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ADERSON, Charles R. Jr. XE "ADERSON, Charles R. Jr."  and Frederick G. LINDZEY

Zoology and Physiology Department, University of Wyoming, Box 3166, University Station, Laramie, WY 82071, UnSA (CRA); U. S. Geological Survey, Wyoming Cooperative Fish and Wildlife Research Unit, Box 3166, Laramie, WY 82071, USA (FGL).

Estimating cougar predation rates from GPS location records

Predation rates are a difficult parameter to estimate, but are needed to understand community dynamics and to manage predator and prey populations. We collared 11 cougars (Puma concolor) with global positioning system (GPS) receivers September-May 1999-2001 and examined location records for patterns that would indicate predation events.  Potential predation sites, identified initially as clusters of locations, were searched for prey remains.  We then developed a logistic regression model to estimate probability of a large mammal (>15 kg) kill based on characteristics of GPS records associated with searched sites.  Probability of a kill increased with number of nights (defined as locations at 2200, 200, or 500 hrs) a cougar was located within a 200-m radius area (P < 0.001).  Mean, estimated cougar predation rate (days between kills) for large mammals (7.0) was similar to estimates generated elsewhere from intensive tracking studies and followed expected trends for sex and age classes of cougars.  Mean estimated predation rate for subadult (1-2.5 yrs) females (n = 3) was 7.3, adult females (n = 2) 7.0, family groups (females with young, n = 3) 5.4, a subadult male 9.5, and adult males (n = 2) 7.8.  Female cougars killed mule deer more often and elk less often than male cougars (P < 0.001).  GPS animal tracking should prove a valuable tool for efficiently estimating predation rates.  Adding observations will increase precision, and more frequent locations may allow detection of kills of smaller prey. Visitation of predation sites will only be necessary for model development or if prey composition is of interest.

1. APPLETON, Belinda R. XE "APPLETON, Belinda R." , John A. McKENZIE and Les CHRISTIDIS

Department of Genetics, The University of Melbourne, Victoria, Australia, 3010 (BA, JM);

Museum Victoria, Melbourne, Australia, 3000 (LC).

MOLECULAR APPROACHES IN THE MANAGEMENT OF BAT SPECIES

Management of bats differs to that of other terrestrial mammal groups. Cryptic species diversity is expected to be common in bats so accurate taxonomic classification is vital. Identifying the geographical (and political) distribution of species and populations is invaluable for management and conservation. Finally, complications in management practice may arise from bats moving between different roosts according to age, sex or season. Therefore, understanding the ecology and social structure of bat species is also important. Bats are nocturnal, highly vagile species with long life spans, thus direct observation is restricted and many traditional techniques are ineffectual. Therefore, molecular approaches can be illuminating. We provide a case study of the threatened large bent-wing bat, Miniopterus schreibersii in Australia. This species has been studied for over 40 years using traditional marking techniques. We conducted large-scale sampling to collect non-invasive hair samples from bats throughout south-eastern Australia. Using mitochondrial DNA markers we characterised the genetic variation and population structure in these bats. We found that two forms of the bat exist. However, the distribution of these forms did not correspond with suggested arrangements from previous work. A new, geographically restricted subspecies was described. It has long been assumed that female philopatry is a part of the M. schreibersii life history. This was not supported by this study. It had also been proposed that each maternity roost is a focal point for a particular set of wintering roosts and that these roost clusters indicate the existence of separate populations. Our genetic work revealed that this is not the case as gene flow occurs between maternity roosts. 

BALL, Stephen J. XE "BALL, Stephen J." , Bruce WARBURTON, Geoff GRAHAM and Ian TRETHOWEN

Landcare Research, P.O. Box 69 Lincoln, New Zealand.

AN AUTOMATIC RADIO-TRACKING SYSTEM FOR MONITORING ANIMAL MOVEMENT

Determining the home-range size and habitat use of animals often relies on tracking radio-collared individuals using fixed stations.  To obtain sufficient data from such a system requires the manual operation of two or more stations over an extended period, resulting in high labour costs.  An automatic system that completely replaces the need for manual control was developed in Christchurch, New Zealand and has been field tested on brushtail possums.  The tracking system we tested used three stand-alone radio-receiving towers that communicated by UHF link to co-ordinate searches for up to 50 radio-collared animals in a programmed list.  From July to December 2002 data were collected from 18 radio-collared possums providing a total of 50–200 night-time location estimates per possum.  Four stationary radio-transmitters at known locations were also used as ‘controls’ to determine the precision of the estimated fixes.  To obtain 30 days of tracking data from 50 radio-collared individuals over 6 hours per day using a manual system would require about 540 person-hours.  In comparison this automatic system, if checked once per week, would take about 28 person hours (i.e. a 20-fold reduction in staff time).

2. BRECK, Stewart W. XE "BRECK, Stewart W."  and John A. SHIVIK 

USDA-WS-National Wildlife Research Center, 4101 LaPorte Ave., Fort Collins, CO, 80521.

Non-lethal methods for managing large carnivores: new tools, harsh realities, and the importance of biological context

Reducing conflict between people and large carnivores is critical for conservation of large carnivores and protection of human resources. We describe research and development of new tools designed to aid non-lethal management of carnivores in the United States, identify limitations of tools, and discuss possible ways to optimize their effectiveness. New tool research and development includes experimental and observational studies on 1) behaviorally contingent scare devices (motion or radio activated) 2) radio-activated alerts and 3) fladry. Motion and radio activated scare devices incorporate flashing light and multiple sounds that activate only when animals enter designated areas. Research on wolves (Canis lupus) and black bears (Ursus americanus) found that they are effective for 2-3 months and suitable for small areas (<100-200m radius). Limitations include expense, electronic complexity and that problem animals must wear radio-transmitters (for radio activated guards). Radio-activated alerts (data-loggers linked with alert system) monitor small (<50m radius) to large (>500m radius) areas, notify people when radioed animals enter an area, and require personnel to implement hazing. Preliminary results from Yosemite National Park show reduced time for personnel to respond to problem black bears and reduced amount of human food consumed by bears.  Fladry is an inexpensive rope and flag system that can be attached to existing fences. Results from work in Idaho and Wisconsin showed fladry is effective for excluding wolves from small (<10m2) and large (400 ha) areas for approximately 60 days. Fladry is ineffective for excluding black bears and requires regular maintenance. Effectiveness of non-lethal tools may be optimized by considering biological contexts such as seasonal movement of carnivores and livestock and how animals learn.

