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Minimum sizes and habitat areas for viable wildlife populations

A critical issue in wildlife conservation is how large do populations need to be to ensure long-term persistence? At present, no answer exists for most species, forcing managers to rely on untested theoretical guidelines and “rules of thumb” to estimate minimum viable population size (MVP). I compiled a set of high quality wildlife population time-series for >1300 species, covering a wide range of taxa, biomes and life histories. I used two alternative model selection procedures (AIC and iterative cross-validation) to parameterise and choose a population dynamics time-series model for each species, from 15 a priori candidates. Strong support for population regulation was found in 78% of cases, with 38% of these species exhibiting lagged density dependence. Stochastic simulation analyses were used to estimate MVPs, defined as either a >90% probability of persistence over 100 years (short-term), and alternatively, >99% over 40 generations (long-term). Results showed a broad similarity in MVP sizes across different taxonomic groups, biomes and trophic levels (median MVP for 90%/100 years = 650 individuals, 99%/40 generations = 5,700), but a strong dependence of MVP on intrinsic population growth rate, environmental variance, and length of time-series (i.e., data quality). A generalized linear model was used to approximate the results of the stochastic simulations. This model provides a surrogate tool with which conservation planners can estimate MVPs for any threatened species with incomplete information. Overall, these results help mitigate the "one size fits all" problem currently faced by conservation agencies such as IUCN, provide information for wildlife conservation, and reveal new insights into the causes of endangerment.
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Can daily energy expenditure be used as a measure of habitat quality?

An emphasis on defining habitat requirements and evaluating relative habitat quality  pervades modern conservation and wildlife management science. For example, it is an explicit or implied activity in all of New Zealand’s threatened bird recovery plans. Demographic characters (e.g. survival, productivity, density) are popularly employed as indirect measures of habitat quality but have the disadvantages of being time-consuming, labour intensive and expensive as well as being unduly influenced by historic factors.  From optimality theory we derived the hypothesis that highest quality  habitats are those in which it is easiest to maximise net energy gain i.e. costs of living are lowest. We tested this hypothesis by direct measurement of daily energy expenditure (DEE), using the doubly-labelled water technique, on blue duck (Hymenolaimus malacorhynchos), a year-round  territorial resident of New Zealand’s headwater rivers, and on a forest passerine, the robin (Petroica australis). We report our results and outline strengths and weaknesses of using DEE as a direct measure of habitat quality.
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Compensation programs and public tolerance for predators

Despite the ‘success’ of recent attempts to reintroduce predators, addressing social conflicts and increasing social tolerance for predator reintroduction and management remains a significant issue.  One of the most vocal arguments opposing predator conservation involves concerns over livestock predation.  One method of addressing livestock predation and increasing tolerance in livestock producing areas is the use of compensation programs.  However, the idea of compensation starts with the assumption that opposition stemming from livestock depredation is an economic issue and that paying for losses to predators will alleviate the problem of living with predators.  Literature suggests that there are limits to this assumption, and that livestock depredation encompasses much more than just economic loss.  We conducted a study of the public’s views about predator compensation in Idaho, Montana, and Wyoming, USA.  We used mail surveys sent to a random sample of residents in the three states to collect data on the views of the public in general.  We also conducted a mail survey of randomly selected livestock owners in four communities in each state.  Finally, we conducted in-depth interviews with livestock owners in four communities.   A clear majority of both livestock owners and the public in general supported the concept of compensation for predator losses.  However views about the concept of compensation and its impact on tolerance for predators are complex questions that cannot be adequately characterized by responses to individual questions within the survey or interviews.  This presentation seeks to characterize different constituency’s views about compensation, and the conclusions explore the role of compensation at different phases of predator reintroduction programs.
KING, Carolyn M. XE "KING, Carolyn M."  and Piran C.L. WHITE

Department of Biological Sciences, Waikato University, Hamilton, New Zealand (CMK); Environment Department, University of York, Heslington, York YO10 5DD, UK (PCLW).

Decline in capture rate of stoats at very high mouse densities in New Zealand Nothofagus forests

We present two statistical models documenting variations in density indices of stoats and of mice in New Zealand southern beech (Nothofagus sp.) forests.  They confirm previous, simpler correlations showing that the summer capture rate of stoats increases with spring mouse density index up to about 20-25 mouse captures per 100 trapnights (C/100TN). However, at much higher mouse densities (60-80 C/100TN), observed in the Grebe and Borland Valleys in southern Fiordland in 1979-80 and again in 1999-2000, these models suggest a serious decline in capture rate of stoats.  When rodents are very abundant, management strategies aiming to protect threatened birds by intensive lethal trapping of stoats during the nesting seasons may be least effective at the time when they are most needed.
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A preliminary survey of bearded pig (Sus barbatus) in Malinau river forest, Bulungan, East Kalimantan, Indonesia

The bearded pig (Sus barbatus), is a large wild pig of South East Asia.  The species is widespread in tropical rain forest, feeding mostly on fruits and seeds of forest trees, particularly dipterocarps.   Habitat degradation through logging of dipterocarps is believed to reduce the availability of food available and the loss of habitat for foraging and breeding, although little is known about the pig’s diet and habitat use in response to logging.  A preliminary populations survey of the bearded pig was therefore carried out in the lowland Inhutani II Malinau forest along the Malinau River, district of Malinau, East Kalimantan, Indonesia, in the rainy season from Dec 2002 to Jan 2003.  There were three study sites: forest logged conventionally in 1998/99 (CL), forest logged in 1999/2000 using reduced-impact logging (RIL) and unlogged primary forest (UL). The forest was dominated by dipterocarp species, with patches of dense shrubs and regenerating species such as Macaranga sp, Anthocephalus cadamba, and Trema orientalis in logged forest.  Relative densities of pigs were estimated from tracks and other traces along line transects, and from direct sightings on reconnaissance walks.  Indirect evidence and sightings of pigs were lowest in RIL and highest in UL.  Reconnaissance walks proved to be easier to conduct than line transects in the difficult topography of the Malinau area, although a combination of both methods would be needed for accurate monitoring of bearded pig populations in areas of dense understorey.
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Management-related research on New Zealand flax snails

