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	1320 – 1340
	COWAN, D.P.; Prickett, T.; Dendy, J.; Smith, G.C.   The use of population models in the development of a decision support system for rabbit management.

	1340 – 1400
	McCULLOUGH, D.R.  Climate and extreme population fluctuations in kangaroos, emus, and feral goats in western New South Wales, Australia.

	1400 – 1420
	FLETCHER, D.  High density kangaroo populations – why are they just so high?

	1420 – 1440
	KUMAR, S.  Wolf-human conflicts in Uttar Pradesh, India.

	1440 – 1500
	KELLY, D.; Innes, J.; Robertson, A.W.; Ladley, J.J.; Anderson, S.H.  The impact of mammalian pest control on “common” native forest birds in New Zealand.

	1500 – 1520
	HERSTEINSSON, P.  The re-establishment of a native carnivore population reduces bird air strike hazard at Keflavik International Airport.

	1520 – 1550
	Afternoon tea

	1550 – 1610
	SINGLA, N.; Parshad, V.R.  Rodent population management in a mungbean crop.

	1610 – 1630
	ALLEN, J.; Merrill, E.; Lele, S.; McInenly, L.; Hamilton, S.; Bradley, M.; jensen, O.; Boyce, M.; Sanchez, A.  Evaluation of model-based approaches for estimating ungulate populations from aerial surveys.

	1630 – 1650
	FRANKLIN, A.B.; Lukacs, P.K.; Anderson, D.R.  A new design to estimate density of trappable organisms: the trapping line transect.

	1650 – 1710
	HAUSER, C.E.; Pople, A.R.; Possingham, H.P.  Optimal monitoring frequency for kangaroo populations: a decision theory approach.

	1710 – 1730
	WATSON, D.M.; Seddon, P.J.; Barker, R.; Lalas, C.  Calibration of mark-recapture and total count data for New Zealand fur seals in the Otago and Southland regions.
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The use of population models in the development of a decision support system for rabbit management

The wild rabbit is the single most important economic problem for agriculture in the UK arising from wildife. A key focus of current research is the development of a decision support system as a reliable tool for predicting rabbit damage and providing guidance on appropriate management strategies. At the core of this system is a rabbit population model that predicts rabbit numbers in particular agricultural settings, given different levels of control. Recent research on density dependent processes may explain why local rabbit populations can irrupt suddenly from low levels to those which lead to major agricultural losses. The population model underpinning the system now incorporates these processes along with disease and new findings regarding migration into population voids created by control. The decision support system links the population predictions to models of rabbit damage for different crops in the context of naturally fluctuating rabbit numbers.  Predicted levels of damage, under different management regimes, can be integrated with estimated costs of different management options thus enabling cost-benefit analyses to identify optimal management strategies. It is anticipated that the system will facilitate: 

· Full utilisation, integration, and exploitation of our knowledge of rabbit population  biology.  

· Implementation of more cost-effective rabbit managment strategies. 

· Long-term reductions in rabbit numbers as a result of improved choice of control operations enabling growers to deal better with critical problems.

· Reduced reliance on traditional methods of rabbit management involving culling with associated animal welfare concerns.
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Ecosystem Sciences Division, Department of Environmental Science, Policy, and Management, and Museum of Vertebrate Zoology, University of California, Berkeley CA 94720-3110.

Climate and extreme population fluctuations in kangaroos, emus, and feral goats in western New South Wales, Australia

