiplier – measures the total increase in compensation of 

employees by all industries 

• Employment multiplier – measures the impact on full time equivalent 

employment 

• Value added multiplier – measures the sum of wages, profits and indirect 

taxes and is used to measure the size of an economy in terms of Gross 

Product1.   

                                                 
1 As several forms of indirect taxation are not payable on Christmas Island, taxes have been 

omitted from this calculation. 



The economic impact of Christmas Island Phosphates 

Economic profile 14 

The multiplier values reported for Christmas Island have been calculated to 

measure the impact of an extra $1M of output.  For example, if the economy 

increased by $1M across all industries, then the multipliers measure the impact 

of that increase in terms of output, income, full time equivalent jobs, and gross 

product. 

3.3.1 Types of multipliers  

The total economic impact identified by use of Input Output multipliers 

includes the direct effect of the initial increase in demand and the indirect (or 

“flow-on”) effects.  The flow-on effects result from the linkages between 

industries in the regional economy.  For example, accommodation providers 

on Christmas Island purchase inputs from other local industries.  When 

demand for their output increases, the accommodation providers will increase 

their purchases from other local businesses, who themselves must increase 

their consumption, some of which will be from other local firms, and so on. 

The simple multiplier estimates capture the primary direct effect of an 

economic shock and the impact of industry expenditure.  The total multiplier 

estimates capture all the impact that the simple multiplier captures, but 

additionally capture the impact of the additional consumer spending from 

those employed in the industries that expand.      

3.3.2 Assumptions and limitation of the approach 

It is important to be clear about the assumptions made in the development of 

an Input Output table.  The Input Output table analysis technique assumes: 

• constant prices 

• fixed technology 

• fixed import shares 

• unlimited supplies of all resources, including labour and capital 

• a fixed relationship between income and private consumption. 

As a result of these assumptions, any calculations making use of Input Output 

multipliers do not allow for substitution between goods and services or 

between capital and labour in the production process; or between goods and 

services in consumption.  For these reasons the results generated from Input 

Output total multipliers are generally considered to be upper bound estimates 

of the likely economic impact.  It is because the technique results in upper 

bound estimates that it is worthwhile to also report the simple multiplier 

results.   

As the simple multiplier estimates capture direct effects and industry effects 

only, they underestimate the impact and so can be interpreted as representing 
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lower bound estimates.  Reporting a range of values also helps convey the 

uncertainty involved when modelling.   

3.3.3 Christmas Island multipliers 

Table 3 contains simple and total multipliers for output, income, value added, 

and employment.  Simple output multipliers measure the effects, both direct 

and indirect, on the output from all industries due to an initial one dollar 

change in a given industry.  Total output multipliers are larger than simple 

multipliers because they also include the additional stimulus to output arising 

from the additional private consumption that occurs as a result of payments 

made to employees in the production process. 

Income multipliers differ from output multipliers in that they are a measure of 

the increased private income arising from an additional one dollar increase in 

the output of a given industry. 

Value added is defined as the sum of payments to labour and payments to 

capital.  Value added multipliers therefore measure the impact of increased 

production on value added in the economy. 

Output, income and value added are all measured in dollar terms.  The 

multipliers for these are therefore in the units of dollar per dollar.  For 

example, the total Output multiplier for phosphate mining on Christmas Island 

is 1.45.  This means that for a $1M increase in output from phosphate mining 

an additional $450,000 in output will be generated.  Multipliers therefore 

recognise the initial outlay in addition to the flow on impact. 

Employment is measured in full time equivalent (FTE) jobs.  Employment 

multipliers are measured in terms of (FTE) jobs created as a result of an initial 

$1M increase in the output of a given industry.  In the case of the phosphate 

mining industry on Christmas Island, the total Employment multiplier is 4.01. 

This means that for a $1M increase in output there will be an increase in 

employment of 4.01 FTE jobs.  Care should be taken when reviewing 

employment multiplier numbers as high numbers can reflect a high labour 

share relative to capital, a low average industry wage, or a combination of both 

factors.   
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Table 3 Multipliers for Christmas Island (2005-06) 

 Output Income Value added fc Employment 

 Simple 
multiplier 

Total 
multiplier 

Simple 
multiplier 

Total 
multiplier 

Simple 
multiplier 

Total 
multiplier 

Simple 
multiplier 

Total 
multiplier 

Phosphate mining 1.24 1.45 0.31 0.36 0.53 0.65 2.95 4.01 

Bakery products 1.18 1.40 0.32 0.37 0.46 0.59 7.63 8.72 

Basic chemicals 1.41 1.54 0.19 0.22 0.35 0.43 2.82 3.47 

Electricity supply 1.18 1.26 0.11 0.13 0.37 0.42 5.92 6.29 

Water supply; sewer & drain services 1.19 1.34 0.22 0.25 0.67 0.76 3.28 4.02 

Residential building construction 1.45 1.61 0.22 0.25 0.36 0.44 5.74 6.48 

Other construction 1.35 1.46 0.15 0.18 0.41 0.47 4.69 5.21 

Construction trade services 1.45 1.65 0.29 0.34 0.59 0.71 8.75 9.74 

Wholesale trade and wholesale repairs 1.40 1.63 0.34 0.39 0.55 0.68 5.25 6.40 

Retail trade and retail repairs 1.27 1.53 0.36 0.42 0.56 0.70 10.81 12.05 

Accommodation, cafes and restaurants 1.18 1.40 0.30 0.35 0.46 0.58 7.83 8.86 

Road transport 1.33 1.53 0.29 0.34 0.51 0.63 7.93 8.94 

Water transport 1.46 1.62 0.23 0.27 0.39 0.48 4.57 5.36 

Air and space transport 1.23 1.39 0.23 0.26 0.36 0.45 3.69 4.46 

Services to transport; storage 1.40 1.61 0.29 0.34 0.56 0.68 4.22 5.21 

Communication services 1.30 1.46 0.23 0.27 0.62 0.71 4.43 5.22 

Banking 1.06 1.31 0.35 0.41 0.78 0.92 3.47 4.68 

Ownership of dwellings 1.08 1.10 0.02 0.02 0.82 0.83 0.37 0.44 

Other property services 1.54 1.68 0.21 0.24 0.65 0.74 3.40 4.11 

Scientific research, tech & comp servs 1.37 1.75 0.54 0.63 0.63 0.84 7.53 9.38 

Other business services 1.32 1.59 0.39 0.45 0.63 0.78 8.47 9.79 

Government administration 1.31 1.68 0.51 0.60 0.63 0.83 12.10 13.85 

Defence 1.25 1.51 0.37 0.43 0.52 0.67 5.94 7.20 

Education 1.14 1.64 0.70 0.82 0.80 1.09 10.88 13.29 

Health services 1.11 1.61 0.70 0.81 0.83 1.11 9.98 12.38 

Community services 1.13 1.47 0.47 0.55 0.80 0.99 17.57 19.19 

Libraries, museums, parks and the arts 1.28 1.60 0.46 0.53 0.52 0.70 15.53 17.10 

Sport, gambling & recreational servs 1.45 1.66 0.30 0.35 0.44 0.56 7.62 8.65 

Personal services 1.28 1.54 0.37 0.43 0.63 0.78 18.41 19.69 

Other services 1.17 1.65 0.68 0.79 0.73 1.00 9.30 11.62 

Data source: ACIL Tasman 2005-06 Input Output Table for Christmas Island 

3.3.4 Spending captured 

Linkages between industries on Christmas Island can also be estimated by 

examining the purchases of industries located on Christmas Island from other 

businesses located the island.  Table 4 shows total spending, spending by 

private (non business) consumers, and government spending that is captured 

on island.  For comparison purposes details are also shown for Western 

Australia. 
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By reading down the total intermediate consumption column it can be seen 

that 41 percent of business purchases made on Christmas Island are from 

businesses located on the island, whereas an estimated 77 percent of purchases 

made by industry in Western Australia are from businesses located in the State.  

