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1. ADAMS, Maria D. XE "ADAMS, Maria D." 
Institute for Conservation Biology, Department of Biological Sciences, University of Wollongong, Northfields Ave., Gwynneville, NSW, 2522, Australia.

Vertical stratification of insectivorous bats in harvested forests: The effects of logging history, vegetation structure and insect abundance

Little is known about the flight responses of insectivorous bats (Microchiroptera) to changes in vegetation structure, such as those that occur on a large scale in logged forests. Bats that normally fly in the gaps between the vegetation in forests may not be tolerant of the increase in vegetation density characteristic of even-aged forest regrowth following logging. The aim of this study was to assess whether activity levels for Microchiroptera were different in forest sites with different logging histories (old regrowth, unthinned young regrowth and thinned young regrowth) and the importance of vegetation structure and insect abundance in determining these levels. From January to April 2001, I measured bat activity and insect activity in logged Eucalyptus maculata forests near Kioloa, NSW, Australia. Shrub, small tree and canopy levels were sampled both on and off tracks. Cover, stem density and height measurements were taken for vegetation. Not considering logging history, bat activity was higher on tracks than in the forest at both shrub and small tree levels. However, this pattern was more pronounced in both thinned and unthinned young regrowth, particularly at shrub level and regardless of insect abundance within the forest. Old regrowth forest sites were characterised by both distinct complex vegetation strata and large vertical and horizontal gaps between the upper foliage layers, whereas young regrowth sites tended to lack these features. The results of this study suggest that the structure of young regrowth forests precludes their use by many bats and the presence of tracks in these forests may compensate to some extent for this less than suitable habitat.   

2. ARJO, Wendy M. XE "ARJO, Wendy M."  and Eric M. GESE

USDA/APHIS/Wildlife Services/National Wildlife Research Center Olympia Field Station, Olympia, WA 98512 (WMA); USDA/APHIS/WS/National Wildlife Research Center, Department of Forest, Range, and Wildlife Sciences, Utah State University, Logan, Utah 84322-5295 (EMG).

Coyotes of Glacier and Yellowstone National Parks:  The influence of predator-prey assemblages

Unlike the patterns of most carnivores, coyotes (Canis latrans) have expanded their geographical range within the last 50 years. Data are available on this widely studied species on food habitats, competition with other carnivores, and social organization; however, the interaction of the predator and prey guild assemblages is lacking. We compared information on coyote behaviors from two studies in national parks: Glacier National Park, Montana, and Yellowstone National Park, Wyoming. Glacier and Yellowstone National Parks are both well known for their carnivore guild; however prey assemblages in these two parks could not be more diametrically opposed.  Winter-killed elk made up the largest portion of Yellowstone coyotes’ winter diet, which was supplemented by small mammals. Lack of intraguild competition and abundant food resources attributed to the large pack size (3-10 animals) observed in the Yellowstone coyote population.  Winter ungulate mortality was not common in Glacier, and coyotes relied more on small mammals and on scavenging from larger predators’ kills. Although more carcasses became available to coyotes in Glacier after wolf colonization, and social organization did change, coyote pack sizes were not as large (3-5 animals) as those observed in Yellowstone. Wolves and cougars influenced coyote behaviors, movements, and habitat use in Glacier, whereas Yellowstone coyotes were more affected by humans.  

BAKER, Nicholas C. XE "BAKER, Nicholas C." , Lee R. ALLEN and Luke K. P. LEUNG

School of Animal Studies, the University of Queensland, Gatton, Qld. 4343, Australia (NCB, LKPL); Robert Wicks Pest Animal Research Centre, Qld. Dept. Natural Resources & Mines, Toowoomba, Qld., 4350, Australia (LRA).

