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1. AKASHI, Nobuhiro XE "AKASHI, Nobuhiro"  and Kazuhiko TERAZAWA

Hokkaido Forestry Research Institute, Bibai, Hokkaido 079-0198 Japan.

Relationship between bark stripping damage to conifer plantations and the abundance of sika deer in Hokkaido, Japan

Forest managers should determine the acceptable density of a deer population when deciding how to manage an over-abundant population. Bark stripping damage to larch (Larix kaempferi) and fir (Abies sachalinensis) plantations by sika deer (Cervus nippon yezoensis) in Hokkaido, northern Japan, was analyzed in relation to deer abundance (landscape scale) and to the winter occupancy of individual stands by deer (local scale). We measured the diameter at breast height of 50 trees randomly selected in each stand and determined whether stems had been debarked by deer during the previous winter. Deer abundance at the landscape scale (5-km grid) was measured using hunter observations as sightings per unit effort (SPUE), while the occupancy of a stand was measured by counting fecal pellet groups. The frequency of damage decreased with tree diameter for both larch and fir. A logistic regression analysis indicated that the frequency of damage to larch, a deciduous conifer, was correlated with tree size and deer abundance on a regional scale. In contrast, the frequency of damage to fir, an evergreen conifer, was correlated with tree size and pellet group density, but not with SPUE, suggesting that damage to firs occurs in stands used frequently during winter, and that regional indices are not precise enough to predict local damage. The evergreen conifer canopy provides an important winter habitat for sika deer. This means that damage to coniferous stands cannot be controlled solely by limiting regional deer densities. Wildlife behavior should be considered when planning the arrangement of plantations and other forestry activities in order to reduce bark-stripping damage to trees.

2. BARBER, Keith XE "BARBER, Keith" 
Department of Ecology and Entomology, P.O. Box 84, Lincoln University, Canterbury, New Zealand.

Feral pigs (Sus scrofa) as sentinels of Bovine Tuberculosis in New Zealand

There is an increasing interest in the use of feral pigs (Sus scrofa) as the sentinels of bovine tuberculosis in the wild throughout New Zealand. For feral pigs to be effective sentinels of bovine tuberculosis, managers must have a full understanding of feral pig ecology. The dispersal characteristics of feral piglets, and the home range of feral pigs until one year of age were assessed in the Canterbury high country. The resulting ranges indicated that surveying feral pigs up to one year of age is a useful measure in determining the location of bovine tuberculosis in the wild, and increases the validity of using feral pigs as sentinels of bovine tuberculosis.    

Bentz, Christina M. XE "Bentz, Christina M." , David C. Paton and Ronald G. Sinclair 

University of Chicago, Culver 402, Chicago, IL 60637 USA (CMB); University of Adelaide, Adelaide, SA 5005 Australia (CMB, DCP); Animal & Plant Control Commission, GPO Box 2834, Adelaide, SA 5001 (RGS).

Understanding the ecology of Common Starlings to develop effective management programmes in the McLaren Vale grape-growing district, South Australia

Starlings (Sturnus vulgaris) inflict losses within the wine producing regions of Australia.  Little data are available on the economics of this damage, but conservative estimates suggest between 0.2% and 1% of the total grape crop is lost to starlings.  In monetary terms, this amounts to millions of dollars lost annually.  Current management strategies rely on visual and aural deterrents, with and without shooting, as well as some costly netting of vines during autumn when the grapes are ripe. Except for netting, these techniques are relatively ineffective. We are collecting ecological data on starlings to identify and test the feasibility of alternative management.  Reducing breeding outputs outside of the grape season may have significant advantages over current management.  In the McLaren Vale area, pairs nested in remnant tree hollows during spring, producing two broods and fledging 2.4 ± 0.1 (SE, n=93) young per attempt in 2002. With around 20 nests/ha, remnant woodlands were a significant source of starlings for the following grape season.  Removal of breeding pairs early in the breeding season may significantly reduce the size of the population that subsequently attacks grape crops.  Such a management program is also feasible since the nesting hollows are easily identifiable with individuals of breeding pairs typically returning to active nests at intervals of 5-10 minutes where they could be efficiently culled.  Trial removal of breeding adults will be attempted in 2003 coupled with monitoring starling densities and recolonisation rates of hollows by native fauna and starlings.   

3. BOUZAID, Tony XE "BOUZAID, Tony" 
Glenfern Sanctuary, Glenfern Road, Port Fitzroy, Great Barrier Island, New Zealand.

CONTROL OF RATS AND FERAL CATS AND THE CONSEQUENCES ON A PENINSULAR IN PORT FITZROY, GREAT BARRIER ISLAND 

Great Barrier Island, being an inhabited environment free of major predators found on the mainland and a stronghold for some endangered species, provides a unique opportunity for wildlife restoration to be undertaken by private landowners with limited resources. The lack of birdlife on this island, which is largely covered in native forest, prompted our initial research.  It appeared that the few existing predators were still affecting some of the indigenous species.  Therefore, it was undertaken by an individual to create a sanctuary on a peninsula in Port Fitzroy (160ha), which would provide a relatively predator-free area with the potential for reintroductions of extinct species and in which existing species could flourish. Multi-predator control was established within an adaptive management framework, focusing primarily on rats (Rattus rattus, R.. exulans) and cats (Felis catus).  Bait stations (100 x 50m grid) were used as a method for rat control and were monitored in conjunction with tracking tunnels. Tracking tunnels were placed on both managed and adjacent uncontrolled land to compare the abundance of rats. Feral cats were trapped. Bird count stations were used to monitor avian diversity. The control methods look to have been effective, with tracking tunnel indices showing maintained low numbers of rats throughout the year, with higher indices on uncontrolled land. Avian richness and abundance appear to be on the increase and observations of skinks (Oligosoma spp.) are more common. It seems feasible that reintroductions will occur in the near future and shows that with the current wildlife management techniques available, motivated landowners are able to create projects of substantial value for maintaining biodiversity. 

BOWMAN, Richard G. XE "BOWMAN, Richard G."  and Nicholas G. ROSEWARNE

Environment Southland, Private Bag 90 116, Invercargill, New Zealand.

Assessing and monitoring the impacts of Mammalian Pests in Southland, New Zealand

Environment Southland as a regional council is responsible for managing pest animals and plants in Southland. This has involved developing and implementing techniques for assessing and monitoring the impacts of pest animals since 1996.  It has been done primarily to meet statutory requirements set by the Biosecurity Act 1993. Under the Act it is necessary to determine that the benefits of management exceed the costs before a pest can be managed in a pest management strategy. It is also necessary to monitor the effectiveness of the work programmes implemented in a pest management strategy. Regional pest management agencies face difficulties assessing the impacts of pests. Generally this is due to a lack of specific information about their impacts. There are also only a few scientifically based methods available to assess and monitor pest impacts.  There is also a lack of information about the non-economic values they impact on, e.g., biodiversity. Environment Southland has, largely by necessity, adopted a low cost, long term, adaptive management approach to addressing these problems. We discuss two methods developed by Environment Southland for measuring pest animal impacts. The first involves measuring changes in rabbit (Oryctolagus cuniculus) populations using an index based on rabbit sign (i.e., faecal pellet densities and related indicators). The second aims to measure the condition of indigenous lowland forest to assess the impacts of a range of mammalian pests including the Australian brush tail possum (Trichosurus vulpecula), mustelids (Mustela furo, M. erminea, M. nivalis), rodents (Rattus sp.) and feral cats (Felis catus), deer (Cervus sp.), pigs (Sus scrofa) and goats (Capra hircus).  Suggestions for future research and improvements to pest management legislation are made. 

4. BUDDLE, Bryce M. XE "BUDDLE, Bryce M." , Frank E. ALDWELL, Margot A. SKINNER, D. Neil WEDLOCK, Desmond M. COLLINS and Geoffrey W. De LISLE

AgResearch, Wallaceville Animal Research Centre, Upper Hutt, New Zealand; Department of Microbiology, University of Otago, Dunedin, New Zealand.