BURNARD, Julia R. XE "BURNARD, Julia R." , Sophie PETIT and Janice M. WHITE

University of South Australia, Environmental and Recreation Management, Mawson Lakes, SA 5095, Australia.

The activity patterns of the Australasian shoveler in the Watervalley Wetland complex of southeast South Australia and management implications

The Australasian shoveler (Anas rhynchotis) is one of the least studied of the Australian ducks and is listed as rare in South Australia and vulnerable in Victoria. It has been reported to be declining in numbers over much of its range and with little known about the habitat use and ecology of the shoveler, active management of its wetland habitats is likely to affect greatly the species’ populations. The focus of this study is to understand the habitat use and activity patterns of the shovelers within the Watervalley Wetland complex of the upper southeast of South Australia. It has been reported that shovelers are relatively sedentary compared to many other wildfowl species and populations probably remain in an area and move from wetland to wetland in accord with the seasonally changing habitats. This behaviour suggests the need for comparing their use of a variety of wetland habitats, the timing of seasonal behaviours and their response to wetland drawdown and flooding. We determined detailed time activity budgets for shovelers at five sites representing ephemeral, semi-permanent and permanent wetlands. We analysed over 200 hours of video recordings of shoveler behaviour. Behaviour categories included resting, courtship, swimming, preening and feeding which was divided into various feeding methods. Also recorded were the habitat types (e.g. open deep water and island) the activities were performed in and wetland water level. We describe here the results of this analysis and discuss their implications for management.

3. CHAN, Ken XE "CHAN, Ken"  and Jill DENING

University of the Sunshine Coast, Queensland, Australia.

Largest tern roosting site in the Southern Hemisphere?

The Caloundra sandbanks in south-east Queensland, Australia, lie at the northern end of the Pumicestone Passage within the Moreton Bay Marine Park, which is listed as Ramsar Site No 41.  Many migratory bird species that occur on the Caloundra sandbanks are listed for special protection in Australia's bilateral agreements with Japan and China, respectively JAMBA and CAMBA. A study has counted more than 40,000 terns alone roosting on the sandbanks, the surrounding area of which has experienced an explosion of tourism activity in the past few years, with a commensurate level of increase in recreational use of the Passage. This presents an urgent challenge for marine park managers, who until recently were not aware of the exceptional importance of the habitat to birds. 

DAWSON, James XE "DAWSON, James" , Andrew CLARIDGE, Greg MIFSUD, Andrew MURRAY and Robert POORE

New South Wales National Parks & Wildlife Service, P.O. Box 2115 Queanbeyan NSW 2620 (JD, AC);

New South Wales National Parks & Wildlife Service, P.O. Box 2228, Jindabyne NSW 2627 (GM);

Victoria Department of Natural Resources & Environment, P.O. Box 260 Orbost VIC 3888 (AM, RP).

Distribution and ecology of the Spotted-tailed Quoll Dasyurus maculatus in Kosciuszko National Park

Research on the threatened Spotted-tailed Quoll (Dasyurus maculatus) a marsupial carnivore, was undertaken in Kosciuszko National Park in south eastern Australia during winter 2002 to address gaps in knowledge about the species’ distribution, abundance and basic ecology. The work was coordinated by the New South Wales National Parks and Wildlife Service’s Southern Directorate Threatened Species Unit. The main aims of the work were to:  (a) clarify the distribution of the Spotted-tailed Quoll within areas of eastern Kosciuszko National Park adjacent conservation reserves; (b) improve understanding of the species abundance, movement patterns, habitat use and diet. The distribution survey targeted the identification of extant populations through detection of scats and latrine sites. Results indicate that the Spotted-tailed Quoll is present across the majority of areas surveyed. The survey also identified an extensive, high densitiy population within the Byadbo Wilderness Area of Kosciuszko National Park.  Observations of latrine usage and diet will be presented. 22 quolls were trapped in this area, with 15 of these fitted with radio-transmitters. Radio-tracking was undertaken from the air and on foot over a period of 3 months. Results presented relate to home range, diet, habitat use and den use. A widespread fire event in January 2003 impacted heavily on the study area and surveys undertaken during winter 2003 aim to assess the impact of these fires on the population of this top-order native predator.

4. DENNIS, Todd E. XE "DENNIS, Todd E."  and Helen M. BLACKIE

School of Biological Sciences, University of Auckland, Private Bag 92019, Auckland, New Zealand.

GLOBAL POSITIONING DEVICES AS TOOLS FOR WILDLIFE MANAGEMENT

Methods of recording the locations of animals are important tools in wildlife ecology and management. In open environments and in forests with relatively open canopies, one effective method of recording animal location is by use of satellite telemetry, of which there are two distinct types. The older ARGOS platform uses triangulation of signals emitted from transmitters attached to the target animal(s) to estimate position. Unfortunately, the hardware and data acquisition costs for this system are relatively expensive, the frequency of position fixes low (6-24/d), and the position-estimate accuracy only 500 – 2000 m. If recapture of the subject animal is likely, the Global Positioning System provides an attractive alternative to ARGOS and is an outstanding means with which to collect position information. In this presentation, we discuss the state-of-art technological developments of current global positioning devices suitable for use in wildlife management studies and provide a few examples of their use. 

DeSTEFANO, Stephen XE "DeSTEFANO, Stephen"  and Kiana K. G. KOENEN

U. S. Geological Survey, Massachusetts Cooperative Fish and Wildlife Research Unit, Holdsworth Natural Resources Center, University of Massachusetts, Amherst, MA 01003 USA.

LIFE HISTORY STRATEGIES OF URBAN AND SUBURBAN WILDLIFE

In human-dominated environments such as cities and towns, vertebrate species that are successful may share life history strategies. These synanthropic species may be native or exotic, and together form recombinant communities that differ in species composition and dynamics from the original more natural communities. We examined the life history strategies of certain species of birds, mammals, and herpetofauna that are successful in urban and suburban environments, looking for similarities in reproductive strategies, survival rates, movement patterns, diet, and other aspects of their ecology. We examined the literature from North America, Europe, Australasia, and elsewhere for species known to be successful in human-dominated environments. Within and across taxa, these species are often generalists in their use of habitat and in their diet, can utilize particular features common in the built environment (such as buildings and lawns), and tend to be r- rather than K-selected breeders. Many of these species are small-bodied and are relatively mobile, although movement patterns can greatly influence the population viability of some species.  Identification of common life‑history patterns can lead to further understanding of the ecology of urban-suburban environments and management of the impacts of development on biodiversity.