Table 4 Local share of spending estimate (2005-06) (%): Christmas Island 
and Western Australia 

Region 
Total intermediate 

consumption 
Private 

consumption 
Government 
consumption 

Christmas Island 41.0 56.4 74.7 

Western Australia 76.8 84.5 95.5 

Data source: ACIL Tasman 2005-06 Input-Output Tables for Christmas Island and the Cocos (Keeling) Islands   

In Western Australia 84 percent of purchases by individuals are from Western 

Australia while the comparative figure for Christmas Island is 56 percent.  

Nearly all government spending in Western Australia (96 percent) is estimated 

to be made within the State.  The respective figure for Christmas Island is 75 

percent.  

These figures indicate that much of the spending by government, businesses, 

and individuals on Christmas Island flows out of the Christmas Island 

economy.  This is not surprising given the narrow base of the economy.   

3.4 Economic summary 

The economic history of Christmas Island is largely the history of phosphate 

mining.  Were it not for phosphate deposits, and assuming only economic 

assessment criteria were used, the island would in all probability not have been 

settled.  With respect to phosphate mining, apart from relatively brief periods 

during the Second World War and a period of closure between 1988 and 1991, 

phosphate has been mined on the island since 1889.     

The economic base of the island is narrow and in recent decades economic 

progress on the island has followed a boom-bust economic cycle.  As the 

island population is relatively small, the start of any large scale enterprise will 

lead to a boom, and the closure of any significant enterprise will lead to a 

noticeable economic contraction.  A stylised representation showing the boom-

bust nature of economic growth on Christmas Island since the late 1980s 

through to the current period, and some potential future economic growth 

paths, is shown in Figure 8.   
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Today economic activity on Christmas Island is largely dependent on the 

operation of the phosphate mine, with additional contributions from the 

government sector, general construction, and a small tourism sector.   

Looking forward, given the current state of planning for a post-mining future 

on Christmas Island, with a mine life of only another five years it is likely that 

there will be continued gradual disinvestment on Christmas Island and 

economic decline.  With a mine life of another 15 years the immediate 

economic future of the island would be secure, and there would be sufficient 

time to plan and develop the required infrastructure to develop replacement 

economic activity. 

3.5 Qualifications 

The Christmas Island workforce is relatively well skilled, and as can be seen 

from Figure 9, the most common qualification is a Certificate qualification at 

Certificate level III or IV.  The share of qualified people holding a Certificate 

qualification is 37 percent on Christmas Island and 33 percent in Western 

Australia.  This is a reflection of the importance of the mining and 

construction industries in both Christmas Island and Western Australia more 

generally.    

Figure 8 The economic cycle on Christmas Island over the past 20 years and into the future 
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Note: The figure is representative of the general boom-bust nature of economic development on the Island only. 
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Figure 9 Level of qualification: Christmas Island and Western Australia 
(2001 and 2006) (%) 
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Note: Count of persons aged 15 years and over with a qualification. 
Data source: 2006 Australian Bureau of Statistics Census 

3.6 Occupation 

Reflecting the needs of the mining and construction industries the most 

common occupations of employed persons on Christmas Island are Technician 

and Trades workers (20 percent) and Labourers (16 percent).  Figure 10 shows 

the occupation of employed persons on Christmas Island and in Western 

Australia.  The figure shows that the most significant difference in occupations 

relates to sales type occupations, with significantly fewer people employed in 

this occupation on Christmas Island compared to Western Australia.  It can 

also be seen in the figure that in Western Australia as a whole the most 

common occupation is that of a Professional (19 percent), whereas this is the 

third most common occupation on Christmas Island (13 percent).  
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Figure 10 Occupation: Christmas Island and Western Australia (2006) 
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Note: Count of employed persons aged 15 years and over. It was not possible to compare data with the 2001 Census 
as the classification by which data is collected has changed. 
Data source: 2006 Australian Bureau of Statistics Census 

3.7 Income 

Weekly individual incomes on Christmas Island are relatively high, with 28 

percent of the population earning in excess of $1,000 per week compared to 20 

percent in Western Australia.  This reflects the high level of employment in the 

Construction and Mining industries, and the very high rate of full time 

employment (75 percent) on Christmas Island.   

Figure 11 Weekly individual incomes: Christmas Island and Western 
Australia (2006) (%) 
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Note: Count of persons aged 15 years and over.  
Data source: 2006 Australian Bureau of Statistics Census 

3.8 Employment profile 

Christmas Island has a high rate of full-time employment compared to Western 

Australia.  At the time of the 2006 Census, 75 percent of the working 
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population were employed on a full-time basis compared to only 63 percent of 

the Western Australian working population.  Details on part-time and full-time 

employment for Christmas Island and Western Australia are shown in Figure 

12. 

Figure 12 Full and part-time employment: Christmas Island and Western 
Australia (2001 and 2006) (%) 
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Note: Count of persons aged 15 years and over. 
Data source: 2006 Australian Bureau of Statistics Census 

3.9 Unemployment 

At the 2006 Census, Christmas Island had a total workforce of 714 people, of 

which 34 were unemployed and seeking part or full-time work.  The 

corresponding unemployment rate is therefore 4.8 percent, which is similar to 

that of Western Australia for the same time period.  Both for Western 

Australia as a whole and Christmas Island the unemployment rate in 2006 was 

significantly lower than it was at the time of the 2001 census.   
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4 Government expenditure and 
revenue on Christmas Island 

The Commonwealth Grants Commission undertook a comprehensive study 

into the cost of service delivery for State type services in the Indian Ocean 

Territories for the reference year 2005-06 (AGCGC 2007).  The following 

chapter provides summary details on the cost of service provision on 

Christmas Island based largely on the detail contained in that report. 

4.1 Expenses 

It has been possible to identify not only State type expenses but also some of 

the additional expenses incurred in relation to Christmas Island.  These other 

expenses are discussed separately.  

4.1.1 State service related expenses 

State type services on Christmas Island are largely delivered via service delivery 

agreements with the relevant Western Australian government agency.  The cost 

of delivering State type service on Christmas Island for the three years 2004-05 

through to 2006-07 is detailed in Table 5.  The most significant costs incurred 

with relation to State type services relate to asset depreciation, the cost of 

providing electricity and gas, and education expenditure. 
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Table 5 Expenses for State type services 

State type expenses 2004-05 2005-06 2006-07 

 

$ '000 $ '000 $ '000 

School education 6,561 6,669 6,496 

Post school education 811 539 709 

Health 7,111 7,280 6,753 

Welfare 466 586 609 

Housing 483 962 1,054 

Police 1,382 1,455 1,428 

Administration of Justice 390 330 332 

Corrective services 104 118 142 

Public safety 721 352 345 

Culture and recreation 463 504 644 

Electricity and gas 6,598 8,328 10,014 

Water, sanitation, environment 2,087 1,957 1,722 

Transport 1,808 2,506 2,457 

Roads 1,390 917 1,023 

Services to industry 432 415 654 

General public service 6,218 5,176 5,497 

Depreciation 7,155 8,604 13,428 

Total 44,182 46,699 53,310 

Data source: AGCGC (2007, p. 74) 

The depreciation charge for Christmas Island is high because there are 

substantial government owned assets on the island.  The main assets held that 

contribute to the charge relate to: port facilities, the airport, water and sewerage 

infrastructure, power generation and distribution assets, and commercial real 

estate.  To put some context around how different this charge is compared to 

the rest of Australia, Table 6 expresses the depreciation charge on a per capita 

basis for Christmas Island, Western Australia, the Northern Territory, and 

Australia.   

The significant depreciation charge is a reminder of the extent of government 

investment on the island, an investment that would be substantially 

underutilised should there be a collapse in the local economy. 

Table 6 Depreciation expense comparison 

 

Christmas 
Island 

Western 
Australia 

Northern 
Territory 

Australia 

 

$ pc $ pc $ pc $ pc 

Gross expense 6,095 216 472 210 

Data source: AGCGC (2007, p.137) 
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Diesel generators are used to supply power on Christmas Island, and in 2005-

06 operating costs were 32 cents per kilowatt hour, and this cost is consistent 

with the cost of power generation in remote communities that rely on diesel 

power generation technology.  