Monitoring of dingo populations and their prey on Fraser Island, Queensland, Australia

Monitoring population changes is central to the management and conservation of dingoes (Canis lupus dingo) in Australia. Populations on Fraser Island have historically been at high levels, possibly due to an abundance of anthropogenic food. Such elevated numbers are unlikely to be sustained by natural prey resources and may disrupt dingo social dynamics contributing to increases in negative human-dingo interactions on the Island. These reached a peak in April 2000, when a child was killed. To effectively manage the dingoes, research into their diet, distribution, prey populations, and dependence on tourists is being undertaken. We are using three activity index transects of soil plots (n = 202 plots in total) 1 km apart to monitor dingo and prey species’ activity across different habitats. Results suggest that seasonal dingo activity patterns are similar to that on the mainland, with a peak in April-May (the breeding season) and the rest of the year showing relatively low activity. The exception to this is a three-fold increase in dingo activity on the eastern beach where campers and visitor numbers are highest. An activity peak in August-September, coincides with the local fishing season and with whelping. The interior of the Island and western beach generally show much lower activity in all seasons. Major prey items include fish (50% of scats having fish remains), bandicoots (30%), echidnas (23%), insects (20%), plant material (17%) and human garbage (10%). Seasonal utilisation of prey items can be related to activity levels of prey as indicated by the activity index data. 

3. BARKER, Richard J. XE "BARKER, Richard J."  and Murray WILLIAMS
Department of Mathematics, Otago University, Dunedin, New Zealand (RB); Science & Research Unit, Department of Conservation, P.O. Box 10-420, Wellington, New Zealand (MW).

Survival and dispersal of shoveler ducks in New Zealand: the effect of El-Niño

Worldwide, shovelers are enigmatic waterfowl, known for their extensive annual movements, the unpredictability of their presence and their difficulty of capture. We report survival and dispersal characteristics derived from the capture and banding of 3500 moulting adult and 800 pre-fledged juvenile Australasian shoveler (Anas rhynchotis) in New Zealand during 1971-1986 and subsequent band recovery by hunters. Derived using program Mark, annual survival probabilities were shown to be area/sex/age/time-specific within the range 0.42-0.63 (SE 0.17). Mean distances between sites of banding and recovery were greater for birds banded in North Island than South Island and for adults than juveniles recovered in their year of banding. Climatic influences on survival and dispersal were modelled using the El Niño-Southern Oscillation index (SOI) as the climatic variable. El Niño (-ve SOI values) conditions were associated with higher survival and decreased movements of southern birds and decreased survival and increased movements of northern birds reflecting the wetter southern winter/spring and drier northern seasons of El Niño years.
CHRISTIE, Jennifer E. XE "CHRISTIE, Jennifer E."  and Colin F. J. O’DONNELL

Dept. of Zoology, University of Otago, P.O. Box 56, Dunedin, New Zealand (JEC); Science & Research Unit, Dept. of Conservation, Private Bag 4715, Christchurch, New Zealand (JEC, CFJO).

Demystifying Mystacina: Radio-tracking lesser short-tailed bats in cold temperate rainforest, Fiordland, New Zealand

Declines in lesser short-tailed bat (Mystacina tuberculata) numbers and distribution motivated our research in the Eglinton Valley, Fiordland National Park. Prior to this study, very little published information on spatial and temporal activity patterns was available. Twenty-one M. tuberculata were radio-tagged and found to range collectively over a large area of 14,710 ha. Although individual home ranges were variable (100 % MCPs; range = 127.3-6223.4 ha), M. tuberculata were capable of travelling large distances in a night and flew at speeds up to 44.3 kph (12.3 ms-1). However, their mean flight speed was relatively slow (2.5 kph) and most activity was concentrated in one or several small core areas (85 % cluster polygons; range = 0.6-270.3 ha) for most of the night. Moderate levels of overlap amongst individual home ranges (median = 26.8%), decreased further in core areas (median = 3.7 %). Emergence from roosts occurred on average 42.0 ( 8.0 (SD) minutes after sunset, and bats remained active throughout the night (456.9 ( 45.6 (SD) minutes) with only short (16.1 ± 7.8 (SD) minutes) and infrequent periods of inactivity recorded. Extended nocturnal activity, large home range size, patchy distribution of core activity areas, and low range overlap implies food is a limiting factor in the cold temperate climate of Fiordland, and suggests areas for M. tuberculata conservation should be large. However, this food limitation hypothesis needs to be tested on other populations of M. tuberculata, as range requirements may differ for populations in other locations and different habitat types.