5. FLESKES, Joseph P. XE "FLESKES, Joseph P." 
United States Geological Survey, Western Ecological Research Center, 6924 Tremont Rd. Dixon, CA 95620, USA.  

Northern pintail evening flight paths relative to urbanization and wetlands in the Grassland Ecological Area, California

I tracked the highway zone over which radiotagged female northern pintails (Anas acuta) flew on their way from daytime roosts in the north to nocturnal feeding sites in the south part of the Grassland Ecological Area (EA). My objectives were to identify important pintail flight corridors along a highway where increased urbanization is projected, gather baseline flight path information so impacts of future urbanization and landscape changes can be evaluated, and provide insight into how urbanization and wetlands impact flight paths. Most pintails flew direct routes between roost and feeding sites but some followed wetlands encountered early in their trip and took indirect routes. No pintail flew over and 1 pintail diverted around the most heavily urbanized zone suggesting that urbanization may act as a barrier to pintail flight. To facilitate direct flight paths to habitats in the south Grassland EA, eastward urban expansion into the path used by most pintails should be avoided. Open-space corridors between wetlands to facilitate direct flight paths may be important to energetics of wintering pintails during hunting season, when pintails must fly considerable distances between sanctuaries and some feeding areas, and should be incorporated into conservation planning in urban-wetland landscapes.

GOULD, Elaine M. XE "GOULD, Elaine M." , Roderick M. McDONALD and Carolyn M. KING

Biotechnologies, HortResearch, East Street, Private Bag 3123, Hamilton, New Zealand.

A comparison between traditional and novel technologies for tracking small mammals

The Scentinel® is a fully automated bait dispenser / monitoring station, being developed at Biotechnologies, HortResearch. It has the potential to become a cost effective and labour saving method of monitoring pests. Here, we present the data from a comparative study conducted in forest on the North Island, New Zealand. We set 12 Scentinels and 146 Philproof tracking tunnels, and tracked rats, mice, stoats and ferrets. Both the Scentinels and the tracking tunnels detected each of these 4 species of pests and the seasonal increase in visitation rate over 6 weeks in March – April 2002. The cost and labour required to obtain these data and the level of detail given by the two methods are compared. 

6. GREGG, Michael A. XE "GREGG, Michael A." , Michael R. DUNBAR and John A. CRAWFORD

U.S. Fish and Wildlife Service, Sheldon-Hart Mountain Refuge Complex, Lakeview, OR 97630 (MAG,  MRD); Dept. of Fisheries and Wildlife, Oregon State University, Corvallis, OR 97331 (JAC).

USE OF SUBCUTANEOUS IMPLANTS FOR MONITORING SURVIVAL OF GREATER SAGE-GROUSE CHICKS

Understanding causes and rates of juvenile survival is important for managing wildlife populations. Little information is available about factors influencing sage grouse chick survival. Most studies investigating survival of juvenile sage grouse have used indirect measures (e.g., hen behavior) or repeated flush counts.  Subcutaneous implants have been used successfully to estimate survival of canvasback (Aythya valisineria) ducklings and ringed-necked pheasant (Phasianus colchicus) chicks. We adapted this technique for use on 1-day-old greater sage-grouse chicks (Centrocercus urophasianus). Female greater sage-grouse were captured on or near leks during March-April 1999-2002 and monitored to locate nests.  Hens that successfully nested were relocated and the entire brood was captured. Miniature transmitters (Holohil Systems Ltd.), weighing approximately 0.8 g with an expected battery life of 28 days, were implanted subcutaneously between the scapulars. All chicks in the brood were radio marked and released together. Survival of radio-marked chicks was monitored daily for 28 days. In addition, radio-marked hens with unmarked chicks were monitored for comparison of survival with radio-marked chicks. All broods were flushed at 28 days to determine number of chicks alive. During the 4 years of the study, 72 broods with radio-marked chicks and 60 broods with unmarked chicks were monitored. We detected no differences in proportion of marked and unmarked chicks alive at 28 days. Our results indicate that subcutaneous implants are an effective method for estimating daily survival rates of greater sage-grouse to 28 days post-hatching.

KACZENSKY, Petra XE "KACZENSKY, Petra"  and Chris Walzer

International Takhi Group – Research, Zoo Salzburg, A-5081 Anif, Austria. 

Evaluation of ARGOS and GPS / ARGOS telemetry for monitoring Przewalski’s horses and Asiatic Wild Ass in Mongolia

The Gobi desert of Mongolia is characterized by its remoteness and harsh climate. Hence large ungulates inhabiting this ecosystem can be expected to cover large ranges in order to meet their dietary and water requirements. In order to monitor movement patterns and habitat use we equipped three free-ranging Asiatic wild asses (Equus hemionus) and one Przewalski’s horse (Equus przewalski) with ARGOS satellite collars and an additional six Przewalski’s horses with GPS / ARGOS satellite collars. ARGOS collars were programmed to transmit continuously during 7 hours every day. GPS / ARGOS collars were programmed to attempt to acquire 6 GPS locations (battery life 1 year) and 3 GPS locations (battery life 1 year) every day, respectively. These locations were stored on board and transmitted every third day via ARGOS uplink during a 7-hour transmission period. On average ARGOS collars managed to acquire between 0.63 and 2.21 locations per 7-hour transmission period (location error ≤ 1,000 m – reliable locations). Reliable locations only made up for 22% (15-35%) of all locations for the ARGOS collars. GPS / ARGOS collars were much more successful and on average acquired 39% (30-50%) reliable locations per transmission period, plus an additional 1.9 and 3.4 to 3.9 GPS locations per day. However, while all ARGOS collars are still functioning after a 7 month monitoring period, three GPS / ARGOS collars failed prematurely. During one year we received GPS and ARGOS locations simultaneously for three Przewalski’s horses. ARGOS data proved to be sufficient to describe general movement patterns and spatial requirements in the coarse grained Gobi habitat. 

7. LA COCK, Graeme D. XE "LA COCK, Graeme D." , Vivienne J. NICHOLLS and Henry J. DORRIAN

Department of Conservation, Wanganui Conservancy, Private Bag 3016, Wanganui, New Zealand (GDLC); Department of Conservation, Palmerston North Area Office, Private Bag 11010, Palmerston North (VJN); Department of Conservation, Mangaweka Field Centre, Private Bag, Mangaweka (JHD).

