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	1320 – 1340
	NICOL, S. J.; Choquenot, D.  Linking biodiversity, ecosystem resilience and conservation management: implications for investment in conservation management.

	1340 – 1400
	MAWSON, P.R.  The Western Shield fauna recovery program in Western Australia: an external review process to provide focus and direction for the future.

	1400 – 1420
	BIRRELL, M.A.  Active management of waterfowl habitat in restored wetlands in the Upper South-east of South Australia.

	1420 – 1440
	SWEETAPPLE, P. Nugent, G.; Whitford, J.  Protecting forest canopies in New Zealand from introduced possums: How much control is needed?

	1440 – 1500
	MDUMA, S.  Managing for long-term change in ecosystems.

	1500 – 1520
	NGENE, S.M.  An assessment of grassland conditions prior to a controlled burn in the Athi-basin grasslands of Nairobi National Park, Kenya.

	1520 – 1550
	Afternoon tea

	1550 – 1610
	CASTLEY, J.G; Knight, M.H.  Management of mega-herbivores in confined reserves, examples from the Addo Elephant National Park, South Africa.

	1610 – 1630
	PATTANAVIBOOL, A. Trisurat, Y.  Mapping distributions of large mammals and birds for Thailand’s Western Forest ecosystem management.

	1630 – 1650
	LAKER, J.; Reneaudeau D’Arc, N.; Vila, B.  Involving communities in wildlife management in the Andean altiplano through sustainable use of vicuña.

	1650 – 1710
	BAKER, B.W.; Ducharme, H.C.; Mitchell, D.C.; Stanley, T.R.; Peinetti, H.R. Interaction of beaver and elk herbivory suppresses compensatory growth in willow.
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Linking biodiversity, ecosystem resilience and conservation management: implications for investment in conservation management

Ecosystem resilience reflects the capacity of an ecosystem to maintain or recover to some specified state following press or pulse disturbance. As such, natural ecosystems with high resilience will be more sustainable when challenged by anthropogenic or other disturbance. The functional linkage between “biodiversity” and the resilience of particular ecosystems is the subject of a good deal of current controversy. However, the implications that any such linkage has for the capacity of conservation agencies to meet their goals has received far less attention. Most conservation agencies have an explicit or implied role in conserving representative biodiversity and examples of functional natural ecosystems. Typically, agencies have responded to this challenge by investing in biodiversity conservation, and assuming ecosystem functionality will be preserved (i.e. resilience maintained or improved) as an important collateral benefit. However, if the relationship between biodiversity and ecosystem resilience is characterised by a curvilinear or stepped function, this approach will at best incur substantial opportunity costs, and at worst reduce the sustainability of large parts of our conservation estate. In this paper we will explore the implications that different functional linkages between biodiversity and ecosystem resilience for investment to conserve biodiversity and the functional ecosystems that sustain it.
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The Western Shield fauna recovery program in Western Australia: an external review process to provide focus and direction for the future

The Western Shield fauna recovery program has been operating since 1996 and has achieved a number of significant outcomes. The Western Australian Department of Conservation and Land Management (DCLM) recently convened a formal external review of the program involving a three-member review panel with research, wildlife management and program management expertise. DCLM staff prepared a series of 12 review papers addressing a range of issues relevant to the Western Shield program past, present and future. A public workshop (>100 participants), a closed plenary workshop (30 participants) and visits to key field sites allowed the review panel to identify key elements of the program, shortcomings, opportunities and program management issues. The review panel’s draft report was put out for public comment before being presented to the relevant Minister and the DCLM review papers were peer-reviewed and published in a format available to the general and scientific public. This process is rare, if not unique in government conservation agencies and the account provided in this paper provides an example of the benefits of an open review process for key conservation initiatives and provides a template for other agencies to use in the future.
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Active management of waterfowl habitat in restored wetlands in the Upper South-east of South Australia

More than 90% of wetlands have been lost in the Upper South-east of South Australia, primarily through drainage and the clearing of vegetation for agriculture.  Over the last 20 years, seasonal and semi-permanent wetlands have been restored to increase habitat for waterfowl and other waterbirds.  Two key principles have been paramount for the successful restoration of these wetlands: 1) regulating ‘near-natural’ wetting and drying regimes using drains, stop banks and weirs, and 2) managing diverse habitats with a mosaic of open water, sedgelands, shrublands, tussocks, herblands and sandflats.  In this study, experimental plots were established in a sedgeland habitat to create a mosaic of open water and sedges in a seasonal wetland that was dominated by one species, twig-rush, (Baumea arthrophylla). Three treatments for manipulating vegetation were used: slashing, slashing and removing the clippings and rotary-hoeing.  The responses of aquatic invertebrates to each of the treatments and control plots were measured, with the aim to determine the potential effects on the faunal components of waterfowl diets.  Results from one ‘wetting cycle’ indicate that rotary-hoeing sedgelands may increase diversity and evenness in invertebrate communities, but abundance of invertebrates may decrease.  However, the decrease in invertebrate abundance as a response to rotary-hoeing was less than the decrease in abundance after slashing and slashing and removing the clippings.  Rotary-hoeing appears to be the preferred treatment for creating a mosaic of open water and sedgelands in seasonal wetlands in the Upper South-east of South Australia.  
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Protecting forest canopies in New Zealand from introduced possums: How much control is needed?

