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	1320 – 1340
	KHOROZYAN, I.  People, habitats and GIS-based development of megafauna conservation in Armenia.

	1340 – 1400
	CASTLEY, J.G.; Sims-Castley, R.; Bezuidenhout, H.; Knight, M.H.  Long-term aerial survey data and GIS tools: a key to refining large mammal stocking rates for the Vaalbos National Park, South Africa?

	1400 – 1420
	McKAY, G.M.  Evaluation of photographic techniques for monitoring populations of migratory shorebirds.

	1420 – 1440
	LAASS, J.; Zimmerman, F.; Ryser, A.; Jobin-Molinari, A.; Breitenmoser, U.  The use of camera-traps in sight-resight approach for a quantitative monitoring of lynx.

	1440 – 1500
	PETERSON, M.N.; Peterson, T.R.; Peterson, M.J.  Improving wildlife conservation policy by exploiting its scientific, ethical, and political paradoxes.

	1500 – 1520
	RAMP, D.; Croft, D.  Developing new technologies for reducing wildlife mortality on Australian roads.

	1520 – 1550
	Afternoon tea

	1550 – 1610
	MITCHELL, B.R.; Jaeger, M.M.; Barrett, R.H. Predator calling as a tool for the selective control of problem coyotes.

	1610 – 1630
	SEITZ, R.; Harris. P.  Four dimensional snag habitat creation and effectiveness monitoring in the western Oregon Cascades.

	1630 – 1650
	ALAIS, M.A.; Slotow, R.; Bloomer, P.  Conservation genetic management of elephant populations in South Africa.

	1650 – 1710
	GIBSON, L.A.; Wilson, B.A.; Cahill, D.M.; Hill, J.  Predictive distribution models and their application in wildlife conservation.

	1710 – 1730
	MONKS, A.  The use of faecal alkanes for determining diet composition and intake in the brushtail possum – a calibration/validation study.


KHOROZYAN, Igor XE "KHOROZYAN, Igor" 
Armenian Leopard Conservation Society, Mashtotz Ave. 48/17, Yerevan 375009, Armenia. E-mail: leopard_am@yahoo.com.

People, habitats and GIS-based development of megafauna conservation in Armenia

Increasing conflicts between rural people and large mammalian predators threaten carnivore existence in many developing countries. As a result, spatial aspects of man-predator interactions have become a crucial issue in wildlife conservation and management. Since 2002, we have studied the ecology and movement of the Persian leopard (Panthera pardus saxicolor) in the Khosrov Reserve and Gndasar Mt./Noravank Canyon areas of Armenia to determine conservation priorities for this rarest mammal of the national fauna. Through field surveys, we developed a GIS map with 15 cartographic layers: leopard scats, leopard tracks, leopard track sets, leopard range, landscape belts, reserve borders, roads, forests and crop lands, settlements, reserve infrastructure, shepherd camps, road posts, fish farms, bee hives, and poultry farms. The most important human activity is livestock breeding at the numerous shepherd camps. Generally, leopard sign (latrines and tracks) and shepherd camps are located on average at 1878.1 m and 1820.6 m, respectively, in the Khosrov Reserve area and on average at 2563.0 m and 2165.0 m, respectively, in the Gndasar Mt./Noravank Canyon area. We have the databases for human population, livestock numbers by species, and pasture lands in all villages within our study area. The critical habitat for the leopard in the Khosrov Reserve is juniper (Juniperus spp.) sparse forest (Jacobs’ habitat preference index D = 0.7), unlike other habitats that either are used occasionally (D = -0.2 for arid and mountainous grasslands and -0.5 for subalpine grasslands) or ignored (D = -1 for semi-deserts, alpine grasslands, and nival zone). We propose seven essential measures which are sufficiently affordable, feasible, and socially friendly to make the leopard conservation workable.