WEED MANAGEMENT IN FOREST FRAGMENTS: EXPERIENCES FROM PAENGAROA MAINLAND ISLAND, NEW ZEALAND, AND ASSOCIATED FRAGMENTS

About 75% of New Zealand’s forests have been cleared.  In several regions the only forest remaining occurs in small fragments.  Paengaroa Mainland Island (120 ha) is one fragment in the Hautapu Valley in the lower North Island.  The range of 30 divaricating shrubs or trees with divaricating juvenile forms at Paengaroa is probably the greatest for any place of comparable area in New Zealand.  Several species are threatened or disjunct.  In 1989/90 it was recognised that weeds posed a major threat to this unique botanical assemblage.  Here we outline some of the major threats and the approach to weed management.  We progress from the successful treatment of 14 ha of ivy and removal of invasive trees in the early years, to the experimental treatment of Chilean flame creeper in the late 1990’s, involvement of volunteers and community groups, and the current state of co-ordinated searches for seedlings and treatment of seed sources in the adjacent settlement. The benefits of this co-ordinated approach are demonstrated through the establishment of natural vegetation instead of weeds in canopy gaps following a one in 60 year storm event in 2001. The need to treat fragments as part of a greater ecosystem is demonstrated through comparing Paengaroa with other fragments in the Hautapu Valley.  Plant species assemblages change along the climatic gradient down the valley, therefore fragments complement rather than duplicate each other.  

LEWIS, Amy R. XE "LEWIS, Amy R." , Kenneth F. HIGGINS and Lester D. FLAKE

Dept. of Wildlife and Fisheries Science, South Dakota State University, NPB 138, Box 2140B, Brookings, SD 57007 USA (ARL, LDF); USGS/BRD, NPB 138, Box 2140B, Brookings, SD 57007 USA (KFH).

Sagebrush steppe habitats and associated bird species in North and South Dakota

Sagebrush habitat loss in the western United States has negatively affected bird communities that depend on sagebrush. Little information exists about sagebrush bird communities in the Dakotas, which represents a portion of the eastern edge of sagebrush ecosystem in North America. We evaluated characteristics of local and landscape attributes that influenced avian use of sagebrush along this ecosystem edge. Vegetation measurements and bird surveys were conducted in 2001 and 2002 on 260 sites in the Dakotas. Sites in Wyoming (27) were also surveyed to contrast bird occurrence in the interior of the sagebrush ecosystem versus their occurrence along the ecosystem edge. Sagebrush density, canopy cover, and percentage bare ground were higher in Wyoming, whereas percentage grass in the understory was higher in the Dakotas. Bird density, richness, and diversity values were not different between South Dakota and Wyoming, but they were significantly lower in North Dakota. Stepwise multiple-regression showed that height of sagebrush was the only metric that influenced bird occurrence in Wyoming, whereas characteristics of the shrubs and understory vegetation affected birds in the Dakotas. Based on our data, we conclude that where sagebrush abundance is not limiting, height of sagebrush is the main influencing factor, but on the ecosystem edge, where sagebrush is sparse, additional vegetation metrics affect avian use. We will also present results on the effects of land use and habitat fragmentation on sagebrush birds. Results will help in the conservation of declining avian species in North American sagebrush ecosystems.

8. LIUKKONEN-ANTTILA, Tuija L. XE "LIUKKONEN-ANTTILA, Tuija L." , Jukka BISI, Mauri KRUSBERG, Reijo ORAVA, Lars AHLSTRÖM and Markku LEINONEN 

University of Oulu, Dept. of biology, P.O. Box 3000, Fin-90014 University of Oulu, Finland (TL-A); Ostrobothnian Game Management District, Vapaudentie 32-34 B 22, Fin-60100 Seinäjoki, Finland (JB); Satakunta Game Management District, Porintie 9, Fin-29250 Nakkila, Finland (MK); Uusimaa Game Management District, Sompiontie 1, Fin-00730 Helsinki, Finland (RO); Jokiniemi Mansion, Jokiniementie 51 A, Fin-07980 Kuninkaankylä, Finland (LA, ML).

Gene Bank for the native grey partridge in Finland

The survival of hand-reared grey partridges after release into the wild is poor. This is assumed to be due to their lack of anti-predation behaviour and the ”poor quality”. In addition, mitochondrial DNA shows that in Finland most birds used in releases are derived from a Central European stock (subspecies Perdix perdix perdix), while the native Finnish grey partridge represent the eastern stock (subspecies Perdix perdix lucida). These two subspecies may differ from each other, among other features, in their cold resistance ability. To ensure that future releases will be conducted only with locally adapted race, we run a project to establish a farm stock derived from the native Finnish population. In winter 2001-2002, 13 males and 6 females were captured. Due to the stress effects of captivity these birds produced only 3 female chicks in 2002. In winter 2002-2003, an additional 13 males and 11 females were captured, and will hopefully contribute to the next generation. Mitochondrial DNA of all "Adams and Eves" has been analysed, and every grey partridge originating from the wild population is representing the native mitochondrial type. Pairings are strictly controlled, and birds are allowed to breed only with their wild conspecifics. The difference in cold resistance ability between the two subspecies, and the breeding success between "pure" and "hybrid" pairings will be studied. 

MASSEI, Giovanna XE "MASSEI, Giovanna" , Julia COATS and Dave P. COWAN   

Central Science Laboratory , Sand Hutton, York YO41 1LZ, UK. 

Naïve predators and conditioned taste aversion (CTA) to live prey

Conditioned Taste Aversion (CTA) develops when animals associate the taste of food with feeling ill and subsequently avoid that food. This powerful natural system has the potential to be used to manipulate predatory behaviour in wildlife. However, in order to realise this potential, we have to understand the characteristics of the conditioning process, such as how prior experience of prey influences the subsequent development of aversions. We describe how familiarity with prey can interfere with the acquisition of a CTA to that particular prey. We aimed to answer the following questions: Can CTA to familiar prey (dead or alive) be induced in rats and transferred from dead to live prey?  Can CTA to novel, live prey be induced in rats and transferred from dead to live prey? “Familiar” rats (Rattus norvegicus) were fed mealworms (Tenebrio molitor) once before the experiment started. On the first day of the experiment, we fed all rats with dead or live mealworms, then administered treatment rats with a CTA-inducing thiabendazole solution and controls with a sham solution. Then we presented rats with either dead or live mealworms. Our results showed that with “familiar” prey, CTA can be induced to dead but not to live prey and cannot be transferred from dead to live prey. With novel prey, CTA can be induced to live prey and transferred from dead to live prey. These results provide the first empirical evidence that predators can learn about the “safety” of a live prey after only one encounter. The transfer of CTA from dead to live prey has important implications for the potential use of CTA as a tool to manage predation on threatened species.

