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Management of a critically endangered parrot, the kakapo, on New Zealand Islands

The kakapo (Strigops habroptilus) is a critically endangered, large, flightless, parrot, endemic to New Zealand. It is particularly vulnerable to introduced mammalian predators, and since the arrival of humans, rats, cats and mustelids kakapo numbers have plummeted. Kakapo reached a low point of 50 birds in the mid 1990s, but intensive management since then has led to an increase to 86 birds. Key factors in the recovery of kakapo have been the elimination of introduced predators from islands, the translocation of kakapo to these islands, and the intensive management of birds on the islands. Intensive management has included the provision of supplementary food, manipulation of clutch size by moving eggs and chicks between nests, close monitoring of eggs and chicks and the hand-raising of sickly chicks. The first eradications of introduced predators from islands were of species that had been deliberately or accidentally introduced to remote islands. The recent increase in kakapo numbers and the shortage of further remote islands had led to the elimination and continuing control of predators, particularly stoats (Mustela erminea), on close inshore islands within the swimming range of these predators. This has led to the refinement of continuously applied predator control regimes for the benefit of endangered wildlife and might eventually facilitate the reintroduction of kakapo to mainland New Zealand.
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Managing the ecosystem effects of mammals on islands – a case study

Success with the removal of introduced mammals from islands has enabled ecological restoration to be attempted on many islands around New Zealand. The restoration of island systems raises two sets of questions: what changes to the ecosystem were the results of introduced mammals, and how should performance criteria be used to measure recovery after the mammals are removed? I illustrate approaches to these questions by comparing two islands in the Mercury Group off north-eastern New Zealand. Korapuki Island was modified by Pacific rats (Rattus exulans) and rabbits (Oryctolagus cuniculus), whereas the neighbouring Middle Island, which has never had introduced mammals, is used as a pre-disturbance reference site.  The most useful measures of change in these systems appear to be community structure, types of energy transfer, and the form and effects of ecosystem drivers. The latter can be modelled using interaction webs. Community structure of Korapuki and Middle Islands now shows high similarity but previous disturbance on Korapuki Island has produced “hangovers” that are likely to influence the speed of recovery through succession. The rate of recovery of seabirds on Korapuki Island also has theoretical implications for their effects as ecosystem drivers. The utility of these measures of change can be further tested by comparing larger numbers of islands in each treatment.
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Progress on a rabbit and mouse eradication on the island of Selvagem Grande (Madeira) in the eastern Atlantic.

Rabbits and mice were destroying the vegetation and affecting the breeding success of rare seabird colonies on Slevagem Grande.  As a candidate for World Heritage status, the island needed clearing of alien plant and animal species.  This uninhabited 200Ha volcanic island has a high central plain and rocky boulder slopes or 100m. cliffs.  It contains several important seabird colonies that breed in burrows at different times of year, including Bulwers, White faced frigate, Madeiran storm and Swinhoe petrels; a local pipit, and two reptile species -  a gecko and a skink.  The process of planning, especially the risk assessment approaches for timing and non target hazards and the mitigation and monitoring methodologies put into place are described.  The island was first gridded and a mixture of open and enclosed bait stations were laid.  After application of mitigation procedures for the seabirds, songbirds and reptiles had been set in place, baiting of all bait stations and controlled broadcast on the cliffs was made and repeated.  Rabbits were apparently eliminated in a few weeks and no further evidence has been found during regular spotlight and sign transects.  Overwinter, wax block baits replaced pelleted  bait and all bait was withdrawn to enclosed bait stations, allowing the intensive mitigation procedures to be relaxed.  Bait take fell sharply but in some areas small molluscs were seen eating bait.  Monitoring mice by live trapping over many parts of the island failed to reveal animals by early spring, though this is not felt to be a convincing way to monitor to extinction.
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Operation Foxglove - native fauna response to different levels of fox control in a large scale field experiment in the northern jarrah forest of south-west Western Australia.