4.1.2 Other expenses 

With respect to other costs incurred by government, most (around 75 percent) 

relate to local government grants and the cost of the airport.  The local 

government grant is made up of the local government equalisation grant, the 

local government roads grant, and a grant equivalent to what would be 

received from the State government road funding programme.   

The Christmas Island airport is an asset of the Commonwealth Government, 

and is operated under contract with Emerald Oak Pty Ltd, trading as Forte 

Airport Management. 

Table 7 Other expenses incurred relating to Christmas Island 

Commonwealth type expenses 2004-05 2005-06 2006-07 

 

$ ‘000 $ ‘000 $ ‘000 

Grants to the shire 2,266 2,172 2,287 

Airport 1,249 897 1,129 

Culture and recreation 289 855 930 

Broadcasting 110 79 47 

Australian Quarantine Inspection Service  79 78 78 

Regional development grants - 49 72 

Total 3,993 4,121 4,543 

Data source: AGCGC (2007, p. 64; 74) 

4.1.3 Expenditure not captured 

It was not possible to obtain details for expenses related to transfer payments 

for pensions, unemployment benefits, and the like.  For unemployment benefit 

expenses, as the unemployment benefit in early 2006 was $205.10 per week for 

singles and $222.10 for singles with a child, and the number of unemployed at 

the time of the Census was 34, it is possible to arrive at some reasonable 

estimates for unemployment benefit expenses, but not other transfer 

payments.   

For example, let the lower bound estimate for the average number of 

unemployed people on the island for 2005-06 be 31 people.  Assuming all 

these people were single, unemployment benefits paid would be $205.10 × 31 

× 52 = $330,621.  Similarly, take 37 as a reasonable upper bound estimate of 

the average number of people unemployed during 2005-06.  Assuming all of 
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these people had a dependent the unemployment benefits paid would have 

been $222.10 × 37 × 52 = $427,320.  It could therefore be argued that the 

likely range for unemployment benefit payments to residents of Christmas 

Island during 2005-06 was $330,000 to $430,000. 

The final area of government expenditure not discussed, but known to be 

substantial, is the expenditure associated with maintenance of immigration 

detention facilities on Christmas Island.  Given the scale of infrastructure 

installed, annual maintenance expenses are likely to be around $25M to $30M.  

4.2 Revenue 

The main sources of government revenue are local government rates, State 

type taxes, and Commonwealth type taxes. 

4.2.1 State type tax revenue 

The largest sources of State tax type revenue are mining royalties and payroll 

taxes.  Given mining royalties are paid by CIP and given CIP is the largest 

employer on Christmas Island, the majority of State type taxes are paid by CIP. 

Table 8 State tax revenue 

State type revenue 2004-05 2005-06 2006-07 

 

$ ‘000 $ ‘000 $ ‘000 

Land tax 49 33 13 

Stamp duty 112 163 132 

Payroll tax 615 954 1,248 

Debits tax 49 5 0 

Mining royalties 751 1,869 1,443 

Motor vehicle taxes 344 369 382 

Gambling taxes 78 101 122 

Total 2,298 3,494 3,342 

Data source: AGCGC (2007, p. 76) 

4.2.2 User charge type revenue 

The largest source of revenue from user charges is for power.  However, as 

Western Australia applies a uniform electricity tariff, revenue from electricity 

generation is substantially less than the cost of generation.    
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Table 9 User charge revenue 

Other revenue 2004-05 2005-06 2006-07 

 

$ ‘000 $ ‘000 $ ‘000 

Health 126 164 240 

Housing 604 536 539 

Employee housing 886 841 844 

Marine/Port 741 705 702 

Power 2,799 3,177 3,343 

Water 601 1018 753 

Commercial rental 264 391 394 

Other revenue 1,317 1,180 1,255 

Total user charge revenue 7,340 8,013 8,070 

Data source: AGCGC (2007, p. 76) 

4.2.3 Other tax revenue 

Details were not available for income taxes and company taxes paid by 

residents and island based companies.  Although, given the estimate for 2005-

06 for Gross Product on Christmas Island was $71M, it can be expected that 

income tax and company tax paid would represent around 25 percent of this 

value, or something like $17.25M to $18.25M. 

Actual rate income for the Shire of Christmas Island for the period 2004-05 to 

2006-07 is shown in Table 10. 

Table 10 Shire of Christmas Island rate income 

 

2004-05 2005-06 2006-07 

 

$ $ $ 

Shire rate income 564,644 621,742 628,835 

Data source: Various Shire of Christmas Island Budget Reports 
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5 Christmas Island Phosphates 

This chapter describes, in broad terms, the contribution to the local and 

national economy made by the Christmas Island Phosphate company, and 

company employees.   

5.1 Business overview 

CIP owns the Christmas Island phosphate mining lease, where it has mined 

and subsequently exported phosphate since 1990.  The world phosphate price 

has risen substantially in recent years and in response to this price signal mine 

output has also risen substantially.  CIP currently exports between 600,000 and 

700,000 tonnes of phosphate product per year.   

The destinations for phosphate product from the island are mainland Australia, 

Indonesia, Malaysia, New Zealand, and Thailand.  

In addition to its phosphate mining operations, CIP has several wholly owned 

subsidiaries involved in various activities.  Some subsidiaries are concerned 

with on island activities and others are concerned with off island activities.  

Details of the various subsidiaries are shown in Figure 13.  The Indian Ocean 

Oil Company is responsible for the provision of used oil derived burner fuel 

for the burners that dry the phosphate and the diesel used by the mine fleet of 

vehicles.  CI Maintenance Services has contracts relating to immigration 

facilities and so is not focused on directly servicing the mine.  Indian Ocean 

Stevedores provide shipping pilot services. 

5.2 Contribution to the economy 

Phosphate mining on Christmas Island makes a substantial contribution in a 

number of areas. 

Figure 13 Ownership structure: Christmas Island phosphate mine 
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5.2.1 Value of mining 

In a typical year of operation, and in current dollar terms, phosphate mining on 

Christmas Island will generate around $116M in sales revenue, and CIP and 

CIP employees will contribute around $27M in taxes and royalty payments to 

the government.  In summary, the annual values for the various contributions 

are approximately as follows: 

• Company tax $17.0M 

• Income tax paid on employee wages and bonuses $4.9M 

• Phosphate royalties $3.2M 

• Rehabilitation levy $1.3M 

• Fringe benefits tax $260,000 

• Local government rates $140,000  

• Mining lease rental $24,000 

5.2.2 Community contributions 

Cash payments and sponsorship payments represent a clear contribution to the 

community and CIP typically makes annual payments of between $200,000 and 

$250,000 each year.   

Additional to the cash contributions made by the company, CIP employees 

give their time to a range of voluntary organisations, including the: 

− State Emergency Service (10 staff) 

− Fire brigade (9 staff) 

− Ambulance Service (3 staff), and 

− Local government, by way of shire councillors (3 staff). 

In recognition of the value such contributions make to the community, for any 

employee engaged in volunteer activity for the above organisations, CIP allows 

38 hours per year of paid leave to attend any meetings or training sessions that 

are required.   

5.2.3 Employment and training 

CIP is the largest employer on the island.  In total CIP employees 181 people, 

of which 167 are employed in mining related activity.  Currently there are six 

apprentices working at the mine and five trainees.  The traineeships and 

apprenticeships are for the trades of: Heavy duty diesel mechanic, Mechanical 

fitter, Boiler maker, and Electrician. 
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5.2.4 Dependent business 

As discussed previously, there is a range of business activity that is directly 

supported by the mine.  The most obvious is the stevedoring activity, but there 

are also a number of contractors that work almost exclusively for the mine. 

