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	0800 – 0820
	WITMER, G.W.; Deliberto, T.J.; Vercauteren, K.C.  The role of wildlife in bovine tuberculosis in the United States.

	0820 – 0840
	ARTHUR, T.; Ramsey, D.; Efford, M.  The impact of bovine tuberculosis on a population of brushtail possums in the Orongorongo Valley, New Zealand.

	0840 – 0900
	COLEMAN, J.D.; Coleman, M.C.; Hough, S.; Warburton, B.  Eradication of bovine tuberculosis from possum populations.

	0900 – 0920
	O’BOYLE, I.; Corner, L.  Distribution of tuberculous lesions in badgers and their relevance in vaccine strategies.

	0920 – 0940
	ARORA, B.M.  Wildlife tuberculosis in India.

	0940 – 1000
	VERCAUTEREN, K.C.  Dogs for reducing the transmission of bovine tuberculosis from wildlife to cattle: preliminary results.

	1000 – 1030
	Morning tea

	1030 – 1050
	HILL, J.A.; Deliberto, T.J.  Wildlife–cattle interactions in Michigan, USA: Implications for the transmission of bovine tuberculosis.

	1050 – 1110
	DELAHAY, R. J.; Garnett, B.T.; Roper, T.J.  Exploitation of farm resources by badgers: opportunities to manage the risks of Mycobacterium bovis transmission to cattle?

	1110 – 1130
	SAMUEL, M.D.; Joly, D.O.; Grear, D.; Langenberg, J.  Chronic wasting disease in Wisconsin white-tailed deer: integrating disease management and disease research.

	1130 – 1150
	ALLEY, M.R.; Twentyman, C.M.  The effect of coccidial parasites on juvenile hihi and saddlebacks in captive and small island situations.

	1150 – 1210
	DUIGNAN, P.J.; Wilkinson, I.S.  Decreased pup production and increased pup mortality among New Zealand sea lions on the Auckland Islands in 2002 and 2003.


WITMER, Gary W. XE "WITMER, Gary W." , Thomas J. DELIBERTO and Kurt C. VERCAUTEREN

USDA National Wildlife Research Center, 4101 LaPorte Avenue, Fort Collins, Colorado 80521-2154 USA.

The role of wildlife in bovine tuberculosis in the United States

Bovine tuberculosis (TB) is a chronic, contagious, bacterial disease that can affect many species of mammals.  An outbreak can have serious economic repercussions, especially to beef and dairy producers.  A national program has nearly eradicated the disease from livestock in the United States, but recent outbreaks in several states are slowing attainment of the goal.  It appears that wildlife may be playing an important role in the maintenance and transmission of TB in the U.S. as it is in the United Kingdom and New Zealand.  In Michigan, high deer densities and supplemental feeding have been implicated in the maintenance of TB.  Surveillance suggests that other wildlife species (raccoon, Virginia opossum, porcupine) may also be involved as hosts or vectors of the disease.  In Hawaii, feral swine and other introduced wildlife may play a role.  In Texas, no wildlife hosts or vectors have been identified, despite intensive surveillance.  It is commonly believed that the disease in Michigan is being transmitted directly or indirectly between deer and cattle by aerosol inhalation.  Other transmission routes may be more important, however, with other wildlife species.  These routes may include consumption of infected carcasses and indirect transmission through environmental contamination.  Surveillance of wildlife and the environment for TB is problematic for several reasons.  Additionally, the management of infected wildlife populations poses many challenges to wildlife managers.  Research is underway to help define the role(s) of wildlife and the environment in TB transmission to farms in the USA and to develop methods to reduce the interaction between wildlife and livestock.

ARTHUR, Tony D. XE "ARTHUR, Tony D." , David RAMSEY and Murray EFFORD

Landcare Research, Private Bag 11052, Palmerston North, New Zealand. (TA, DR); Landcare Research, Private Bag 1930, Dunedin, New Zealand (ME).