VACCINATION OF THE BRUSHTAIL POSSUM AGAINST BOVINE TUBERCULOSIS

In New Zealand, large-scale culling of the Australian brushtail possum (Trichosurus vulpecula) using poisons and traps has resulted in a dramatic reduction in the numbers of cattle and farmed deer herds infected with Mycobacterium bovis. However, culling has not reduced the spread of the disease within possum populations. Vaccination of possums against tuberculosis is an additional control strategy that has the potential to reduce the prevalence of tuberculosis in possums and could lead to the eradication of the disease.  Vaccination of possums with the human tuberculosis vaccine, BCG, by a variety of different routes has been shown to reduce the severity of disease in cage and pen trials. In a recent field trial, it was shown that intraconjunctival and intranasal vaccination of possums with BCG had a significant protective effect against the disease in wild possums. Recent studies have focussed on the development of a practical means of delivering BCG vaccine to wild possums. A lipid-encapsulated oral BCG vaccine has been developed and has been shown to provide significant protection against aerosol challenge with M. bovis in caged possums. Improved vaccines based on newly attenuated strains of M. bovis are also being tested and offer exciting prospects for the future.

CORNER, Leigh A. L. XE "CORNER, Leigh A. L." 
Faculty of Veterinary Medicine, University College Dublin, Ireland.

BCG vaccination of wild brushtail possums against Mycobacterium bovis infection

The brushtail possum (Trichosurus vulpecula) is the principal wildlife reservoir of bovine tuberculosis (M. bovis) in New Zealand. Cattle and domestic deer become infected after interacting with terminally ill tuberculous possums. Culling of infected possum populations is the established method of control endemic tuberculous in possums.  However, culling is a costly process, requires regular follow up maintenance control and does not eradicate tuberculosis when used alone. Studies in captive possums have shown that aerosol vaccination with bacille Calmette-Guérin (BCG) induces a protective response. A field study was conducted to determine efficacy and practicability of vaccinating a wild possum population with BCG. In a capture-release study, conducted over 24 months, half the population was vaccinated.  Possums were revaccinated at 4-monthly intervals. The possums were vaccinated by conjunctival instillation and intranasal aerosol. In the study 300 possums were recruited to the study of which 149 were vaccinated. Tuberculosis was diagnosed by clinical examination of possums and confirmed by isolation of M. bovis. There were significantly fewer cases of tuberculosis in the vaccinated group (4 cases) than in the unvaccinated group (13 cases; P=0.023). The vaccine efficacy was 69%. The relative risk of tuberculosis for unvaccinated possums compared with vaccinates was 3.70 (95%CI: 1.06 to 12.5). The future directions for vaccine research in wild possum populations with endemic tuberculosis will be discussed. 
5. Cousins, Debby V. XE "Cousins, Debby V." 
Australian Reference Laboratory for Bovine Tuberculosis, Department of Agriculture, South Perth 6151, Western Australia.

Tuberculosis in seals may provide a unique opportunity to examine the evolution of the Mycobacterium tuberculosis complex 

Following the diagnosis of tuberculosis in seal lions and fur seals in a captive colony in Western Australia in 1986, disease has been confirmed in seven different species of pinniped (fur seals and sea lions). The Mycobacterium species causing tuberculosis in these animals has notable differences from the other members of the M. tuberculosis complex that have been described, and has recently been accepted as a new species, Mycobacterium pinnipedii. The prevalence of tuberculosis in the various seal populations is unknown and difficult to determine, and to date, tuberculosis has not been found in pinniped species originating in the Northern Hemisphere. DNA fingerprinting of the various seal isolates from Australia, New Zealand, South America and the United Kingdom (where the first case was considered to have originated in an imported animal from Uruguay) suggests a clonal relationship and relatively recent transmission. However, the distribution of affected seal populations make it difficult to envisage even relatively recent spread unless there is a ‘carrier’ species that provides the link for spread of infection. The M. tuberculosis complex is considered to be at least 17,000 years old, and many researchers believe the M. tuberculosis complex is a relatively recent event in terms of the evolution of bacteria. Because the global population distribution of various species of seals appears to be well reasonably well defined, tuberculosis in seals may provide a unique scenario in which to examine the evolution of the M. tuberculosis complex. 

6. DUIGNAN, Pádraig J. XE "DUIGNAN, Pádraig J." , Christine DUPONT, Debby V. COUSINS, Des M. COLLINS and Alan MURRAY

New Zealand Wildlife Health Centre, IVABS, Massey University, Palmerston North, New Zealand (PJD, CD, AM); Australian Reference Laboratory for Bovine Tuberculosis, Dept. of Agriculture, South Perth, WA 6151 (DVC); AgResearch, Wallaceville Animal Research Centre, Upper Hutt, New Zealand (DMC).

Tuberculosis associated with Mycobacterium tuberculosis subsp. pinnipedae subsp. nov. in New Zealand fur seals and sea lions

Tuberculosis is recognized as a cause of pinniped mortality and as a zoonosis in the southern hemisphere. In Australia and South America it is endemic in fur seals and sea lions. Recently, infection was discovered among NZ fur seals (Arctocephalus forsteri) and sea lions (Phocarctos hookeri). In severe cases granulomatous lesions involve the lungs, pleura, peritoneum and peripheral lymph nodes. This study investigated the relationship between NZ isolates and those from Australia, South America and the U.K. (captive animals from Argentina).  Polymerase chain reaction (PCR) was used to amplify the PAN promoter sequence and MPB70 gene fragment from two fur seal isolates confirming that they belong to the M. tuberculosis complex. When compared to strains of M. tuberculosis, M. africanum, M. microti, M. bovis, ‘M. tuberculosis subsp. canetti’ and M. tuberculosis subsp. caprae, the seal isolates from NZ, Australia, and South America formed a distinct cluster within the M. tuberculosis complex, hence the new subspecific designation. However, DNA fingerprinting showed four distinct spoligogroups with the NZ isolates comprising one of these. The finding of a bovine isolate in NZ indistinguishable from the fur seal isolates, suggests that the seal bacillus is capable of infecting cattle. This fact, combined with its ability to infect humans, guinea pigs, and tapir, suggests the seal bacillus has the potential for an extended host range, beyond that of M. tuberculosis, M. africanum and M. microti. 

7. EWEN, John G. XE "EWEN, John G."  and Camille BONNEAUD

Laboratoire d’Ecologie, CNRS UMR 7103, Université Pierre et Marie Curie, Paris, France

Emails: john.ewen@snv.jussieu.fr and cbonneau@snv.jussieu.fr.

Does sexual selection limit the viability of small populations?

Sexual selection arises from competition for mates. The exaggeration of sexually selected traits and other displays imposes costs on individuals of the chosen sex, thereby causing a reduction in mean fitness of individuals within populations - a parameter that may influence the probability of extinction in populations of small size. We review current evidence documenting the importance of sexual selection on the viability of small populations (focussed on studies in birds), highlight the gaps in current knowledge, and outline various recent developments in the fields of evolutionary biology and genetics which may provide timely insights into assessing the consequences of sexual selection in endangered species. An aspect of particular focus is the development of markers for adaptive genetic variation (such as the major histocompatibility complex, MHC). MHC polymorphism plays a key role in resistance to infectious and autoimmune disease in birds (and mammals) and it may also be important in kin-recognition. Because of this, the MHC is a perfectly designed selected marker for studies of sexually selected endangered species, which likely exhibit high inbreeding and genetically based mating preference.

GOSSOW, Hartmut XE "GOSSOW, Hartmut" 
Institute of Wildlife Biology and Game Management, Boku – University of  Natural Resources and Applied Life Sciences, Peter Jordan St. 76, A-1190 Vienna, Austria.