In 1994, a large scale 1080 baiting program (Operation Foxglove) commenced in the northern jarrah forest of southwest Western Australia. The study area covered about 544,000 ha and employed aerial and vehicle based delivery of 1080 (sodium monofluoroacetate) dried meat baits. An unbaited control and three baited treatments were established to manipulate fox density. Treatments differed in the frequency of baiting. The project examined the survivorship of translocated populations of the woylie, or brush-tailed bettong, Bettongia penicillata, and the response of the suite of resident native fauna to the different levels of fox density reduction. Results from intensive radio-telemetry monitoring of translocated woylies demonstrated a significant difference in survivorship between 1080 baited treatments and a significant difference in survivorship between sites in the core of the forest and at the forest interface with agricultural land. Abundance indices were derived for the suite of resident fauna at 55 integrated (wire cage traps, Elliott box traps and pitfall traps) trapping grids and indicated fox control and site-specific habitat factors influenced abundance. The implications for large-scale 1080 baiting of conservation estate and multiple use forest are discussed, as is the importance of habitat management.  
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Management issues surrounding the Middle Island Little Penguin colony, Warrnambool, Australia

The ecology of the Little Penguin (Eudyptula minor) at Middle Island on the west coast of Victoria was examined over four consecutive breeding seasons from 1999/2003. Middle Island is located 1km from Warrnambool’s City Centre and adjoins a breakwater and associated development. The island has suffered from heavy human traffic (especially tourists) and the wildlife from dog and fox predation. In 1999 the vegetated upper surface of the island had 292 occupied penguin burrows at a density of 0.02/m2. The colony was found to exhibit important ecological differences to larger colonies elsewhere in Victoria. However, over 200 adult penguins were killed in a dog attack during the 2001/02 breeding season, and in the 2002/03 season, 100 adult penguins were killed by foxes over a six month period. The timing of these kills resulted in both chick and egg loss which had a dramatic impact on breeding success. Human disturbance has also reduced penguin numbers through burrow trampling and penguins being attacked. Current management strategies for the island include the installation of a boardwalk, nesting boxes and a predator-proof fence. However, management on the adjoining mainland has been minimal.  The water surrounding the Island was declared a Marine Sanctuary by the Victorian State Government in November 2002. The success of these management strategies will be discussed.
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THE EVOLUTION OF THE MAINLAND ISLAND APPROACH IN NEW ZEALAND

There is growing awareness globally of the impacts that invasive alien species have on native biotas, and emerging recognition of the need to more effectively manage them. In New Zealand there is a relatively long history of pest control, although biodiversity conservation outcomes were not always sought and seldom measured. Important biodiversity conservation outcomes have recently been attributed to the eradication of invasive species (especially mammals) from New Zealand islands. In addition to stimulating management strategies to clear larger, more remote islands of different suites of pests these successes have also prompted more intensive control programmes at “mainland” (non-island) sites. A range of pests has been controlled to near-zero densities at “Mainland Islands” and changes in selected parameters measured. After 6 or 7 years of management significant outcomes have been attributed to the pest control carried out. While it is not clear if such outcomes can be sustained, Mainland Island projects nevertheless represent a new and potentially effective approach to biodiversity conservation on the New Zealand mainland. There is a pressing need to better-understand the consequences of pest control regimes and to develop new technologies and employ new techniques so that further biodiversity losses are averted. Some examples of successes and surprises at Mainland Islands are discussed.
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Ecosystem restoration at Trounson Kauri Park mainland island, Northland, New Zealand
Trounson Kauri Park is a 450 ha fragment of kauri-podocarp forest in Northland, New Zealand and is one of a series of “mainland island” ecosystem restoration projects. The site is important as one of few remaining stands of old-growth kauri, plus it is a refuge for a significant population of North Island brown kiwi. One objective is to control introduced mammals to a level that would allow recovery of those native species still present in the park and allow the reintroduction of local or regionally extinct species. Poison baiting using either, 1080, various anticoagulants, cholecalciferol or cyanide pellets laid in c.950 (c.2/ha) bait stations to control possums and rodents has been carried out regularly since June 1996. These operations have suppressed possum and rat numbers to low levels, however, mouse numbers have only been reduced occasionally and for short periods.  The reduction in possum and rat numbers has resulted in significant increases in wood pigeon abundance and a rapid improvement in general forest condition when compared with a nearby non-treatment site. Feral cats and mustelids have been controlled using a network of traps since August 1996. This has provided relief for kiwi chicks (which are extremely vulnerable to predation by stoats) such that enough survive in order to increase the size of the adult population. The initial results of a translocation of North Island robins were successful, however, similar translocation attempts with kokako and brown teal were not.
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Multi species pest control offers hope for kaka in South Island, New Zealand