CASTLEY, J. Guy XE "CASTLEY, J. Guy"  Rebecca SIMS-CASTLEY, Hugo BEZUIDENHOUT and Michael H. KNIGHT

South African National Parks, Scientific Services, PO Box 20419, Humewood, 6013, Port Elizabeth, South Africa (JGC, MHK); Terrestrial Ecology Research Unit, University of Port Elizabeth, PO Box 1600, Port Elizabeth, 6000 (RSC); South African National Parks, Scientific Services, PO Box 110040, Hadison Park, 8306, Kimberley, South Africa (HB).

Long-term aerial survey data and GIS tools: a key to refining large mammal stocking rates for the Vaalbos National Park, South Africa?

Stocking rates for small national parks (<2000 km²) are routinely calculated using baseline agricultural estimates of habitat carrying capacities. Wildlife species are equated to large stock units (LSU’s) or animal units and apportioned into different feeding guilds based on their dominant dietary preferences. Current stocking rates assume that wildlife species utilise the entire area available. Thirteen vegetation communities have been described from the Vaalbos National Park in the Northern Cape, South Africa. Large mammal distribution in the park was from repeated long-term aerial surveys (1994-2002) and the utlization of the various vegetation communities was determined using GIS. The representative species from the four separate feeding guilds did not make equal use of all habitats. All feeding guilds predominantly used the same three vegetation communities while mixed feeders and browsers also used an additional habitat. Within these selected communities there appeared to be a partitioning of the habitat within the respective guilds. Three of the four vegetation communities selected have previously been identified as those with a higher carrying capacity for grazing species while the fourth, a dense shrubland community, was predominantly selected for by the mixed feeders and browsers. These results suggest that earlier assumptions made with regards to habitat utilization and the calculation of stocking rates for the park are not valid and should be revised.

McKAY, George M. XE "McKAY, George M." 
P.O. Box 110, Pacific Palms, NSW 2428, Australia.

Evaluation of photographic techniques for monitoring populations of migratory shorebirds

Migratory shorebirds have traditionally been monitored at their over-wintering sites by simultaneous censuses or counts conducted at roost sites. Such counts are subject to a number of potential errors, whose magnitude cannot be estimated. The errors include: poor visibility of birds roosting in vegetation such as mangroves, disturbance and movement of birds during counts, and the sheer difficulty of counting a tightly packed flock of birds. Furthermore, as these counts are not replicated, confidence intervals and variance estimates cannot be calculated and thus counts lack power to detect change over time. I describe a technique that combines image analysis of photographs of birds on their feeding grounds with simultaneous estimates of proportions of target species. At predetermined surveyed sites, overlapping photographs are taken with a calibrated camera of all birds within an angle of 45( or less on either side of a line perpendicular from the observer to the ebbing tide. The observer then records the numbers of target species, non-target species, and unidentifiable birds. The photographic images are analyzed and counts of birds in segments of the images are obtained. Algorithms are described for calculating densities of target species from these data. This technique permits statistical treatment as a stratified random sampling method. Variance estimates and confidence intervals can be derived and the power to detect change over successive sampling periods can be calculated. Extensions of the method to conduct sampling at non-tidal sites and the use of kites and remote-controlled model aircraft as camera platforms are discussed.

LAASS, Jens XE "LAASS, Jens" , Fridolin ZIMMERMAN, Andreas RYSER, Anja JOBIN-MOLINARI and Urs BREITENMOSER

Department of Wildlife Biology and Game Management, BOKU - University of Natural Resources and Applied Life Sciences, Vienna, Peter-Jordanstr. 76, A-1180 Vienna, Austria (JL); KORA, Thunstr. 31, CH-3074 Muri, Switzerland (FZ, AR, AJM); Institute of Veterinary Virology, University of Bern, Länggass-Str. 122, CH-3012 Bern, Switzerland (UB).
The use of camera-traps in sight-resight approach for a quantitative monitoring of lynx