5.2.5 Burner fuel market 

Australia signed the Basel Convention on the Control of the Transboundary Movements 

of Hazardous Waste and their Disposal (Convention) in 1989, and it came into 

force in May 1992. 

Under the terms of the Convention, Australia is required to: 

− minimise the generation of hazardous waste 

− ensure adequate disposal facilities are available 

− control and reduce international movements of hazardous waste 

− ensure environmentally sound management of wastes and 

− prevent and punish illegal traffic2. 

Paragraph 1(a) of Article 1 to the Convention defines waste to include those 

items listed in Annex I to the Convention that additionally contain one of the 

properties listed in Annex III to the Convention.  Annex I includes: 

• Waste mineral oils unfit for their originally intended use 

• Waste oils/water, hydrocarbons/water mixtures, emulsions, 

which meet the further test of also having a property from Annex III, the list 

of Hazardous Characteristics, namely flammability.  

The legislation Australia operates under to meet the requirements of the 

convention is the Hazardous Waste (Regulation of Exports and Imports) Act 1989.  

The legislation defines hazardous waste to include anything classified as 

hazardous waste under the Convention.  As such, used lube oil is defined as a 

hazardous waste. 

While it is possible to apply for a permit to export hazardous waste from 

Australia the process is long, and there is considerable doubt as to whether an 

export permit would be granted.  To date no permits have been granted to 

export used lube oil from Western Australia. 

Domestic demand for used lube oil has fallen dramatically in recent years 

following the conversion of several Kimberly power stations to LNG, and the 

closure of both the Loongana Lime kiln facility in Kalgoorlie 2006 and Austral 

                                                 
2 DEWHA website www.environment.gov.au/settlements/chemicals/hazardous-

waste/conventions.html [accessed 6 November 2008] 
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bricks in Bunbury 2008.  There are now only three substantial Australian 

customers for used lube oil from Western Australia, and CIP is the largest 

customer.   

It is notable that the closure of the Loongana Lime kiln facility in Kalgoorlie 

2006 causes a crisis in respect of used oil collections in Western Australia as 

collections ceased and stockpiles began to accumulate across the State.  A key 

plank in resolving the crisis was the establishment of the Christmas Island 

market for used lube oil, and it is possible that closure of this market could 

again cause a used oil storage crisis in Western Australia. 
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6 Economic impact of mine closure on 
the Christmas Island economy 

CIP is seeking access to eight leases where the land covered by the leases is 

estimated to contain over eight million tonnes of commercial grade phosphate.  

Of the eight million tonnes approximately 40 percent is of a grade suitable for 

Australian consumption.  Without access to the additional leases phosphate 

mining on Christmas Island will cease in approximately five years.  Access to 

the additional leases will add approximately ten years to the operating life of 

the mine. 

The economic importance of the mine to Christmas Island is determined by 

the:  

• spending of mine workers on other services on Christmas Island  

• direct purchases of the mine from local providers of goods and services, 

and  

• on island spending associated with dividend income that flows to resident 

shareholders. 

To model the impacts of the mine closure a Christmas Island specific Input 

Output table was prepared.  Details relating to the expenditure of the mine, 

and the sales volumes for product were then established through consultation 

with CIP.  A particular issue with respect to the modelling process relates to 

what is assumed about the likely price of phosphate in the future.   

Changes in the price of phosphate change overall mine profitability.  For 

example, higher prices raise mine profitability, which in turn results in higher 

dividend payments to shareholders and higher bonus payments to mine 

employees.  As Christmas Island residents hold a substantial proportion of CIP 

shares, increases in dividend payments have a substantial impact on overall 

income to Christmas Island residents.  Assuming the additional dividend 

income is spent and saved in the same proportion as other income, the 

additional income implies substantial additional spending on Christmas Island. 

6.1 Modelling assumptions and limitations  

It is important to be clear about what insights Input Output table analysis can 

provide; what the limitations of such an approach are; and the additional 

adjustments to raw modelling results that may be required.  The Input Output 

table analysis technique is based on certain restrictive assumptions.  As a result 

of these assumptions, any calculations making use of Input Output multipliers 

do not allow for substitution between goods and services or between capital 

and labour in the production process, or between goods and services in 
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consumption.  For these reasons the results generated from Input Output total 

multipliers are generally considered to be upper bound estimates of the likely 

economic impact.  It is because the technique results in upper bound estimates 

that it is worthwhile to also report the simple multiplier results.   

As the simple multiplier estimates capture direct effects and industry effects 

only, they could be interpreted as representing lower bound estimates.  

Reporting a range of values also helps convey the uncertainty involved when 

modelling.  We believe modelling results provide general representative 

information that can be used to assist with policy formation.  Presenting a 

single point estimate may convey a level of precision that simply does not exist 

with respect to economic modelling using Input Output tables. 

A further complication with Input Output analysis arises in very small 

economies.  When we consider large regions where there are many individual 

firms operating in any given industry, the assumption that employment 

reductions in each industry can occur in a smooth continuous fashion is an 

appropriate assumption.  Marginal firms enter and leave the industry and 

individual firms add or reduce staff so that for a large economy aggregate 

industry level employment movements approximate a continuous function. 

In very small economies where total industry employment can be represented 

by a single firm, the assumption sometimes needs to be revised.  In particular, 

the marginal reduction in employment and output described by the Input 

Output analysis may result in a firm becoming economically unviable and so 

shutting down.  The modelling approach cannot capture such step changes in 

employment conditions.  A relevant example in the current context could be 

financial services.  CIP purchases banking services directly from Westpac, and 

CIP workers are also significant users of the financial services provided by 

Westpac.  Assuming a representative consumption pattern, modelling is likely 

to suggest the closure of the mine would result in a reduction of financial 

services income of several hundred thousand dollars, and a reduction in 

employment of two to three people.  Such a reduction in bank revenue could 

result in the bank branch becoming uneconomic.  The actual job losses in such 

a situation would therefore be higher than the numbers generated by the 

modelling. 

The appropriate approach to such issues is to note the existence of the 

problem in advance, and discuss the potential for such effects where they are 

thought to exist.  Where there is the potential for a step change in employment 

following the closure of a business we have sought further specific information 

from business operators.  For a variety of reasons not all business operators 

were in a position to provide this detail. 
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6.1.1 Assumption regarding the price 

When considering commodity markets it is usually the case that activity takes 

place in discrete time periods rather than in continuous time.  For most 

commodities it is not possible, for example, to adjust output in continuous 

time to changes in market prices.  We have most recently seen this in the case 

of coal and iron ore where producers were unable to expand output in 

response to higher prices.  Before output can expand exploration must take 

place, mine campsite and infrastructure have to be built, and port capacity may 

need to be expanded.  All of this can take several years.   

In commodity markets where there are long lags between when a commitment 

to increase supply takes place and when the increase in supply becomes 

available for sale, we would expect to see an oscillating price path where prices 

rise and remain high for several years then begin to fall and stay low for several 

years, before rising again.  In sharp contrast to much standard economic 

theory, commodity markets can be characterised by periods of shortage and 

high prices followed by periods of surplus and low prices.  

Those firms operating in the commodity sector are of course aware of the 

cyclical nature of the business.  That is why firms often wait some time before 

expanding production in response to a price rise.  It is also why firms will for 

periods of time continue to operate mines while making a loss.   

The final complication relates to the assumption about the value of the 

Australian dollar.  As phosphate contacts are signed in US dollars, a fall in the 

value of the Australian dollar relative to the US dollar increases firm 

profitability and an increase in the Australian dollar relative to the US dollar 

decreases firm profitability. 

Given the uncertainty about the future price path for both phosphate and the 

Australian dollar the value of phosphate mining to the Christmas Island 

economy has been modelled under three different scenarios.  The base case 

scenario represents what are thought to be the most reasonable assumptions 

regarding average phosphate and Australian dollar prices going forward.  The 

low case scenario considers a high Australian dollar and a low US dollar 

phosphate price and a high case scenario considers a high US dollar phosphate 

price and a low Australian dollar.   