9. MATHIEU, Renaud XE "MATHIEU, Renaud" , P. SEDDON,  R.  MALONEY and S. SEKO

School of Surveying, Otago University, P.O. Box 56, Dunedin, NZ (RM, SS); Department of Zoology Otago University, P.O. Box 56, Dunedin, NZ (PS); Department of Conservation, Twizel Area Office, Private Bag, Twizel, NZ (RM).

Mapping of braided river habitats using multiscale satellite imagery (Waitaki Basin, New Zealand)
Braided rivers in South Island, New Zealand, shelter several rare endemic bird species, e.g. Black Stilt, Black-Fronted Tern. Loss of habitat through weed invasion, and predation by introduced mammals threaten these populations. Two high spatial resolution satellite imageres were compared to produce detailed habitat maps of braided rivers. The ASTER sensor produces scenes of 3600 km2 with 15 m pixel size, while the IKONOS sensor provides scenes of 110 km2 with 4 m pixel size. Both multispectral sensors record visible–near infrared light. One image of each sensor was acquired over the lower part of the upper Waitaki basin (tributary of Ohau, Pukaki and Tekapo rivers), in early summer to maximize discrimination between vegetation types. Detailed inventories of vegetation communities from Project River Recovery (Dept of Conservation) and complementary field surveys were used to support extraction of habitat classes. ASTER data proved useful to monitor large river systems at coarse levels. Broad vegetation types such as trees, shrubs and grasses were extracted with good spatial accuracy. IKONOS was able to identify most small patches (100 m2) of vegetation typically found in these complex environments. In addition, IKONOS images discriminated several density classes and some specific vegetation communities (e.g. willow, lupin, rosehip). The recent availability of very high-resolution sensors opens up new perspectives for wildlife research; for example tracking of individual mammals combined with micro-scale habitat maps will lead to improved understanding of space use by predators and help to refine predator control strategies.

MEYER-GLEAVES, Stephanie XE "MEYER-GLEAVES, Stephanie" 
Surburban Wildlife Research Group, Griffith University, Nathan 4111 Australia.

RECENT SYNANTHROPY IN A LARGE AUSTRALIAN SHOREBIRD: THE URBAN ECOLOGY OF AUSTRALIAN WHITE IBIS THRESKIORNIS MOLUCCA IN SOUTHERN QUEENSLAND

The impact of urbanisation on native fauna is typically associated with two parallel phenomena: the dramatic reduction and extirpation of large numbers of native species, and an increase in the abundance of a small number of other natives. Ecological and behavioural characteristics of these successful native species are remarkably similar worldwide, and the avifauna of cities throughout the world is often dominated by groups, including corvids, columbids, sparrows and other ‘opportunistic generalists’. Urban bird communities rarely include shorebirds (waders). In coastal cities of eastern Australia, however, numbers of the Australian white ibis have risen dramatically over the past decade, especially in urban parks. This increase in numbers has resulted in significant conflict with the public.  Management approaches are currently undermined by the lack of ecological and behavioural information on the species in the urban environment. This study compared the presence of the species across the urban gradient in the Brisbane region of southern Queensland, Australia. Although unevenly distributed throughout rural and suburban areas, the greatest densities were found in the Central Business District. Although the presence of the species is often attributed to scavenging on anthropogenic foods, urban ibis were found to obtain most of their food from natural sources. 

10. MINTER, Larry J. XE "MINTER, Larry J."  and Thomas J. DELIBERTO

Utah State University, Department of Fisheries and Wildlife, Logan UT 84322 (LJM); USDA/APHIS/WS/NWRC Predator Research Center, Millville, UT 84326 (TJD).

COMPARISONS OF INTRAVAGINAL AND INTRAUTERINE INSEMINATION OF COYOTE BITCHES WITH FRESH AND FROZEN SEMEN

Although artificial insemination is used extensively for controlled breeding in domestic animals, it has had limited success in wild animals. In this study, coyotes (Canis latrans) were used as a model for endangered wild canids. This allowed for controlled experimentation, with an adequate sample size, letting us critically evaluate various techniques and methods. The aim of this study was to examine the importance of the route of insemination when using fresh and frozen semen.  Forty-eight female coyotes were assigned randomly to four groups, each consisting of a unique combination of semen type (i.e., fresh vs. frozen) and deposition (i.e., vaginal vs. uterine).  Timing of insemination was determined using vaginal smears, luteinising hormone and progesterone assays. Female coyotes were inseminated twice, four and six days after the peak of luteinising hormone. Semen was either deposited into the anterior vagina or trans-cervical, with the hindquarters elevated for 15 minutes afterwards to prevent semen reflux. Pregnancy was diagnosed 30 days after insemination with an ELISA for canine relaxin. The artificial insemination of coyotes with fresh and frozen semen had mix success with the route of insemination being statistically irrelevant.  
MISHRA, P.K. XE "MISHRA, P.K."  and U. DWIVEDI

Higher Education (Government Post Graduate College), Betul (m.p.) 460001, India.

CONSERVATION OF local and migratory birds OF SATPURA HILLS OF MADHYA PRADESH, INDIA

Satpuda hills are full of teak, sal, beeja and bamboo trees. The minimum rainfall is approximately 45 inches per annum. A number of migratory and local birds nest here, e.g. Canoy fly catcher, Yellow wag tail, Hornbills, Orange necked thrush, Ruby checked sunbirds are found during winter season. During the period of a survey, the authors noted approximately 120 species of birds. The Government of Madhya Pradesh and local people are trying to conserve these birds, but more and more effort needed. It is necessary to establish number of bird centuries.
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An easy access to scientific literature on wildlife and biological conservation

