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	1320 – 1340
	COOKE, B.D.  Control of introduced vertebrates in Galapagos.

	1340 – 1400
	SCROGGIE, M.P.; Todd, C.R.; Gillespie, G.R.  Using mark-recapture analysis and population models to investigate management strategies for Spotted Tree Frogs.

	1400 – 1420
	NEUBERT, M.G.; Caswell, H. Dispersal and demography: quantifying invasions, reintroductions, and range expansions of wildlife populations.

	1420 – 1440
	KAITALA, V.; Enberg, K.  Population recovery and harvest strategies.

	1440 – 1500
	HONE, J.  What we still do not know about population dynamics and management.

	1500 – 1520
	HUNTER, C.M.; Caswell, H.; Neubert, M.G. Sensitivity analysis for spatially distributed wildlife populations.

	1520 – 1550
	Afternoon tea

	1550 – 1610
	TOCHER, M.D.  The fate of grand and Otago skink populations following feral cat control: a six year study.

	1610 – 1630
	REILLY, B. K.  Aerial counts of large ungulates in southern Africa: a review.

	1630 – 1650
	ENBERG, K.; Kaitala, V.  Extinctions in population management.

	1650 – 1710
	DAVEY, C.C.; Sinclair, A.R.E.; Pech, R.P.  Do exotic vertebrates structure the flora and fauna of South Eastern Australia? A case study from Lake Burrendong, New South Wales.
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Control of introduced vertebrates in Galapagos

Introduced vertebrates undoubtedly threaten many of the endemic species in the Galapagos archipelago. Feral goats have drastically changed the vegetation on some islands reducing shrubland to grasslands. Feral pigs and introduced black rats are predators of the eggs and young of turtles tortoises and endemic birds. The impact of recently introduced birds such as the Smooth-billed Anis (Crotophagus ani) remains uncertain, although they are clearly egg predators of native birds, and the frog (Scinax quinquefasciata) obviously eats large numbers of insects and could be reservoirs of avian diseases or provide a basic prey population facilitatating colonisation by specialist predators such as snakes. Domestic dogs and cats are major predators of iconic species such as iguanas. A goat control program has been implemented with significant reductions in numbers and eradication from some islands. It has also been possible to eliminate rats from smaller islands but mitigation of rat predation on species like the Dark-rumped Petrel or the Mangrove Finch is problematic in terms of determining the level of control necessary to protect eggs and nestlings. Rather than viewing the control of introduced vertebrates largely in the context of specific conservation issues, it is better to prepare a major strategy for their control that, where necessary, includes urban, agricultural and conservation areas. It is also important to include within these strategies appropriate policies for including the local community in issues such as quarantine to stop spread of pests between islands and in resolving the agricultural and urban problems that introduced vertebrates cause.
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Using mark-recapture analysis and population models to investigate management strategies for Spotted Tree Frogs

The Spotted Tree Frog, Litoria spenceri, is a temperate stream-dwelling frog confined to upland streams in south-eastern Australia. Spotted Tree Frogs have undergone pronounced population declines and local extinction in recent times. Evidence suggests that predation by introduced trout has been a major cause of observed declines and extinctions. As part of a research and monitoring program for the species, a mark-recapture study of two local populations has been conducted for the past ten years. Mark-recapture analysis indicates one population to be relatively stable, with a rate-of-increase greater than one (Taponga River), but the other population is in decline, with a growth rate less than one (Still Creek). The survival rates of all life-history stages are similar in both populations, except that first-year survival at Still Creek was half that at Taponga River. From the mark-recapture data and available (but limited) biological understanding, stochastic population models were developed to explore management options for Spotted Tree Frog populations. As part of an adaptive management experiment, trout are to be eradicated or controlled within the Still Creek catchment. Modelling of these management actions predicts increases in population growth rate, and reduced risks of further decline. Cost-benefit analysis of the two proposed management actions, following small-scale trout removal trials, may be used to determine the most effective management strategy.
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Dispersal and demography: quantifying invasions, reintroductions, and range expansions of wildlife populations