We tested camera-traps in a sight/resight approach to estimate the size of a population of Eurasian lynx (Lynx lynx) in the Swiss Alps. An ongoing telemetry-study provided the possibility to evaluate model assumptions and resulting population estimates. We systematically installed camera-traps at forestry roads and game-trails in a 600 km² study-area in the Swiss Alps. The cameras were installed for four sampling periods of 21 days in 1998; 2646 camera-nights resulted in 50 sightings of individual lynx. Based on the individual coat patterns we identified 16 different lynx. The corresponding capture histories resulted in a population estimate of 20 lynx (95% CI: 17-30) using model Mt of program CAPTURE. This estimate corresponded well with the estimate of 20 independent lynx based on the spatial distribution of radio-tagged lynx. The use of camera-traps for widespread monitoring of lynx was restricted by the need to associate the two differently colored flanks of the animals. To obtain such pictures without handling the animals, we set single cameras at kills to obtain pictures of both flanks of the animal as it moves around the kill. First results were promising as both sides of the lynx were pictured in 21 of 46 cases. We propose a combination of camera-traps opportunistically set at kill-sites with camera-traps systematically installed at game-trails as an effective non-invasive method to estimate the population size of secretive large carnivores such as the lynx.
PETERSON, M. Nils XE "PETERSON, M. Nils" , Tarla R. PETERSON and Markus J. PETERSON

Department of Wildlife and Fisheries Sciences, Texas A&M University 2258, College Station, TX 77843-2258 USA (MNP, MJP); Department of Communication, University of Utah, Salt Lake City, UT 84112, USA (TRP).

Improving wildlife conservation policy by exploiting its scientific, ethical, and political paradoxes

Wildlife conservation in liberal democracies requires negotiation of 3 processes:  experimental science informs people of probable outcomes from certain behaviors, people combine the resulting knowledge with their ethical systems to select preferred actions, and debate among divergent perspectives evolves though political processes to influence conservation policy. In each process, ambiguity rooted in paradox threatens conservation efforts. Certainty in science produces paradigmatic tyranny, which slows scientists’ ability to generate new knowledge.  At the same time, relativity weakens science’s predictive ability. Both approaches minimize science’s utility in developing conservation policy. The ethical paradox entails similar problems. Ethical monism necessitates the tyranny of one moral perspective over all others, while ethical pluralism dilutes society’s ability to determine a right course of action. Politically, liberal democracies are torn between the tyranny of popular sovereignty and the anarchy of individual freedom.  After describing and critiquing attempts to diminish these paradoxes, we synthesize a systems model that suggests ways to exploit them instead. Our model follows from Kauffman (1995, 2000) and Grant et al’s (2002) argument that all living systems evolve towards a boundary at the edge of chaos and order, where they maximize ability to coordinate complex activities.  We demonstrate this phenomenon in the scientific, moral, and political paradoxes running through wildlife conservation, arguing that a conflict-based approach to may be not only the most socially realistic, but also the most ecologically fit, means of developing and implementing effective policy for wildlife conservation.

RAMP, Daniel XE "RAMP, Daniel"  and David CROFT

School of Biological, Earth & Environmental Sciences, University of New South Wales, Sydney, 2052, Australia.

Developing new technologies for reducing wildlife mortality on Australian roads

Wildlife roadkill accrues high economic and social costs. Motor vehicle damage, human fatalities and passenger distress, high insurance premiums, and loss of biodiversity all result from wildlife-vehicle collisions. To mitigate this problem, technologies have been developed that aim to reduce the number of collisions. The majority of these products have been developed in the U.S. or Europe, and questions remain about their applicability to Australian wildlife. Of those products that have been previously tested in Australia, either problems with the methodology used in the evaluation, or questionable construction of the product have prevented much progress in finding products that work. We have taken a rigorous approach in evaluating the behavioural responses of a variety of macropodid species to sight, sound, and smell stimuli that may be utilised to reduce the mortality of wildlife on roads. We do this to redress the lack of effective products suitable for Australian wildlife. We explore how macropodid species respond to the passage of simulated and real vehicles in order to determine what sensory cues are used when assessing threat. We report on the success of our trials and suggest areas of further research. Importantly, we describe a suitable framework for implementing effective technologies once they are identified.