Introduced mustelid predators are considered the major causal agent in the decline of South Island Kaka (Nestor meridionalis meridionalis). Competitive influence of introduced social wasps (Vespula spp.) is also implicated but unquantified, however studies show wasps remove honeydew as an available food source for forest birds. Video footage show stoat (Mustela erminea) and possum (Trichosurus vulpecula) preying upon adult and nestling kaka. Modelling suggested imminent extinction of the Nelson Lakes kaka population in the absence of predator management. The Rotoiti Nature Recovery Project (a mainland island) has a goal of restoration of a beech forest with emphasis on the honeydew cycle. Multi species pest control saw the nesting success of kaka improve from 5 to 80%, reduced female mortality, and recovery of honeydew as a summer food resource within 825 ha. Modelling of these initial results showed that the area treated was insufficient to sustain a growing population due largely to juvenile dispersal. Current management tests less intensive trapping over a greater landscape area (5000 ha). Results to date suggest this method has led to lesser nesting success (40%) that is still sufficient to provide a growing population. Additionally we have shown that the previous best practice of individual nest protection is unsuccessful. Other facets of ecosystem recovery will also be discussed.
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Dispersal leakage from mainland islands:  case studies on New Zealand forest birds

Managed bird populations in mainland reserves may not recover despite successful nesting, if juveniles disperse into surrounding unmanaged areas, a ‘source-sink’ situation. Dispersal may also hasten the decline of populations in small versus large mainland reserves because it reduces recruitment. Therefore, dispersal may be a key factor determining the persistence of managed and unmanaged mainland populations. We have examined these themes in relation to three declining endemic North Island (New Zealand) forest birds – brown kiwi (Apteryx australis mantelli), kokako (Callaeas cinerea wilsoni), and robin (Petroica australis longipes). We estimated dispersal distances by relocating birds that were banded as juveniles; measured the abundance of kokako and robins inside and outside pest-managed reserves; examined the persistence of all three species in forests of varying size, and modelled theoretical outcomes for populations in reserves of various sizes, in relation to dispersal distance. Juvenile kiwi, kokako and robin dispersal averaged 5.2 km, 1.2-2.5 km, and 0.64 km, respectively. We predict that reserves to accommodate kiwi dispersal need to be at least 10,000 ha.

CHRISTIE, Jennifer E. XE "CHRISTIE, Jennifer E." , Ian M. WESTBROOKE and Elaine C. MURPHY
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Improving stoat trapping efficiency: Can we learn more from trapping data?

Trapping is one tool used for controlling stoat (Mustela erminea) populations in a variety of landscape and habitats, using a range of equipment, in varying spatial configurations, over different time periods and with unequal trapping effort. We analysed stoat trap catch data from 8 operations to describe conditions that maximise capture rates. Regression models were used to correlate trapping success with environmental, ecological and equipment predictors. A pilot study was undertaken on stoat trap data from the Hurunui Mainland Island, Lake Sumner Forest Park, Canterbury, New Zealand. Trapping commenced in June 2001, and our dataset covered the following 12-month period. Two hundred and seventy three wooden tunnels, each containing two Mark IV Fenn traps, were located at 200 m intervals, covering a 14 km valley mid-section, and checked approximately once weekly in summer, and once every 1-2 months in winter. The model took into account seasonal trends in stoat numbers and trapping effort. In order of importance fewer stoats were caught on mid-elevation slopes with well drained soils of moderate natural fertility, if a trap had caught a rat since the last trap check it was more likely to catch a stoat, if a trap had caught a stoat in the past the probability of capturing another stoat increased, if a trap had caught a stoat or rat recently the probability of capturing a stoat increased. Finally, traps on a northerly aspect were more likely to capture stoats. The results have potentially wide application for both new and existing stoat trapping operations and for future research directions with regard to improving trap success.
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An analysis of key factors that determine the costs of New Zealand threatened species programmes

The conservation of threatened species, and biodiversity in general, is an economic problem because it requires the allocation of scarce human and financial resources between biological units. The amount of resources needed or the cost of conservation, however, differs wildly between threatened species. This paper reports on the results of research into the costs of conserving selected New Zealand threatened species to identify key factors that determine the costs of conserving threatened species. Factors  considered are the species’ taxonomic group, K- or r-selection, habitat area, causes of decline and current threats, degree of threat facing a species, and ability to recover. We conducted a cross-case analysis of expenditure on 18 single species programmes from 1989 until 2002 and the predicted costs of 11 of these programmes from 2003 until 2012. We found that the Present Value (PV) of the total annual cost for the 11 programmes increases from $11,802 for an invertebrate species to $9,314,082 for a bird species. The order of the programmes changes, however, when the PV is compared to improvements in the conservation status of each species. We conclude that a species’ ability to recover may be the key factor in determining the total cost of achieving the recovery goal, but its significance is limited by the discounting of costs. Estimates of the costs of achieving the goal and objectives should be included in recovery plans for New Zealand threatened species because of their importance for funding applications and decisions to allocate funding to particular species.