The Swiss Wildlife Information Service provides the most important index to wildlife literature in Europe. SWIS has a database of more than 100,000 citations on scientific literature on mammals and birds from all over the world as well as theoretical publications. Each citation is keyword indexed in English and German including taxonomic and geographic identifiers. SWIS also established five additional databases, which cover scientific and general publications from the following topics: Forest: wildlife and forest / forestry (browsing, conservation, damage and prevention, habitat management, pests, pollution, preservation, research methods). Traffic: wildlife and traffic (collisions, crossing structures, dispersal, habitat fragmentation, isolation, planning and design of transportation structures). Disturbances: wildlife and disturbances (emphasis on direct and indirect effects of tourism and outdoor recreational activities on animal behaviour and habitats, change of vegetation). Agriculture: wildlife and agriculture (effects of agriculture and husbandry on animal behaviour and habitat, alternative management, damage by wildlife, habitat management). Human dimensions: human use of landscape and conflicts with conservation (man - wildlife - nature, use of landscape, conflicts and options, environmental psychology). SWIS offers the topic related search in its databases and sends the appropriate literature list with each citation described by keywords. There is also a 3-monthly information on new publications concerning a defined keyword combination available. The main database is integrated in "Wildlife & Ecology Worldwide" the world's largest index to wildlife literature, which is available as online database or as CD-ROM from NISC (USA). Approximately 90% of the publications stored in our databases are available in the archives and the library of SWIS and can be copied at request for personal use.
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USING MULTI-RESOLUTION SATELLITE IMAGERY TO MAP AND ANALYZE SEASONAL HABITAT ASSOCIATIONS FOR SYMPATRIC POPULATIONS OF UNGULATES

Mapping seasonal distributions and habitat overlap for sympatric populations of mule deer (Odocoileus hemionus) and bighorn sheep (Ovis canadensis) is important to gauge species response to management activities. Typically, a habitat map is created in a geographic information system (GIS) by identifying vegetation types that map predetermined habitat components. They are based on density of telemetry locations, aerial photography, field mapping, and either a supervised image classification technique or a vegetation index, usually Normalized Difference Vegetation Index (NDVI).  I used mule deer and bighorn sheep telemetry data from 1993 – 1997 in the San Gorgonio Wilderness Area, San Bernardino National Forest, in southern California, USA, to demonstrate the effectiveness of using ISODATA (an unsupervised classification technique) and tasseled cap (a spectral transformation) coefficients to represent greenness, brightness, and wetness to determine the vegetation class definitions. Additional spatial and spectral resolutions from ETM+ and MODIS imagery are used to further define and compare habitat structure that includes topography, vegetation types, or disturbances such as degree of burn severity. Initial results illustrate that maps derived from multi-temporal, multi-resolution imagery likely improve seasonal habitat assessments. This has implications for sympatric populations of ungulates because each species responds differently to changes in habitat structure. The distribution of sympatric species may result from trade-offs between competing factors, such as reproductive success, predator avoidance, or available quality forage. Habitat enhancements, such as prescribed fire that improves forage quality, might benefit mule deer populations, but may have adverse effects on bighorn sheep populations. Therefore, areas mapped as overlapping habitat show locations where conflicting management actions can be addressed.
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FORAGING STRATEGIES OF GROUND-FORAGING INSECTIVOROUS BIRDS: IMPLICATIONS FOR SPECIES CONSERVATION AND HABITAT RESTORATION

Amongst the woodland birds of Australia, ground-foraging and insectivorous species appear especially prone to decline. We studied the foraging ecology of two declining woodland species, the Restless Flycatcher (Myiagra inquieta) and the Hooded Robin (Melanodryas cucullata) to identify possible threats and conservation strategies. Time budgets of individual birds showed that these species might allocate more than 80% of their time to foraging, suggesting that food availability is potentially limiting success in these taxa. The foraging activity of individuals of both species was spread over large (>30 ha) areas of woodland. However their foraging activity was largely restricted to certain parts of their home range. The presence of bare ground and leaf litter, as well as proximity to perch sites, are important determinants of where these birds forage, the birds avoiding areas invaded by introduced weeds. The conservation of these birds is thus likely to benefit from active management of the ground layer, particularly the removal of invasive weeds. Identifying critical microhabitat features thus assists the conservation of declining species in two ways: 1) through improved management of existing remnant woodlands, and 2) by assisting in the design of reconstructed woodlands. Both of these strategies are essential for the long-term persistence of woodland avifauna.
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USE OF A VIRUS-LIKE PARTICLE TO GENERATE SYSTEMIC AND MUCOSAL IMMUNE RESPONSES IN MICE: THE POTENTIAL FOR IMMUNOSTERILISATION

An effective delivery agent is essential in developing vaccines suitable for immunosterilisation regimes for use in domestic and wildlife species. Virus-like particles (VLPs) generated from components of the virus protein coat (therefore with no replicative capacity) offer one agent without the complication of being a ‘live’ vaccine. We examined the use of an engineered VLP (from the murine rotavirus EW strain and simian Sa11 strain) to generate an immune response in mice. The VLP was administered at 0 or 100 μg per animal via the oral or intra-peritoneal (ip) route, with or without the use of 5 μg cholera toxin adjuvant (n=5 animals per group). Mice were immunised at day 0 and 21. Serum and fecal samples were taken prior to immunisation and at days 21 and 42. Lung and uterine washes were taken at day 42 following euthanasia. Samples were assessed for relative antibody (IgG and IgA) response by using enzyme-linked immunosorbent assays. Higher antibody levels were recorded when administered ip. There were higher IgG levels recorded in serum samples than uterine or lung washes, and negligible response observed in fecal samples. Considering the IgA response, there was a relatively high response observed in lung and uterine washes, and low levels in fecal and sera samples. The results indicate that the VLP assessed has the capability to generate an immune response in the absence of an adjuvant in all tissues examined. This has potential for the delivery of immunosterilisation agents to sites of reproductive importance for use in controlling animal populations.
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More and more mallards and muscovies: Impacts of introduced and domestic ducks on native species in southern Queensland 

In Australia and New Zealand, hybridisation between the introduced mallard Anas platyhynchos and the Pacific black duck Anas superciliosa (New Zealand equivalent of the Grey Duck) has been widespread. Interbreeding between these species has resulted in fertile hybrids capable of reproducing and, consequently, the seriously endangering the genetic integrity of native duck populations. The main objective of this investigation was to determine the extent of interbreeding between introduced (mainly mallards) and native ducks within parks and reserves in the Brisbane City region of southern Queensland, Australia. To provide base-line information, a survey of all native and domestic waterbirds was conducted on 50 accessible freshwater water bodies located within the region. Each freshwater water bodies were visited on two occasions between December 2002 and February 2003. Only one true mallard was observed, and only two individual Pacific black ducks had traits resembling mallard-black duck hybrids. We found a mean of 53 individual native ducks of seven species in freshwater water bodies. Interestingly, the presence of domestic duck species in some water bodies, was pronounced with 40% of bodies having some domestic ducks, in some cases numbering 40+ individuals. At the time of the study, we concluded that hybridisation between mallards and the Pacific black duck to be present but minimal in the Brisbane region, but given the potential impacts noted elsewhere, that regular monitoring be undertaken. The presence of large numbers of domestic duck species in freshwater water bodies within Brisbane is, however, of concern in relation to direct competition with native species. 
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A NEED TO REFINE FECAL DIET STUDY TECHNIQUES WHEN CONSIDERING SELECTIVE CONCENTRATE FEEDERS

