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1. Arzamendia, Yanina XE "Arzamendia, Yanina"  and Bibiana Vilá

Proyecto MACS, Universidad Nacional de Luján, ruta 5 y 7, (6700) Luján, Buenos Aires, Argentina (BL). Instituto de Biología de Altura, Av. Bolivia 1661, (4600), San Salvador de Jujuy, Argentina (YA).

Wild management of vicuña in the Altiplano of Cieneguillas, Jujuy, Argentina

The vicuña (Vicugna vicugna) is a wild South American camelid that lives on the Andean high-altitude steppe (puna or altiplano) in Argentina, Bolivia, Chile and Perú. The species is prized for its fine fibre, and indiscriminate hunting almost caused its extinction in the 1960s. After national and international conservation efforts the vicuña population has substantially recovered, and now there are plans in the different countries for controlled fibre harvesting. Until now, the management of vicuñas in Argentina has taken the form of farming in small enclosures. Cieneguillas is a small town in the puna with approximately 200 inhabitants. Vicuña  have historically been conserved by the community with the result that there is  a population of approximately 900 wild vicuña sharing grazing land with domestic sheep and llamas. The Cieneguillas community will now begin to harvest fibre from these animals in a project aiming to derive an income through sustainable use of local wildlife resources. A European Union funded project, Proyecto MACS, is providing scientific monitoring, technical support and training. During 2002, the vicuña population was monitored to establish baseline data on behaviour and habitat use before management. This will be used to identify long-term impacts of capture-shearing-release. Monitoring included: (1) Social groups; seasonal behaviour changes; circadian rhythms; behaviour of males, females and offspring. (2) Vegetation maps; seasonal vegetation changes; interactions between vicuña and patches. (3) Interactions with domestic llamas, sheep, humans and dogs. Data are presented on the unmanaged population with some preliminary results from captures carried out during 2003.

2. BANCROFT, Wesley J. XE "BANCROFT, Wesley J." , Mark J. GARKAKLIS and J. Dale ROBERTS

School of Animal Biology, Faculty of Natural and Agricultural Sciences, University of Western Australia, 35 Stirling Highway, Crawley, Western Australia 6009, Australia. (WJB, JDR); School of Biological Sciences and Biotechnology, Murdoch University, Murdoch, Western Australia 6150 (MJG).  

THE INCREASE IN TROPICAL SEABIRDS IN WESTERN AUSTRALIA AND THEIR IMPACT ON ISLAND ECOSYSTEMS

In the last forty years there has been a dramatic increase in the breeding range and the size of breeding colonies of several tropical seabird species in south-western Western Australia.  Red-tailed tropic-bird (Phaethon rubricauda), Bridled tern (Sterna anaethetus), Roseate tern (Sterna dougallii), Common noddy (Anous stolidus) and Sooty tern (Sterna fuscata) have all extended their breeding ranges southward. Apparent increases in the breeding colonies of the he Wedge-tailed Shearwater (Puffinus pacificus) prompted research to investigate the effects of these colonies on island habitats. Wedge-tailed shearwaters are colonial burrow nesters, and the range of this pelagic seabird extends through the tropical and sub-tropical latitudes of the Indian and Pacific oceans. They physically engineer the ecosystem by digging nesting burrows in excess of 20cm in diameter and 2m to 3m long. Measurements of mean burrow density, burrow volume and soil bulk density suggest that shearwaters displace 300 to 400 tonnes of soil/ha of colony. Data show that plant biodiversity and vertical structure differ significantly between the colony and adjacent heathland. Primary colonising, coprophilic annuals (such as Mesembryanthemum crystalinum) dominate the shearwater-disturbed areas, where species richness is significantly lower.  Percentage bare soil in colony is higher and this provides degradation sites that must be managed as colonies increase in size. Some fauna species, such as the King Skink (Egernia kingii) benefit through these habitat modifications by direct use of seabird burrows, and may also benefit through the modification of resources within the engineered ecosystem.
BERGGREN, Åsa M. XE "BERGGREN, Åsa M." , Bengt BIRATH and Oskar KINDVALL

Ecology Group, Massey University, Private Bag 11222, Palmerston North, New Zealand (ÅB); Brantingstorget 13A, SE-754 34 Uppsala, Sweden (BB); Swedish Species Information Centre, Swedish University of Agricultural Sciences, P.O. Box 7007, SE-750 07 Uppsala, Sweden (OK).

Effect of corridors and habitat edges on dispersal behavior in Roesel’s bush-cricket Metrioptera roeseli
One method proposed for moderating the negative effects of habitat isolation is the preservation or restoration of linear landscape elements that structurally link isolated habitat remnants. In an experimental study, we investigated whether individuals of Roesel’s bush-cricket (Metrioptera roeseli) prefer to use corridors or move over the matrix when they leave a habitat patch. We examined whether movement rates and movement angles in corridors and matrix differed and whether individuals showed edge-avoidance behavior. We found that approximately 30% more individuals used the corridor than would be expected if dispersal behaviorwas random. All individuals using the corridor as the dispersal route moved to the end of the corridor and into the surrounding habitat, which is 1000% more than would be expected if dispersal was random. Individuals that moved through the corridor moved straighter but slower than individuals that moved over the matrix. A higher movement rate over the matrix compared with corridors may be a result of an increased risk of predation, starvation, or dehydration in the open habitat. We conclude that for this species, and probably other similar species of Orthoptera, linear elements in the form of corridors have a positive influence on the individual’s dispersal through the landscape. 

3. BOAG, Brian XE "BOAG, Brian" 
Birch Brae, Knapp, Perth and Kinross, PH14 9SW, Scotland.

Comparison of rabbit control in New Zealand and Scotland

The wild rabbit (Oryctolagus cuniculus) has been an economic pest in a number of countries throughout the world especially Australia, New Zealand and Great Britain.  However, methods used to control them have varied considerably between countries.  An assessment of the reasons for these differences and their efficiencies of the control techniques utilized could possibly lead to more efficient environmentally acceptable control strategies being implemented in the future. In Scotland rabbit reproduction is less than in New Zealand and there is potentially a greater range of predators, diseases and parasites, e.g. foxes, myxomatosis and tapeworms to keep rabbit numbers in check naturally.  However, predator pressure may actually be greater in New Zealand due to the lack of game-keepers, and RDC has had a greater impact in reducing rabbit populations in New Zealand.  The control measures utilized in Scotland, which include gassing and snaring and, in New Zealand, poisoning with 1080 may be under threat in the future.  There is therefore a common need to develop new environmentally acceptable effective control measures to replace those that may be removed.

CEBRIAN, Merben R. XE "CEBRIAN, Merben R." 
University of Alaska Fairbanks, Department of Biology and Wildlife, PO Box 756100, Fairbanks, AK 99775-6100, USA

Response of tussock cottongrass to manipulations of greenup: implications for caribou management

We manipulated growing season length in moist tussock tundra in the Seward Peninsula, Alaska to determine whether changing the time of greenup affects the reproductive phenological progression and nutrient content of Eriophorum vaginatum (ERVA). Preliminary assessment of results indicates limited plasticity in phenological progression subsequent to the climate change treatments.  Delaying greenup shifted phenological development in time while maintaining the rate of phenological growth. Nitrogen content was initially higher in the delayed greenup treatment than in the early greenup treatment but declined rapidly as the season progressed. In-vitro dry matter digestibility (IVDMD) comparison between the early and late greenup treatments indicate that delaying greenup lowers the digestibility of the young flower bud. The Seaward Peninsula now hosts roughly 200,000 caribou from the Western Arctic Caribou Herd (WACH) in the winter since 1996. This event has been disruptive to the local reindeer herders. The abundance and availability of ERVA in early spring, in light of the warming trend in the arctic, is a potential consideration for land and resource managers in the Seward Peninsula.