The impact of bovine tuberculosis on a population of brushtail possums in the Orongorongo valley, New Zealand

Brushtail possums (Trichosurus vulpecula) are the main wildlife vectors of bovine tuberculosis (Tb) in New Zealand.  Possum-Tb models form the basis of possum control aimed at eradicating the disease, and yet competing models show different behaviour, and are highly sensitive to parameters about which there is considerable uncertainty.  One area of greatest uncertainty is the actual impact of the disease on possum populations.  We present results from a study investigating the impact of Tb on a local population of brushtail possums in the Orongorongo Valley, Wellington.  Tb was first detected in 1997 at one site (Woottons) with an intensively studied population, but has not been detected in another intensively studied population c. 3km away (ISA) since the early 1980s.  Using a BACI analysis, the arrival of Tb coincided with a reduction in the odds of survival of a possum >17 months of age of 42% per year.  Expressed another way the arrival of Tb coincided with a decrease in yearly survival from 0.85 to 0.77 in ‘good’ years or a decrease from 0.71 to 0.60 in ‘bad’ years.  This suggests that Tb had a significant impact on overall survival at Woottons. Despite the reduction in survival, there was no impact on local population density in September each year due to compensatory recruitment.  It is most likely that this occurred due to immigration of juvenile possums from surrounding areas.  Implications for Tb epidemiology are discussed.

COLEMAN, James D. XE "COLEMAN, James D." , Morgan C. COLEMAN, Steven HOUGH and Bruce WARBURTON

Landcare Research, P.O. Box 69, Lincoln 8152, New Zealand.

Eradication of bovine Tuberculosis from possum populations

The effectiveness of controlling possum populations infected with bovine tuberculous (Tb) to levels predicted by modelling studies to eliminate the disease from their populations and from sympatric livestock, is described. Possum numbers in four forest and two farmland sites were controlled annually for 3 to 4 years by toxic baiting and trapping, with control targets set at levels indicated by trap catches of less than three possums per 100 trap nights. Levels of Tb in each possum population were determined from necropsy of samples recovered during control and trap-catch surveys, and levels of Tb in livestock determined from annual herd testing records.  Trap-catch surveys indicated possum control in forests initially achieved the target set but such levels were often exceeded within 1–3 years. By comparison, possum control on farmland generally maintained populations below target levels.  Annualised rates of increase were often artificially high, and reflected inadequate control within forests.  Possum populations in five of our six study sites remained infected throughout the 4 years of the study despite the control undertaken, although all possum populations at all sites showed declines in prevalence of Tb. Herd test records from adjacent livestock showed similar patterns to that recorded in possum populations following control, with rapid clearance of Tb from one cluster of herds, short-term clearance from two other clusters of herds, and ongoing disease in the forth cluster.  Trends in Tb recorded in both possum populations and livestock were supportive of the modelling studies underpinning possum control for Tb eradication. Ongoing infection in herds provided good evidence of ongoing infection in adjacent wildlife, presumably sustained by infection in wildlife in nearby deep forest.

O’BOYLE, Ian XE "O’BOYLE, Ian"  and Leigh CORNER

Department of Agriculture, Food and Rural Development, Dublin, Ireland.

Distribution of tuberculous lesions in badgers and their relevance in vaccine strategies

The National Bovine Tuberculosis Eradication Scheme in Ireland includes a research programme involving diagnostic, epidemiological and wildlife investigation projects. As part of this research programme badgers (Meles meles) are caught under licence and examined for evidence of tuberculosis.  One major project, the Four Area Badger Study, involved the removal of badgers from parts of four counties over a five-year period ending in 2002. The tuberculosis level of cattle in the removal area was compared to the level in cattle in a corresponding reference area, where only limited badger removal was allowed. The aim of the project was to quantify the contribution of badgers to the spread of bovine tuberculosis. All badgers removed under licence or submitted as road casualties received gross post mortem examination. Where macroscopic lesions were present a portion of the lesion was submitted for culture and a separate portion in formalin for histopathology. Where lesions were not present a selection of tissues were submitted for culture. Over 2,300 badgers were examined in this project and the locations of tuberculous lesions are described. These are discussed in view of the development of a vaccine for use in badgers in Ireland. The effectiveness of the vaccine will be influenced by the level of disease in the population and knowledge of the distribution of positive cases will be used in developing strategies of application of vaccine.