Introduced brushtail possums (Trichosurus vulpecula) can sometimes cause catastrophic collapse of native forest canopies at some places in New Zealand, and elsewhere can cause substantial shifts in forest biodiversity through their selective browsing of plants and their predation on native animals.  Although many millions of dollars are spent annually to mitigate the worst of these effects, not all affected forests can be protected. Maximising the benefits of the funding available therefore requires a good understanding of the relationship between pest density and their impacts. Focussing on forest canopies, we measured indices of possum density and indices of foliar cover and possum browse pressure for a range of possum-preferred plant species, both immediately before and for up to eight years in ‘treated’ areas (where possum populations were controlled) and in ‘untreated’ areas (where they were not).  Decreases in browse pressure, and increases in foliar cover were recorded at many sites but the magnitude of response and speed of recovery following possum control varied substantially between individual plant species and between sites. Results indicate that some species (typically those that are relatively rare and/or highly preferred; e.g., mistletoe Tupeia antarctica) are severely affected even at low possum densities. In contrast, it appears that broadleaved trees species such as kamahi (Weinmannia racemosa) that tend to remain common long after possum colonisation are often only affected at high possum densities. The key implication is that protection of forest canopies as a whole will generally require relatively light possum control. Unfortunately protection of rare and /or highly preferred will require much more intensive, sustained, and expensive possum control.

MDUMA, Simon XE "MDUMA, Simon" 
Serengeti Biodiversity Programme, University of British Columbia and Tanzania Wildlife Research Institute, P.O. Box 661, Arusha, Tanzania.

Managing for long term change in ecosystems

It is now generally accepted that ecosystems are continuously changing. Old ways of managing tended to keep systems in one predetermined state and this has led to some serious ecosystem consequences.  However, managing for change requires us to distinguish between natural change and man-induced change. The former can be managed to allow change to happen whereas the latter is managed to reduce change. I illustrate these two forms of ecosystem change using long-term data on ungulates from the Serengeti Ecosystem. Examples of natural change are the five-fold increase in the migratory wildebeest population that has affected nearly every other component of the ecosystem. One component has been the decrease in fire frequency and therefore the increase of woody vegetation over the last fifty years. This has led to complex interactions between other ungulates and their predators. In contrast, unnatural change has occurred in African buffalo and elephant as a result of poaching. This has required management at the ecosystem level. These examples highlight the problems faced in Africa and elsewhere.
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An assessment of grassland conditions prior to a controlled burn in the Athi-basin grasslands of Nairobi National Park, Kenya

Exclusion of fire from Nairobi National Park (NNP) and declining large herbivore populations has led to deteriorating grasslands. A survey in the Athi Basin of NNP before controlled burning measured herb composition, grass biomass and soil erosion potential. Fire tolerant Decreaser (30%) and Increaser I (36 %) grasses dominate over Increaser II grasses (18.5 %) and forbs (15.5 %). The dominance of Increaser I grasses indicates the grassland is in poor condition, under utilized and/or selectively grazed. The high grass biomass in the area to be burnt (7798 kg/ha) indicates moribund conditions unattractive to grazers. Grass biomass in the Open Grasslands fluctuated between 3020 kg/ha in 1999, with below-average rainfall, to 7047 kg/ha in 2001, with above-average rainfall. The soil erosion potential of the area to be burnt is moderate with a mean grass intertuft distance of 3.2 cm. To gauge the importance of grazing on grasslands, Open Grasslands in the Athi Basin of NNP was compared to grasslands at two sites outside the park with heavy grazing, by cattle and wildlife, in the Kitengela area. The proportion of palatable Decreaser grasses declined in these sites by 8-27 %, with the less palatable Increaser II grasses increasing by 153-167 %. A higher proportion of forbs (14 %) were encountered in NNP, compared to the two outer sites (2-3 %). Light grazing and/or the exclusion of fire cause forb encroachment in NNP. Soil erosion potential remained low in all study sites regardless of the grazing intensity. Moderate to heavy grazing led to a small decline in grass biomass (14 %) compared to the 73% decline at Kitengela.
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Management of mega-herbivores in confined reserves, examples from the Addo Elephant National Park, South Africa