4. CLARKE, Donna XE "CLARKE, Donna" 
221 Burwood Hwy, Deakin University, Melbourne, Australia.

POWERLINE EASEMENTS AND SMALL MAMMALS: A VICTORIAN CASE STUDY
It has been emphasized that spatial heterogeneity is considered one of the foundations influencing population dynamics, especially in human dominated landscapes. However, currently little research has focused on the ecological changes that occur due to long-term maintenance of a forest clearing, such as a powerline ROW. Broad research has investigated this worldwide, however the effects of ROW’s on small mammals has barely been determined. Research in Australia, is especially lacking which investigates the effects of powerline ROW on all fauna and flora. Results from the current research suggest that the retention of heathy understorey vegetation within the ROW, may be an important factor in encouraging populations of early-successional species to colonise and utilize ROW habitat. This retention of vegetation may also be important in mitigating any potential detrimental impacts caused by the presence of the ROW. Preliminary data has further suggested that management of these areas is a critical component in determining how ROW will function for small mammal populations. 

DURIEZ, Olivier XE "DURIEZ, Olivier" , Herve FRITZ, Yves FERRAND and Jean CLOBERT

Office National de la Chasse et de la Faune Sauvage (ONCF), CNERA Avifaune Migratrice, 79360 Beauvoir-sur-Niort, France (OD) ; CNRS-CEBC, 79360 Beauvoir-sur-Niort, France (HF) ; ONCF, CNERA Avifaune Migratrice, Saint-Benoist, 78610 Auffargis, France (YF) ; Laboratoire d’Ecologie, Bâtiment A, 7eme étage, Université Paris VI, 7 quai St Bernard, 75005 Paris, France (JC).

Winter habitat selection of Eurasian woodcocks: a tool for a sustainable management of a game species

The Eurasian woodcock is a game species reported to suffer from a high hunting pressure and long-term modification of its habitats. However, the ecology and behaviour of the species during winter (i.e. the season of highest concentration of birds and highest hunting pressure) are still unknown. In Brittany (a major wintering area), we followed 65 radio-tagged woodcocks during 3 consecutive winters. Habitat selection was analysed using GIS and compositional analysis. We confirmed that woodcocks used different habitats during the day and night. During the day, habitat selection in forest was made according to the humus type (preference for mulls, richest in earthworm biomass) and dense scrub layer (better protection). At night, grazed meadows were preferred habitat, containing the highest biomasses of earthworms compared to cultivated fields. It appears that woodcocks use a mosaic of habitats but select those with high food abundance, and good cover during the day. However, in the light of recent changes in landscapes and agricultural practices (disappearance of permanent meadows, destruction of the hedges, increase in chemicals, introduction of coniferous trees) we discuss the potential habitat threats and the possible consequences for woodcocks. The variability of individual behaviours suggests the existence of different strategies of habitat use and calls for the development of individual and behavioural-based models to better account for differential use of space and hence differential impacts of short- and long-term disturbances.

5. EATON-GONZÁLEZ Ricardo XE "EATON-GONZÁLEZ Ricardo" ,  Roberto MARTÍNEZ-GALLARDO and Eiracitalli HERNÁNDEZ-DELANGEL

Universidad Autonoma de Baja California – Faculty of Sciences Km. 103 Carrt. Tijuana-Ensenada, C.P. 22800. Ensenada, Baja California, Mexico Email: reaton@faro.ens.uabc.mx (RE-G); tron@faro.ens.uabc.mx (RM-G); eiraha21@hotmail.com (EH-D).

current situation of  Peninsular Bighorn Sheep  And Implications For Conservation And Management in Baja California, Mexico

In Mexican bighorn sheep regulated hunting and poaching, the lack of habitat, urban development and natural phenomenon can be the cause of the decrement. Few studies have been carried out on bighorn in Mexico. The purpose of the present study, is to compare the state of knowledge of bighorn sheep in our country with one in United States, noting management aspects and conservation for the species in our country. A literature revision about scientific works for bighorn sheep, was carried out using two main sources: 1) Krausman (1984), where articles published about the bighorn sheep from 1897 up to 1983 are compiled, 2) and in an established database of publications of bighorn sheep in the Faculty of Sciences of Universidad Autonoma de Baja California, that has approximately 200 references to work done between 1897 and 1999.  695 publications for bighorn sheep were registered, 655 works were carried out for particular populations and areas, and we registered 40 for two or more regions. 627 works were counted for United States, 31 for Canada and 37 works for Mexico. It is necessary to mark the rules for investigation, this is, to define investigation lines according to the critical information gaps, and to define the means for obtaining of financial resources. After obtaining the necessary information, the efforts could lead to the elaboration of the outlines and plans for management; but before management, the decision and management policies will be established and recorded for all those interested in the conservation or use of this species.

FEUERHERDT, Leah J. XE "FEUERHERDT, Leah J."  and Sophie “Topa” PETIT

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

The role of echidnas in the conservation of endangered orchids in South Australia

In Australia, from the north to the south and from mountains to sea is a survivor: the short-beaked echidna (Tachyglossus aculeatus). A monotreme, and one of the few native mammals to have survived hunting, development, and exotic predators, the echidna is a well-loved symbol of Australia. Echidna numbers are unknown for most of its range, but examination of reports from early explorers infers populations have declined. Yet, echidnas have an important role to play in the conservation of Australian ecosystems, including the few South Australian remnant vegetation patches. We examined the role of echidnas in soil disturbance at three sites where populations of the endangered pink-lipped spider orchid (Caladenia behrii) occur. Soil disturbance generally influences plant recruitment and biodiversity positively; certain species of Caladenia in particular have been observed to grow preferentially in disturbed patches. We measured disturbance in fixed transects for four months in 2002. Echidna disturbed more soil per dig than did other animals at all sites, but other animals disturbed more soil per hectare than did echidnas at the first two sites.  At the third site, echidnas disturbed more area and volume of soil than did all other animals combined. With captive work involving walking an echidna over orchid seeds and soil, we also determined that echidnas were able to disperse Caladenia behrii seeds and were likely to disperse the mycorrhizal fungus on which the orchids depend, as confirmed by behavioural observations. This work demonstrates that the role of echidnas in the management of Australian ecosystems could be fundamental, particularly in the absence of locally extinct digging vertebrates.

6. FLESKES, Joseph P. XE "FLESKES, Joseph P." , Michael L. CASAZZA, J. Greg MENSIK, Michael R. MILLER, Dennis L. ORTHMEYER, John Y. TAKEKAWA, Julie L. YEE and Daniel R. YPARRAGUIRRE

United States Geological Survey, Western Ecological Research Center, 6924 Tremont Rd., Dixon, CA 95620 USA (JPF, MLC, MRM, DLO, JYT, JLY); Sacramento National Wildlife Refuge Complex, United States Fish and Wildlife Service, Willows, CA 95988 USA (JGM); California Waterfowl Association, 4630 Northgate Boulevard, #150, Sacramento, California (DLO); California Department of Fish and Game, 1812 Ninth St., Ste. 300, Sacramento, CA 95814 USA (DRY).

Impacts of landscape changes on waterfowl wintering in the Central Valley of California

During the last decade, changing agricultural practices, urbanization, and conservation programs have altered the landscape of the Central Valley of California, one of the most important waterfowl wintering areas in the world. To measure the impacts of these landscape changes on waterfowl distribution and movements, we conducted monthly aerial waterfowl surveys and radio-tracked four waterfowl species throughout the Central Valley during two periods, 1974-1994 and 1998-2000.  Results show that regional and local distribution, timing of movements, and flight distances of waterfowl wintering in the Central Valley changed between the two periods in response to habitat changes. Changing waterfowl ecology has major biological and political implications for Central Valley resource conservation programs. Continued success of conservation programs, such as the Central Valley Habitat Joint Venture, requires integration of updated information on waterfowl ecology. 

FLUECK, Werner T. XE "FLUECK, Werner T." , Jo Anne M. SMITH-FLUECK and Carlos M. NAUMANN

Centro de Ecología Aplicada del Neuquen and CONICET, Casilla Correo 176, 8400 Bariloche, Argentina (WTF); Universidad Nacional del Comahue, C.C. 176, 8400 Bariloche, Argentina (JMS); Instituto Andino de Educación Superior, Luisa Runge 875 Bariloche, Argentina (CMN).