The key assumptions for the three cases considered are shown in Table 11.  

Additionally, it is assumed that all employees leave the island following closure 

of the mine3. 

                                                 
3 As when mining ceases workers are entitled to three weeks pay for each year of service, plus 

four weeks pay if they are over 45; a one-way air ticket for travel off Christmas Island for 
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Table 11 Modelling assumptions 

 

Low case Most likely High case 

Phosphate price 115 125 135 

Exchange rate .75 .70 .65 

Volumes 650,000 650,000 650,000 

6.2 Modelling results  

Summary modelling results for the three scenarios are reported in Table 12, 

but the remainder of the discussion will be based on the results for the most 

likely scenario results.   

In Table 12 the income effect columns of the table describe the estimated 

upper and lower bounds for on island wage income attributable to the mine.  

The value added effect columns represent the value of the mine in terms of 

wages and profit generated on the island.  That these wages and profits are 

generated on the island does not mean that they necessarily stay on the island.  

The employment effect columns describe the number of full-time equivalent 

jobs that mine activity supports. 

The consumption row of the table describes the impact attributable to the 

spending of mine employees and shareholders.  The direct purchases column 

describes the effect attributable to the on island operating expenditure of the 

mine. 

By reading across the total row of Table 12 to the employment columns it can 

be seen that under the most likely scenario assumptions between 265 and 281 

direct and indirect jobs would be lost to the island following the closure of the 

mine. 

The job losses likely following closure of the mine are significant.  Given a 

workforce on the island of 714 people (as of the 2006 Census) the results 

suggest a loss of workforce of between 37 percent and 40 percent.  Note that 

this loss in terms of the percent of the workforce could be higher as the 

workforce numbers are based on the 2006 Census when construction activity 

on the island was high.   

                                                                                                                            
employees and dependents; and payment for the cost of shipping one sea container worth 
of goods from Christmas Island to their new destination, the assumption about employees 
leaving is reasonable. 
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Table 12 Impact of ceasing mining operations: scenario estimates 

 Income effect Value added effect Employment effect 

 Simple 
($M) 

Total 
($M) 

Simple 
($M) 

Total 
($M) 

Simple 
(No.) 

Total 
(No.) 

Most likely estimates       

Consumption impact 23.3 23.8 87.3 88.5 227.2 237.2 

Direct purchases 1.9 2.3 4.4 5.2 37.6 43.8 

Total  25.3 26.1 91.7 93.7 264.8 281.0 

Low case estimates       

Consumption impact 23.2 23.6 70.5 71.6 223.9 233.3 

Direct purchases 1.9 2.3 4.4 5.2 37.6 43.8 

Total  25.1 25.9 74.9 76.8 261.5 277.2 

High case estimates       

Consumption impact 24.0 24.6 107.9 109.4 241.8 254.2 

Direct purchases 1.9 2.3 4.4 5.2 37.6 43.8 

Total  26.0 26.9 112.4 114.6 279.4 298.0 

Data source: ACIL Tasman 

6.2.1 Scenario adjustments 

The modelling results provide a reasonably good indication of the order of 

magnitude of the economic shock the closure of the mine will have on 

Christmas Island.  There are however a few specific areas of possible 

adjustment and other matters that can be considered. 

Stevedoring  

The modelling results indicate that up to 9.5 full-time jobs would be lost in 

stevedoring on Christmas Island following the closure of the mine.  The 

assumptions used to inform the development of the Christmas Island Input 

Output table are based on the national productivity level for different 

industries.  In the case of Christmas Island where the port is not operational all 

year, the model assumes a higher level of productivity for the port than can 

actually be achieved.  As such, the actual job losses in stevedoring will be 

higher than the numbers generated by the model.  On Christmas Island there 

are 15 people employed full-time in stevedoring and a further six employed on 

a permanent casual basis.   

Without the mine traffic to the port stevedoring would not be a viable 

standalone business. 

Financial services 

CIP and its employees purchase significant banking services from Westpac. 

The modelling suggests that between 2.8 and 3.8 jobs would be lost in the 
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banking sector following the closure of the mine.  Total employment in 

banking at the time of the Census was six persons.  All banks, including 

Westpac, are sensitive to questions about their intent to close regional bank 

branches.  As such it has not been possible to clarify Westpac’s intentions 

following the closure of the mine. 

It is understood that there are around 290 family members related to CIP 

employees on Christmas Island.  Assuming the majority of CIP workers and 

their families leave the island following the closure of the mine it is difficult to 

see how the provision of a full service retail bank branch on Christmas Island 

could be justified on pure economic grounds. 

Conservation and rehabilitation works 

The funds from the mine rehabilitation levy provide for five full-time Parks 

Australia jobs.  Immediately following the closure of the mine funding would 

still be available for these positions.  Over the medium term the funds that 

provide for these positions will exhaust, and so without intervention these 

positions will also be lost to the Christmas Island economy. 

Education sector effects 

A substantial reduction in the population of Christmas Island that saw 

enrolments in year 11 and year 12 drop below the level required to support 

offering these final two years may result in additional employment losses in the 

education sector not captured in the modelling. 

Wealth effects  

Property prices on Christmas Island have fluctuated with the level of economic 

activity.  The end of mining on the island and subsequent reduction in people 

living on the island, ceteris paribus, will depress property prices.  The marginal 

propensity to spend from wealth is generally thought to be small but is 

nevertheless real.   

Falling property prices will have an additional negative impact on spending, 

employment, and jobs on Christmas Island. 

6.2.2 Summary of modelling results  

There is some uncertainty regarding the future price of phosphate, but 

assuming: 

− the average US dollar price for phosphate price is $125 

− the average Australian dollar US dollar exchange rate is $.70  

− that 650,000 tonnes of phosphate are shipped, and  
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− that 22 percent of the company is owned by on island residents,  

and making adjustments for some of the modelling approach limitations, the 

likely job losses following the closure of the mine are around 280 jobs. 

6.3 Value of the life of the mine extension 

Access to new mining lease areas will extend the mine life by approximately ten 

years.  The resource is estimated to contain eight million tonnes of commercial 

grade phosphate.  Reflecting conservative assumptions, here we assume only 

six and a half million tonnes is recovered.  Specifically, it is assumed that 

650,000 tonnes of material is sold for each year the mine is open. 

As noted above, the average annual value of the various contributions from 

phosphate mining are: 

• Sales revenue $116M 

• Company tax $17.0M 

• Income tax paid on employee wages and bonuses $4.9M 

• Phosphate royalties $3.2M 

• Rehabilitation levy $1.3M 

• Fringe benefits tax $260,000 

• Community donations and sponsorship $240,000 

• Local government rates $140,000  

• Mining lease rental $24,000 

To generate a value for the contributions from extending the mine life by ten 

years it is necessary to discount future values.  It is thought that the most 

appropriate discount rate to apply is six percent, but the net present value of 

contributions has also been calculated using a discount rate of three percent, 

and a discount rate of nine percent.  As shown in Table 13, based on a 

discount rate of six percent, the NPV of ten years worth of phosphate sales is 

$903M, and the NPV of taxes, royalties and community contributions is 

$211M. 
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Table 13 NPV of extending the mine life by ten year: various discount rates 

Details  6 percent 9 percent 3 percent 

 

($) '000 ($) '000 ($) '000 

Sales revenue 902,656 809,350 1,016,553 

Contributions  
   Company tax 132,111 118,455 148,781 

Income tax on employee wages and bonuses 38,423 34,452 43,272 

Phosphate royalties 25,355 22,735 28,555 

Rehabilitation levy 9,990 8,957 11,251 

Fringe benefits tax 2,028 1,819 2,284 

Community donations and sponsorship 1,716 1,539 1,933 

Local government rates 1,092 979 1,230 

Mine lease rental 187 168 211 

Total contributions  210,904 189,104 237,516 
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7 Social impact of mine closure on the 
Christmas Island economy 

The potential closure of the Christmas Island Phosphate mine will have a 

social impact.  This impact is measured by changes in the social well being of 

Christmas Island residents as a result of closure compared to the current 

situation.  Christmas Island currently supports a small but viable population 

with a diverse ethnic makeup.   