“POLITICAL ECOTONES” AND WILDLIFE MANAGEMENT CHALLENGES IN CENTRAL EUROPE: PROBLEMS AND OPTIONS

The 1990s have become a period of remarkable political, economic, and social changes in Central-East Europe, accompanied by changes and challenges in wildlife issues and management strategies. The fall of the Iron Curtain, was a most obvious influence on more wildlife mobility and corresponding management consequences: Along the former Iron Curtain, a “green belt” had developed over several decades in the no access belt, becoming a safe wildlife source area, quasi a “politically initiated ecotone”. Other political events and developments were, for instance, the Earth Summit Rio 1992 and subsequently initiated actions like the Ministerial Conferences for the Protection of Forests in Europe (MCPFE) and its influences on national and European forest sector policy changes. Or the involvement of new member countries in the EU, and how well they are implementing actions and acts (like Flora-Fauna-Habitat, the LIFE program, NATURA 2000 etc.): meaning, for instance, that big game animals like brown bear, wolf, lynx, moose, or others became “priority” status with high conservation instead of pest status, and which are increasingly re-immigrating to Central Europe. Similarly fisheating species, e.g., cormorant and river otter, which had been near extinction in the 1970s and 1980s, are now coming locally (and seasonally) into a state of overabundance, with disastrous impacts not only on pond fisheries, but becoming also harmful to endangered species like brook trout and grayling in their typical montane river habitats. These more recent developments and experiences made clear how much human dimensions of acceptance and aversion are – much more than mere ecological aspects – an imperative issue for consideration in current wildlife a management. 

8. GREENE, Brenda S. XE "GREENE, Brenda S." , Brian R. McCLURE and Ian L. BARTON

Department of Conservation, Canterbury Conservancy, Private Bag, Christchurch, New Zealand (BSG); 2029a Hunua Road, RD3 Papakura, Auckland, New Zealand (BRM); Cowan Road, RD3 Papakura, Auckland, New Zealand (ILB).

IMPACT OF CHANGES IN WILDLIFE MANAGEMENT ON THE HUNUA RANGES FOREST, AUCKLAND, NEW ZEALAND, 1963-2001

The Hunua Ranges (12,000 ha) are approximately 40km south east of Auckland, and are dominated by tawa (Beilschmiedia tawa), tanekaha (Phyllocladus trichomanoides) and beech (Nothofagus truncata).  Broad changes the vegetation are described alongside changes in wildlife management of large introduced mammals.  Estimated possum (Trichosurus vulpecula) densities were 2.5 per ha (1962-84), and <1 per ha within the central ranges (1994-2001).  Pigs (Sus scrofa) were estimated at 1.3/km² (1963-2001).  Estimated goat (Capra hircus) densities were 26 /km2 (1960-1995) and 2.5/km2 (1995-2001).  Six permanent transects were established in the kauri-beech forest during the 1960’s and 1970’s, then re-measured during the 1980’s and 1990’s.  Over the past four decades, there was little change in the forest canopy composition.  All common canopy species increased in number except hard beech. The decline of hard beech trees may have been due to a number of factors, including combination of poor recruitment and/or cyclical change between kauri (Agathis australis), tanekaha and hard beech. Following large-scale animal pest control during the 1970’s and 1990’s, understorey species increased in number (Cyathodes fasciculata, tawa, Coprosma grandifolia, Pseudopanax crassifolius, Ascarina lucida, Melicytus ramiflorus, Pittosporum tenuifolium, Kunzea ericoides). All these species were favoured by goats and possums.  Numerical declines occurred  in potential future canopy trees (kauri, Elaeocarpus dentatus, Myrsine salicina, Podocarpus hallii and Weinmannia silvicola), as basal areas increased.  Response to intensive goat and possum control during the 1970’s and 1990’s had no impact on composition, but improved the forest structure.

Henning, Joerg XE "Henning, Joerg" , Peter Davies and Joanne Meers
EpiCentre, Massey University, Palmerston North, New Zealand (JH, PD); School of Veterinary Science, University of Queensland, Queensland 4072, Australia (JM).

Temporal and spatial population dynamics of rabbit haemorrhagic disease virus in a sparse rabbit population in New Zealand
The objective of this study was to describe the temporal and spatial dynamics of Rabbit Haemorrhagic Disease (RHD) in a sparse, free-living rabbit (Oryctolagus cuniculus) population over a period of three years in New Zealand. Most other RHD studies used repeated cross-sectional samples by invasive methods such as shooting.  Sampling weekly, we conducted a longitudinal capture-mark-recapture study from May 1998 to May 2001. Combination of different sampling (trapping and radio-tracking) and diagnostic methods (cELISA, PCR and IsoType ELISA) were used to assess rabbit population dynamics and infection status. RHD outbreaks were observed with population reduction of 26% in 1999 and 50% in 2001, and an observed seroprevalence of 24% in survivors. Although RHDV transmission (based on anitibody rise and evidence of recent infection in survivors and seroconversion in non-target species) occurred in 2000, the pattern of RHD 2000 differed from the other years. Possible explanations for the altered pattern of disease include shifts in population immunity, population demographics and vector abundance. Immigration was a possible factor contributing to increased population susceptibility in 2000 and the occurrence of an outbreak of RHD mortalities in 2001. Predation accounted for a large proportion of mortalities during the study. RHD deaths were spatially clustered in a small area within the study site. Predation and death due to other diseases were not clustered. Our findings indicate that the impact of RHDV on rabbit populations can vary widely between years. In the absence of a pronounced RHD outbreak, predation may limit population density to levels comparable to those observed when RHD epidemics occur. 

9. Henning, Joerg XE "Henning, Joerg" , Peter Davies and Joanne Meers
EpiCentre, Massey University, Palmerston North, New Zealand (JH, PD), School of Veterinary Science, University of Queensland, Queensland 4072, Australia (JM).

Survival of Rabbit Haemorrhagic Disease Virus in the environment and the role of inactivated virus in stimulating protective immunity in wild rabbits
Outbreaks of rabbit haemorrhagic disease (RHD) often occur in a cyclic pattern in wild rabbit populations. The inter-epidemic survival of RHD virus is poorly understood, and virus survival in the environment has been postulated. We studied the persistence of RHDV on cotton tape and bovine liver exposed to ambient conditions on pasture for up to 91 days during autumn. Mean ambient temperature and diurnal temperature range declined while relative humidity increased during the study period. Virus viability was determined by oral inoculation of susceptible New Zealand White rabbits. Virus suspended on cotton cloth was viable after 10 days but not after 44 days. In contrast, virus in bovine liver remained infectious after 91 days, although virus titre was reduced. Our results indicate that RHDV in animal tissues can survive for at least 3 months in the field, while virus on an inorganic substrate is less persistent. We infer that RHDV present in the tissues of dead animals is a more important reservoir than excreted virus. A second study investigated whether exposure of rabbits to inactivated virus might induce immunity in wild rabbits. RHDV was inactivated by ultraviolet light and inoculated into rabbits via oral or intramuscular routes. No rabbit exposed to inactivated RHDV developed clinical signs of RHD or had antibodies at day 30 p.i. All animals died within 82 hours after challenge with virulent virus. No antibodies were detected at the time of death. This suggests that exposure to UV-inactivated virus in the field or on baits would not protect rabbits against virulent virus. 

HINDENLANG, Karin XE "HINDENLANG, Karin" , Michel ROUX, Josef SENN and Werner SUTER

Swiss Federal Institute for Forest, Snow and Landscape Research (WSL), Zuercherstrassen 111, CH-8903 Birmensdorf, Switzerland.

SOLVING AN EXISTING “FOREST-WILDLIFE-CONFLICT” BY MEANS OF A COMMUNICATION PLATFORM

Browsing by ungulates is widely seen as a major problem for tree regeneration in alpine forests, but long-term dynamics of forests under ungulate pressure are not really understood. Successful resource management additionally faces the problem of conflicting interests between different stakeholders such as foresters, hunters, farmers and nature conservationists. Therefore, management actions such as increased hunting of deer often lack general acceptance and may reinforce conflicts between user groups. A common understanding of the problem and an agreement on the management aims are needed, before effective and broadly accepted wildlife and forest management strategies can be established. By means of a communication platform for resource use negotiation and collaborative learning we aim to develop instruments and procedures for solving one such regional forest-wildlife-conflict in an alpine environment. By engaging all relevant stakeholders, a management concept is developed, which includes long-term monitoring of the most important influencing factors and proposes the most appropriate measures to improve the situation. Collaborative learning focuses on the concerns and interests of stakeholders, encourages systemic thinking, and takes into account that considerable learning about different values and scientific results must occur before management improvements can be implemented. The learning process is facilitated by an experienced and locally-accepted moderator. Particular emphasis is placed on involving scientists as stakeholders in the platform. Not only can their input in terms of new scientific results be of great value for enhancing the common understanding of the situation, but their involvement will also ensure that the results of two ongoing research studies on forest regeneration will be implemented into practice. 