The current and future extent of the red deer invasion in Patagonia

Red deer (Cervus elaphus) were introduced about 1920 to the Andean foothills in Argentina and in the central valley of Chile where the ongoing invasion should be of great concern. We provide new information necessary for sound management. The extent of current populations appears to be between 37º42'S-54º55'S and 73º36'W-69º50'W (not contiguous). The rate of the invasion is facilitated by focal populations along the foothills, and many areas are being colonized from several directions. The historical northern limit of the native cervid huemul (Hippocamelus bisulcus) was 34ºS and assuming that huemul habitat is suitable for red deer, the potential northern limit for red deer would be at least an additional 500 km further north. To the south, suitable habitat exists to Tierra del Fuego. Considerations of energetics explained the successful colonization by wapiti (C. elaphus) of steppes with only 16 cm annual precipitation. It might indicate the limit of Patagonian steppes to invasion, which likely includes suitable habitat for guanaco (Lama guanicoe), a periodic drinker. To assess the invasion throughout Patagonia, it is essential to consider the distribution and spread of red deer in Chile and Argentina as well as future activities of reforestation with exotic trees because of providing corridors and microclimates. Various factors like vegetation, topography, precipitation, and historical information are used to illustrate a potential temporal scenario for the future invasion in Patagonia and the Valdivian Rainforest eco-region of Chile and Argentina. 

7. FUKUDA, Yuki XE "FUKUDA, Yuki"  and Graham J. HICKLING

Department of Zoology and Entomology, School of Life Sciences, The University of Queensland, Brisbane, Australia 4072 (YF); Department of Fisheries and Wildlife, 13 Natural Resources Building, Michigan State University, East Lansing, MI 48824, U.S.A. (GH).

Contrasting attitudes towards active management of wildlife in New Zealand and Japan

Attitudes towards wildlife vary greatly among countries with different ethical and religious backgrounds, and are reflected in the way wildlife management is implemented. New Zealand and Japan are two such countries and we illustrated the differences by discussing the management of two endemic, protected species - kea (Nestor notabilis) and Japanese macaque (Macaca fuscata). There is public support for kea conservation today in New Zealand, in part as response to catastrophic loss of native fauna over the last 150 years. These impacts are a consequence of European settlers’ anthropocentric approach to wildlife, as historically practiced in Christian countries. In contrast, the two major religions in Japan, Buddhism and Shinto, are non-anthropocentric and consider all life to have intrinsic values and deserve respect. Such nature-orientated attitudes have inhibited red meat consumption and confined hunting to a few professionals. Ironically, this has resulted in lack of public appreciation of the need to actively manage threatened or problem wildlife. This ‘nature can fend for itself’ attitude and current economy have led Japanese to exploit natural resources in many parts of the world without regard to wildlife conservation. Currently, 5-6 thousand Japanese macaques are culled each year to reduce conflicts with farmers. There is minimal scientific basis for this and the long-term survival of the species is now under threat. The question is whether Japanese society can appreciate the importance of active conservation management within the framework of their nature-friendly religions, without first experiencing the catastrophic loss of wildlife species that occurred in New Zealand.
FUKUDA, Yuki XE "FUKUDA, Yuki" , Anthony R. POPLE, Gordon C. GRIGG and Hamish I. McCALLUM

Dept. of Zoology and Entomology, School of Life Sciences, The University of Queensland, Brisbane, Australia 4072.

Closure of watering points as a technique for controlling kangaroo density in a National Park

High densities of red kangaroos (Macropus rufus) and common wallaroos (M. robustus) are hampering regeneration of vegetation in Idalia National Park, Queensland, in a landscape degraded by overgrazing. Large herbivores often concentrate around water, resulting in a piosphere, a radial pattern of grazing on vegetation away from water. Closure of artificial water points has been suggested to reduce kangaroo grazing pressure and encourage vegetation recovery. However, the generation of piospheres has not been described for kangaroos that can graze considerable distances from water and drink infrequently. The likely response of kangaroos to water closure is therefore unclear. This study is investigating the effects of closure of dams on large macropod densities and distribution and the biomass and composition of native vegetation around water using a BACI design. Whether red kangaroos and wallaroos show water-focused grazing patterns is being monitored through walked line transect counts of kangaroos and kangaroo pellet counts at 0.5, 1, 2, 3 and 4 km from four watering points; two closed off behind kangaroo-proof fences and two remaining open. Vegetation cover and herbivore offtake using small exclosures is also being monitored. Significant piosphere effects are evident around only one of the treatment dams, and this is likely to be a legacy of past grazing by domestic stock. Because this study has coincided with a major drought resulting in a decline in kangaroo abundance through movement and mortality, return of kangaroos into the areas with and without access to water, and responses of vegetation as well as ant and bird populations, will be compared. 

8. GOLDSTEIN, Michael I. XE "GOLDSTEIN, Michael I."  and Sean D. FARLEY

Chugach National Forest, 3301 C Street, Suite 300, Anchorage Alaska 99503-3998 (MIG); Alaska Department of Fish and Game, 333 Raspberry Rd, Anchorage, Alaska 99518 (SF).

A DISTANCE ESTIMATOR FOR BROWN BEAR DENNING HABITAT IN ALASKA

Increasing winter backcountry recreation (hiking, heli-skiing, snowmobiling) in steep, high-elevation alpine terrain has elevated concern about disturbance of denning brown bears (Ursus arctos) on the Kenai Peninsula, Alaska. To help identify areas where such conflicts might occur, we developed a spatially explicit model to predict potential denning areas on the Kenai Peninsula. We assigned site attributes to den locations of radio-tracked grizzly bears (1995-2002) and from den-specific aircraft surveys. Attributes identified as predictors for the analysis include elevation, slope, aspect, an index of solar radiation, vegetation cover, and landscape features. Using statistical distance estimators (e.g., Mahalanobis distance) we modeled the similarity between sites used by denning bears and each cell in the data layers. From the final distance model we produced maps of potential denning habitat within the study area. We will provide an example of how our results may be used by land management agencies to identify potential conflict sites and minimize effects of regulated activities on denning brown bears.

GOLDSTEIN, Michael I. XE "GOLDSTEIN, Michael I." , Howard N. GOLDEN, John M. MORTON, Aaron J. Poe, Jeffrey S. Selinger and Rick J. Sinnott

USDA Forest Service, Chugach National Forest, 3301 C Street, Suite 300, Anchorage, Alaska 99503 (MIG); Alaska Department of Fish & Game, 333 Raspberry Road, Anchorage, Alaska 99518 (HNG, RJS); US Fish and Wildlife Service, Kenai National Wildlife Refuge, P.O. Box 2139, Soldotna, Alaska 99669 (JMM); USDA Forest Service, Chugach National Forest, Glacier Ranger District, Girdwood, Alaska 99587 (AJP); Alaska Department of Fish & Game, 43961 Californski Beach, Suite B, Soldotna, Alaska 99669 (JSS).

Wolverines in the Upper Turnagain Arm and Kenai Mountains of Alaska

Wolverines (Gulo gulo) function as scavengers and predators in the ecosystem of southcentral Alaska.  They are generally not present at high densities but are important as a furbearer for human use and as a potential indicator of ecosystem health. Wolverines seem to prefer foothills and mountainous areas, which are not heavily developed but are often favored areas for recreation. In the Upper Turnagain Arm and Kenai Mountains, wolverines can be harvested under hunting and trapping regulations. This area is also heavily used for recreational snow machining and skiing, which have both increased rapidly in popularity in recent years. Because wolverine population density and reproductive potential is low, it is important for management agencies to closely monitor wolverine populations and those human activities that could adversely affect them. We analyzed recreation areas for distribution of skiers, snowmobilers, and other activities. We surveyed by aircraft four priority areas for wolverine distribution, and conducted a density estimate using the sample unit probability estimation (SUPE) technique, which is based on wolverine track counts in winter. We mapped current dispersed and proposed recreation areas and evaluated harvest data from 1985-2002 to evaluate their extent and potential effect on wolverine distribution and density.

