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	CHRISTOPHERSEN, P.; McGregor, S.; Lawson, V.; Kennett, R.; Bayliss, P.  Using fire to manage Aboriginal lands in Kakadu National Park for biological and cultural conservation.

	1340 – 1400
	WATSON, M.L.; Woinarski, J.C.Z.; Russell-Smith, J.; Price, O.F.; Edwards, A.; Connors, G.; Ryan, G. Fire regimes and habitat heterogeneity: implications for wildlife in the tropical savannas of the Northern Territory, Australia.

	1400 – 1420
	PARTRIDGE, T.B.  Fire and Fauna in the East Kimberley, Western Australia.

	1420 – 1440
	SPENCER, R-J.; Baxter, G.S.; Kennedy, M.S.  Developing fire management plans for Fraser Island: Ecological relationships between fire regime, vegetation and habitat structure.

	1440 – 1500
	FRIEND, G.R.; Leonard, M.; Troy, S.; Tolhurst, K.G.; Wouters, M.  Integrating fire management and wildlife management – new initiatives in Victoria, Australia.

	1500 – 1520
	WILSON, B.; Friend, G.R.  Ecological fire regimes for the recovery and management of threatened small mammals in southern Australia.

	1520 – 1550
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	1550 – 1610
	LUNNEY, D.H.; Matthews, A.L.; Gresser, S.M.; O’Neill, L.; Rhodes, J.  Managing fire and koala populations: A conflict of interest?

	1610 – 1630
	WALTER, M.  The effect of fire on the Australian Alps wild horse population.

	1630 – 1650
	CONVERSE, S.J.; White, G.C.; Block, W.M.   Estimating community and population responses to forest fuel reduction treatments.

	1650 – 1710
	BLOCK, W.M.; Stromeyer, B.E.; Dwyer, J.K.; Covert, K.A.; Doll, L.  Fire effects on ponderosa pine birds in the American Southwest:  Are they going up in smoke?

	1710 – 1730
	KAVANAGH, R.P.; Stanton, M.A.; Debus, S.J.S.  Effects of logging and repeated fuel reduction burning on birds in dry sclerophyll forest near Eden, New South Wales, Australia.
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Using fire to manage Aboriginal lands in Kakadu National Park for biological and cultural conservation

Aboriginal people (Bininj) in Kakadu National Park are concerned that the loss of old people is resulting in loss of vital skills and knowledge for land management. In response to these concerns, they have initiated a program of on-country activities to promote knowledge and skill transfer between old people, to get people back on to country and to emphasise the role of Bininj in managing landscape. A key objective of the program is to increase the spatial and temporal heterogeneity of fires on their country. Repeat visits to closely observe how country and wildlife responds are key activities. Bininj also recognize the need to use western scientific methods to support cultural knowledge and as an additional means of reporting results in a park management context. Whilst the program covers a wide range of habitats, managing freshwater floodplains with fire is a particular focus. The cessation of wetland burning by Aboriginal people in some areas is believed to have caused a decline in vegetation diversity through the spread and dominance of the native grass, Hymenachne acutigluma. The resulting near-monoculture of hymenachne means a loss of magpie geese feeding and nesting habitat and of hunting access to other significant wetland food resources such as freshwater turtles. By combining traditional knowledge and burning practices with scientific techniques such as remote sensing and ecological surveys, Bininj seek to develop fire management methods for the cultural and biological conservation of wetlands.
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Fire regimes and habitat heterogeneity: implications for wildlife in the tropical savannas of the Northern Territory, Australia

Although it is generally acknowledged that fire-induced heterogeneity is important in maintaining diverse species assemblages in north Australian savannas, there is little data available to examine this proposition in detail. We used a bidecadal fire history data set and two fauna inventory datasets from Kakadu National Park (KNP) to investigate relationships between heterogeneity and small mammal assemblages. Three patch-based heterogeneity indices were calculated from assembled fire history data for the central 1 ha cell of a 5 X 5 pixel window; i.e. at a spatial scale relevant to the home ranges of many small- to medium-sized native mammals. Two of these indices were calculated employing different metrics based on the extent of burning occurring in the 5 X 5 pixel array and then averaged for each of four consecutive 5-year periods and over all years.  The third was calculated as the sum of the coefficients of variation for four fire regime variability parameters determined likewise for five- and 20-year periods. The three indices were then applied to trapping sites used in two fauna surveys within KNP. The data illustrated that (1) fire-induced heterogeneity in KNP increased in each successive 5-year period from 1981 and (2) significant relationships were observed between fire heterogeneity variables and changes in the abundance of 8 of 18 native mammal species inventoried over a 12 year interval, and 3 of 8 native mammal species inventoried in a separate survey.
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Fire and Fauna in the East Kimberley, Western Australia