CIP is the largest employer on the island and it also supports a range of 

businesses and their employees.  The closure of the mine would therefore have 

a significant impact on employment on the island with economic modelling 

suggesting a loss of employment equal to around 40 percent of the labour 

force.  This loss would have significant social implications which are discussed 

in the following sections. 

7.1 Population 

The current population of Christmas Island is thought to be lower than 1,348 

people recorded at the time of the 2006 Census, with around 1,000 people a 

reasonable estimate.  Considering a loss of total workforce on the island of 280 

and a median household size of 2.6, closure of the mine will impact up to half 

the island population.  Without alternative employment opportunities it is 

likely that many of these families will leave the island.  The experience of the 

previous mine closure during the period 1989 to 1991 suggests that employees 

will tend to leave.  Population losses approaching this order of magnitude will 

have a significant negative impact on the social cohesion of the island. 

7.2 Social cohesion 

Social cohesion is a measure of how a community interacts.  The Christmas 

Island community supports a diverse mix of people from all ages and ethnic 

backgrounds.  With such a large expected loss of population, there will be 

significant social impacts from the change to the ethnic and age balance 

including a loss of students from schools, loss of community volunteers and 

leaders, loss of employment aspirations as young people’s expectations of 

careers on the island are diminished, increases in unemployment, and possible 

long term unemployment due to lack of alternative employers.   

In many communities this loss of social cohesion following the closure of a 

major employer is temporary as employees are eventually absorbed into other 

employment.  However, in the case of Christmas Island, the current lack of 

economic diversification means that there is very little opportunity for 
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residents to find alternative social and economic opportunities.  Furthermore, 

there is little opportunity for the island to attract new residents given its 

isolation and lack of social and economic enticements. 

7.3 Education and training 

CIP employs six apprentices and five trainees.  Often the people who take up 

these opportunities are young which assists the island in attracting and 

retaining young people, and assists in balancing the demographic profile.  It is 

unlikely that these apprentices and trainees would find alternative opportunities 

elsewhere on Christmas Island. 

7.4 Community leaders and volunteers 

Employees of CIP provide an important contribution to their community as 

volunteers and community representatives.  Out of the current CIP workforce, 

21 are employed as volunteers with key community organisations including the 

SES, fire brigade, and ambulance services.  In addition, three CIP employees 

currently hold positions as counsellors on the Christmas Island Local 

Government Authority. 
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8 Further matters for consideration 

As a general matter mine closure in remote regional locations, without central 

intervention, will lead to a fall in both employment and the resident population 

of a town.  This in turn results in a reduction in overall service provision and 

expectations, which precipitates an unrelenting downward spiral.  This point 

was highlighted by Beer and Keane (2000) in the context of their study of rural 

and remote regions in northern South Australia.  The authors explain that once 

small towns and regions are in decline they can face an ever increasing 

deterioration in employment outcomes and a reduction in services.   

Figure 14 Services, employment, and population loss spiral 

 

Data source: Beer and Keane (2000). 

Phosphate mining on Christmas Island will, at some point cease.  If access to 

the lease areas is granted mining will cease in approximately 15 years.  Without 

access to new areas mining will cease in approximately five years.  A relevant 

question is, therefore, how much time will planning for a post-mine economy 

take.  Tourism is likely to feature in any future planning for Christmas Island.  

As such, by considering the scale of tourism on Christmas Island today and the 

scale of tourism required to generate enough employment to replace phosphate 

mining it is possible to establish some idea of the scale of the planning and 

development task required. 
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8.1 Tourism today 

Tourism on Christmas Island is marketed by the Christmas Island Tourism 

Association.  The Association operates a Visitor Information Centre and 

booking office in the Settlement area.  

Attractions  

The main visitor attractions on Christmas Island are centred on nature based 

activities, including the annual Red Crab migration.  The island’s heritage, 

including cultural heritage, are also tourist attractions.   

Nature based activities include two commercial boat tour operators (diving and 

fishing), fishing tours, and a land based company that offers sightseeing and 

bird watching tours.  Some off island commercial businesses also bring tours to 

the island.  A number of visitor sites, walking tracks, and driving tracks have 

been developed which provide opportunities for visitors to self cater.  There 

are hire car (two and four wheel drive) and bus charter facilities on the island.  

Christmas Island National Park has viewing platforms, boardwalks, walking 

tracks, and camping sites, although the quality of facilities is not as high as in 

some other Australian National Parks. 

Accommodation 

The current accommodation capacity on the island is approximately 150 

rooms, with most of the accommodation located in Settlement.  

Accommodation is predominantly at the 2 or 3 star level, with limited self 

catering options.   

Of the available stock of accommodation it is understood that up to 50 beds 

are on permanent standby for DIAC and are not available for tourism 

purposes.  

Visitors 

In 2007 one third of all visitors to Christmas Island travelled for holiday or 

leisure purposes, 49 percent for business or work reasons, and 14 percent were 

visiting friends and relatives.  The vast majority of visitors (91 percent) were 

from Australia with the remainder from the UK (3.6 percent) Germany (1.2 

percent), Canada (1.2 percent), other (3 percent) (PFP, 2008, p. 3). 

So despite proximity to large population centres to the north these locations do 

not currently provide any significant tourist visitors.   
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Air services 

The Perth-IOT National Jet flight uses a 56 seat plane.  It is understood that 

between 30 and 40 seats are available for tourists to Christmas Island on each 

NJS flight (PFP, 2008, p. 3).  The flight schedule has varied over the years but 

currently flights service the islands on Monday and Friday, with additional 

flights during peak periods such as during school holidays.  The regular 

Monday flight departs Perth, refuels at Learmonth, lands at Christmas Island, 

and then heads across to West Island before returning to Perth.  The regular 

Friday flight departs Perth, refuels at Learmonth, arrives at West Island, and 

then crosses to Christmas Island before returning to Perth.   

The refuelling requirement and the circular nature of the route mean that 

depending on the day of travel and the final destination, passengers from Perth 

can be faced with a lengthy journey.  The appropriateness of both the current 

flight path and the current plane type used for the service could be questioned. 

Previous economic analysis undertaken for the AGD has indicated that an air 

service from Perth to the IOT represents a marginal business opportunity.  

The Perth-IOT air service is therefore underwritten by the Commonwealth 

and should passenger numbers fall below a threshold level the Commonwealth 

pays a top up fee to the service provider4.  The actual air service subsidy paid 

to NJS by the Commonwealth in 2006-07 was $113,000 (AGCGC, 2007, p. 

18). 

The twice weekly NJS flight is not the only regular air service to Christmas 

Island.  Additional air services to Christmas Island have typically been 

provided appropriate to the level of economic activity at the time.  Currently 

Australia Indian Ocean Territories Airline (AIOTA) flies to Christmas Island 

from Kuala Lumpur on Mondays using a Malaysia Airlines 737-400.  A typical 

seat configuration on a 737-400 might be something like 126 economy seats 

and 16 business class seats.   

Future air service arrangements for Christmas Island are unknown.  The NJS 

contract ends on 3 April 2009 and NJS did not retender for the contract.  

SkyAirWorld, the company that was awarded the contract starting 3 April 2009 

was placed into receivership on 13 March 2009, and the Embraer jets that were 

to service the Christmas Island and the Cocos (Keeling) Islands have been 

repossesed. 

                                                 
4 It is understood that a new air services contract has been let, but contract details are not 

known at this stage. 
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Airport facilities  

The Christmas Island airport comprises a single runway that is 2,100 metres 

long and caters for both freight and passenger traffic.  Although the airport 

operates as an international airport the facilitates are not dissimilar to the 

services and facilities available at small regional airports in Western Australia.  

There is a small bar/kiosk facility, and due to its tax status, a small duty free 

store.  The passenger processing areas are not air-conditioned and passengers 

collect their luggage directly from a luggage trailer.   