9. GOLDSTEIN, Michael I. XE "GOLDSTEIN, Michael I."  and Aaron J. POE

Chugach National Forest, 3301 C Street, Suite 300, Anchorage Alaska 99503-3998 (MIG); Chugach National Forest, Glacier Ranger District, P.O. Box 129, Girdwood, Alaska 99587-0129 (AJP).

EVALUATING MOUNTAIN GOAT RESPONSE TO HELICOPTER DISTURBANCE OVERFLIGHTS IN ALASKA

The number of proposed helicopter flights used to gain access to the backcountry has increased in recent years. Proposed activities associated with helicopter flights include sightseeing, wildlife viewing, heli-skiing, heli-hiking, dogsled mushing, icefield landing tours, mechanized snow vehicle expeditions, and Army National Guard training. Current federal regulations require helicopters supporting these activities to maintain a 500 m vertical distance from observed mountain goats (Oreamnos americanus). Experts disagree as to the appropriateness of this restriction as evidenced by inconsistent distance restrictions maintained by different land and wildlife management agencies. Greater distances have been recommended by disturbance studies conducted in Canada.  Behavioral response data were collected from 131 groups of goats during 357 helicopter overflights during winter, spring, and summer 2001 and 2002 at four locations on the Chugach and Tongass National Forests, Alaska. Helicopter approach distance had the greatest effect on disturbance response, with 45% of flights under 500 m, 34% of flights 500-1000 m and 12% of flights 1000-1500 m causing some form of disturbance behavior. Overflights at higher angles relative to goats elicited greater disturbance behavior.  No consistent trend was detected in the variation of response by reproductive classes. For first flight disturbance, adults were more sensitive to overflights than nanny/subadults, and responded more readily to passes made at closer distances and higher angles.  Goat group response varied by season, with the least sensitivity in summer. There was no evidence of persistent alteration of relative proportion of time spent in maintenance behaviors. The majority of disturbance events observed were alert reactions of short duration.

GOYAL, S.P. XE "GOYAL, S.P."  and Bitapi SINHA

Wildlife Institute of India, P.O. Box 18, Chandrabani, Dehra Dun 248001, India. Email: goyalsp@wii.gov.in.

Restoring range of endangered Indian wild ass (Equus hemionus khur) – a landscape approach in Thar desert 

We discuss a need to have landscape planning for conservation of the sole relict population (ca. 2000) of endangered Indian wild ass in the Thar deserts of India and Pakistan by re-introducing it in its former range and conserving suitable habitat. The population in the Wild Ass Sanctuary (ca. 4800 sq.km) had fluctuated from about 4000 in 1948 to a minimum of 360 in 1967. Potential wild ass habitat (48 per cent) of grasslands and scrubland dominated by Prosopis juliflora are under threats and gradually declining by changing land use patterns. A major problem is grazing by thousands of migrant livestock for five months in the sanctuary which reduces forage biomass by 2 to 3 times and is not enough during summer leading to wild ass-human conflict. Salt farming and fuel wood collection disturbances occur during the late gestation period of wild ass. We have identified potential areas ranging from 25 to 125 km2 in its former range of Thar Desert of India for possible reintroduction and similar information is also needed from Pakistan. We suggest grassland habitat quality improvement of these identified wasteland areas using native species like Cenchrus and Lasiurus spp. to reduce the pressure on the grassland desert ecosystem.

10. GUARINO Fiorenzo XE "GUARINO Fiorenzo" , Arthur GEORGES, Ian WEBSTER, Martin THOMS, Peter JOLLY and J. Sean DOODY

Applied Ecology Research Group, University of Canberra, University Drive, Bruce ACT 2615, Australia

Setting Environmental Flows in the Daly River: A Case Study using Pig-nosed Turtles (Carettochelys insculpta)

Alteration of the hydrological regime is arguably the most serious and continuing threat to the sustainability of river ecosystems. Flow regimes and ecological water requirements of rivers must be understood before setting appropriate environmental flows for large-scale agricultural developments. We modelled the impact of potential flow reduction on dry-season river connectivity and water temperatures in the Daly River, Australia (a catchment targeted for extensive agricultural development) and explored the impact this would have on the life history and viability of a flagship species, the pig-nosed turtle (Carettochelys insculpta).  Surprisingly, the issue of fixed flow allocation in our study emerged as not one of what reduction leads to an unsatisfactory outcome in a given year, but rather what reduction leads to an unacceptable increase in the frequency of unsatisfactory years. For example, high-flow years, important for sustaining turtle populations, reduce in frequency from 1 in every 5 years to 1 in 10 years. The major conclusion to come from this analysis is that the maintenance of natural patterns of river connectivity is essential to the viability of pig-nosed turtles and possibly those fish and other aquatic species with concordant requirements. Adverse impact on these species would be regarded as major degradation of the riverine environment.
HIGGINS, Damien P. XE "HIGGINS, Damien P." , Susan HEMSLEY and Paul J CANFIELD

Faculty of Veterinary Science, University of Sydney, NSW, 2006, Australia.

Detection of Interferon gamma in marsupials:  A tool for disease susceptibility investigations?

Using flow cytometry and immunohistochemistry, we assessed an anti-ruminant Interferon gamma (IFNg) antibody for its ability to label IFNg in lymphocytes of koalas (Phascolarctos cinereus) and brush tail possums (Trichosurus vulpecula).  Percentage and fluorescence of stimulated lymphocytes labelled with anti-IFNg was significantly greater than non- stimulated cells, and stimulated cells labelled with irrelevant antibody.  Labelling was not reduced by incubation with a 10% serum block, and staining of non- permeabilised cells could not be distinguished from negative controls, suggesting that the antibody labelled an intracellular product specifically.   IFNg is an inflammatory mediator that is essential for the elimination of diseases such as chlamydiosis and tuberculosis from animals of several eutherian species, including humans.  We expect this antibody to be effective in comparing IFNg responses of koalas exposed to various host and environmental factors and have applied it to a study assessing the effects of a tannin and sesquiterpene on IFNg production by common and mountain brush tail possums.  This antibody may also facilitate isolation and sequencing of marsupial IFNg and add to the limited tools available for investigating marsupial diseases such as chlamydiosis of koalas and tuberculosis of brush tail possums.

11. ISHIWAKA, Reiko XE "ISHIWAKA, Reiko" , Hiroyuki SATO and Yasuhisa MASUDA

Laboratory of Animal Feed Science, Faculty of Agriculture, Kyushu University, 6-10-1, Hakozaki, Higashi-Ku, Fukuoka, 812-8581, Japan.

WILD MAMMALS IN THE GRASSLAND LANDSCAPE WITH VARIOUS AGRICULTURAL PRACTICE IN KUJU HIGHLAND, KYUSHU, JAPAN: SPECIAL REFERENCE TO RODENTS
In Aso-Kuju Highlands, Kyushu, Japan, semi-natural grasslands are widespread, in which Miscanthus sinensis, Arundinella hirta or Pleioblastus chino are dominant. The farmers used the grasses in various ways. Several wildlife also used the grasslands as habitat. In the 1970's, a large extent of the semi-natural grassland was converted into tame ones where exotic herbage plants were cropped. Recent degeneration of Japanese agriculture disrupted the specific agricultural system of this region and decreased the grasslands, and is likely to result in the disappearance of local populations of some resident species. This motivated us to investigate relations between diversity and abundance of wildlife and agricultural practice on the grassland landscape. We focused on wild mammals for their movement across grasslands at landscape scales. In 2000-2002, we carried out live trapping at two tame meadows in Kuju Highland; one was adjacent to tame pastures and copse, and the other to semi-natural meadows. Comparatively large numbers of harvest mice (Micromys minutus), small numbers of large Japanese field mice (Apodemus speciosus), and no Japanese field vole (Microtus montebelii) were captured in the former meadow, whereas many field mice and voles and less harvest mice were captured in the latter. Our sensor cameras documented several larger wild mammals also used a tame meadow. Wild mammals might adapt to agricultural practice such as cutting with mosaic arrangement of variously managed grasslands, including semi-natural and tame ones, and/or temporary different vegetation on the landscape. We hope to clarify the importance of the agricultural system of this region in still providing wild mammals with habitat.
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FROM PLANNING TO IMPLEMENTATION: THE GREATER ADDO ELEPHANT NATIONAL PARK, SOUTH AFRICA EXPERIENCE