MITCHELL, Brian R. XE "MITCHELL, Brian R." , Michael M. JAEGER and Reginald H. BARRETT

Department of Environmental Science, Policy and Management, University of California, Berkeley, 151 Hilgard Hall #3110, Berkeley, CA  94720-3110, United States of America (BRM, RHB); USDA/APHIS/WS/NWRC, College of Natural Resources, Utah State University, Logan, UT  84322-5230, United States of America (MMJ).

Predator calling as a tool for the selecTIVE control of problem coyotes

Coyotes (Canis latrans) are a significant predator of livestock, especially sheep, in the western United States.  Research has shown that breeding – or alpha – coyotes are more likely to kill livestock than territorial associates and transient individuals.  However, alpha coyotes are more difficult to kill using typical techniques (e.g., leghold traps, snares, and cyanide ejectors) than other coyotes.  An appropriate selective and socially acceptable method of targeting specific problem animals could reduce livestock losses while minimizing adverse ecological effects on coyote populations.  Because long-range vocal communication is used by breeding coyotes for territory maintenance and defense, we hypothesized that coyote vocalizations could be used to selectively attract alphas.  We determined social status of coyotes in a northern California population using radio-telemetry and genetic testing.  From spring 2000 to summer 2002, we conducted in excess of 400 playback trials using a population of more than 50 collared coyotes.  Preliminary results from the first year of playbacks indicated that coyote vocalizations were much more likely than other types of calls (including a siren and human imitations of prey and coyote vocalizations) to result in an approach by territorial coyotes.  The second year of playbacks focused entirely on coyote vocalizations, and preliminary results indicate that coyote howls by one or two individuals are most likely to selectively attract breeding coyotes.  Our research suggests that appropriate calling and shooting methods can be used to selectively manage problem coyotes.

SEITZ, Ruby XE "SEITZ, Ruby"  and Penny HARRIS

McKenzie River Ranger District, Willamette National Forest, 56700 McKenzie Hwy, McKenzie Bridge, Oregon, 97413 U.S.A.

Four dimensional snag habitat creation and effectiveness monitoring in the western Oregon Cascades

Four dimensional snag creation provides diverse and sustainable wildlife habitat after logging by variable distribution in tree sizes, heights, placement, and time by using different treatments.  Young and mature trees are topped and high girdled leaving differing numbers of live limbs, inoculated with various species of heart rot fungi, and combinations of these.  In 2002 we monitored tree characteristics and wildlife use on 469 Douglas-fir snags and trees blasted (n=139), inoculated (n=160), girdled (n=158), and saw topped (n=12) from 1988-1995.  Bird foraging use consisting of flaking, holes, and/or cavities was evident on greater than 50% of trees for each treatment types.  Potential nest cavities were present in 38% blasted, 2% girdled, 0% inoculated, and 42% of saw-topped trees.  Potential nest cavities were observed for use, however, the narrow diurnal and seasonal window for effective monitoring and related expense limited our data collection. Blasted trees showed 95% foraging use approximately10 years after treatment. Girdled trees show similar patterns of foraging use compared to blasted and saw topped trees; potential nest cavity development appears to be considerably slower.  Inoculated trees are not expected to die for several decades, but showed signs of foraging 7 or more years after treatment.  Destructive sampling of 26 trees in 1999 and 2002 found heart rot presence above or below the inoculation dowel in 17 trees 8-10 years after treatment.  Heart rot, which was introduced by inoculation, is expected to be important for future nest cavity development.  Multiple dimensions and methods of snag creation best mimic nature and appear to be an effective method of restoring habitat in logged forested areas.

ALAIS, Marina A. XE "ALAIS, Marina A." , Rob SLOTOW and Paulette BLOOMER

Molecular Ecology and Evolution Program, Department of Genetics, University of Pretoria, 0002, South Africa (MAA, PB); School of Life & Environmental Sciences, George Campbell Building, University of Natal, Durban, 4041, South Africa (RS).