Preliminary studies were conducted in Mirima National Park and Purnululu (Bungle Bungle) National Park (East Kimberley, Western Australia) to examine the relationship between fire and mammals and reptiles. Although fire management in the Kimberley is contentious, detailed studies on its effects on fauna and flora are rare. Mammals and reptiles were surveyed within the rugged sandstone outcrop known as Hidden Valley in Mirima National Park. Faunal distribution was compared between two different habitat types, ridge and valley. Vegetation structure and composition was analysed in order to separate ridge and valley sites into one of two different fire histories (burnt recently <3yrs or ‘unburnt’ for more than 3yrs). A distinction between ridge and valley fauna was identified. In particular the common rock-rat, Zyzomys argurus, showed localised habitat preferences for ridge tops. Sites with different fire histories also showed trends towards a significant difference in the diversity and abundance of fauna. Of particular note was a reduced presence of fauna, and especially ‘fire-sensitive’ species, in sites burnt approximately three years ago. A pilot survey conducted in Purnululu National Park focused on the spinifex sandplains south of the famous Bungle Bungle massif, an area also regularly affected by fire. The time since the last fire appeared to have a significant affect on the capture rate of small mammals. In these studies the significant difference in the habitat structure of ‘burnt’ and ‘unburnt’ sites was created by the dominant vegetation, spinifex, Triodia spp. In ‘burnt’ sites spinifex was present in a juvenile or unreproductive state and created significantly less groundcover (<30%) than in ‘unburnt’ sites.
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Developing Fire Management Plans for Fraser Island: Ecological relationships between fire regime, vegetation and habitat structure

Understanding the affects of fire regime on forest communities is central to developing relevant management plans. Yet these policies are usually specific to a particular area because vegetation varies over a relatively small geographical scale. Textbooks and references describing general patterns of response of vegetation to particular fire regimes (frequency, intensity, season), suggest that particular vegetation types (e.g. shrubs, ferns, grasses) are either favoured or disadvantaged.  Vegetation and habitat structure of many forests may reflect fire regime despite differences in plant species. Mammals and invertebrates often depend on habitat structure rather than vegetation composition. We compared vegetation composition and habitat structure of mixed eucalypt forests of different fire frequencies and time since fire on the east (young dunes) and west (old dunes) coast of Fraser Island. Fire frequency affected local patterns of vegetation composition, whereas patterns of habitat structure were described by fire regime, independent of dune system. After a controlled ‘cool’ burn, habitat structure took longer than vegetation to return to pre-burn levels. Vegetation communities returned to pre-burn levels within six months of a fire, however, most plants were not fully grown and provided little understorey cover. We propose that management plans for species that respond to habitat structure or complexity may be developed over a relatively wide geographical scale. Controlled ‘cool’ burns also appear to make little difference to short term vegetation composition and abundance. Small mammal succession in relation to fire regime and experimental manipulations of food and cover will also be discussed.
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Integrating Fire Management and Wildlife Management – New Initiatives in Victoria, Australia