10. HYGNSTROM, Scott E. XE "HYGNSTROM, Scott E."  and Kurt C. VERCAUTEREN 

School of Natural Resources, University of Nebraska, Lincoln, NE 68583-0819 USA (SEH); National Wildlife Research Center, USDA/APHIS/WS 4101 LaPorte Avenue, Fort Collins, CO 80521-2154 USA (KCV).

Biological Management (Control) of Wildlife Damage--Advances in the Last Quarter- Century 

Specialists in wildlife damage management have borrowed the term “biological control” from the field of entomology, where it has been traditionally defined as the reduction in number or density of pests through biological processes such as predation, pathogens, habitat modification, and fertility control. Advances in science in the past quarter-century have led to the testing and potential development of several biological methods for controlling wildlife damage caused by individual animals or overabundant populations. No methods, however, have been fully developed or are without problems. Areas of greatest promise include the development of damage-resistant plants and modified pathogens through genetic manipulation, chemical and immunological fertility control, improved delivery systems, and behavioral modification. Social pressures have changed our perspectives on wildlife damage management. The axiom “to reduce the number or density of vertebrate pests” is often insufficient and in many cases inappropriate.  The current directive in wildlife damage management is to “reduce damage to a tolerable level.”  We therefore abdicate the term “biological control” and encourage the use of a new term, “biological management” of wildlife damage.

KNIGHT, James E. XE "KNIGHT, James E." 
Montana State University, Extension Wildlife Program, 219 Linfield Hall, Bozeman, MT 59717 USA.

Efficient fencing methods to prevent deer and elk depredation on cropland and high value pastures

In most of Montana, the maximum level of ungulate populations is determined by the tolerance of private landowners to forage removal by these animals. In some situations reduction of deer (Odocoileus spp.) and elk (Cervus elaphus) herds is not a practical way to prevent significant loss to crops or forage. Environmentally sound and economically justified methods of excluding deer and elk from select areas sometime need to be considered. The objectives of this project were, 1) to develop simple methods to be used by farmers and ranchers to determine the monetary value of losses to deer and elk, and 2) to develop and test various fencing strategies to determine cost/effectiveness of various designs. Wire cages to prevent deer and elk foraging were used to determine vegetation utilization by deer and elk. Net wire fencing, 7-strand electric fencing and modification of existing 5-strand barbed-wire fencing were investigated using cost and effectiveness as measures of efficiency. When maintenance and labor were considered along with cost, there was no difference between the efficiency of net wire and modified fences. The 7-strand electric fence was sufficient to repel elk but not deer. Tolerance of landowners to high ungulate numbers increased when deer and elk were kept out of areas critical for livestock foraging.

11. LEYLAND, Megan J. XE "LEYLAND, Megan J." , Pádraig J. DUIGNAN, Lynn ROGERS, Joanne H. CONNOLLY, Stanley FENWICK and Carolyn NICOL  

New Zealand Wildlife Health Centre, IVABS, Massey University, Palmerston North, New Zealand (MJL, PJD, LR, JHC); Murdoch University, Perth, Western Australia (SF), ESR, Porirua, New Zealand (CN).

Salmonella infection in seals, pigs and people in New Zealand

Salmonella sp. has the potential to cross between the marine and terrestrial environment and to cause serious zoonotic infection in people in contact with infected animals. In 2001, a wildlife carer in Dunedin became infected with S. enteriditis PT1 after attempting to rehabilitate a sick fur seal (Arctocephalus forsteri). The isolates from the patient and the dead seal were indistinguishable by phage typing and pulsed-field gel electrophoresis (PFGE). All pinnipeds necropsied at Massey University since 1996 to the present, whether they were apparently healthy bycatch or moribund stranded animals, were sampled for Salmonella sp. by faecal culture.  Subtyping of Salmonella sp. was performed by serotyping, phage-typing and PFGE. S. Typhimurium PT101 was isolated from apparently healthy and from diseased New Zealand fur seals  from the mainland and S. Typhimurium PT1 from a by-caught seal, while S. Cerro, S. Derby, S. Enteritidis PT4 and PT8, and S. Newport were isolated from New Zealand sea lions (Phocarctos hookeri) from the Auckland Islands. The sea lion samples were collected during a mass mortality event in 1998 and subsequently from pups found dead on Enderby Island rookeries each breeding season from 1999 to 2002.  Isolates were also cultured from feral pigs on the main Auckland Island. Isolates from sea lions and feral pigs were indistinguishable by PFGE.  Salmonella serotypes from NZ pinnipeds were also compared with human and non-human isoglates from other countries.

McDOWELL, Arlene XE "McDOWELL, Arlene" , Nigel M. DAVIES, Bernie J. McLEOD and Ian G. TUCKER

School of Pharmacy, University of Otago, Dunedin, New Zealand (AMcD, IGT); AgResearch, Invermay Agricultural Centre, Mosgiel, New Zealand (BJMcL); School of Pharmacy, University of Queensland, Brisbane, Australia (NMD).

Designing an oral delivery system for biocontrol agents to the common brushtail possum

Alternative and effective methods to reduce the number of common brushtail possums (Trichosurus vulpecula) in New Zealand are needed urgently. The favoured option is fertility control, preferably using a species-specific bioactive compound. Such a bioactive is likely to be a protein or peptide. The challenge is to deliver the bioactive to this free-ranging and widespread, wild animal and ensure that the bioactive is absorbed following ingestion.  Controlled-release technology can been utilized to design a particulate delivery system that could be administered orally within a non-toxic bait. The caecum / proximal colon has been identified as the region to target for release and subsequent uptake of peptide/protein bioactives as the rate of degradation of these compounds is approximately 1000-fold lower in this region than in the small intestine. Gamma scintigraphy has been used to study gastrointestinal transit of radiolabelled particles (100 and 600 (m) in 60 brushtail possums at 3, 6, 12, 24 and 32 h after dosing. The average transit time from the mouth to the caecum was 12 h. This information is critical for the design of particles that can protect the bioactive during passage through the stomach and small intestine. A coating of pectin and ethylcellulose has been designed that is degraded in the hindgut of the common brushtail possum. Investigation of the stability and absorption of potential bioactives in vivo is also a critical phase in developing the controlled-release dosage form.  

12. MECENERO, Silvia XE "MECENERO, Silvia" , Jens-Otto KRAKSTAD, Jean-Paul ROUX and Les G. UNDERHILL

Avian Demography Unit, University of Cape Town, Rondebosch, 7701, South Africa (SM, LGU); Institute of Marine Research, Bergen, Norway (J-OK); Ministry of Fisheries and Marine Resources, Lüderitz, Namibia (J-PR).

Cape fur seals and the horse mackerel fishery: assessing competition and predicting catch strength using scats

Juvenile Cape horse mackerel (Trachurus trachurus capensis) form an important part of the diet of Cape fur seals (Arctocephalus pusillus pusillus) in northern Namibia. The proportion and length frequencies of horse mackerel in seal diets were compared to that in the importnant commercial fishery over a period of nine years (1994-2002) to investigate if the seal diet may be used to provide an index of horse mackerel availability/abundance. Seal scats were collected on a monthly basis at Cape Cross colony, and length frequencies calculated from length measurements of otolith subsamples. Length frequencies of fish caught by the fishery were determined by measuring subsamples of the catch. Only those catches that occurred within a 200 km radius of the Cape Cross colony and a depth of 100 m were used to determine competition between seals and the fishery. Competition peaked in March and April (41% for each month). Competition was low in January and July to September (1-11%). No fish were caught within the specified area from October to December. The percentage of mackerel in the seal diet showed a positive relation to the total biomass caught two years later, and to the proportion of fish of modal length 12.75cm caught one year later. Thus the proportion of horse mackerel in the seal diet appears to reflect the strength of the catch within the following two years. We will develop a model that may determine recruitment of horse mackerel into the fishery as well as into the population itself. 