ARORA, B.M. XE "ARORA, B.M." 
President, Association of Indian Zoo & Wildlife Veterinarians, M-83, B.D.A. Colony, Tibrinath Complex, Bareilly (UP) India – 243 005.
Wildlife tuberculosis in India

In India, tuberculosis (Tb) is rampant in both captive and free-ranging wildlife. In captivity, the incidence of both the pulmonary and disseminated forms of Tb is high in the common artiodactylid species, e.g., chital deer (Axis axis), sambar deer (Cervus unicolor), sangai  (C. eldi eldi), goral (Nemorhaedus goral), blackbuck (Antilope cervicapra), chinkara (G. gazella), and wild boar (Sus scrofa) due to Mycobacterium tuberculosis and M. bovis. Recently extensive intestinal lesions of M. avium were recorded in a captive blackbuck and a chital succumbed with generalized Tb. In native carnivores, M. tuberculosis occurs in bears and M. bovis in lions. Recent records of show only 3 deaths in tigers (P. tigris) - 1 in nature and 2 in captivity. There are no records of Tb in small mammals. Tb occurs in native endangered primates such as, lion tailed macaque (M. silenus) golden langur (Presbytis geei), capped (P. pileatus) and nilgiri langurs (P. johni) in captivity. There appears to be no Tb in free ranging perissodactylids (Rhinoceros unicornis and Equus hemionis). In captivity pulmonary Tb was recorded in Indian  (R. unicornis) and African black rhinoceros (Diceros bicornis). In case of latter species disease was caused by M. tuberculosis human type. Tb in elephants (Elephas maximus) was reported as early as 4,000 years ago. Tb causes mortality in native endangered birds such as chir/cheer pheasants (Catreus wellachii), Indian pied hornbill (Anthacoceros coronatus), malabar pheasant, palwan peacock pheasant, hill partridge (Arborophila sp.), hill myna (Gracula religiosa) and sarus crane (Grus antigone). Mandatory reporting of disease in captive animals will be useful to institute early prophylactic treatment and for animal exchange programmes between the zoos. Common native primates and herbivores that free-range in metropolitan zoos must be trapped and euthanased.

VERCAUTEREN, Kurt C. XE "VERCAUTEREN, Kurt C." 
United States Department of Agriculture, Wildlife Services, National Wildlife Research Center, 4101 LaPorte Ave., Fort Collins, CO 80521 USA.

Dogs for reducing the transmission of bovine tuberculosis from wildlife to cattle: preliminary results

Bovine tuberculosis (Myobacterium bovis) is established in wild white-tailed deer (Odocoileus virginianus) in northeastern Michigan, USA.  Cattle throughout the region have contracted bovine tuberculosis and deer are the likely vector and reservoir. Other wildlife species - raccoon (Procyon lotor) and opossum (Didelphis virginiana) - have also been implicated. Livestock protection dogs have been used for thousands of years to reduce predation on livestock and are reported to repel all wildlife.  We are evaluating the efficacy of dogs for reducing direct (<5 m) and indirect (use of cattle pastures) contact between wildlife and cattle, thereby reducing the risk of transmitting bovine tuberculosis. Four Great Pyrenees puppies were raised and bonded with cattle. Within 2 >80 ha deer-proof enclosures, with densities of approximately 2 deer/ha, we established 8 1.2 ha pastures.  Four pastures contained cattle only and 4 contained cattle and a dog.  Cattle were contained in the pastures with 2-strand electric fences and dogs were contained with Invisible FenceTM. We employed animal-activated video systems, track plots, and visual observations to document wildlife use of pastures.  We also used electronic trail-monitoring systems for an additional measure of deer use.  Visual observations were conducted from blinds and aided with binoculars, spotting scopes, night vision, and forward-looking infrared optics.  We motivated wildlife to use the cattle pastures by limiting feed supplies outside of the pastures and by providing abundant, obvious feed within them. Initial observations suggest that dogs are reducing wildlife use of cattle pastures.  We will carry this initial study out for >6 months to determine to what degree wildlife habituate to dogs over time.  