In Victoria, the State Government agencies responsible for the management of fire on public land (the Department of Sustainability and Environment and Parks Victoria) have long recognised the need for a holistic and scientifically-based approach to the management of fire, both for the protection of human life and property through reduction of wildfire hazard, and as a tool for managing ecosystems to maintain biodiversity. In 1998, DSE’s Parks Flora and Fauna Division, Forests Service and Fire Management combined with Parks Victoria to develop a unique cross-business/cross tenure approach to the management of fire for the conservation of biodiversity on public land.  A major feature of the approach is that of using the life history characteristics (vital attributes) of constituent flora and fauna species to determine appropriate, ecologically-based fire regimes for an area. This provides an objective, scientific basis on which to set clear and relatively simple ecological objectives and to develop ecologically sound fire regimes which can be monitored for their achievements of the desired outcomes.  The process has been documented in the Interim Guidelines and Procedures for Ecological Burning on Public Land in Victoria (Fire Ecology Working Group 1999). In early 2002, this work culminated in the publishing of a study which used the Interim Guidelines approach to identify and prioritise areas across the state where fire needs to be either introduced or excluded in order to achieve ecological sustainability or desired ecological outcomes. Results from this analysis indicated that the threat which fire frequency poses to species composition and community conservation in Victoria is in fact from under-exposure to fire; ie. fire frequency is too low across the landscape. The work pointed to the need to promote and target the active use of fire as a tool for ecological management on public land in Victoria, so as to achieve the diversity of fire regimes (of varying intensities, scales, seasons and fire intervals) needed to maintain the biodiversity of Victoria’s unique ecosystems.
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Ecological fire regimes for the recovery and management of threatened small mammals in southern Australia

The application of fire to fauna management, particularly for endangered species, is a significant issue for wildlife managers. Mammals respond to fire regimes including intensity, frequency and season of occurrence, and changes in fire-regimes are implicated in detrimental effects on mammal communities. For many species temporal habitat change is a key factor affecting the persistence of populations. These species require the option of colonising the shifting habitat mosaic. There is substantial evidence that species such as the native rodents New Holland Mouse (Pseudomys novaehollandiae) and Heath Rat (Pseudomys shortridgei) are early successional species dependent on such temporal habitat changes. In conrast species such as the dasyurid marsupial, Swamp Antechinus (Antechinus minimus) are late successional species, which may take up to 20 years to recolonise. In many situations ecological fire regimes need to be implemented to increase areas of suitable habitat for population expansion and reintroductions.  This paper assesses research findings and the development of management actions incorporating ecological fire regimes for the recovery of Pseudomyine rodents and the Swamp Antechinus. Spatially explicit models are required to determine changes and patterns at the landscape level.  The prospect of global climate change also is of significance and needs to be assessed.
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Managing fire and koala populations: A conflict of interest?

The massive fires in January 2003 in eastern Australia highlight once again the pressing issues of assuring the safety of human life and property. Just as pressing for those with responsibility for managing wildlife is the long-term consequences for populations of forest-dependent species, such as the koala. We studied a population of koalas for three years at Port Stephens on the central coast of New South Wales. Half of our study area burnt in an intense bushfire in January 1994, and with it, half the population of koalas was killed. We radiotracked 53 koalas and determined their movement patterns, rates of recolonisation of the burnt bush, and mortality and fertility rates. The data enabled us to model the population (using Population Viability Analysis) and conclude that fire, both large catastrophic fires and small fires, impact on the population and, with dog predation, will push the koala population to extinction. Conversely, if both threats are removed, the koala population will rapidly grow to the pest proportions found in parts of South Australia and Victoria. Thus, there exists a conflict in selecting the optimum fire regime to save both people and koalas.
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The Effect of Fire on the Australian Alps Wild Horse Population

Wild horse management is a contentious issue in the Australian Alps national parks because they are viewed as both a vertebrate pest impacting on the environment and a cultural icon.  In 2001, there was an estimated 5 200 (
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 1 643 SE) wild horses in the Australian Alps national parks based on a helicopter aerial survey over 2789km2. In 2002 - 2003 severe wildfires affected much of the Australian Alps with unknown consequences for wildlife.  A post-fire survey in April 2003 estimated that 71% of the horse habitat was affected by fire and that the population was reduced by more than half to 2 369 (
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 800 SE).  There was no evidence suggesting that horses were concentrated in burnt or unburnt areas after the fire, however groups sizes tended to be smaller in burnt habitat.  The fires were a dramatic event for the wild horses altering the dynamics of the population and the environment in which they live.
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Estimating community and population responses to forest fuel reduction treatments