The greater Addo Elephant National Park (gAENP) conservation planning exercise produced a better product than previous planning exercises through the inclusion of conservation planning across the terrestrial, freshwater and marine environments. In particular the project clearly defined conservation and process targets for the freshwater components (not used in other conservation planning exercises) but initially failed to fully integrate the information. Mammalian targets and their associated processes were more explicitly defined than previously with a greater focus on population viability. Furthermore, unlike many other such conservation projects, the project started with a clear implementation goal of increasing the conservation area, with a number of the conservation recommendations identified by the C-plan conservation planning tool, included through direct land purchases. In addition areas perceived to be important prior to the exercise were later avoided for inclusion, with huge cost saving implications - it became a strategic document. However, the fact that just on 82% of the planning domain was identified to be irreplaceable, forced an investigation into other forms of inclusion. In this regard South African National Parks (SANParks) has developed land inclusion and incentive frameworks for the inclusion of private land into the park, some of which are in fact being implemented. The high proportion of the domain required to meet conservation goals, forced a reassessment of the land hungry components as a way of fine tuning the conservation implementation recommendations.
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The impact of logging and pond isolation on pond colonisation by Crinia signifera 
Little is known about how amphibian species utilize the forest landscape and how anthropogenic land management affects mobility. A colonization experiment was used to investigate landscape use of a commercially managed wet forest in Southern Tasmania by Crinia signifera. The principle objectives of the study were to investigate the extent of the landscape utilized by C. signifera and the effect of logging on landscape use. More broadly, I was interested in evaluating the experimental approach as a method of assessing the impact of anthropogenic land management on amphibians. Replicated artificial ponds were placed at increasing distances from a permanent breeding sites (20, 100, 250 and 500 m). Four of the permanent breeding sites were surrounded by coupes that had been logged within the previous 5 years and five permanent breeding sites were surrounded by unlogged forest. The rate of colonization, the frequency of colonization, male size and female size (inferred from clutch size) were monitored over two breeding seasons. No pond isolation effects were found, indicating that C. signifera is randomly distributed throughout the forest landscape for up to 500 m around each permanent breeding site. In the commercial forest, where pond density is high, a metapopulation structure is unlikely as populations at breeding sites are likely to be highly connected. As a result, populations at breeding sites are likely to be more genetically homogenous than those in similar forest landscapes that are not commercially logged. Ponds surrounded by unlogged forest were colonized almost two times faster than ponds surrounded by logged forest. Although almost equal numbers of logged and unlogged ponds were colonized over the two breeding seasons, unlogged ponds were almost twice as productive in terms of total number of clutches laid. 
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An evaluation of factors leading to kangaroo-vehicle collisions in Australia’s arid zone, under drought and non-drought conditions

In Australia, there is a lack of detailed information on the spatio-temporal patterns and causal factors for wildlife-vehicle collisions. Furthermore, little is known about the effects that collisions may have on wildlife demographics. To address this deficiency of knowledge, we recently collected statistics on kangaroo-vehicle collisions, investigated the causal factors of these collisions, and surveyed the population structures and distributions of kangaroos in two intensive six-month studies corresponding to drought and non-drought periods. The research was conducted on the university’s Arid Zone Field Station in north-western New South Wales (Fowlers Gap Research Station, 31(05(S, 141(43(E) along a 21.2km sealed section of the Silver City Highway between Broken Hill and Tibooburra. Affected species were red kangaroos, euros, western grey kangaroos and eastern grey kangaroos (Macropus rufus, Macropus robustus erubescens, Macropus fuliginosus and Macropus giganteus, respectively). Over the course of both studies, we monitored weather conditions and road traffic, which were later compared with collision statistics, to determine the potential causes of kangaroo-vehicle collisions. In addition, we recorded road features and vegetation structures of collision sites versus non-collision sites. For information on the demographics of the kangaroo populations, we collected statistics for age/sex structure, abundance and distributions via both line and strip transects along the road and hinterland. This paper evaluates the relationships between various causal factors and kangaroo-vehicle collisions, and discusses the possible effects of these collisions on kangaroo population structure under drought and non-drought conditions. 
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Movements of Tui across the forest-urban gradient, and implications for conservation 

Habitat restoration can counter habitat loss provided that habitat selection and dispersal of affected species are understood. Tui (Prosthemadera novaeseelandiae) a New Zealand honeyeater, typically breeds in native forest remnants, then appears in the urban/rural landscape in winter where it feeds mainly on introduced plants. Conservation of tui is important because it is one of the few endemic species regularly observed in urban areas and because of its critical role in pollination and seed dispersal. However, tui long distance movements and their implications for conservation are not well understood. In Hamilton, planting of native species in lowland areas has been proposed to conserve honeyeaters. We are studying tui movements to determine if planting could be used to increase the tui population. This involves addressing three questions: (1) Who moves and why? In addition to food variability, models of tui distribution should include social constraints and inter-individual variability. (2) Would planting increase the tui population and if so, how should it be done? Data are needed to determine whether tui leave bush fragments because of local food scarcity. Moreover, movement patterns should be characterised to decide where to plant. (3) What are the limits of urban planting as a conservation strategy? Tui movements between bush and urban areas could increase weed dispersal and decrease native plant dispersal. Also, planting in urban areas may merely enhance tui conspicuousness rather than abundance. To answer these questions, we will observe reproductive success, movements and diet of colour-banded individuals in and outside the bush fragments.
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APPLICATION OF REMOTELY SENSED LAND COVER DATA TO POSSUM CONTROL

A major challenge faced in Tb-associated possum (Trichosurus vulpecula) control in New Zealand is reducing the probability of residual clusters of possums surviving culling operations as these have the potential to support the maintenance of residual Tb infection. We evaluated the association between habitat variables derived from satellite imagery and clustering of possums following a culling operation. possum data was generated from 96 10-trap lines randomly located throughout a 27,000-hectare area. habitat data was derived from spot4 multi-spectral satellite imagery that was classified into 13 land cover classes. A GIS was used to overlay possum trap lines on habitat data. Aggregation of habitat within two geographic units of interest was evaluated: (1) the boundaries of habitat patches within the NZ land cover database (LCDB), and (2) a 3-hectare area surrounding the 10-trap lines. both possum and habitat data were summarized in various ways and logistic regression analyses were used to relate habitat data to the probability of catching possums. no significant association was found between habitat variables and possum clustering using the LCDB patch boundaries. Habitat heterogeneity was the most significant variable for the 3-hectare units surrounding trap lines. A set of rules was developed to classify habitat according to possum risk, and this was found to predict lines where 3 or more possums were caught with an accuracy of 70%.  These results show promise with respect to using remotely sensed data to predict, over large areas, habitat where large clusters (3 or more possums) are more likely to remain following a culling operation, providing a tool to improve the effectiveness of possum control programmes to eradicate Tb. 
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The budget constraint and the opportunity costs of conserving New Zealand threatened species