Population fluctuations of kangaroos with variable rainfall in outback Australia are well documented, with previous declines of around 50% being reported. In 1985-86, following population recovery from the 1982-83 drought, I estimated populations of five species of large herbivores (three species of kangaroos: red kangaroo, Macropus rufus; eastern grey kangaroo, M. giganteus; western grey kangaroo, M. fuliginosus; emu, Dromaius novaehollandiae; and feral goat, Capra hircus) at Yathong Nature Reserve, located between Cobar and Hillston in western New South Wales. These estimates established the baseline for subsequent population buildups that coincided with consistently moderate to good rainfall over the next 15 years. Estimates from re-sampling of 1985-86 transects in September, 2001 showed an order of magnitude greater number of these species, with the most abundant species switching from red to western grey kangaroo. An El Ninõ-driven drought began in late 2001, and by December, the herbaceous vegetation was mostly consumed or dried. By June 2002, the nature reserve was essentially bare ground (both inside and outside of enclosures), woody plants had been high-lined, and most water sources had dried. Kangaroos had largely suspended movement and rested quietly in the shade, presumably to conserve energy and water. This drought, the worst since rainfall records began, was broken by heavy rains at Yathong in late February, 2003. I will estimate the surviving populations in March, 2003, and expect a greater than 90% decrease from peak numbers. This natural buildup and crash will equal or exceed in amplitude the most extreme cases reported for large herbivores.
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Applied Ecology Research Group, University of Canberra, ACT 2601, and Environment ACT, P.O. Box 144, Lyneham 2602, Australia.

High density kangaroo populations – why are they just so high?

The theory of plant-herbivore dynamics predicts that herbivore abundance increases as plant biomass increases. The interactive ‘laissez faire’ model predicts a positive concave-down relationship between equilibrium herbivore and equilibrium plant abundance and the interactive ‘interferential’ model predicts a positive linear relationship. The ‘kangaroo’ model developed for the rangelands also predicts a concave down relationship. Aspects of the theory of plant-herbivore dynamics are being studied for eastern grey kangaroos (Macropus giganteus) in seasonal, temperate conditions near Canberra, Australia. Unexploited populations on three research sites have stable densities of 5‑6 ha1, which is higher than previous local estimates, an order of magnitude higher than densities of similar kangaroo species in semi-arid environments, and may be the highest kangaroo densities reported. A possible explanation is that kangaroo populations in other areas would be just as dense if unexploited, or that there have been no counts where this happens. Alternatively, kangaroo densities are high near Canberra because the region presents an optimization between the magnitude and the variability of rainfall and hence in pasture biomass. The research is to evaluate current models and develop a new ecological model that explains variation in kangaroo density in a seasonal, temperate environment and that can be used to examine potential management options, such as ‘damage mitigation’ culling on grazing properties in the region, and alternative management options within the conservation estate.

KUMAR, Satish XE "KUMAR, Satish" 
Aligarh Muslim University, Aligarh-202 002, India.

Wolf-human conflicts in Uttar Pradesh, India

The Indian wolf (Canis lupus pallipes) has disappeared from most of its former range in Uttar Pradesh (UP) due to loss of habitat, prey, and increases in human population and agricultural practices. Wolf-human conflict, primarily wolves attacking children, is threatening their survival. I investigated 144 lethal and non-lethal attacks on children in UP between January 1997 and January 2003. All attack sites were located along the river Ganges and its major tributaries. Electron micrographs of hair samples collected from clothes and remains of victims were examined. Based on hair cuticle pattern, they were verified as wolf attacks. Measurements data on tracks, frequency and periodicity of attacks, and the area where attacks were located (>2000 km2) suggest involvement of more than one wolf pack in child attacks. Attacks were mostly (60.5%, n=86) on young children (1-5 years of age) and less on older children (9%, n=13) 10 years of age and older. More than 75% of the attack sites were located on outskirts of villages and very rarely (n=2) did wolves attack children from the centre of a village. When wolves were unsuccessful in a single attempt, they often repeated the attack 2 or 3 times. Wolves in some areas seem to have lost fear of humans, because they made 15 diurnal attacks. Among nocturnal attacks, over 80% (n=109) occurred between 22:00-04:00 H. Twenty five wolves were killed and 12 captured live in these areas. Most victims (n=124) belonged to the poorest section of  society with monthly income of $US20-25 or less. A compensation package of $US525 for lethal attacks, US210210 for seriously injured, and US$105 was given by the Forest Department (Wildlife Division) to the parents of victims.
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The impact of mammalian pest control on “common” native forest birds in New Zealand