Due to the low quality of the internet links to the airport, passengers arriving 

on Christmas Island face passport processing delays.  Although passport 

control delays have been common across all airports with international flight 

arrivals since 2001, queuing for passport control (and quarantine) in a non-air-

conditioned building in a tropical environment represents a less than ideal first 

experience for many visitors.   

The airport has access to a 1,000L fire truck that is manned by volunteers.  If 

an airline has a requirement for a fire service to be located and manned at the 

airport during landing and take-off, commercial arrangements can be entered 

into to ensure that such a service is available.   

8.2 Scale of replacement tourism  

Regarding the development of tourism on Christmas Island as a replacement 

industry for phosphate mining the multiplier calculations can be used to 

provide some indicative figures on the scale of development required.  These 

calculations draw on the multipliers calculated to assess the impact of mine 

closure. 

Tourism multiplier  

To calculate a tourism employment multiplier it is first necessary to make some 

assumptions about how the average tourist allocates there expenditure to 

different activities.  Assume the average visitor spends $250 per day, and so 

that it is possible to keep the example tractable, but still representative, assume 

this expenditure is allocated across three industry groups only: 

accommodation, restaurants, and cafes ($150), retail trade ($50), and sport and 

recreational services ($50).  To estimate the lower bound for the number of 

jobs created let us further use the simple multiplier values, and to represent the 

upper bound let us use the total multiplier values. The respective simple 

multiplier values are: accommodation, cafes and restaurants (10.81), retail trade 

(7.83), and sport and recreational services (7.62).  The implied simple tourism 

employment multiplier is therefore (.60 × 10.81 + .20 × 7.83 + .20 × 7.63) = 

9.58, and $1M worth of tourism expenditure generates 9.78 jobs.  The implied 
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total tourism employment multiplier value is (60 × 12.05 + .20 × 8.86 + .20 × 

8.65) = 10.73 and indicates that $1M worth of tourism expenditure generates 

10.73 jobs. 

Estimated additional visitor spend required  

Assuming the target total level of job replacement is 280 full-time jobs the 

simple multiplier values indicate that tourism spending of $29.2M would be 

required and the total multiplier values indicate that $26.1M in tourism 

expenditure would be required.  Given average daily expenditure per tourist of 

$250 this implies between 116,934 and 104,360 additional visitor days would be 

required to generate 280 full-time jobs.   

The PFP (2008) report found that 11 percent of visitors to Christmas stayed 

for 1 to 3 days, 52 percent stayed for 4 to 7 days, 14 percent stayed 8 to 12 

days, 12 percent stayed 13 to 30 days, and 11 percent stayed more than 30 days.  

Assuming the average tourist stay is 7 days, this implies additional tourist 

numbers of between 16,705 and 14,909, or an additional 321 to 286 tourists 

each and every week. 

Table 14 Tourism generated employment summary statistics 

Multiplier 
Spending 
required 

Visitor   
Days 

Annual    
visitors 

Weekly 
visitors 

 ($) No. No. No. 

Simple multiplier 29,233,660 116,934 16,705 321 

Total multiplier 26,090,198 104,360 14,909 286 

Note: Assume the average visitor spends $250 per day and that expenditure is allocated across accommodation, 
restaurants, and cafes ($150), retail trade ($50), and sport and recreational services ($50). 
Data source: ACIL Tasman 2005-06 Input Output tables for Christmas Island. 

Tourism is a seasonal business rather than one that operates with steady 

arrivals each week.  If we assume a very efficient industry with an average 

occupancy rate of around 70 percent, these additional visitors would require 

somewhere between 410 and 460 beds.  If we recall that current available 

tourism bed numbers are around 100 the scale of the required expansion of the 

tourist industry becomes apparent. 

To provide some indication of the magnitude of capital investment required to 

construct this amount of accommodation it can be noted that the average per 

lettable unit cost for tourism developments in the Northwest of WA 

completed in the first half of 2008 was $174,510 (Tourism WA 2008).  It is also 

understood that a detailed capital budget has been developed for an 80 bed 

three star eco-tourism resort on the Cocos (Keeling) Islands and that this 

project will cost around $11M.  Total capital spending to build just the required 
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accommodation to house the extra tourists would therefore be in the order of 

$65 to $75M. 

This, of course, assumes that it is possible to obtain access to suitable land for 

the accommodation to be built on.  Land use planning on Christmas Island is 

such that it will be a minimum of several years before a comprehensive land 

use planning document will be adopted.  As a practical matter it will not be 

until a land use plan has been finalised and adopted that any significant 

investment will be undertaken by any prospective developers.   

8.3 Christmas Island resort complex 

A discussion of tourism and Christmas Island invites consideration of the 

Christmas Island Resort.  The Christmas Island Resort complex included a 

small casino that targeted high rollers.  It was estimated that when the casino-

resort was operating the annual contribution it made to the local economy in 

terms of wages, rates and taxes, and community benefit fund contributions was 

approximately $11M.  While there continues to be substantial interest in re-

establishing a casino on Christmas Island, it is worth noting that the 

consolidated accounts for the resort show that while the casino made a profit, 

the complex as a whole generally made a loss (JSCNCET, 2001, p. 21).   

As shown in Table 15, visitor numbers to the island were substantially greater 

than they are today during the period the casino was operational.  

Table 15 Comparison of visitors to Christmas Island  

 1994* 1995* 1996* 1997* 1998* 2007 

Domestic 4,236 5,883 5,720 6,443 4,272 1,920 

International 5,557 13,494 11,816 3,326 2,463 278 

Total  9,793 19,377 17,536 9,769 6,735 2,198 

Note: * indicates financial year 

Data source: Risky Business (2001) and 2007 numbers provided by CITA 

Despite commercial interest in re-establishing a casino on Christmas Island it 

must be noted that the casino market has evolved substantially since the 

Christmas Island facility closed in 1998.  There has been a substantial 

expansion and upgrading of facilities in Macau.  Both the Sands and the 

Venetian have opened casinos on Macau, and the former monopoly supplier of 

gaming services on Macau has also added a new casino, the Grand Lisboa.  

Crown Macau, the first of two casinos owned by Melco Crown Entertainment 

(MCE) is also operational, and the second MCE casino, the much larger City 

of Dreams, is set to open in June 2009.  The Sands is also developing a multi-

billion dollar casino site in Singapore.  
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The issues relating to a casino resort development have been well canvassed 

and are known to interested parties.  As such they are not canvassed here.  

Rather it is simply noted that: 

• When the facility closed there was every expectation it would reopen 

• There are several credible parties interested in re-establishing the facility 

• A small scale casino could form part of a larger tourism development in a 

post-mining economy 

• There would be a substantial increase in employment, but not necessarily in 

the employment prospects for those already on the island 

• Allowing remote locations that have struggled with development to provide 

gaming services has occurred in other countries 

• The facility previously struggled to be profitability even with a relatively 

low gaming tax rate 

• Special visa processes would be required for high rollers from Indonesia 

• Substantial legislative change would be required for an operation to be 

possible 

• The existing owner of the site is not in a position to develop the site and 

has previously refused reasonable offers for the site 

• As a general principle it is not clear that the provision of special or 

monopoly type rights for a particular industry is an appropriate regional 

development strategy. 

8.4 Tourism prospects summary 

The tourism product available on Christmas Island is limited by: 

− the availability of flights 

− consistency of flight schedule and service provider  

− the availability of suitable accommodation and airport services  

− the lack of a comprehensive land use plan for the island 

− a general lack of a service culture, and  

− a lack of tourism activities.   

With the exception of some specialist interest groups, such as bird watchers, 

current tourists to Christmas Island are unlikely to be repeat visitors.   

To develop tourism as a viable industry that can support a population 

approaching the current level will take time.  It is possible that tourism may 

never grow to a size that can support a significant level of employment.  It is 

however certain that in the next five years tourism cannot grow to the point 

that it is a substantial replacement industry.   
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9 Summary and conclusions 

Phosphate mining and directly dependent businesses such as stevedoring 

account for approximately half the Gross Product of Christmas Island. 