4. CHUNG-MACCOUBREY, Alice L. XE "CHUNG-MACCOUBREY, Alice L." 
United States Department of Agriculture, Forest Service, Rocky Mountain Research Station, 333 Broadway Boulevard SE, Suite 115, Albuquerque, New Mexico, 87102, USA.

Roost selection and behavior of 3 bat species in piñon-juniper woodlands of the American southwest

Responding to the need for information on how to manage bats on public lands, many researchers have studied bats in western coniferous forests of North America and have concluded that species often have similar roost requirements. However, few have simultaneously studied and compared > 2 bat species in one habitat. Piñon-juniper woodlands are markedly different from other western forests because they are composed of small, arid-adapted, often shrub-like trees. Although piñon-juniper woodlands are widely distributed throughout the western United States, little is known about the ecology and management of bats in this habitat. Objectives of this study were to characterize maternity roost trees in piñon-juniper woodlands of the southwest and to compare the roost preferences and behaviors of 3 species common to this habitat (Myotis evotis, M. volans, and M. thysanodes). I radiotracked 59 reproductive female bats of these species in west-central New Mexico and located 110 day roosts in piñons (Pinus edulis), junipers (Juniperus spp.), and ponderosa pine (P. ponderosa). Collectively, the 3 bat species used trees in proportion to their availability. However, individual species had different roost preferences and behaviors. M. evotis tended to roost solitarily, move frequently, and prefer junipers. In contrast, M. thysanodes tended to roost in colonies, stay in one location, and prefer ponderosa pine. M. volans was intermediate in colony-forming and roost-switching behavior and preferred piñons. These results indicate that bats in one particular habitat may not necessarily have similar roost behaviors and requirements.  In addition, researchers and managers have likely underestimated the value of piñon-juniper woodlands to bats in the western United States.

5. Coss, Richard G. XE "Coss, Richard G." , E. Lee Fitzhugh, Sabine Schmid-Holmes, Marc W. Kenyon and Kathy Etling
Department of Psychology (RGC) and Department of Wildlife, Fish, and Conservation Biology (EEF, SS-H, MWK); University of California, Davis, One Shields Avenue, Davis, CA, USA 95616-8686; RR 1, Box 867-8, Osage Beach, MO, USA 65065 (KE).

The effects of human age, group composition, and behavior on the likelihood of being injured by attacking pumas 

Documentation since 1890 of 185 instances of pumas (Felis concolor) attacking humans in the United States and Canada has provided statistical evidence that pumas are less likely to kill or injure humans in certain circumstances. We identified incidences of fatal attacks, severe injuries, slight injuries, and no injuries as a function of human age class, group size, body posture and conspicuous action, such as noise making, running and shooting. Multinomial log-linear analysis revealed a significant (P < .001) interaction between a person’s age and the likelihood of being killed or injured. Children were the most likely to be killed (29%) or severely injured (56%) compared with adults (respectively: 18% and 19%). Solitary individuals or those separated from their group were also more likely (P < .025) to be killed (36%) or severely injured (55%) than those in a group (respectively: 14% and 43%).  However group size and conspicuous behaviors did not predict the frequency of death or severe injury. Curiously, immobility actually increased the likelihood of death (23%) and severe injury (43%) compared with circumstances in which individuals moved slowly (respectively: 15% and 39%). This suggests that pumas are assessing immobility in humans as they might with other prey, using it as an index of prey vulnerability. 