The Department of Conservation (DOC) has classified 2,373 of the New Zealand species so far assessed as threatened with extinction, but expenditure on management services for protected species and island habitats was less than NZ$36 million in 2001/02. Unlike the United States Fish and Wildlife Service, however, DOC is not obliged to either include estimates of the costs of achieving the goal and objectives in its preparation of recovery plans for threatened species, or to report on expenditures for each species. This paper reports on results of research into the costs of conserving selected New Zealand threatened species to investigate the effects of the budget constraint. We conducted a cross-case analysis of expenditure for 18 species programmes from 1989 to 2002 and predicted costs of 11 of these programmes from 2003 to 2012. We found that the costs of achieving the recovery plan’s objectives for the 11 programmes ranged from NZ$5,000 for an invertebrate species to NZ$1,530,000 for a bird species in 2003/04. If fully funded, the costs of the eleven programmes would total almost NZ$6 million in 2003/04, even though they represent less than one percent of New Zealand’s threatened species. DOC’s budget is insufficient to manage all of the species threatened with extinction, and so decisions to allocate funding to particular species have opportunity costs in terms of the lack of protection of other species. We discuss the wildly differing opportunity costs of conserving threatened species and the implications that these costs have for the outcomes of different policy goals.
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Funding allocations and cost-effectiveness in the conservation of New Zealand threatened species

Accurate estimates of costs are important to the success of attempts to gain sufficient funding for the conservation of threatened species. Unless the costs are predicted, the level of funding needed to conserve threatened species will not be fully appreciated. Unlike the United States, estimates of costs are not included in the preparation of species recovery plans in New Zealand. This paper reports on results of research into the costs of conserving New Zealand threatened species to investigate the effects of relaxing the budget constraint. We conducted a cross-case analysis of expenditure for 18 species programmes from 1989 until 2002 and predicted costs of 11 of these programmes from 2003 until 2012. We found that if funding is allocated at levels less than the predicted cost of achieving the recovery objectives then the time needed may be extended and the total cost of the programme may be increased. This could also place the threatened species in question at an unnecessarily increased risk of extinction. For example, if the North Island kokako (Callaeas cinerea wilsoni) programme is fully funded from 2003 until 2012 then the species could possibly improve its conservation status to Range Restricted, but otherwise it may only recover to Nationally Vulnerable. The increase in funding would be less than the additional funding required as a result of the species needing more time to recover. We conclude that it is important to include estimates of the costs of achieving recovery objectives in the preparation of recovery plans for New Zealand threatened species.
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Re-establishing Siamese crocodile in Cat Tien National Park: making a splash in Vietnam

Hunting and habitat loss have eliminated Siamese crocodiles (Crocodylus siamensis) from most of their range in Southeast Asia. At Cat Tien National Park, in the south of Vietnam, a history of hunting in the Bau Sau Wetland Complex drove the species to local extinction in 1996. With improved habitat protection in the national park since 1998 the Cat Tien National Park Conservation Project initiated a Siamese crocodile re-establishment programme, which is the first of its kind for the species. The programme involves a range of partners: Animals are donated from commercial crocodile farms; DNA samples are tested at a university to screen out any hybrids; crocodiles are then transported and released at Bau Sau (Crocodile Lake); with the released population monitored by park staff using monthly spotlight counts.  Since 2001 30 crocodiles have been released with monthly spotlight counts indicating a stable population within the lake of Bau Sau, although the population in the rest of the wetland is unknown. However, the current population is still at risk from opportunistic poaching and the drowning of individuals in set fishing nets. Future management actions at Cat Tien National Park are to continue improving levels of protection and the release of 76 more crocodiles in the next two years.  
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MANAGING WILDLIFE FOR PRODUCTION FORESTRY. THE WOYLIE-SANDALWOOD STUDY

The woylie (Bettongia penicillata) is a small rat-kangaroo that was very common over the southern third of Australia. The combined effects of land clearing for agriculture, introduced predators, and land management resulted in declines of this species to near extinction. How this loss of a common species over such a wide area has affected the landscape is unclear. Anecdotal evidence suggested that woylies may cache the fruits of sandalwood (Santalum spicatum), and the implications of the loss of such a functional relationship stimulated the current research. Heartwood of sandalwood provides export income however, since European settlement there appears to have been a decrease in the productivity of this species. Poor seed dispersal is thought to contribute to the low recruitment of sandalwood.  Woylies may play a role in dispersing and caching sandalwood seeds and their disappearance may help to explain the poor recruitment of sandalwood. The number of whole fallen sandalwood seeds in sites that had woylies was compared to sites where the animal was extinct.  The number of whole seeds at sites without woylies was 60 ( 11 (range = 10 to 330), in comparison to 1.0 ( 0.2 (range = 1 to 2) in sites with the woylie (p < 0.001; n = 34). Woylies cached the seeds at a mean distance of 43 m ( 6 m from the source and the mean cache depth was 4.3 cm. Caching by woylies reflects a scatterhoarding pattern and sites where caching occurred have significantly higher sandalwood recruitment compared to sites where woylies are now extinct.
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BIRDS IN SUMATRAN COFFEE AGROFORESTS

The rainforests of southeast Asia are recognised for their high biodiversity, and for the threats posed to this by rapid deforestation. However, less attention has been given to the possible role of agricultural landscapes in maintaining native species between forest remnants. This project examined the bird assemblages present in coffee farming systems ranging from monocultures, to much more diverse multistrata agroforests in the Sumberjaya catchment, in Lampung province of Sumatra, Indonesia. The aim was to find which species were able to use these habitats, and investigate how conservation of more sensitive forest-associated species might be maximised within the physical, social and economic circumstances of the area. Area searches for birds were conducted in coffee and other local habitats in nine months during a one-year period (2001-2002), in order to describe the bird species present and their use of these habitats.  Vegetation at all sites was mapped and structural features recorded to allow interpretation of the birds’ relative abundances and activities specifically and as guilds. Local farmers were also interviewed to provide insight into the management opportunities and limitations in using methods most benign to the local avifauna. The application of the ecological conclusions in management seems highly dependent upon incorporation of these attitudinal, practical and economic considerations. Furthermore, in the context of this highly patchy landscape which is managed by many smallholders, co-operation facilitated by local farmers’ networks as well as government tenure agreements appears important for creation of a landscape sufficient for many bird species adapted to extensive and shady tracts of vegetation. 
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THE DIET OF EXTRALIMITAL GIRAFFE IN THE EASTERN CAPE PROVINCE, SOUTH AFRICA: INAPPROPRIATE INTRODUCTION OR VALUABLE ASSET?

Giraffe (Giraffa camelopardalis) are extralimital (occurring outside their natural range) to the Eastern Cape Province, South Africa. The ecological consequences and wildlife management implications of giraffe introductions to the region are unclear. In addition, many rural communities rely on the industries where giraffe have been introduced for their livelihood. We assessed the diet of giraffe at three sites by direct observation during each season (autumn, winter, spring and summer; 18 hrs/site/season) from February 2002 to January 2003. Diet was quantified in terms of frequency of occurrence. Giraffe consumed forty-five woody plant species and one grass species during the study. The most important species (in terms of frequency of occurrence) were Acacia karroo (54.4%), Rhus longispina (29.6%), Canthium inerme (26.3%) and Pappea capensis (17.8%). The importance of A. karroo, R. longispina and P. capensis was significantly different between seasons (P<0.05). Acacia karroo was most important throughout the year except during winter when R. longispina became the most important species in the diet at two of the sites. This phenomenon was attributed to the deciduous nature of A. karroo. Significantly more P. capensis was consumed in the summer months at one site as the trees were in fruit. We conclude that our study provides valuable information on the preferred food species of giraffe that can be used by both scientists and managers to make important ecological decisions. The implications for rural communities that rely on areas where giraffe have been introduced are also discussed.
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The application of spatial analysis techniques to wildlife conservation planning and management in the Western Australian wheatbelt