HILL, Jerry A. XE "HILL, Jerry A."  and Thomas J. DELIBERTO

Department of Forest, Range, and Wildlife Sciences, Utah State University, Logan, UT 84321 (JAH); USDA/APHIS/WS, National Wildlife Research Center, Fort Collins, CO 80521 (TJD).

Wildlife-cattle interactions in Michigan, USA: Implications for the transmission of bovine tuberculosis  

Bovine tuberculosis (Mycobacterium bovis) was discovered in northern Michigan white-tailed deer (Odocoileus virginianus) in 1994, and was discovered in Michigan cattle herds in 1998.  Despite efforts to eradicate the disease in cattle, infection and re-infection of farms continues to occur, suggesting transmission between cattle and deer or other wildlife reservoirs.  The goals of this study were to document wildlife activity on farms and evaluate the possible role wildlife play in the ecology of bovine tuberculosis in Michigan.  We conducted visual observations on eleven farms to document direct wildlife-cattle interactions (i.e., < 5m between individuals) and indirect interactions (i.e., wildlife visitations to food stores and areas accessible to cattle).  Observations were conducted primarily during evening and early morning hours between January and August, 2002-2003.  Results from year 1 indicated that direct interaction between cattle and deer was a rare event; no direct interactions were documented in 1,157 hours of observation.  However, 140 indirect observations of deer feeding on hay and silage stores were documented, resulting in a mean visitation rate of 31 minutes/deer. These preliminary data supported the hypothesis that indirect transmission of bovine tuberculosis between deer and cattle was possible.  Additional data on deer-cattle interactions and the potential for other wildlife species in bovine tuberculosis transmission will be discussed. 

DELAHAY, Richard J. XE "DELAHAY, Richard J." , Benjamin T. GARNETT and Tim J. ROPER

Central Science Laboratory, Sand Hutton, York YO41 1LZ, UK (RJD, BTG); School of Biological Sciences, University of Sussex, Brighton BN1 9QG, UK (TJR).
Exploitation of farm resources by badgers: opportunities to manage the risks of Mycobacterium bovis transmission to cattle?

In the UK the European badger (Meles meles) is implicated in the transmission of Mycobacterium bovis to cattle. Anecdotal observations by several workers have recorded the use of farm buildings by badgers. Despite the potential risks of disease transmission associated with such behaviour, there has been relatively little systematic research in this area. Recent intensive radio-telemetry and video surveillance studies identified relatively high levels of farm building use by badgers, including known infected animals. During visits badgers exploited a variety of foods, of which cattle cake was the most common. There was evidence that infected badgers might be more likely to enter buildings than their uninfected counterparts. The frequency of visits was negatively related to the amount of rainfall in the preceding 24 hours. Badgers also visited feed troughs and by experimental manipulation it was shown that they could gain access to troughs set at any height consistent with feeding cattle. During farm visits badgers defecated and urinated directly onto cattle feed, and sometimes came into close direct contact with cattle. On some farms the presence of badgers and their excretory products in buildings has the potential to be the single most important risk factor for resident cattle. In such circumstances improvements to farm bio-security could play a part in combating the disease.  

SAMUEL, Michael D. XE "SAMUEL, Michael D." , Damien O. JOLY, Daniel GREAR and Julie LANGENBERG

Wisconsin Cooperative Wildlife Research Center, 204 Russell Lab, University of Wisconsin, Madison, WI 53711 USA (MDS, DOJ, DG); Wisconsin Department of Natural Resources, 101 S. Webster St., Madison, WI 53707 USA (JL).