6. CUARÓN, Alfredo D. XE "CUARÓN, Alfredo D."  and Miguel A. MARTINEZ-MORALES
Centro de Investigaciones en Ecosistemas, Universidad Nacional Autónoma de México, Apartado postal 27-3 (Santa María Guido), Morelia, Michoacán, 58190 México (ADC); Centro de Investigaciones Biológicas, Universidad Autónoma del Estado de Hidalgo,  Apartado Postal 69, Plaza Juárez, Pachuca, Hidalgo, 42001 México (MAMM).
Introduced species and the conservation of a critically endangered insular tropical biota
Oceanic islands have high levels of species endemism and high extinction rates. Extinction has significantly increased due to anthropogenic causes. Vertebrate fauna on Cozumel Island (c. 490 km²), in the Mexican Caribbean, includes 25 endemic taxa, many of them threatened with extinction. Biota on Cozumel has been affected, among other causes, by the introduction of exotic species, particularly Boa constrictor and feral dogs and cats, which threaten the biotic and ecological integrity of the ecosystem. We have integrated a multidisciplinary team to study the ecological, conservation, and social implications of introduced species on the biota of the island and to promote its conservation. We analyse the characteristics of the island and of the boa that have facilitated the invasion by this snake, and the ecological implications of the introduction of the boa, including the top-down effects on the trophic structure of the island. Population levels of many native species that may be prayed by the boa are extremely low, and some species may be already extinct (e.g. Toxostoma guttatum). Local attitudes towards introduced species tend to be negative, but differ between urban and rural people. Furthermore, management actions to control populations of introduced species are perceived in several ways. Challenges for the control of the introduced species include the fact that the boa is protected under Mexican legislation and the incomplete knowledge about the trophic relationships between the species. The logistical difficulties and the complexity of tropical forests are additional challenges.
DAVIDSON, R. Scott XE "DAVIDSON, R. Scott"  and Harald STEEN 

Department of Zoology, University of Otago, P.O. Box 56, Dunedin, New Zealand (RSD); Department of Biology, Division of Zoology, University of Oslo, Private Bag 1050, Blindern, Oslo, Norway (HS).
Does sensitivity analysis predict the response of feral house mice population dynamics to experimental perturbations?

Sensitivity analysis of population matrix models is a useful tool for wildlife management.  Sensitivity analysis predicts how a population will respond to small changes in its vital rates.  These predictions can be used to guide management, but predictions from population models are rarely tested using data that is independent of the process used to construct the model. Our goal was to compare the predictions from the sensitivity analysis of a population matrix model to the observed results when a wild population was perturbed. We used feral house mice (Mus musculus) living in coastal dune vegetation near Dunedin, New Zealand as a model organism.  Eight live-trapping grids were established and trapped every second month from February 2000 to June 2002. The survival reductions were carried out as a summer treatment (October, December and February), and as a winter treatment (April, June and August). Four grids were used as controls and four grids were used for the treatments that were swapped for the summer and winter manipulations. Survival and recruitment rates were estimated from the mark-recapture data. We constructed a mean population matrix model using the vital rates from control grids. The expected reduction in the population growth rate was estimated from the sensitivities of the mean population matrix and the survival reduction on the treatment grids.  The expected population growth rates and the observed population growth rates were not significantly different. The sensitivity analysis of the mean population matrix model predicted the impact of the survival reduction on the population growth rate.

7. FLESKES, Joseph P. XE "FLESKES, Joseph P." , David M. MAUSER and Gregory S. YARRIS

United States Geological Survey, Western Ecological Research Center, 6924 Tremont Rd., Dixon, CA 95620 (JPF); United States Fish and Wildlife Service, Klamath Basin National Wildlife Refuge Complex, 4009 Hill Road, Tulelake, CA 96134 (DMM); California Waterfowl Association, 4630 Northgate Boulevard, #150, Sacramento, CA 95834 (GSY). 
SURVIVAL OF FEMALE MALLARDS MOLTING IN THE KLAMATH BASIN REGION OF CALIFORNIA AND OREGON