There has been considerable effort invested in studying the impact of habitat loss and fragmentation on birds in farming landscapes around the world.  In the highly fragmented WA wheatbelt, effort has focused on identifying bird species most at risk of population decline and local extinction, their habitat requirements, threats and conservation priorities.  A current study by CSIRO Sustainable Ecosystems in the northern WA wheatbelt (Buntine-Marchagee catchment) is the latest in a series of catchment-based projects that apply landscape ecology principles to bird conservation planning.  This project has surveyed over 18000 individual birds from 111 species in 213 bushland remnants (ca 17000 ha) on private and public land.  Vegetation surveys have been conducted in all 631 remnants of the catchment.  Several woodland and shrub/heathland species considered sensitive to the effects of habitat loss and fragmentation were found in larger remnants including the Southern Scrub-robin, Blue-breasted Fairy-wren and Crested Bellbird.  This poster presents the results of these surveys and describes how the spatial needs of these birds are being used to formulate a strategic landscape design aimed at increasing the area and connectedness of habitat within the catchment.  The approach used in this project provides land managers with catchment-scale recommendations for the conservation of native avifauna.  It represents a significant step towards incorporating biodiversity values into the management of agricultural landscapes.
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Seasonal movement of mountain red fox in northern California, USA

The ecology of red fox (Vulpes vulpes) in mountainous regions of North America has been poorly studied.  We used radio telemetry and automatic cameras to document the seasonal movement of red fox in the Lassen region of northern California from March 2000 through December 2002.  Our study animals had disjunct summer and winter home ranges, with winter home ranges larger and at lower elevation than summer home ranges. The seasonal movement is likely linked to weather and prey availability. Montane pocket gophers (Thomomys monticola) were the primary summer prey and were common at high elevations in our study site, but heavy snowfall (>2 m) likely restricted access to these prey in winter. The apparent lack of snowshoe hare (Lepus americanus) and other leporids in the area, the prevalence of scavenged mule deer (Odocoileus hemionus) in the fox winter diet, and the foxes’ large overlapping winter home ranges imply that winter prey resources are scarce and may limit red fox population density. These seasonal movements, often >15 km, must be considered when managing red fox in this area.
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MODELLING PLANT-HERBIVORE INTERACTIONS IN THE UPLANDS OF SCOTLAND

Understanding plant-herbivore interactions in grazed systems allows managers to manipulate landscapes.  At the habitat level, the impact of grazing on vegetation is determined by the interaction between herbivore selection preferences and plant response to grazing.  Qualitative data on these two variables were collected in (a) interviews with experts and (b) by combining information on plant traits from the literature.  The aim of the study was to develop a model to predict changes in plant species abundance in year-round and seasonally grazed ecosystems using data sets (a) and (b).  The objectives were: (i) to formalize possible patterns of plant-herbivore interactions in terms of herbivore selection preferences and plant response to grazing; (ii) to compare the predictions made using (a) expert opinion and (b) plant trait information.  The pattern of plant-herbivore interactions selected was that where plants that are avoided by herbivores, or that respond well when grazed, perform well, and vice versa.  Short-term (3-4 year) model predictions were tested against data on change in plant species abundance under year-round and summer-only sheep grazing.  Longer-term predictions (15 year) were tested against informal observations of species abundance.  Of the short term (3 year) predictions, both data sets (a) and (b) generated results reasonably close to reality.  Predictions made using the plant trait information (b) were slightly more accurate than those made with expert opinion (a).  The longer-term predictions of the model did not reflect reality, due to the methods used to calculate change in species abundance.  Future work is described.
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USING A MANAGEMENT MATRIX TO CONFRONT THE THREATS OF EMERGING WILDLIFE DISEASES

The complexity of issues surrounding emerging diseases, and actions required for effective prevention or management, requires integrated, cooperative and science-based approaches. Disease agents and the symptoms or outcomes manifested in the host differ among diseases. Nonetheless, goals for disease management are identical: prevent introduction, and if detected, quickly locate to limit its spread and ultimately eradicate its presence. We present a case study regarding assessment of threats and management options (i.e., prevention, detection, response, research, disease perception) of Chronic Wasting Disease (CWD) to Michigan, USA. A management matrix is presented to depict and evaluate alternatives for management of CWD in Michigan. This matrix includes a review of potential actions associated with each threat, specifically focusing on the legal foundation and authority, personnel capacity, producer and public accountability, enforcement authority, and need for additional resources. Public- private partnerships, coupled with multi-agency collaboration and cooperation are needed, where sharing of data and clear authority for each action is determined, accepted, and funded appropriately. This matrix outlines actions necessary for disease prevention, detection, and response. Use of this management matrix in wildlife management programs will provide a scientifically based and defensible foundation for effective decisions in the future management of our world’s wildlife resources.
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The varying quadrat plot method: an old vegetation analysis method in new surroundings
The varying quadrat plot method for woody vegetation analysis was developed in the mid-seventies and applied for vegetation analysis in savannah ecosystems, mainly in the Kruger National Park, South Africa. In 2000, this method was applied to assess the impact of a newly introduced free-ranging group of chimpanzees (Pan troglodytes schweinfurthii) on the vegetation of Ngamba Island, Lake Victoria, Uganda. The woody vegetation of this island consists of secondary, moist evergreen rain forest. The varying quadrat plot method allows a detailed assessment of canopy cover at different height levels. This is ideal for assessing the impact of primate species, especially those kept in confined sanctuaries, on different vegetation layers over time. It allows the direct assessment of which of their activities, e.g. playing infants, eating, nest building, have the largest impact on the vegetation, since they manifest themselves in different vegetation layers. Management interventions can then specifically be targeted to prevent those most destructive activities. Through its thoroughness in data collection and analysis this old vegetation analysis method can be used in a completely different vegetation type than originally intended while also fulfilling a new purpose. 
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Using habitat availability of northern prairie skinks to track environmental change in prairie Canada

The northern prairie skink (Eumeces septentrionalis septentrionalis) is considered a vulnerable species in Manitoba, the only province where they are known to occur in Canada. Long-term species viability is threatened by the near complete loss of native mixed grass prairie in Manitoba, yet despite the unique conservation challenges presented by this species very little is known about the ecology and habitat requirements of northern prairie skinks. We characterized the habitat available to northern prairie skinks in southwestern Manitoba, based on a number of biologically important habitat attributes, including the vegetation community, slope and aspect. We then tracked individual skinks to determine how available habitat, including microhabitats, is being used.  Critical habitat attributes were determined using a combination of resource selection analyses and multivariate statistics. Preliminary canonical correspondence analysis suggests that skinks are restricted to areas consisting of native grasses and low-lying shrubs on well-drained slopes with low leaf litter and high solar absorption. We then relate the use of various habitats to current trends in environmental change in the prairies due to land use and climate change. Based on these changes we evaluate the ability of northern prairie skinks to persist in Manitoba. Finally we pose the question whether northern prairie skinks can be used as an indicator of environmental change in the region.  
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An old growth forest species in a managed world: Siberian tits in the boreal forests of Finland

Recently many old growth forest species in the taiga have declined, including the Siberian tit (Parus cinctus), probably due to modern forestry. It is near threatened in Finland. There are indications that moderately managed forest could serve as a habitat, as nesting success and adult survival are high there. We studied nest site selection and reproductive success in a population breeding in nest boxes in moderately managed forests in Kuusamo, northern Finland, and examined how anthropogenic landscape changes and local forest quality affected these. We also studied long-term population dynamics. Based on a random sample of 52 nest sites, forest quality and landscape structure were examined in areas that represented territory sizes at different stages of breeding. A hierarchical selection of the best model using Akaike's information criterion (AIC) revealed that avoidance of high dwarf shrubs and of a high proportion of anthropogenic open area within the territory could best explain occupancy pattern (81% correctly predicted occupied sites). We explore the association between preferred nest sites, and the quality and reproductive success of the birds. The results of population viability analysis, from 11 years data, showed that the population is declining (estimated mean lambda 0.9, temporal process variation 0.02). Based on this, further examination of population growth rate and of possible associations with landscape changes will be of importance.
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“FOREST–WILDLIFE–LANDSCAPE“ – A RESEARCH PROGRAMME OF THE SWISS FEDERAL RESEARCH INSTITUTE WSL