Introduced mammalian predators have had major impacts on the New Zealand avifauna. Most attention has been focused on birds that have vanished, or threaten to vanish, from the “mainland” (North and South Islands). In some areas, intensive pest control is being implemented either for single-species management, or broader ecosystem restoration. However, there has been little attention given to birds that apparently are not currently threatened on the mainland. We present data on common birds at three levels of detail. First, for the bellbird (Anthornis melanura), a widespread and still “common” honeyeater, local densities are determined by predators rather than food supply, and are set at a level too low for adequate pollination of native plants. Second, we show that pollination failure is widespread in native bird-pollinated plants. Third, we review data from throughout New Zealand and classify extant forest birds on the mainland into four groups: (1) those unable to persist long-term outside pest-managed areas; (2) those that persist in unmanaged areas, but increase in density with pest management; (3) those apparently unresponsive to pest management; and (4) those that decrease after pest management, presumably due to increased competition with pest-sensitive birds. These results help clarify the relative importance of predation versus competition for food in New Zealand birds, and the impact of predators on ecosystem function.
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The re-establishment of a native carnivore population reduces bird air strike hazard at Keflavik International Airport

The population of Arctic foxes (Alopex lagopus), the only native carnivore in Iceland, was severely reduced by over-hunting in southwestern Iceland between the 1950’s and 1970’s but began to recover in the 1980’s. The Lesser Black-backed Gull (Larus fuscus), a recent immigrant, began to nest in southwestern Iceland in the 1950’s. By 1975 the gull colony at Keflavik International Airport, situated in southwestern Iceland, had grown to 1000-1500 pairs, to over 20 thousand pairs in the early 1990’s and to around 30 thousand pairs in the year 2000. The colony is considered a serious hazard to both military and civil air traffic. In spite of persecution by humans Arctic foxes are becoming re-established in the vicinity of Keflavik Airport and this is having a profound effect on the configuration and size of the gull colony. In spite of an increase in gull numbers from 1990 to 2000, the area covered by the gull colony contracted from 29 km2 to 23 km2 during this period as a direct consequence of successful breeding by Arctic foxes. A further retreat by up to one 1 km of the edge of the gull colony took place between 2000 and 2002 and it may disappear within a few years. It is evident that the severe hunting pressure previously exerted on the Arctic fox population in order to prevent damage to sheep farmers was a case of misguided wildlife management, resulting in an unexpected but highly dangerous state of affairs due to bird strike hazards at Keflavik Airport, a situation now being reversed by the re-establishment of the predator.
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Department of Zoology & Fisheries, Punjab Agricultural University, Ludhiana-141004, India.

Rodent population management in a mungbean crop

Rodents cause damage to agricultural crops by their burrowing, gnawing, and feeding activities. In India, where a rice-wheat-sugarcane rotation is the major cropping system, fields are generally free from April to June after the harvest of wheat crop. During this period, a mungbean (Vigna radiata L. Wilzeck) crop is often grown successfully and matures in about 60 days. Due to non-availability of alternate crops, rodent activity is generally high in mungbean fields. This motivated us to carry out management of the wild rodent population in this crop by integrating different control operations at different times. Management included habitat manipulation before sowing to destroy permanent rodent burrows and the removal of weeds that provided shelter and food. We also used herbicides, removal of weeds by hoeing, treatment with 2% zinc phosphide before pod formation, and treatment with 0.0375% coumatetralyl after pod formation. Pre- and post-treatment trap censuses were conducted to assess rodent control success. After harvest, crops were immediately removed from the fields to avoid damage by rodents. The results were compared with the reference fields where only a single treatment of 2% zinc phosphide was used without habitat manipulation, and the crop was not removed from the fields immediately after the harvest. Rodent trapping revealed the presence of the lesser bandicoot rat, Bandicota bengalensis (+ 80 % of the population) and field mice, Mus spp.  Efforts resulted in 90% rodent control success with a yield of  4 quintal/acre of mung seed as compared to 0.1 quintal/acre obtained from the control fields. Cultural practices combined with multiple rodenticide treatment, and followed by immediate retrieval of the crop from the field are important in protecting crops from rodent damage.
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Evaluation of model-based approaches for estimating ungulate populations from aerial surveys