NAWAZ Mohammad Ali XE "NAWAZ Mohammad Ali" , Zahid Baig MIRZA and Sarwat MIRZA
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Population and Habitat of Urial in Dumbar Range of Kirthar National Park, Pakistan
Population characteristics of urial (Ovis vignei blanfordi) and the state of habitat were studied in Dumbar range of Kirthar National Park, Pakistan, between November 1-15, 2002.  The study area was classified into high, medium and low abundance zones on the basis of urial densities.  Population was estimated at 593 urials, with densities 10.2 as high, 4.1 and 1.9 per km2 for high, medium and low abundance zones respectively.  Sex ratio for adults was 1:0.8, and was at parity (P> 0.4).  Mean (±SD) group size was 4.1±1.5.  Habitat was assessed for three primary requisites; forage, water and shelter. Forage production was calculated at 1050 tons (DM)/year with significant variation among different range sites.  The carrying capacity was estimated at 3400 urial equivalents/year. Ten perennial water sources were recorded within the home range of animals. The population of urial in Dumbar range is reproductively active and growing. The range condition suggest that the study area can sustain a higher density of urial than occurs at present. Growing population of livestock is the real threat for urial population, which is now competing for forage resources in core areas. A range management program is required to be in place to address livestock production system and to conserve wildlife habitat in Kirthar National Park.
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DIET OF THE RIO GRANDE LEOPARD FROG (RANA BERLANDIERI)

Considering the breadth of research evaluating amphibian population declines, and the lack of natural history information on this frog species, we identified prey items in the diet of Rana berlandieri.  We analyzed contents from 85 frog stomachs from 5 sites in south and west Texas during spring and fall 2000.  The diverse diet of R. berlandieri adults was reflective of a generalist and opportunistic predator.  Eleven Orders and 30 Families were identified in the 309 prey items collected.  Mean number of prey items did not vary between males and females.  Dietary shifts between seasons were apparent at all sites.  There was a significant difference in mean number of prey items among sites as well as between seasons.  Representatives of 21 Families were identified in the spring and 20 Families in the fall.  The numbers of prey items found in stomachs averaged 2.1 prey items per frog in spring and 5.3 prey items per frog in fall.  Diet may have been more strongly influenced by prey availability than by selection of prey.

Pennell, Christopher G.L. XE "Pennell, Christopher G.L."  and M. Philip Rolston
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The effects of feeding endophyte material to Canadian geese, finches AND gulls

Problems caused by birds in agriculture, horticulture, recreation and aviation industries, are escalating world wide as man develops environments that are attractive to birds. The use of endophyte-derived compounds may help contain these problems. Canada geese (Branta canadensis) were offered endophyte Neotyphodium lolli seed and herbage to examine the effects of known endophyte alkaloids on feeding behaviour. In choice and no choice feeding trials, geese consumed 30% less herbage containing endophyte. In seed feeding trials, the geese did not discriminate on first exposure between endophyte free and plus. On day two there was an 80% rejection of seed containing endophyte. Three months later this 80% rejection was observed right from day one suggesting the rejection was a long-term learned response or post digestion feedback. Greenfinches (Carduelis chloris) were fed endophyte seed in choice and no choice trials to establish evidence of post digestion feedback. In both feeding trials the green finches were able to discriminate on day one between the endophyte infected and nil seed. Endophyte infection decreased consumption 30%. Gulls (Larus dominicanus) attracted to pig fattening units and feeding on the pig pellets were given a choice of pellets containing endophyte compounds and control. Gulls consumed less of the endophyte material pellets right from onset and this rejection grew stronger over the 15 day feeding period. The authors suggest continued research into the area of endophyte alkaloids will be of benefit in producing products from endophyte compounds and also a living deterrent to birds by habitat modification. Farming grass/endophyte associations may add to the armoury of bird control methodology.
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ESTIMATING NUMBERS OF MITES PRODUCING SCABIES IN SPANISH IBEX

Sarcoptic mange is an important parasitic disease affecting wild Caprinae in Europe and Asia. Several Spanish ibex (Capra pyrenaica) populations from southern Spain suffer scabies epizootics for over a decade. Our research consists of estimating mite numbers (intensity of parasitation, or infrapopulation, in parasitological terms) on whole skins of ibex coming from Sierra Nevada National Park. These were selectively shot for management purposes (regulation of ibex density and control of scabies). Three to four 6.25 cm2 (2.5 x 2.5 cm) skin pieces were taken and digested overnight in 250 ml of a 5% KOH solution, at 40ºC. Finally, mite counts were made in Petri dishes under a stereomicroscope. As the whole skin surface was measured, then we apply the plot sampling method to estimate mite numbers. We have obtained mean densities ranging from 13.3 to 445.3 mites/cm2, reaching the estimate of the absolute mite numbers several millions. The range of these absolute numbers can be used to perform an intensity index (e.g., from 0 to 10), and we expect to employ it to search relationships between intensity of scabies and other parasitosis, and physiological indexes as well. Embrionated eggs, larvae, nymphs and adults (both males and females) can be easily recognized, and therefore their numbers were differentially recorded. Our aim is to use these data to search the phenology and reproductive biology of Sarcoptes scabiei suprapopulations.
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Evaluating immunocontraception for managing overabundant white-tailed deer in suburban environments

Immunocontraception is frequently proposed as an alternative to lethal removal for deer management. However, little information is available for evaluating its potential for free-ranging populations. We estimated effort required to apply porcine zona pellucida (PZP) to individual white-tailed deer (Odocoileus virginianus) and assess the utility of immunocontraception to control growth of deer populations. The study was conducted in a 43-km2 suburb with about 400 deer.  Effort per deer was measured as time required to capture and mark deer, and then to apply booster treatments by remote injection. Estimates of numbers of females to treat to control population growth were based on the generalized sustained-yield (SY) model adapted for contraception of females. The SY curve was calibrated using data on deer abundance acquired from aerial population surveys and nutritional condition of females removed by a concurrent culling program. We conclude that contraception can be used to control deer populations within small areas (<5 km2).  Estimating cost is dependent on deer population density, approachability of individual deer, access to private and public land, and efficacy of the contraceptive treatment.  For large areas, cumulative effort will increase exponentially because some deer were more difficult to approach than others.  Potential of using immunocontraception at low deer densities (<25% ecological carrying capacity) is limited by the interaction of the proportion of females in the population and treatment efficacy, as well as encounter rates.  Immunocontraception has the best potential for holding suburban deer populations between 30 and 70% of ecological carrying capacity, but is likely to be useful only in localized populations when the number of females to be treated is small (e.g., <100 deer).
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Selective herbivory by western grey kangaroos following fire at Whiteman Park Reserve, Perth, Western Australia: assessment of their impact and methods of minimising damage upon regenerating flora

Whiteman Park Reserve, situated approximately 14 km NE of Perth, contains over 1000 hectares of original Banksia woodland in near pristine condition. It is home to over 600 western grey kangaroos (Macropus fuliginosus), far exceeding pre-european settlement populations in the region. A large area of the reserve was burnt by extensive bushfire in early February 2001. The aim of this study was to assess the impact of kangaroos on the revegetation of the woodland. Monitoring of protected and exposed experimental plantings of endemic species and naturally regenerating vegetation, together with behavioural observation via infrared photography, provided insights into feeding habits and factors governing kangaroo selection. Highly aromatic plant species of the family Myrtaceae appeared unpalatable, as were species high in tannins. Stem and leaf spines slowed feeding although did not exempt plants from damage. Nutritional value of plants was of primary importance, with species high in protein and potassium favoured. These attributes were strongly associated with rare and uncommon plant species within the reserve. Alternate methods for plant protection were investigated using a variety of nurse and sacrificial species. Current management plans for the western grey kangaroo are discussed in regards to these findings, as are the impact of other herbivores including the black-gloved wallaby (Macropus irma) of high conservation value, and the introduced rabbit (Oryctolagus cuniculus).