Browsing by thriving populations of wild ungulates is widely seen as a problem for forestry. Despite many publications on the subject, many answers and solutions are still lacking. The problem has hardly ever been defined in terms of quantitative approaches to long-term forest dynamics, where herbivory is seen as one of many factors driving tree population dynamics. WSL has launched the research programme “Forest–Wildlife–Landscape” containing 30 projects in four modules, each module with a main research question. One module centres on ungulates (red deer Cervus elaphus, roe deer Capreolus capreolus, chamois Rupicapra rupicapra), asking how ungulate abundance and space use are influenced by scale-dependent factors, both natural and anthropogenic. Another module focusing on responses of vegetation to herbivory has primarily adopted a population dynamics approach, and includes several modelling studies. Since the forest-wildlife conflict is perhaps less the result of lacking knowledge than of differing goals, perceptions and interests among user groups, the programme includes a module dealing with the stakeholders themselves. This module’s main activity is running a regional communication platform where stakeholders discuss a site-related forest-wildlife conflict, communicate with researchers, and try to reach a joint understanding of the issue, its problems and possible solutions. Since the research programme adopts a landscape approach on interactions between forests, wildlife and man, conservation of forest biodiversity is also an important issue. Thus, conservation biology of the capercaillie Tetrao urogallus as a model for other sensitive and threatened species is the theme of the fourth module, which will provide better understanding of the metapopulation dynamics of this umbrella species at a large spatial scale.
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New invasive species management by old indigenous technique: A traditional irrigation system controls dispersion and breeding of Nutrias

Nutria (Myocastor coypus) was once a farmed for its coat, but has been naturalized and distributed over wide range of Honshu island, Japan. Especially in and around of agricultural region of Hyogo prefecture, this semi-aquatic mammal has rapidly expanded its distribution during this decade, and is now recognized as a serious invasive species for wetland ecosystems because they almost exterminated some aquatic plants and invertebrates. But it was hard to eliminate them by hunting or trapping, because these canals run through villages. So we investigated its dispersal pattern and tried to control their expansion by indigenous techniques. From records of first appearance and observations of animals, they seemed to disperse through non-manipulated irrigation canal systems and breed in the banks of ponds. Then we contrasted their utilization of canals and banks between manipulated and non-manipulated systems. Consequently, it was concluded that nutrias avoided fast currents and sharp fluctuations, because of their difficulties of moving and nesting. As an application of this study, we tried to operate the water level and volume of unmanipulated irrigation systems, then they were hardly forged ahead from lower to upper reaches and nested females abandoned their upriver nests. In conclusion, activation of this old-styled indigenous irrigation system is effective as a non-lethal and social-friendly method for control of the invasive nutrias.
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Key Centre for Tropical Wildlife Management, Northern Territory University, Darwin, Northern Territory 0909 Australia.

USING INDIGENOUS KNOWLEDGE AND SCIENTIFIC TECHNIQUES TO STUDY THE DIET OF THE ROCK-DWELLING MACROPODS OF THE WET-DRY TROPICS

The rock-dwelling wallabies and wallaroos of the wet - dry tropics of the Northern Territory are nocturnal, cryptic and live in remote, inaccessible rocky country. Hence they are notoriously difficult to study and remain some of the least studied macropods in Australia. In contrast to scientists, Aboriginal communities in northern Australia have a large body of knowledge about macropods on their country. In this study we combined indigenous knowledge and scientific techniques to gain a better understanding of the diet of the Short-eared Rock-wallaby (Petrogale brachyotis), Nabarlek (P. concinna) and Black Wallaroo (Macropus bernardus). A key for the scats of the macropod species was developed based on indigenous knowledge and using measurements of size, colour and shape. We collaborated with Traditional Owners to record indigenous knowledge of the plants eaten by the species and their feeding habits. Plant cuticle fragments in the scats were examined to determine the plant species eaten. We report here the results of these analyses and discuss the effectiveness of combining indigenous knowledge with scientific techniques.
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Biodiversity Indicators for the Ecosite Decision Support System in Manitoba, Canada 

An ecosite based Decision Support System (DSS) is being developed for the Boreal Shield and Boreal Plains Ecozones of Manitoba. Ecosites are landscape classifications based on enduring features, V and S types mappable at scales of 1:50000 to 1:10000 which is the level for onsite forest management activities and is within the Canadian Committee on Ecological Land Classification (CCELC) framework. Canada monitors for Biodiversity at international, national, provincial and local levels by the Criteria and Indicator (C&I) framework. The research is to highlight the importance and need for monitoring Biodiversity as an ecological classification is being developed so that a biodiversity layer is available for the DSS. C&I are essential for forest certification purposes, and the incorporation of indicators is the interface between research and policy. Linkage between the C&I hierarchy and the CCELC hierarchy is needed for better management decisions. Indicators are derived from an extensive literature review of global boreal forests. This information is then used to develop indicator matrices reflecting species and other information from fieldwork. Expert opinion is utilized in two phases i) information gathering about indicators that feeds into the matrix, and ii) in determining what indicators may be applicable to Manitoba from the indicator matrix based on value versus ease of measurement. Initial results indicate a marked preference for landscape-based indicators over species based indicators for comprehensive monitoring of Biodiversity at the ecosite level. Upon completion, our goals of incorporating Biodiversity indicators within the Ecosite Decision Support System and effective conservation of Biodiversity using landscape-based indicators will be addressed.
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Geographic range size is a poor predictor of colonisation ability – evidence from regenerating dune forests in South Africa

Species with large geographic ranges in their native habitats tend to more successful at invading novel habitats. Since these species should also be better at colonising disturbed habitats, range size can influence the outcome of post-disturbance regeneration and hence the management of ecological restoration of disturbed habitats for conservation. Here we evaluate whether range size (number of quarter-degree grid squares in southern Africa) influences bird and tree species’ colonisation ability in disturbed coastal dune forest patches in South Africa. Some of these are regenerating in response to post-mining rehabilitation, while others are regenerating spontaneously. Bird range size did not show a linear relationship with successional stage of colonisation, regardless of the type of regenerating habitat, but the relationship was recognisably polygonal. Thus, species with small range sizes colonised at any stage, while species with large range sizes never colonised late in a chronosequence. Indications of a stepped sequence of colonisation suggest that habitat suitability may play a proximal and more important role. Tree range size showed a fairly similar pattern to that of birds, but was more variable for all subdivisions of range (subcontinent, province, biogeographic province). Our results suggest that macro-ecological life history characteristics play an underlying role in colonisation dynamics, but that local processes and interactions probably modify these relationships substantially. Colonisation models based solely on macro-ecological characteristics will thus fail to predict the outcome of rehabilitation actions and some effort has to be made to understand the relative role of local, more landscape-specific factors, such as between-patch dispersal rates, on colonisation dynamics.
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Distribution and habitat use of a nomadic bird at multiple scales:  a case study using the Australian Bustard in arid Australia

A large proportion of the avifauna of arid Australia is characterised by dispersive, nomadic movements and large population fluctuations in response to variable climatic conditions. These characteristics complicate conservation, population monitoring and reserve design for such species.  Using the Australian Bustard (Ardeotis australis) as a model, this study examines the ecology and movements of this nomadic species at multiple scales, by 1) a detailed investigation of the ecological relationships between bustards and different fire regimes, land uses and levels of primary productivity at specific sites and 2) an analysis of landscape-scale bustard distribution and habitat use incorporating spatial information systems and satellite telemetry. At local and regional scales bustards require a range of habitats for different aspects of their life histories and respond opportunistically to fire and rainfall events. For landscape-scale analyses records of bustard distribution were collated from aerial surveys, published and unpublished records and responses to a large, continental-scale mail survey. At this scale preferred habitats included grasslands, shrublands, run-off areas and open woodland under certain conditions of productivity. Relating distribution records to rainfall and satellite-derived indices of primary productivity within these habitats identified key areas for breeding bustards during productive seasons and refugia during periods of drought. The utility and potential of these methods for predicting nomadic movements and detecting the widely spaced, ephemeral and temporally variable habitat of bustards is discussed in light of developing techniques for pre-emptive conservation planning for such nomadic birds. Satellite telemetry of movements of individual bustards in relation to techniques developed in the present study is in progress and updated results will be presented.