Conservation genetic management of elephant populations in South Africa

Wildlife translocation in South Africa has become commonplace for game reserves and private game farms wishing to repopulate their land with animals that historically occurred there. The majority of reintroduced elephants (Loxodonta africana) found in reserves in South Africa originated from Kruger National Park. To date, no genetic analyses of these reintroduced populations have taken place. Genetic analyses are crucial since problems such as inbreeding depression, outbreeding depression, and loss of genetic variation can be augmented by artificial gene flow. We analyzed the genetic diversity of the elephant populations in Pilansberg National Park, Hluhluwe-Umfolozi Park, and Madikwe Game Reserve using eight microsatellite loci. Genetic diversity of these populations was also compared to that of the Kruger National Park, the original source population, as well as to the Addo Elephant National Park, a population known to have undergone a severe bottleneck. Results show that the Kruger Park has the highest diversity, with the other populations having lower diversity due to the genetic composition of the founder groups. These results can be used in combination with behavioural and ecological information to make well-informed decisions with regards to the future management of elephant populations in South Africa.
GIBSON, Lesley A. XE "GIBSON, Lesley A." , Barbara A. WILSON, David M. CAHILL and John HILL

School of Ecology and Environment, Deakin University, Geelong, Victoria 3217, Australia (LAG, BAW); School of Biological and Chemical Sciences, Deakin University, Geelong, Victoria 3217, Australia (DMC); Alcoa World Alumina Australia, Private Bag 1, Portland, Vic. 3052, Australia (JH).

Predictive distribution models and their application in wildlife conservation

Wildlife managers are often faced with the difficult task of determining the distribution of species, and their preferred habitats, at large spatial scales. This task is even more challenging when the species of concern is in low abundance and/or the terrain is largely inaccessible. Spatially explicit distribution models, derived from multivariate statistical analyses and implemented in a geographic information system (GIS), can be used to predict the distributions of species and their habitats, thus making them a useful conservation tool. We present two such models: one for a dasyurid, the Swamp Antechinus (Antechinus minimus), and the other for a ground-dwelling bird, the Rufous Bristlebird (Dasyornis broadbenti), both of which are rare species occurring in the coastal heathlands of south-western Victoria. Models were generated using generalized linear modelling (GLM) techniques with species presence or absence as the independent variable and a series of landscape variables derived from GIS layers and high-resolution imagery as the predictors. The most parsimonious model, based on the Akaike Information Criterion, for each species then was extrapolated spatially in a GIS. Probability of species presence was used as an index of habitat suitability. Because habitat fragmentation is thought to be one of the major threats to these species, an assessment of the spatial distribution of suitable habitat across the landscape is vital in prescribing management actions to prevent further habitat fragmentation.

MONKS, Adrian XE "MONKS, Adrian" 
Landcare Research, Private Bag 1930, Dunedin, New Zealand.

The use of faecal alkanes for determining diet composition and intake in the brushtail possum – a calibration/validation study

The application of plant-herbivore interactive models to brushtail possum (Trichosurus vulpecula) populations requires that we understand the functional response of possums to changes in their food supply. Currently we do not have a quantitative technique for estimating dietary intake in possums. A relatively new development in dietary studies of herbivores is the use of the faecal alkane technique. The faecal alkane technique uses plant cuticle waxes to determine diet composition of individuals from faecal samples and when combined with an external wax marker, can also be used to estimate dry matter intake. While the faecal alkane method has been calibrated extensively for ruminants and a more limited number of non-ruminant Eutherian mammals, there is no published calibration of faecal recovery of alkanes for Marsupials. A two-part calibration/validation study was undertaken in which brushtail possums were fed diets containing up to 5 species of leaves and fruits in a dry pelleted form. These data are assessed to determine the suitability of the alkane technique for application in brushtail possums.