The likely direct and indirect job losses following the closure of the mine are 

around 280 full-time equivalent jobs.  This represents approximately 40 

percent of the current total island labour force.  Job losses of this scale will 

place great strains on the Christmas Island community.   

Access to additional lease areas will extend the mine life for a further 10 years, 

and allow annual average sales of around 650,000 tonnes of material over this 

period.  In a typical year of operation phosphate mining will make substantial 

contributions in terms of tax payments, royalty payments, and community 

contributions.  Additionally, CIP employees pay substantial income tax.   

In summary, the total annual value of the various contributions will be around 

$27M, and assuming a discount rate of six percent the net present value of 

these payments over ten years will be $211M.  The specific annual and NPV 

amounts are shown in Table 16. 

Table 16 Value of extending the mine life by ten years 

Details  Annual value Net Present Value 

 

($) '000 ($) '000 

Sales revenue 115,700 902,656 

Contributions  

  Company tax 16,934 132,111 

Income tax on employee wages and bonuses 4,925 38,423 

Phosphate royalties 3,250 25,355 

Rehabilitation levy 1,280 9,990 

Fringe benefits tax 260 2,028 

Community donations and sponsorship 220 1,716 

Local government rates 140 1,092 

Mine lease rental 24 187 

Total contributions  27,034 210,904 

Given the current level of planning and investment, five years is too short a 

time frame for tourism to develop as an alternative industry that could support 

a replacement level of employment.  Extension of the mine life will allow 

greater time for tourism planning and development. 
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A Input Output modelling 

The Input Output table for Christmas Island was derived using the distributive 

commodity balance (DCB) method.  The DCB takes a base Input Output table 

and uses industry shares to generate the regional table. 

The original base table is an Australian Input Output table for 2005-06 

published by the Australian Bureau of Statistics.  From this table an Input 

Output table for Western Australia was derived and then used to generate an 

Input Output table for Christmas Island.  In the description of the DCB 

method to follow, it is assumed that the Western Australian Input Output table 

is the base table. 

The DCB method requires the share of a regional industry in the base 

economy be estimated.  In most instances employment shares are used to 

accomplish this as this is the most readily available data.  The 2006 census 

provided the data used to estimate Christmas Island industry shares in the 

Western Australian economy.  Using these shares the base economy is 

essentially scaled down to the size of the regional economy. 

The DCB method is well suited to the incorporation of additional regional data 

were available.  For Christmas Island, data on the consumption of local goods 

and services by the phosphate mine was made available.  These data were 

included in the Christmas Island table and have significantly improved its 

quality. 

Table 17 contains the Input Output table for Christmas Island.  The rows of 

the Input Output tables show the sales from each industry in terms of $M 

while the columns show the purchases made by each industry in terms of $M. 

Consider the Accommodation, cafes and restaurants industry row for 

Christmas Island in Table 17 which reflects a large portion (but not all) of the 

tourism sector.  The row shows that this industry sells little of its output to 

other local industries with most values being less than $1M.  The sum of all 

these sales comes to only $0.4 million as shown in the Total intermediate usage 

column.  The table also shows that an estimated $1.9 million from the 

Accommodation, cafes and restaurants industry on Christmas Island is sold to 

Private final consumption which reflects purchases made by local people from 

this industry.  An additional $2.4 million is sold as exports which reflect sales 

to visitors to the Island. 

Total sales are measured by the sum of sales to industry, government, private 

consumers, capital expenditure and exports and are represented by Total 
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supply in the tables.  For the Accommodation, cafes and restaurants industry 

on Christmas Island total sales are an estimated $4.8 million. 

Reading down the Accommodation, cafes and restaurants industry column in 

Table 17 shows that the industry consumes or purchases $0.7 million worth of 

local (from Christmas Island) goods and services, as represented by Total 

intermediate usage.  The column also shows that the industry uses or purchases 

$1.2 million in local labour, makes a profit (representing payments for the use 

of capital) of $0.6 million, pays taxes on certain inputs and uses imports valued 

at $2.0 million.   

Total purchases made by an industry are the sum of the cost of all inputs 

(labour, profits, taxes, purchases and imports and is represented by the 

Production row.  For the Accommodation, cafes and restaurants industry on 

Christmas Island, total purchases are $4.8 million.   
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Table 17 Input Output Table: Christmas Island (2006) 
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Other mining 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1 0 0 0 54 54 54 

Bakery prods 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1 0 0 0 0 1 1 

Basic chems 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.3 0 0 0 1 1 3 

Electricity 
supply 

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.2 1 0 0 0 1 3 

Water supply; 
sewerage & 
drainage  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 1 0 0 0 1 1 

Residential 
building 
constr 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1 0 0 4 0 4 4 

Other constr 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.3 0 0 24 1 25 28 

Constr trade 
servs 

0 0 0 0 0 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6.6 0 0 0 0 0 7 

Wholesale 
trade & 
repairs 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.9 1 0 0 0 1 3 

Retail trade & 
repairs 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.8 2 0 0 0 2 3 

Accomm, 
cafes etc 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.4 2 0 0 2 4 5 
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Road transp 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.9 0 0 0 0 1 2 

Water transp 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.4 0 0 0 1 1 2 

Air & space 
transp 

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.9 0 0 0 1 1 2 

Servs to 
transp; 
storage 

2 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.8 0 0 0 4 4 9 

Comm servs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.3 1 0 0 0 1 3 

Banking 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.0 1 0 0 0 1 2 

Ownership 
dwellings 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2 6 0 0 0 6 6 

Other 
property servs 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.7 0 0 0 0 0 2 

Scientific 
research, tech 
& comp servs 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.7 0 0 0 0 0 1 

Other 
business 
servs 

0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.3 0 0 0 0 1 3 

Govt admin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.2 0 5 0 0 5 7 

Defence 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 1 0 0 1 1 

Education 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.4 3 3 0 0 6 6 

Health servs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1 1 2 0 0 3 3 
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Community 
servs 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2 0 0 0 0 0 1 

Libraries, 
museums, 
parks & arts 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2 0 0 0 1 1 1 

Sport, 
gambling & 
recreational 
servs 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 0 0 0 0 1 

Personal 
servs 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 0 0 0 0 0 

Other servs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1 1 2 0 0 3 3 

Total 
intermediate 
usage 

10 0 1 0 0 1 7 2 1 1 1 0 1 0 3 1 0 0 1 0 1 2 0 1 0 0 0 0 0 0 34.8 21 14 29 68 132 167 

Comp. of 
employees 

15 0 0 0 0 1 2 1 1 1 1 0 0 0 2 0 1 0 0 0 1 3 0 4 2 0 0 0 0 2 40.0 0 0 0 0 0 40 

Gross 
operating 
surplus & 
mixed income 

10 0 0 1 0 0 5 1 0 0 1 0 0 0 2 1 1 5 1 0 1 0 0 0 0 0 0 0 0 0 31.1 0 0 0 0 0 31 

Taxes less 
subsidies on 
products 

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.7 3 0 1 0 4 6 

Other taxes 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7.9 0 0 0 0 0 8 
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less subsidies 
on production 

Imports cif 12 0 2 1 0 2 14 2 1 1 2 1 1 1 3 1 0 1 0 0 1 2 0 1 0 0 0 0 0 0 50 14 4 6 0 23 73 

Production 54 1 3 3 1 4 28 7 3 3 5 2 2 2 9 3 2 6 2 1 3 7 1 6 3 1 1 1 0 3 167 37 18 35 68 159 325 

Total use of 
goods & servs 
in production 

22 0 3 2 0 4 21 4 2 2 3 1 1 1 5 1 0 1 1 0 1 3 0 2 1 0 1 0 0 1 85 34 18 34 68 155 240 

Data source: ACIL Tasman Note: all values in this table are greater than zero.  Any industry with a zero value has been omitted. 
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