The United States federally-funded Fire and Fire Surrogate (FFS) study is a multidisciplinary examination of the relative effects of prescribed fire and thinning on several categories of ecological responses, including wildlife. As part of this study, we are analyzing small mammal responses to initial forest thinning treatments in 2 study areas in the southwestern United States, based on live-trapping under a robust-design framework. We are using Program MARK to estimate species’ responses to treatments. We are employing an information-theoretic model selection procedure based on AIC (Akaike’s Information Criterion) to select between multiple a priori hypotheses of responses to thinning treatments. Data from this study indicate the importance of using mark-recapture models, which estimate detection probabilities, to correct demographic estimates; within one year (2000) detection rates at 1 study area varied over trapping grids from a low of 0.0457 (95% CI = 0.0069,0.2473) to a high of 0.3641 (95% CI: 0.2023, 0.5638). The sample sizes for various species also varied strongly; at one study area during 2000, sample sizes varied from 3 individuals (for Spermophilus lateralis) to 62 individuals (for Peromyscus maniculatus). To estimate demographics and treatment effects for populations where only small sample sizes are available, we will demonstrate techniques for modeling detection rates across species; these techniques should provide better information on species’ responses to habitat manipulations where limited data are available.
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Fire effects on ponderosa pine birds in the American Southwest:  Are they going up in smoke?

Fire suppression, with grazing and timber harvest, can alter forest structure and composition, and fire regimes. Fire suppression has resulted in increased fuel loads and continuity, and the concomitant increase in large-scale, intense, stand-replacement fires. Effects of these fires on ecosystem components and ecological linkages are poorly known. We have conducted seasonal studies since 1997 within 5 separate wildfires in northern Arizona to understand relationships between fire severity and avian populations, habitats, and communities. Bird population response to fire varies with severity, and varies over time and by species. Bird numbers and species richness seemed to respond positively shortly after the 1996 Horseshoe and Hochderffer fires on the Coconino National Forest Arizona. During the breeding season three years post-fire, more species were detected in areas where fires were severe (stand-replacement) and moderate (understory) than in adjacent unburned forests (45, 41, and 31 species, respectively). A similar trend was found during the nonbreeding season with 33, 35, and 26 species detected in severe, moderate, and unburned forests. Major groups increased in response to fire, e.g., woodpeckers, flycatchers, and thrushes. In contrast, many foliage-gleaning birds (mountain chickadees [Poecile gambeli], plumbeous vireo [Vireo plumbeus], pygmy nuthatch [Sitta pygmaea], yellow-rumped warbler [Dendroica coronata], and Grace’s warbler [Dendroica graciae]) were detected less frequently within severe-fire areas. However, populations in severe areas continue to decline as they age. For example, populations of secondary cavity-nesting birds have declined from years four to six post-fire, corresponding to a decline in the most abundant primary cavity-nesting species, the hairy woodpecker (Picoides villosus).
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Effects of logging and repeated fuel reduction burning on birds in dry sclerophyll forest near Eden, New South Wales, Australia

Fuel-reduction burning is a standard management practice in the forests of south-eastern Australia, yet little information is available about the effects on fauna of repeated burning and no published studies have reported the interactions between logging and fuel-reduction burning on fauna.  Approximately 40,000 birds from 105 species were recorded during 1987-1994 in a commercial-scale experiment involving 18 forest blocks (three replicates of six treatments: two levels of logging and three levels of burning frequency). Bird populations were assessed, using standard point-count methods, in 1987 before any treatments were applied, and in 1988 following logging on half the blocks and post-logging burning on one-third of the blocks. Thereafter, birds were sampled in 1989, 1990, 1992 and 1994 as further planned burning was implemented. Logging (approximately 30% retention of the original tree basal area) caused the main impact in this study. The mean number of species and the mean number of individuals was greater on all unlogged treatments than on the logged treatments, whether burnt or unburnt, and remained so for the duration of the study.  Burning had little effect on bird numbers, other than the temporary influx of open-country species (also found following logging), and increasing fire frequency had little or no discernible adverse effect on overall counts.  Individual species displayed a wide range of responses to treatments, although few species showed lasting adverse responses to logging and/or burning. This was attributed to the spatial heterogeneity characteristic of modern logging and burning operations.
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