Herbivore diets have commonly been determined using composites of fecal samples. Even if this methodology accurately reveals food class proportions, the time saving benefits might not be justified over using individual samples for detecting the lesser consumed species (<5%) in the diet, which may be particularly important for selective concentrate feeders, in that the majority of plants consumed constitute a small proportion of their diet, and for endangered herbivores, as less frequently consumed plants might play a unique nutritional role. My objective was to test if composites accurately represent individual samples in terms of plant species composition, and if not, if differences between the two techniques could be reduced simply by increasing the number of composite sub-samples. Diets were evaluated for a generalist and a selective feeder, red deer (Cervus elaphus) and huemul deer (Hippocamelus bisulcus), respectively, in southern Argentina. Percent frequencies of plant taxa were compared between five composite sub-samples and the mean of the pooled individuals using one- and two-sample t tests. Significant variability in plant species composition was demonstrated among the replicated fecal composites for both cervids. Combining composite sub-samples not only increased the likelihood of observing species of lesser frequency in the diet but also reduced the variability, thereby improving the accuracy of the results. For both cervids, a single composite, as commonly used in fecal diet studies, did not provide an accurate representation of the plants in the diet. An analysis of huemul and red deer diet should include for a minimum five and two composite sub-samples, respectively. If knowledge about species diversity in the diet is of importance, then analyzing individual samples is recommended.
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The effect of habitat disturbance on montane birds in Peninsula Malaysia: Implications for forest conservation

In Peninsula Malaysia, the tropical montane forests of some hill stations are undergoing varying degrees of disturbance. This is due mainly to the clearance of vegetation for agriculture and/or the development of tourist attractions. The objective of our study is to determine how montane bird communities in Peninsula Malaysia respond along a disturbance gradient and suggest appropriate recommendations for their conservation. Our two study sites were selected because they hold a range of habitats at different levels of disturbance. Cameron Highlands is known more for its vast stretches of tea and vegetable plantations and is a popular tourist destination for locals and foreigners alike. Fraser’s Hill, in comparison, is a nature sanctuary with minimal development. Habitat types surveyed include primary and secondary montane forests, tea plantation, rural, and urban areas. Species diversity and density were measured using point counts and mist nets. Community demographics (e.g. percent breeding adults, parasitic and fault bar intensity) were also compared between habitat types. Habitat characteristics such as canopy, shrub and ground cover; litter depth; number of tree saplings, fruiting trees and shrub, flowering trees and shrub; dead trees and understorey vegetation volume in all habitat types were measured. Our results will identify which species are more susceptible to habitat alteration and what characteristics they share.
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Blue penguin (Eudyptula minor) conservation in space and time

Blue penguins (Eudyptula minor) are susceptible to predation due to their breeding habits, so colonies are only present if exotic predators are controlled or their access prevented. To artificially maintain a blue penguin breeding colony is time consuming and costly. Consequently, viable colonies are rare. Colonies are also susceptible to catastrophes, like oil spills. Such colonies can only be re-colonized by immigrating individuals from a pool of surplus young penguins from surrounding colonies. In years with good food availability and weather the number of surplus individuals will be large and small if conditions are poor. If the variation in food availability occurs over a large spatial scale and affects many colonies simultaneously the yearly breeding surplus over vast areas will be low. This will reduce the probability of a colony being rescued by immigrants. A sustainable protection scheme of blue penguins requires a network of viable colonies that have uncorrelated variations in vital rates caused by the environmental and not susceptible to the same catastrophes. It is therefore vital to gain knowledge on the spatio-temporal variation in population vital rates of many colonies to better understand how we can increase the chance of future blue penguin existence in New Zealand. To model the resilience of the system of blue penguin colonies to catastrophes and large scale correlated changes in vital rates we used demographic data from 8 years on survival, reproduction and migration from four geographical separated colonies on the east coast of South Island, NZ.
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HABITAT SELECTION BY TRANSLOCATED PASSERINES ON ULVA ISLAND, NEW ZEALAND

Predation by introduced mammals threatens mainland populations of New Zealand’s endemic avifauna. Translocation of species to establish and reinforce viable populations on predator-free offshore islands is an effective conservation technique. Movement of individuals between sites with varying habitat types raises questions about founder selection suitable breeding territories. Two protected endemic species, the South Island Saddleback (Philesturnus carunculatus carunculatus) and the Stewart Island Robin (Petroica australis rakiura) were translocated to Ulva Island, off Stewart Island, New Zealand, in 2000. This provided opportunities for studying habitat selection of breeding birds in a new, predator-free environment. Over the 2002/2003 breeding season, 32 individuals (8 pairs of each species) were intensively monitored to gather data on the extent of territories. Analysis of location data used 100% minimum convex polygons to provide an estimate of territory size. A habitat map of Ulva Island was created using geo-corrected aerial images of the island in combination with ground-truthing surveys to delineate five distinct habitat types. Using compositional analysis, habitat selection was examined at two levels: placement of breeding territories (design I), and individual use of specific territories (design II). All saddleback territories were located in the coastal scrub/short forest along the periphery of the island. Preferred nesting sites of saddleback are cavities in trees, and cavity-bearing trees were more abundant along the coast than the interior. Nest site availability could influence territory location of saddleback.  Robins tended to set up territories in young forest, and near human frequented areas. Founder groups of robins had been encouraged to take mealworms from humans to facilitate post-release monitoring, a simple management procedure that could now be influencing where robins breed.
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Using geographical information systems (GIS) to map the distribution of pygmy sperm whales in New Zealand waters based on stranding records