Invasions of non-native species, reintroductions of formerly native species, and natural range expansions share some common ecological features. If successful, they result in a gradual spread of a population across a landscape. The rate of spread depends on both local demography (survival, growth, and reproduction at each point on the landscape) and on dispersal. Both demography and dispersal are stage-dependent, often dramatically so. That is, survival, growth, reproduction, and the propensity to disperse all depend on age, size, maturity, and other life cycle variables. Our goal here is to present a modelling framework that links demographic and dispersal data and uses them to describe invasions. The models combine matrix population models of arbitrary complexity with a distribution (either parametric or non-parametric) of stage-specific dispersal distances. We show how to construct such a model, and how to calculate from it the speed of population spread (the invasion wave speed). We also present the sensitivity and elasticity of invasion speed to changes in demographic and dispersal parameters.  Applications of the method to bird populations show good agreement between calculated and measured invasion speeds, and we will show some examples of such applications. Wildlife ecologists have traditionally used population growth rate and its sensitivities and elasticities to interpret population responses to the environment. Our model provides indices of population spread in space that complement those measures of population growth in abundance. The results can be used to design strategies for control of invasive pests or to support reintroduction efforts.
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Population recovery and harvest strategies

Threshold harvesting strategies have been recommended for sustainable utilization of resources when the resource levels vary considerably. We analyze the use of proportional threshold harvest strategies in fluctuating populations. In our model, the dynamics of the resource are subjected to environmental variation that may have different temporal autocorrelation structures. Combining age-structured population dynamics and environmental noise with different autocorrelation structures will create different recovery processes of the resource. Different types of recovery processes, in turn, affect the functioning of different harvest strategies, in particular those based on thresholds. Our criteria for evaluating the harvesting strategies are variability in the yield, maximum sustainable yield, or risk of the collapse of the population below a critical level. In the latter case, the collapse of the population will result in harvest moratorium. We show that the outcome of using a proportional threshold harvest strategy will depend on the autocorrelation structure of the environmental noise affecting the population dynamics.
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What we still do not know about population dynamics and management

Caughley (1981) reviewed the population ecology of herbivorous large mammals and suggested that there were three key relationships (food growth rate, functional response and numerical response) determining population dynamics, and we do not know much about them. He suggested the three relationships had not been estimated, and needed to be. A review of the literature shows that many of the latter two relationships have since been estimated, such as for red kangaroo, western grey kangaroo, feral pig, house mouse, European rabbit and red fox in Australia, brushtail possum in New Zealand, kudu in Africa, barn owls and Soay sheep in the UK, and owls in Scandinavia. In his review Caughley did not include explicit demographic analyses, such as for fecundity and survival, in contrast to his previous research. Demographic rates are now commonly estimated, but studies demonstrating the effects on demographic rates of trophic factors, such as food, predators and parasites, and their combined contributions to dynamics are still rare. I suggest that such combined analyses remain a practical (logistical) challenge more than an analytical challenge. Several analyses are available but are rarely utilised because of limited data. Examples are described for barn owl (Tyto alba). The linking of data on dynamics to demography and trophic effects would aid population management, as more of the causes of variation in density would be explained. The lack of practical linking of dynamics to demography and trophic effects combined suggests that we need wildlife management programs and strategies that are robust to ignorance. Where management is sensitive to ignorance, then wildlife extinctions are more likely.
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Sensitivity analysis for spatially distributed wildlife populations

Demographic models link the vital rates of individuals (e.g. survival, reproduction, development) to the dynamics of populations. Sensitivity analysis shows how changes in vital rates affect such measures of population performance as the population growth rate. Sensitivity analysis is essential for studying the effects of environmental changes, evaluating management strategies, and improving monitoring schemes. Spatial distribution adds an extra complication to sensitivity calculations. Spatially distributed populations (i.e. metapopulations) are composed of subpopulations, each with its own vital rates, dependent on local habitat conditions.  The subpopulations are linked by dispersal, which may depend on distance and/or dispersal barriers or corridors. Thus, metapopulation sensitivity analysis must include changes in both demography and dispersal. Here, we show how to incorporate subpopulation-specific vital rates and age- or stage-specific dispersal into multiregional matrix population models. We will demonstrate new methods for calculating the sensitivity and elasticity of population growth rate to changes in the vital rates of each subpopulation and to dispersal between each pair of subpopulations. As examples we will compare the sensitivity analysis of three published metapopulation models: the Peregrine Falcon (Falco peregrinus; 2 subpopulations with symmetrical dispersal), the Iberian lynx (Lynx pardinus; 6 subpopulations with dispersal dependent on patch arrangement and inter-patch habitat), and the Wandering Albatross (Diomedea exulans; 10 subpopulations with dispersal dependent on distance). Our extension of available sensitivity analysis to multiregional models will be valuable for conservation, pest control and harvest management applications.
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The fate of grand and Otago skink populations following feral cat control: a six year study