Conservation within fragmented environments is often only achieved through the establishment of small islands of protected areas within a matrix of alternative land uses.  Many of the smaller parks (< 1000 km²) support diverse wildlife populations, including in many cases larger mega-herbivores such as elephant and rhinoceros.  In the Addo Elephant National Park in the Eastern Cape of South Africa the elephant density in an area of 135 km² has reached 2.8 elephant / km² while the population has increased from 11 individuals in 1931 to 374 in 2003.  Recent research has also shown that the elephant population is homozygous and this precipitated the reintroduction of four elephant bulls from the Kruger National Park.  A plan to relocate elephant family groups within the park to reduce the density will be implemented in 2003.  Black rhino are managed as a meta-population and this programme has had varied success.  Three rhino were introduced in 1994 with further supplementation through consolidation from other national parks of 28 animals to 2000.  There have been 11 deaths and 14 rhino born and the current population stands at 35.  The net rate of increase of 4% over this period is lower than the national indicator of 5% per annum. Stochastic events as well as the high density of elephants contributed to the loss of rhino in the population while the population performance may also have been affected by translocations to other parks.  Population growth within the confines of these smaller parks requires ongoing management intervention and effective monitoring while weighing up the potential costs and benefits.
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Mapping distributions of large mammals and birds for Thailand’s Western Forest ecosystem management

Thailand’s Western Forest is known for its uniqueness as the largest protected area in Southeast Asia.  Its 18,000-km2 area of virtually intact forest landscape is protected as national parks and as wildlife sanctuaries.  The distinctive value is its capacity of supporting viable populations of large mammals and birds such as elephants, tigers, and hornbills.  Long-term survival of the species is in doubt due to human pressures, mainly hunting and land utilization.  In 1999, an ecosystem management concept was introduced to the area.  The management prerequisite is to understand the current status of large mammals and birds across the administrative boundaries.  Rapid assessment surveys of target species including elephants, tigers, gaurs, bantengs, sambars, tapirs, green peafowls, and hornbills were conducted during 2000-2001.  The survey teams were composed of wildlife biologists and trained park rangers.  A trail transect technique was used with the emphasis on long-distance and remote trails.   Data on wildlife presence and absence as well as frequency of occurrence were recorded using GPS and conventional data entry.  Animal data were analyzed with other physical and biological data through GIS modeling techniques.  Models of animal distributions across the whole ecosystem were generated.  The models have revealed that the distributions of large and rare species occur mainly in the core zone.  The models are being used as a key guidance to where the priority zone for protection and careful management should be focused.  Large wildlife distributions can be used as guidance for ecosystem management of a large ecosystem like the Western Forest.
LAKER, Jerry XE "LAKER, Jerry" , Nadine RENEAUDEAU D’ARC and Bibiana VILA
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Involving communities in wildlife management in the Andean altiplano through sustainable use of vicuña

The vicuña (Vicugna vicugna) bears a high quality, and potentially high value fleece. Once revered by the Incas, the species was almost exterminated by indiscriminate hunting for its valuable pelt. Since the 1969 Vicuña Convention, numbers have recovered from a low of about 6,000 to a current estimate of 200,000.  The success of the conservation effort has had the result that in some areas vicuña are found at relatively high densities, leading local communities to regard the species as a potentially significant source of income. The politics driving institutional approaches to vicuña management differ across the vicuña’s range, from state protection of biological resources to devolved rights of local communities to exploit wildlife. This has been an important factor in stimulating development of a number of alternative management systems, ranging in intensity from capture of wild vicuña to vicuña farming in enclosures. Some development programmes aim to ensure equitable distribution of benefits to local communities. A new EU-funded project, MACS (Manejo de Camelidos Silvestres), is developing guidelines for sustainable harvesting of quality textile fibre from the vicuña. An important element of this research is the development of practical tools, know-how and training to allow pastoral communities to exploit vicuña within a framework of positive environmental management. Results are presented on the dynamics of the interactions between environmental, agro-ecological and socio-political processes. The aim is to balance income generation with ecological sustainability and equitable sharing of benefits. This information is used to support policy formulation that facilitates appropriate management given important spatial differences in ecology, rights to resources, cultural attitudes, historical background and ethnicity.
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Interaction of beaver and elk herbivory suppresses compensatory growth in willow

Willow (Salix spp.) has been shown to exhibit compensatory growth as a response to herbivory by beaver (Castor canadensis) and by elk (Cervus elaphus) alone, however, the effects of combined herbivory are unknown. We experimentally tested the effects of elk browsing on regrowth of simulated beaver-cut willow inside and outside 5 elk exclosures and found intense elk browsing produced plants of low vigor that were small, short, and hedged with a high percentage of dead stems. In contrast, regrowth of protected plants was large, tall, highly branched, and leafy with a low percentage of dead stems. We also compared use of woody stems in a winter food cache with nearby unused stems and found that beaver selected stems that had a lower percentage of leaders browsed by elk. We conclude that if beaver cut tall willow, and intense elk browsing suppresses regrowth, then the interaction of beaver and elk may function as a mechanism of declining riparian willow. Further, we speculate that intense elk browsing may decrease the suitability of willow as winter beaver food, increase willow mortality (directly or indirectly through loss of beaver), alter willow community structure, and increase elk carrying capacity by conversion of beaver-wetland to upland-meadow.