Aerial counts are commonly used to survey ungulate populations, and methods have been studied to standardize survey conditions, minimize observer bias, and improve survey designs. Most surveys use stratified random sampling to obtain estimates, yet a clumped distribution of animals violates the assumption of random distribution. This study compares the efficiency of a stratified random sampling design to an improved stratification using a model-based approach in which strata are refined using GIS-based covariates. We use count data on elk from the central east slopes of the Rocky Mountains and on bison from Wood Buffalo National Park in Alberta, Canada, to test the relative efficiency of population counts using these two approaches. In both studies, surveys are conducted in winter and strata for random sampling were delineated based on expected densities. For model-based estimates, we divided the area into 0.25 km2 units, and modeled animal counts as a function of 7 environmental variables using a zero-inflated Poisson regression approach because a large number of the cells contained zero animals. Elk counts were adjusted for sightability, and areas adjustments were made for cells that could not be completely surveyed. We report environmental and group conditions under which the model-based approach improved survey efficiency, and make recommendations for survey changes to improve precision of population estimates.
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A new design to estimate density of trappable organisms: the trapping line transect

Current sampling designs for trappable organisms are restricted primarily to grid-based, capture-recapture designs or distance sampling in the form of trapping webs. Current designs have limitations, such as areal estimation problems in grid-based, capture-recapture designs and large areal extent in trapping webs. Here, we present an alternative design, trapping line transects, which overcomes some of these limitations. Trapping line transects utilize a priori detectability distributions to define trap placement and distribution away from a central trap line. This configuration is narrower and more linear than either trapping grids or trapping webs. Thus, the trapping line transect has greater utility in habitat-based studies where habitat patch size may limit the size of sampling designs. As with trapping webs, information on recaptures of animals can be incorporated into density estimation using the trapping line transect. In addition, the software package WEBSIM (developed by PKL) is available to assist in designing studies using trapping line transects. We illustrate the use of trapping line transects with a study on small mammals in forest ecotones in northern California, USA.
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Optimal monitoring frequency for kangaroo populations: a decision theory approach

Kangaroo (Macropus spp.) distribution and abundance are monitored to determine suitable harvesting strategies.  Aerial surveys are conducted over vast areas of inland Australia (Queensland, New South Wales, South Australia, Western Australia), at best annually, for over two decades in some cases. This study will explore whether these costly surveys can be conducted less frequently in some circumstances.  At very low densities, a viable harvesting industry is threatened and there is a risk of extinction.  At high densities, damage may impact the pastoral industry. Thus the most accurate estimate is required as abundance approaches these limits.  Many of the costs are political as the three interest groups – conservationists, the kangaroo industry and the pastoral industry – lobby government with respect to appropriate kangaroo densities. However, surveys might be conducted less frequently when abundance is at intermediate levels. Stochastic dynamic programming will be used to recommend a monitoring strategy that maximises net benefits taking into account social and economic values. The optimal decision is determined by the estimated kangaroo abundance, pasture biomass and the uncertainty in the current population estimate under the current harvest policy.

WATSON, Deborah M. XE "WATSON, Deborah M." , Philip J. SEDDON, Richard BARKER and Chris LALAS 
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Calibration of mark-recapture and total count data for New Zealand fur seals in the Otago and Southland regions

New Zealand fur seals (Arctocephalus forsteri) were heavily exploited by the sealing industry in the 1800s. After being exterminated from mainland New Zealand, complete protection was granted in 1916. Since then the population has steadily increased and expanded its territory northward from subantarctic islands. The southern South Island has the highest density of breeding colonies in New Zealand, and total counts of all animals are done on the majority of these colonies every year. Total pup counts are used as an index of breeding female numbers and success. Total counts are quick, do not involve handling animals, and provide minimum population estimates rather than measures of absolute abundance. Contrastingly, mark-recapture estimates provide confidence intervals for total population estimates. This study analysed mark-recapture and total count data from the 2003 breeding season for fifteen colonies in the Otago and Southland regions. Regression analyses enabled calibration between mark-recapture and total count data for A. forsteri pups. Calibration allows researchers to perform total counts, yet have the precision of a mark-recapture study. This study also analysed the value of total counts as an index of pup abundance. Analysis of the variance of total counts due to colony characteristics, weather, and observer bias was undertaken. Results enable researchers to target the conditions in which total counts tend to be highest. Recalibration of historic total pup count data enables confirmation of population trends with greater precision than previously possible.