RAMSEY, Dave XE "RAMSEY, Dave"  and James D. COLEMAN

Landcare Research, Private Bag 11052, Palmerston North, New Zealand (JDC); Landcare Research, P.O. Box 69, Lincoln 8152, New Zealand (JDC).

Social interactions between possums as drivers of Tb transmission

Interactions between adult possums (Trichosurus vulpecula) during the mating season have been proposed as an important mechanism of the transmission of bovine tuberculosis (Tb) within the species.  Such interactions also appear to be a significant mechanism in the maintenance of Tb in possum populations, and may underpin their role as the primary wildlife vector of the disease for livestock in New Zealand. Levels of Tb in possums were determined for two populations live-trapped at bimonthly intervals for two years in two trapping grids of c. 400 x 400 m centred on previously determined Tb foci in separate forest areas.  In each area, all possums captured during each sampling were anaesthetised and palpated for the presence of superficial lesions indicative of Tb, before being tagged and released. Confirmation of suspect infections followed lesion aspiration and culture. At the same time, approximately 15 randomly selected adults of each sex and apparently Tb negative were gonadectomized, equipped with mortality-sensing radio collars, and released back into each population. In this paper, we review the subsequent disease status of similar numbers of both sterilised and entire possums, and use this data to test our hypothesis that possums inhibited from normal mating contacts are likely to have lower rates of Tb infection than sexually active animals.
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Game Bird Monitoring in New Zealand

In New Zealand there are 9 principal species of game birds. Four of these are native and the remainder have been introduced for the purpose of game bird hunting. Populations of one, the Australian black swan, appear to have arrived in New Zealand naturally at about the same time it was introduced by man. Fish and Game Councils were established under the Conservation Act 1987 with the function of managing, maintaining and enhancing the sports fish and game bird resource. One particular function of the councils is to assess and monitor game bird populations. Due to the regional structure of Fish and Game councils monitoring has, in the past, been undertaken independently, although methods for several species have been similar. In recent times, nationally co-ordinated programmes have been developed. The most abundant game bird, the mallard (Anas platyrhynchos), is monitored by a mixture of banding, autumn trend counts, and brood counts. The endemic paradise shelduck (Tadora variegata) and the black swan (Cygnus atratus) are counted during the moult on known moulting sites. Australasian shoveler (Anas rhynchotis) populations are monitored by counting pre-breeding flocks. Trends in pukeko (Porphyrio porphyrio) abundance are determined by counting numbers along transects in their preferred habitat. Canada geese (Branta canadensis) are counted aggregations that occur on large water bodies in winter. There has been no consistently applied method of monitoring Californian quail or ring-necked pheasant although as these birds are not widely distributed, although they are locally abundant in a few regions. Grey duck (Anas superciliosa) and grey-mallard hybrids are not monitored separately from mallards since they are not distinguishable in the field. 
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THE EFFECT OF BLOOD SAMPLING METHOD ON PHYSIOLOGICAL STRESS INDICATORS OF REINDEER 

Development of management practices that involve corralling, physical restraint and transportation may compromise the welfare of reindeer by causing physical damage and stress. Our aim was to compare the effects of manual blood and remote blood sampling on plasma cortisol and catecholamine concentrations that could be used as stress indicators of reindeer under various management systems. Contemporary body temperatures and heart rates were also recorded to determine their utility as possible stress indicators. Eight adult female reindeer (Rangifer tarandus tarandus) were sampled hourly with automatic blood sampling equipment (ABSE) on 9-10 May and then by manual blood sampling on 13-14 May. Animals were also fitted with equipment to record heart rate and body temperature. Heart rate and body temperature were also recorded continuously without blood sampling (control conditions) on 17-18 May. Plasma cortisol concentrations were fivefold greater during manual blood sampling compared to sampling with ABSE. Plasma noradrenaline concentrations were significantly higher during manual blood sampling compared to sampling with ABSE, whereas plasma adrenaline concentrations did not differ. Heart rate and body temperature were higher during manual blood sampling compared to control values. In conclusion, plasma cortisol concentration provides an excellent indicator of handling stress in reindeer. The use of ABSE enables measurements of plasma cortisol levels close to basal concentrations that may be used for reference values.
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Chronic wasting disease epizootiology in free-ranging cervids:  a critique of current models and their application

Chronic wasting disease (CWD) is a growing concern of wildlife managers in several U.S. states, and its ultimate geographic distribution and effects on wildlife populations are unknown. Science-based management of this disease will require understanding of its transmission dynamics and development of predictive models. Our objective is to review the theoretical and empirical support for published models of CWD epizootiology in free-ranging cervid (deer and elk) populations. We reviewed the conceptual and mathematical framework underlying currently published models of CWD epizootiology, and identified a critical, untested premise--that transmission is strictly frequency dependent—which entirely accounts for dire predictions that CWD will cause local extinction of its host. This assumption is not immediately apparent in the source papers, and its implications are not discussed. We argue that what little understanding we have of CWD transmission does not support the presumption of strict frequency dependence, and point out errors and weaknesses of published comparisons of model output with observed CWD prevalence. We present alternative models (based on different assumptions about transmission) that fit published prevalence data as well as current models, yet yield very different management scenarios.  Our main point is that the published models of CWD represent one possible reality state (a state with little theoretical and empirical support) but many others states are feasible, and appropriate management actions are sensitive to which state is correct.  

SUZUKI, Katsuya XE "SUZUKI, Katsuya" 
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Effects of electric fences on farmland use by wild Japanese macaques in Shimokita Peninsula, Japan
A recently serious problem in Japan is where wild monkeys (Macaca fuscata) damage crops. In response to these problems, each autonomous community has carried out control policies, although there is a lack of well-understood ecological data for the target species and they have seldom evaluated effects of the control on wildlife. Shimokita peninsula is the northernmost habitat of primates. Here, there are growing numbers of complaints about northernmost monkeys by local farmers. In this poster, I investigated one group of wild Japanese macaques and tested effects of electric fences on their farmland use. I monitored one monkey troop for two seasons (1999 and 2001). As a result of the survey, the utilization rates of electric fenced areas by monkeys were about 20% of all farmland use in both years. These data showed that electric fences were effective to protect crops against monkeys. But problems exist. First, although electric fenced areas were almost protected, the total areas damaged expanded. It was found that monkeys had expanded their home range and damaged in new farmland areas. Second, their dependence on farmland areas had increased 1.4 times over two years. I guess it was caused by dependence on a single way of setting electric fences without combining with other ways, such as chasing them away. As a result, the number of individuals getting into farmland over electric fences increased in 2001. Their routes were from trees near the electric fences or through the gaps between the ground and the net. Broad-based and integrated planning is desirable. Furthermore, that effects need to be reviewed. 
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Managing double-crested cormorants in North America - desperate and disparate measures  

The North American population of double-crested cormorants (Phalacrocorax auritus) has increased at an annual rate of 6.8% since 1966, with regional growth exceeding 20% per year since 1990 in Ontario and states bordering the Great Lakes. Population numbers, though operating under biological carrying capacity, have exceeded acceptance capacity with several wildlife stakeholder groups throughout Canada and the United States. Stakeholder concerns predominantly focus around aesthetic, ecological, and economic values associated with loss of biological diversity, changes in recreational fisheries, and loss of production at aquaculture facilities. While a combination of lethal and non-lethal local control efforts on the breeding and wintering grounds may increase stakeholder acceptance, the effects are generally negligible and costs often exceed benefits. I describe perceptible impacts to these commercial and natural resources, and discuss current research and management efforts focused on reconciling discrepancies between stakeholders acceptance and biological carrying capacities. 
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ECONOMIC IMPACTS OF INCREASED GULL POPULATIONS IN CITIES: AN EXAMPLE FROM MELBOURNE, AUSTRALIA