Both grand (Oligosoma grande) and Otago skinks (O. otagense) are ranked at "Nationally critical", the highest threat ranking for any lizard on mainland New Zealand. Conservation of both species must be in situ, because they are restricted to large rock tors in tussock grasslands of Otago. Survival and abundance of five grand skink populations and two Otago skink populations were monitored for 3 years before, and 3 years after intensive feral cat control. In addition, 1 Otago and 2 grand skink populations served as non-treatment areas, where monitoring of skinks was carried out over the 6-year duration of the experiment under the ‘usual’ predator loading.  For both species of skinks, capture-recapture modelling of skink survival failed to detect a treatment effect, showing that their survival was not significantly enhanced by the removal of feral cats. Furthermore, abundance estimates and resulting lambda values indicated that all treatment populations (both species) trended downwards over the course of the experiment. From the observed rates of population decline it seems unlikely that intensive feral cat control alone is going to prevent the extinction of grand and Otago skinks, unless the impacts of predation are in some way ameliorated at lower population sizes.
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AERIAL COUNTS OF LARGE UNGULATES IN SOUTHERN AFRICA: A REVIEW

Aerial surveys of large ungulates form the backbone of large ungulate monitoring in southern Africa. Smaller size areas are routinely counted using a total helicopter approach whilst very large areas – in excess of 100 000 ha are counted using a fixed-wing platform combined with DISTANCE sampling. Results vary and show that conservation areas between 20 000 and 100 000 ha in extent respond poorly to sampling approaches and total surveys are too expensive. This paper reviews results obtained in the last decade in terms of technique ability to show change as a function of precision measures and power analysis and also proposes solutions to the problem for intermediate size areas.
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Extinctions in population management

A common focus of interest in population management is the target species. However, most if not all species belong to an ecological community, and the management of one species is very likely also to affect the other species in the community. In this study, we focus on community level responses to management of a single species. Loss of a single species from the community may be followed by extinction of other community member. It may also result in cascading extinctions. Such cascades follow not only extinction events, but also significant reductions in population size. Thus, the number of species in a community can be reduced when one species is subject to harvesting. We used a Ricker-type population model with Lotka-Volterra competitive interactions to create viable competitive communities, and harvested a selected target species. Furthermore, instead of harvesting, we enhanced the population size of the least abundant species. After altering the population size of the target species, we observed single species extinctions and extinction cascades after both decreasing and increasing the population size of the target species. In addition, we studied the effect of space, by harvesting or stocking either in all patches or in one of the patches in the environment. Even though the spatial limitation of management actions did decrease the probability of extinctions, it did not completely eliminate the risk. These results have implications for population management both in terms of harvesting and conservation biology.
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Do exotic vertebrates structure the flora and fauna of south eastern Australia? A case study from Lake Burrendong, New South Wales

Since 1993, a series of experiments at Lake Burrendong have quantified the interactions of foxes and their prey and competitors. Data were collected from two fox-removal areas and an untreated area, before, during, and after the period of fox control. The arrival of rabbit haemorrhagic disease (RHD) in 1996 provided an opportunity to examine the interactive effects of controlling foxes and rabbits. In this grassy woodland system, typical of central NSW, (a) the fox population was not affected by a large reduction in the abundance of rabbits, or vice versa, (b) since 1996 the rabbit population has been regulated by disease not fox predation, even though predation is density-dependent, (c) the cat population declined after the large RHD-induced reduction in rabbit numbers but there was no consistent response to the removal of foxes, (d) the abundance of some macropod species only increased in response to the combined removal of rabbits and foxes, and (e) there is likely to be an increase in woody plant species following the large reduction in rabbit populations by RHD. We conclude that (a) long-term field experiments (>> 3 years) are required to quantify the indirect consequences of controlling foxes and rabbits, and (b) single manipulations, such as fox control or rabbit control, are not sufficient for the conservation of remnant woodland communities in south eastern Australia.