The large New Zealand flax snails Placostylus ambagiosus and Placostylus hongii (Pulmonata: Bulimulidae) from northern New Zealand are now reduced to small local populations by habitat destruction and introduced mammalian predators, particularly rodents. We present research started in 1988 that was aimed at developing methods to enhance local populations or establish new colonies. Two wild-to-wild translocations in 1989 (31 and 32 snails) resulted in two new colonies. Controlling rodents at one of these colonies resulted in increased snail numbers compared with the colony without rodent control. Captive breeding was successful and 11 captive-bred P. hongii were released in the field in August 2002. Each snail had a harmonic radar transponder attached to help follow its progress.  Mark-recapture data show that these snails develop slowly, are long lived, and that adults show site fidelity whereas juveniles disperse. Reciprocal translocation experiments within colonies demonstrated that adult snails return to their original site over > 80 m. The conservation management implications of our results are discussed.
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Great Bitterns and reedbed management in the Camargue, France

The Great bittern (Botaurus stellaris) is a vulnerable species of high priority in Europe whose ecological requirements are poorly known. Charnier-Scamandre, 2700 ha of reeds and brackish ponds in the Camargue, holds the largest French population with over fifty booming males. The site is used for various traditional activities such as reed cutting, waterfowl hunting, and fishing. Freshwater is a key resource to all users, but their conflicting seasonal needs leads to  compartmentalisation of the reedbed into 38 hydrological units managed through a network of dykes and canals. Call phenology and acoustic triangulation has been developed to estimate the exact number and location of booming males. Characteristics of booming sites (n = 34) relative to random points (n = 32) were analysed through GLMs. Water level in spring was the most significant factor in all models. Male bitterns strongly selected micro-habitats with 10-15 cm of water depth.  Density of green reed was the second most important factor, with birds concentrating in areas where green shoots were relatively sparse. Although 60% of booming sites were located in areas cut the preceding winter, there was a clear preference for areas containing at least some dry reed. Males also tended to concentrate in areas of fresh and clear water, which offered higher food availability. Globally, the various socio-economic activities with their own management practices provide a good variety of habitats to bitterns year round. However, slight modifications in management could improve habitat quality during the breeding season.
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Recovery program for the endangered western pond turtle in Washington, 1990-2002

The western pond turtle (Clemmys marmorata), an endangered species in Washington State, declined to fewer than 200 in 1990 due to wetland destruction, human development, and introduced predators such as bullfrogs (Rana catesbeiana) and fish.  The Washington Department of Fish and Wildlife and the Woodland Park Zoo initiated a recovery program for the turtle in 1990 and were joined by The Oregon Zoo in 2000.  Our 12-year program included surveys, acquisition of critical habitat, captive breeding, head starting and release of wild and captive bred hatchlings, bullfrog control, habitat enhancement, and public education.  From 1990 to 2002, we monitored 192 females, located 148 nests, raised 626 hatchlings in the head start program and released 621 juveniles to the wild.  Juvenile survival is estimated at 90% from 52 radio-transmittered juveniles.  In 2001, 53% of previously released head start turtles were recaptured.  Five head started females nested in the wild in 2002.  The state’s total estimated population increased to more than 700 in 2002.  Recaptures, high survival rates of head start juveniles and confirmed nesting by head start females indicate the program is succeeding in increasing juvenile recruitment to the population.  We are optimistic for eventual recovery of the species in the state.
RICHARDS, Jacqueline D. XE "RICHARDS, Jacqueline D." 
CSIRO Sustainable Ecosystems, Private Bag No. 5, Wembley WA 6913, Australia.

First reintroduction of the endangered western barred bandicoot to mainland Australia

The western barred bandicoot (Perameles bougainville) was reintroduced to the Australian mainland in 1995 after an absence of at least 60 years. The new population was derived from 14 animals, reintroduced to Heirisson Prong from Dorre Island in Shark Bay, Western Australia.  Introduced predators (the European red fox and the feral cat) were controlled at the reintroduction site, but European rabbits were not. A large fenced area of natural vegetation within the reintroduction site was used as a secure refuge from mammalian predators.  Bandicoots were released from this predator refuge to the 12-km2 conservation site. Dispersal from the point of free release was minimal. The reintroduced population persisted and increased, with at least 175 bandicoots recruited to the population in a four-year period to 1999.  The recapture rate of marked bandicoots was low, suggesting that adult mortality was high.  Reproductive output at Heirisson Prong appeared greater than that of the two surviving wild populations on Bernier and Dorre Islands. The litter size of bandicoots increased with a decrease in rabbit abundance, however, bandicoots were able to reproduce, maintain condition, and sustain recruitment to allow the population to increase despite the presence of rabbits. Two fox incursions occurred during the initial four-year period of population establishment, and feral cats were present on occasion in low numbers.  Feral cats may be responsible for a lower rate of population increase than that observed on predator-free Dorre Island.  Ongoing predator control is essential for any mainland reintroduction of bandicoots.