As with several other gull species around the world, the Silver Gull (Larus novaehollandiae) of Australia has expanded its population in response to human food waste obtained largely from rubbish tips. The problems caused by elevated gull populations have been described in many publications, but very little has been published on their economic impacts.  My research was motivated by the need for sound economic data to provide policy makers with a basis for changing rubbish tip management to exclude gulls. This is an important step in a strategy aimed at reducing the current overabundant Silver Gull population and associated problems. I examined the economic impacts of the Silver Gull within part of the Greater Melbourne area, comprising approximately 4065 km2 (1569 square miles) during 1999 through 2002. I collected data by interviewing the managers of sites where gulls were causing problems, and by inspection of roofs where gulls were roosting or nesting.  I found that one roof-nesting colony is expanding by 50% per annum, with 107 roofs used for nesting over this 3-year period. Economic impacts of gulls in Melbourne include the cost of damage to structures and products through faecal contamination and flooding resulting from blocked rooftop drains; cleaning and damage prevention costs and loss of production. Costs at individual sites vary from under $100.00 to $1.2 million. Costs associated with damage to aircraft, habitat management and litigation at Melbourne’s three airports can be attributed to Silver Gulls. I will present an assessment of the economic costs associated with a superabundant gull population and draw parallels with other cities with greatly expanded gull populations. 
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Current status of moose in Fiordland, New Zealand

Two liberations of moose (Alces alces andersoni) took place in New Zealand. The first failed but a second of four males and six females, released at Dusky Sound, Fiordland, in 1910, was initially successful.  Unlike most of the other ungulates introduced in New Zealand, moose established but never flourished.  Previous moose records end around 1952. After 1952 the absence of moose sightings/remains led to a widespread conclusion that the New Zealand moose population had become extinct. We have sought to establish that this population still survives in Fiordland today; at around 45 °S latitude it is the only wild moose population outside the species’ Northern Hemisphere range. This study presents our summary of previously unpublished accounts of moose from credible sources from hundreds of personal interviews over a 30-year time span. Our field survey evidence over the last decade (320 days since 1992) is also consistent with moose surviving; however their existence remained unproven and widely doubted. Four years of experimentation with self-triggering cameras has yielded only one case of video footage of an animal with many features peculiar to moose. Our mitochondrial DNA analysis (Koichi et al. Journal Molecular Evolution 41:859-866) of a snagged hair sample, found in 2000 not far from the original liberation site, was confirmed to be from a moose. The sightings, field evidence, video and DNA evidence combined extend moose existence to the present time. We suggest field sign we have attributed to moose has been accurately recognized, and hence allows tentative appraisal of some local movements, food habits and numbers. 
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population management for sika deer based on sex-specific hunting

In the late 19th century, severe winter conditions and overharvest threatened the sika deer (Cervus nippon) population on Hokkaido Island, northern Japan. Under government protection, deer populations gradually recovered, and have increased dramatically in the last two decades.  The expanding population has caused severe damage to agriculture and forestry. In 1998, the Hokkaido Government implemented the "Conservation and management plan for sika deer in eastern Hokkaido” and started aggressive population control based on feedback management (http://www.hokkaido-ies.go.jp/HIESintro/Natural/ShizenHP2/ SIKA/deerEng/DTtextE.htm). Our management goals are 1) to avoid irruption with severe damage to agriculture and forestry, 2) to avoid the risk of extinction of deer, and 3) to maintain a sustainable yield of deer. In this paper, we demonstrate the utility of a population dynamics model for sika deer that used relative population sizes and harvest data. We considered three levels of relative population sizes and four levels of hunting pressure, and chose 1 of 4 actions, based on the estimates of relative population size. The simulation results suggest that management based on sex-specific hunting is effective to diminish the annual variation in hunting yield. We also discuss the present status of deer population and the importance of adaptive management.
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AIRLIFTING ELEPHANT FAMILIES TO ANGOLA

Very little of the teeming herds and unique species of wildlife in Angola can be seen today. This applies also to the Quiçama National Park, which lost all of its wildlife, including some 3000 elephants. A crucial part of the rehabilitation of this Park was the re-introduction of wildlife. In September 2000, a family group of 17 elephant were captured in the Madikwe Game Reserve in South Africa. The group was separated from the main herd by helicopter and herded towards a suitable area that is easily accessible for trucks. The elephants were darted from the helicopter using 3 mg M99 for juveniles of between 1.3 and 1.5 m shoulder height, and 5 mg M99 for sub-adults of up to 2m. Animals with a shoulder height of more than 2m were immobilized with 7 mg M99. Between 50 and 150mg Azaperone was added to the darts. The elephants were placed in specially adapted 6m shipping containers before administering the antidote. The containers were loaded into an Illuysion 76 cargo aircraft and the elephants were injected with a long-acting tranquilizer (Trilafon, Sherag) and a short-acting tranquilizer (Haloperidal, Kyron lab). The flight took 3 hours and the operation from capture to release in Angola took 18 hours. In September 2001, a further 16 elephants were caught in the Tuli block of Botswana, where a severe over-population exists. These elephants were successfully released using the same method as described above. All elephants have adapted well and four calves were born since.
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Trying to eradicate the Coypu in Flanders

In Flanders, populations of coypus are only present in the province of Limburg. In other provinces incidental observations have been made over the years, most likely of escaped individuals. Coypus enter Flanders from the Netherlands (and probably also from Wallony), where they in their turn immigrated from Germany. At the moment numbers in Flanders are estimated at several hundred individuals, but they are increasing due to the warm winters of the last few years. Experiences from other countries show that high densities of coypus can cause serious damage to – amongst others – dikes, crops and natural plant communities. That is why in March-April 2002 an attempt was made to eradicate them in Flanders by an intensive campaign with life traps and conibear traps, followed by continuous trapping in places where coypu signs were found during the rest of the year. During the first half of 2002 young as well as adult animals were caught, but few highly pregnant or suckling mothers. During the second half of the year almost all coypus caught were younger than 6 months, so probably born from the mothers that weren’t captured before. In spite of intensive trapping, numbers could not be reduced. In January 2003 another campaign was carried out. During that month there was a very strong influx of animals, probably caused by the high water level of the Maas. These animals were easily captured by putting conibear traps at the entrance of the burrows. Probably more problematic are the few individuals present in pond complexes, since they are very difficult to trap (almost no burrows to put conibear traps, plenty of food and thus no attraction by the bait in the life traps).
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Relative susceptibility of hosts of bovine Tb in New Zealand and their use as sentinels 

Most of bovine tuberculosis (Tb) in New Zealand’s domestic livestock results from spillover infection from wildlife. Control of Tb therefore requires accurate information on where the disease exists in wildlife populations. Wildlife species are increasingly being used as ‘sentinels’ to detect Tb in areas, especially where there are few or no livestock available. The most commonly infected species (cattle, deer, possums, pigs and ferrets) vary in their susceptibility to becoming and remaining infected, the ease with which infection can be detected, their ‘availability’ in each area, and the cost of surveying them. We present quantitative and qualitative data to show that scavengers such as pigs and ferrets are much more susceptible to Tb infection than herbivore hosts such as possums, cattle, and deer. In terms of value as sentinels, pigs are more useful than deer or ferrets as they are widely distributed (particularly in forested areas), have larger home ranges and readily develop detectable lesions in the head lymph nodes. Deer are also widely distributed in remote forest habitats but lower susceptibility and less likelihood of displaying gross lesions reduces their usefulness. Ferrets are more abundant in some types of farmland than pigs, but they have shorter life spans and a high proportion of infected animals have no gross lesions. The low prevalence of disease typical of infected possum populations combined with their small home ranges and short survival (once infected) mean possums are poor sentinels when compared with the other wildlife species. The relatively low sensitivity of cattle and farmed deer is offset by their abundance in intensively farmed areas. Implications for Tb surveillance in New Zealand are discussed.
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Sustainable Wildlife Farming - An R & D Program for Conservation of Rangeland Systems through Commercial Use of Wildlife
Australian agriculture needs ways of operating that are more sustainable and attuned to the natural environment. Trials are being developed that will enable landholders to integrate the management of biodiversity with other production, protect natural habitat and provide environmental benefits such as contributing to the management of salinity. Administered by Rural Industries Research and Development Corporation, it seeks scientific evidence of the conservation value of sustainable wildlife enterprises. It will test the biodiversity benefit of the concept of giving landholders on the rangelands more responsibility and rights over wildlife as an incentive to use the resource sustainably. It will trial if commercial value and conservation marketing can be incentives to restore habitats, reclaim degraded areas, maintain landscapes and encourage biodiversity conservation. Groups of landholders have been identified who are keen to proceed. Their interest is being converted into strategies and more detailed implementation plans. Groups of properties will be assisted to form partnerships or regional cooperatives to be known as Wildlife Management Conservancies (WMC) probably based on Landcare groups. Overseas this model is well established. In similar circumstances, in southern Africa there are now more than 9000 wildlife farms; in Europe, and in particular Scotland, regional management and landholder control is a mechanism for integrating red deer into agricultural production systems. In the United States and Canada, buffalo farming has expanded substantially in recent years and is making a substantial contribution to wildlife conservation and the economy in general. The WMC’s could become commercial partners in tourism. Processors and retailers could handle wildlife products that will be differentiated and labelled as having come from systems demonstrating a net biodiversity conservation benefit.
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Fertility control in grey kangaroos using field vasectomy