Pygmy sperm whales strand frequently in New Zealand but little is known of the life history of the species in these waters. The objective of this study was to analyze stranding data compiled since 1873 using GIS software. Since 1997, necropsies have been carried out on stranded whales to determine the cause of death and to collect data or samples for morphometrics, age, reproductive status, diet, disease diagnosis and genetics. Genetics studies were conducted to determine the relatedness of individuals in multiple strandings. Age estimates, based on dentine growth layer groups, for 27 whales ranged from 1 to greater than 15 years. The maximum age estimate for a female was 12.5 years and 16+ years for a male. The strandings (n = 297) were classified into 14 categories based on number of animals involved, sex, and age. The location of each event was expressed as a grid reference and analyzed for temporal and spatial patterns using ARCview. Northern Hawke’s Bay immediately adjacent to the Poverty Canyon had the greatest frequency of stranding events. Most significantly it has had the greatest number of cow-calf pairs and of pregnant females suggesting that it is a calving or nursery area. This finding suggests that the Hikurangi Trough/ Poverty Canyon region should be considered of high conservation value for the species in New Zealand.  
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Assessing Habitat Suitability for Dall’s Sheep (Ovis dalli dalli) in Wrangell-St. Elias National Park & Preserve

Wrangell-St. Elias National Park & Preserve (WRST), Alaska, USA is world-renowned for its trophy sheep but biologists currently have no quantitative expectations of the relative suitability of various survey units for sheep and are thus hampered in their management decisions. A broad scale, affordable approach to understanding what constitutes normal and healthy populations in relation to habitat is needed across Alaska and northwestern Canada in order to make informed management decisions.  For this study 7count areas (CA’s) were identified with a range of variation in density, and productivity based on recent aerial surveys in the Park. Geographic information systems (GIS) and remote sensing were used to inventory habitat study areas, along with fecal samples, density estimates, lamb:ewe ratio estimates, and horn size estimates to model habitat suitability in WRST. Vegetation phenology and relative greenness were estimated from Thematic Mapper (TM) imagery and snow cover from AVHRR (Advanced Very High Resolution Radiometer) imagery. Results of the study will allow estimates of expected sheep performance of all CA’s in WRST and provide an objective basis for the determination of what constitutes normal and healthy populations in relation to habitat. Additionally, such information will be used to develop a habitat suitability index (HSI), to be tested elsewhere, that can be used by managers and First Nation councils throughout Dall’s sheep range to make informed management decisions and to better understand the species. 
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EVALUATION OF THE POTENTIAL OF 1080 TO BIND TO THE MAMMALIAN OESTROGEN RECEPTOR.

Concerns were raised over the possibility that sodium fluoroacetate (1080) and its active metabolite fluorocitrate could cause endocrine disruption.  Both compounds were tested to determine whether they could interfere with the sex steroid 17β-oestradiol (E2) by binding to the oestrogen receptor (ER), which is one of the most studied endocrine disruption mechanism.  ER preparations were isolated from sheep uterine tissue and used in a competitive receptor-binding assay to determine the relative affinity of a variety of compounds for the ER.  The assay is based on the ability of competitor molecules to displace radiolabelled E2 from the ER. The assay was validated by generating displacement curves for the natural oestrogen E2, nonylphenol (a known environmental oestrogen), tamoxifen (an anti-oestrogen drug), o,p’-DDT (an oestrogenic pesticide), and the androgen testosterone. The results showed that the ER preparations used met the requirements for a validated assay. The known oestrogenic pesticide o,p’-DDT showed significant displacement of E2 while neither 1080 nor its active metabolite fluorocitrate had any effect on ER binding.  The data strongly suggest that neither 1080 nor fluorocitrate are likely to promote oestrogenic or anti-oestrogenic effects by directly binding to a mammalian ER.  Therefore it is highly improbable that both compounds can act as EDCs through this specific mechanism.  However, in order to provide a more complete evaluation, further screening tests based on higher levels of cellular organisation are required.  
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Determining the extent of grey duck x mallard hybridisation in New Zealand

New Zealand’s indigenous grey duck (Anas superciliosa) hybridises freely with the introduced mallard (A. platyrhynchos). We carried out a multivariate analysis of morphological and plumage characters of known hybrids and parentals to assess their value in measuring the extent of hybridisation and introgression in these species. Effects of sex and age on these variables were established. We applied derived discriminant function analysis factors to a sample of 2000 wild ducks provided by hunters and were able to demonstrate strong regional structuring in the proportion of detected hybrids which appeared related to the relative abundance of parentals. However, mallard-like hybrids were more difficult to discriminate from mallards than were grey-like hybrids from grey ducks. Ducks of mixed genetic inheritance are probably more numerous than indicated by this study.   
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Estimation of badger abundance using faecal DNA typing

In Britain, research and management of a wildlife reservoir of bovine tuberculosis infection in badgers (Meles meles) require reliable methods of estimating population size. In an intensively studied badger population at Woodchester Park, England, molecular typing of faecal samples collected from latrines was used to derive an estimate of abundance based on the frequency of different individual genotypes. Faecal samples were collected on ten consecutive days from every freshly deposited dropping at latrine sites close to occupied setts in three badger social groups. Badger DNA was extracted from 89% of samples, and 20 different individuals were reliably identified. The genotypes derived from faecal samples were compared with those obtained from blood or hair samples from badgers live-trapped at the same setts. The faecal genotypes from badgers with known trap histories revealed that latrines were used equally by males and females, and by badgers ranging in age from cubs (< 1 year old) to nine years old. Individual badgers used the latrines on between one and six different nights. Rarefaction analysis produced abundance estimates that closely matched those obtained from live-trapping.
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Reintroduction for recovery of New Holland Mouse in Victoria, Australia

The New Holland Mouse (Pseudomys novaehollandiae) has a highly fragmented distribution in SE Australia. The abundance of the species is correlated with habitat succession. Optimal habitat has been identified as 2-3 years after fire, with population densities declining, sometimes to extinction, as vegetation ages. The species has become extinct at many locations in Victoria and, in 1999, was known to be extant at only four localities. When a remnant population at one locality (Anglesea) was considered at high risk of extinction, objectives identified to recover the species included determination of suitable habitat, development of ecological burning regimes, captive breeding and reintroductions. A GIS-based predictive model of habitat capability was consequently produced, areas of potentially suitable habitat for reintroductions identified and ecological burning regimes implemented.  Experimental releases began in 2001 when predator-proof acclimatisation enclosures were constructed at two sites, selected on the basis of their habitat suitability. Small groups of animals have been released into, and subsequently out of, these enclosures.  Movements and activity have been monitored by live-trapping, fluorescent dye and radio-tracking techniques. The results of trials have been assessed. Un-collared animals dispersed from the enclosures into surrounding areas, and gained weight, while initial releases of collared animals were less successful. Techniques and planning to improve future releases have been formulated. The future of the species in Victoria may be reliant upon the success of captive breeding and reintroductions. 