Chronic wasting disease in Wisconsin white-tailed deer: Integrating disease management and disease research

Chronic wasting disease (CWD) is an emerging disease affecting North American cervids.  In spring 2002, CWD was reported in white-tailed deer (Odocoileus virginianus) in Wisconsin, USA.  The discovery of CWD, a disease causing transmissible spongiform encephalophy, in high-density deer populations in the eastern US generated considerable concern about the potential impacts on deer, as well as potential health risks to humans and domestic animals.  Initial assessment of the disease distribution indicated a 400 km2 zone had an overall prevalence of 2-3% infection and the Department of Natural Resources decided to eliminate the disease by removing white-tailed deer.  During the past year > 12,000 deer have been removed from this area to manage the disease.  Removal of these deer also has been used to increase our scientific knowledge about the susceptibility of age/sex classes of animals, routes of disease spread among animals, rate of disease transmission, and landscape distribution of CWD.  We report on the spatial distribution of CWD within the removal area, identify potential disease focus, the distribution of disease clusters surrounding the core of the outbreak and identify potential dispersal events that have occurred.  We evaluate the pattern of CWD prevalence in white-tailed related to age, sex, or clinical disease to identify potential mechanisms of transmission and demographic impacts.  We compare vulnerability of CWD infected and healthy animals to intensive removal efforts.  We evaluate the potential role of social behavior and aggregation patterns of white-deer in CWD transmission.  

ALLEY, Maurice R. XE "ALLEY, Maurice R."  and Caroline M. TWENTYMAN

New Zealand Wildlife Health Center, Institute of Veterinary, Animal and Biomedical Sciences, Massey University, Palmerston North, New Zealand.

The effect of coccidial parasites on juvenile hihi and saddlebacks in captive and small island situations

The rearing of populations of endangered avian species under intense conditions involves the risk that protozoal parasites which normally inhabit the gastrointestinal tract, may increase in numbers to produce lesions that are sufficiently severe to kill juvenile birds or inhibit growth rates. Both hihi (Notiomystis cincta) and South Island saddlebacks (Philestumus carunculatus carunculatus) have been found to be susceptible to coccidial disease which has systemic phases involving extra-intestinal tissues such as liver and spleen and this may make treatment of affected birds difficult. Adult birds shed oocysts only sporadically but large numbers of oocysts are passed by infected fledglings and this may contaminate the environment and produce severe infections in other chicks. Partial control of these parasites has been achieved in young hihi by regular monitoring of oocysts in the faeces and treatment with totrazuril. This may eliminate oocyst shedding but does not appear to be effective against the extra-intestinal parasites. Naive populations of saddlebacks may also be at risk when environmental levels of parasites become sufficiently large to produce mortalities and poor growth in fledglings. A more complete understanding of the nature and life cycle of these protozoal organisms would allow better control methods to be introduced.

DUIGNAN, Pádraig J. XE "DUIGNAN, Pádraig J."  and Ian S. WILKINSON

New Zealand Wildlife Health Centre, IVABS, Massey University, Palmerston North, New Zealand (PJD); Science and Research, Department of Conservation, 65 Victoria Street, Wellington, New Zealand (ISW).

Decreased pup production and increased pup mortality among New Zealand sea lions on the Auckland Islands in 2002 and 2003  

The NZ sea lion is a threatened species and two disastrous seasons have impacted the population in successive years. In 2002 and 2003 there has been significantly lowered (20% and 10%, respectively) pup production. This was compounded by 20% pup mortality in 2002 and 16.6% mortality in 2003, significantly above the 11% mean mortality at one month. Counts of adult females at rookeries indicated that the lowered productivity was due to lowered fecundity of females in 2002. The cause of this is unknown but record low mean milk fat levels (11%, versus 25% in 1999 and 2000) suggest that breeding females were in poor body condition in 2002. A more likely cause for lowered production in 2003 is that fewer young females were recruited into the breeding population in 2003 because of the high pup mortality observed in 1998. Necropsies were conducted on all pups that died at the Sandy Bay rookery.  In both seasons over 50% of deaths were caused by overwhelming bacterial infection. In previous years only 15% of all dead pups had bacterial infections. A consistent isolate from samples collected in 2002 was Klebsiella pneumoniae an unusual pathogen of animals and a more common cause of pneumonia in people.  It seems likely that disease plays an important role in sea lion population dynamics. The challenge is to determine what factors may precipitate these events and influence their frequency to allow the successful management of anthropogenic impacts, such as fishing, on the species.