In many places in Australia grey kangaroos are overabundant and population control mechanisms are needed. Usually excess animals are shot by the commercial kangaroo industry or by landholders. Nonlethal control measures are used in urban areas or where for other reasons it is inappropriate to shoot them such as on golf courses. This abstract accompanies a video showing chemical immobilisation and surgical intervention to perform vasectomy and induce sterility.  The technique is preferred to hormonal treatment that is being trailed in Australia. It maintains the social hierarchy in populations while at the same time reducing population rate of increase.  Males are darted from a range of between 10 to 30 metres using Telinject equipment. Kangaroos, being thin-skinned animals, must be hit with a dart having low momentum. Accuracy at low impact is improved by using a range finder. Immobilisation is induced within 10 minutes with a combination of 2mg/kg of Zoletil (tiletamine/zolazepam) and 0.02 mg/Kg of Dormitor (medetommidine). Local anaesthetic is administered to the testicular chord above the scrotum.  A 2 cm midline incision and blunt dissection expose the vas deferens.  An artery clamp is placed on the first while the procedure is repeated on the second chord. When both are exposed a 1 cm section is taken from each. The wound is closed with catgut. The Dormitor reversed with Antisedan (atipamezole) and an eartag fixed. The procedure is conducted on four animals an hour late in the afternoon.  The objective of the golf course is to maintain a population of some 70 kangaroos.  Vasectomies have been performed on more than 35 animals in last 8 years. There is small rate of increase due to immigration.
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Corporate knowledge: An asset for exotic disease preparedness in wildlife management

Government departments, often under-exploit their best asset - their staff. Understanding the distribution and abundance of high-risk animals is of fundamental importance for exotic disease preparedness. Economics generally drive agricultural enterprises to maintain understanding of the distribution and abundance of domestic animals, but for free-ranging animals a lack of documented knowledge is often a problem. Feral animals e.g., feral pigs, deer (several species) and foxes, can act as reservoirs in the maintenance and transmission of exotic diseases (e.g. foot and mouth, rabies). Reliable assessment of the abundance and distribution of these animals is therefore vital in preparing for potential outbreaks of disease in wild animals. One cost-efficient way of obtaining this information is to capture the corporate knowledge of staff from an appropriate government department. Biosecurity Officers of the Western Australian Department of Agriculture possess local knowledge on a variety of animal species, some of which have high potential to spread and maintain exotic disease. Their knowledge is area-specific and is loosely based on local government boundaries. Through a series of interview-based, interactive mapping exercises with each Biosecurity Officer (n = 53), we developed a GIS-database that enabled us to describe the distribution and abundance of four high-risk groups of animals (feral pigs, deer, feral goats and wild dogs) in the agricultural region of Western Australia. We captured data at the scale of individual properties, thereby maximising potential for any emergency response plan based on an ‘infected premise’ concept. Our results also allow targeting of resources, both community and government-based, enabling more informed management of areas with significant vertebrate pest problems. 
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Assessment of the ‘Judas’ technique to assist in the control of the European starling

The ‘Judas’ technique is based on the premise that if a highly social animal is marked (e.g. with a radio-tag) it will betray the location of members of its group. Using radio-tags, the technique has been successfully applied to a number of vertebrate pest species including feral goats, feral pigs and feral donkeys. We assessed the application of the technique to the European starling, Sturnus vulgaris. Given the small size of starlings (75-100 g for adult birds), limiting factors include the radio-tag capabilities (size, range and longevity) and how to attach the radio tag. We evaluated four commercially available radio-tags produced by three telemetry companies, each with similar weights (around 1.4 g) and battery-life expectancies. Range testing used standard ground and aerial tracking techniques with the radio tags placed in a variety of simulated ‘starling positions’. Predictably, aerial tracking produced the best results, with the maximum range of the best performing radio-tag being 6.6 km with the aircraft flying at 1000 feet. A trial with 33 captive birds was undertaken to determine the best method of attaching the radio tag to the starling. Assessment was based on a combination of minimum behavioural impedance and longevity of the attachment. Three attachment methods, using mock radio-tags, were trialed: the Rappole figure-8 harness, a tail-mount and a back-mount. The Rappole harness was the most successful. The ‘Judas’ technique is to be field-tested using wild-caught birds from a population of starlings in western South Australia. This population is at the southwestern edge of the current range in Australia. 
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Effectiveness of different approaches to fox control, lessons from adaptive experimental management

The Red Fox (Vulpes vulpes) is identified as a major threat to biodiversity in Australia. In response to this threat, Parks Victoria (the agency responsible for managing the protected area network of Victoria) undertakes fox control in parks and reserves across the state. Fox control is a major component of Parks Victoria’s program and in 2002 – 2003 accounted for approximately 10% of the organisation’s natural values management budget and 50% of spending on pest animal control.  Despite this investment, the organisation has limited capacity to evaluate the effectiveness or efficiency of the various approaches to fox control taken in different parks. To address this issue, Parks Victoria, in partnership with the Arthur Rylah Institute for Environmental Research, have implemented an Adaptive Experimental Management program. This program is evaluating the effectiveness of different spatial and temporal intensities of poison baiting in six parks across the state.  This control program is coupled with monitoring of fox activity by bait-take and through the use of sand pads. The response of native fauna is also a component of the project.  The program has been running for 2 years and at this early stage, results are already giving some indication of effectiveness of different approaches in reducing fox activity.  These results are presented and discussed.
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The isolation and characterisation of possum enteroviruses

Possum viruses have the potential to be used in the biological control of possums by acting either as a lethal agent or as a transmissible vector to deliver immunosterilisation vaccines. Two viruses, possum enterovirus -1 (PEV-1) and PEV-2, were isolated from two sets of pooled possum intestinal contents by culturing on possum primary kidney cell culture. The intestinal samples were obtained from wild possums that were shot in the Shannon area of the North Island, New Zealand. By negative stain electron microscopy, PEV-1 and PEV-2 are nonenveloped small round particles, 27-30 nm in diameter with icosahedral symmetry. The growth of the isolates was not inhibited by the addition of 5’-bromodeoxyuridine in the culture medium, indicating both PEV-1 and -2 are RNA viruses. Partial genomic sequences of PEV-1 and PEV-2 were obtained by RT-PCR. Comparison of nucleic sequence of PEV-1 and PEV-2 with other enteroviruses suggests that these possum viruses are enteroviruses, but unique to possums. Further characterising of the possum viruses and possum challenge trial with PEV-1 and PEV-2 is progressing. Some human enteroviruses have been being developed as a recombinant vaccine vector system for human vaccination. PEV-1 and PEV-2 have the potential to be developed as vaccine vectors for possum biological control.