The Klamath Basin (KB) is one of North America’s most important waterfowl areas and provides critical molting habitat for mallards (Anas platyrhynchos) that nest in the Central Valley and other California regions. To understand impacts to waterfowl of recent water management changes in the KB and factors related to dynamics of mallard breeding populations in California, we studied survival of adult female mallards molting in KB. We captured and radiotagged 60-80 pre- or early-molt female mallards at Lower Klamath, Tule Lake, and Upper Klamath National Wildlife Refuges during late summer, 2001 and 2002 and monitored their survival throughout the fall and winter in the KB and Central Valley. Overall, 40% survived molt and migrated to winter in the Central Valley. The percentage surviving from Lower Klamath (20%) was much lower than from Tule Lake (70%) or Upper Klamath (60%). Most mortality was due to predation. We speculate that differences in survival among areas and years were due to differences in molting marsh size and buffer prey abundance. Poor survival of female mallards molting in KB, especially at Lower Klamath, may be an important factor contributing to the recent decline of mallards breeding in California. Impacts on molting waterfowl should be considered when allocating KB water supplies.
8. FRAIR, Jacqueline L. XE "FRAIR, Jacqueline L." , Evelyn H. MERRIL, Mark S. BOYC, Subhash R. LELE,  James R. AlLEN, Daniel FORTIN and Darcy R. VISSCHER

Department of Biological Sciences, University of Alberta, Edmonton, AB T6G 2E9 Canada (JLF, EHM, MSB, DRV); Department of Mathematics, University of Alberta, Edmonton, AB T6G 2E9 Canada (SWL); Alberta Sustainable Resources Development, 4919 51st Street, Rocky Mountain House, AB TOM 1T0 Canada (JRA). 

PREDICTING THE SURVIVAL AND RETENTION OF TRANSLOCATED WAPITI:  A CASE STUDY IN THE CENTRAL ROCKY MOUNTAIN FOOTHILLS OF ALBERTA, CANADA

In Alberta, as across North America, translocations are commonly undertaken to manage both overabundant and locally depressed populations of wapiti (Cervus elaphus). Despite the release of over 2,500 wapiti into the foothills of the Rocky Mountains no formal monitoring of released animals has occurred and, thus, managers do not know the efficacy of their efforts. Over 3 winters we experimentally released 397 elk from 4 different source populations at 12 locations that varied in forage/cover conditions and human access levels. Of those animals we collared and monitored 131 adult females using both VHF (2 week location interval) and GPS (2-hour interval) collars and we collared 62 female wapiti resident in the foothills for comparison.  Animals were monitored from 11 months to 4 years post-capture. We observed between 20-100% mortality by release location with the majority of mortalities occurring within one year post-release. We modeled survival to one-year as a function of animal source plus the exposure of individuals over time to environmental variables, resident wapiti density, and both human and predation risks. We also modelled the retention of individuals within the desired area of population spread as a function of both social and environmental variables. The probability of wapiti survival and retention was mapped in a GIS and their joint probability was used to define optimal release locations for future translocations.    

9. GIBBS, Nadine J. XE "GIBBS, Nadine J." , Pádraig J. DUIGNAN and Gareth W. JONES

New Zealand Wildlife Health Centre, IVABS, Massey University, Palmerston North, New Zealand.

Life history characteristics of New Zealand sea lions incidentally caught in fisheries around New Zealand, 1997-2002

Each year between January and April, New Zealand (or Hooker’s) sea lions (Phocarctos hookeri) are caught in the offshore squid trawl fishery. Life history parameters and cause of death were determined for 116 animals caught in 1997 (n = 27), 1999 (n = 6), 2000 (n = 22), 2001 (n = 40) and 2002 (n = 21). Overall there was no significant difference in the sex ratio or age structure between sexes, with the mean age of males at 7.3 years (range 2 to 15 years) and the mean age of females at 6.2 years (range 2 to 12 years). Most (96%) males had mature testes, with 73% classed as mature but inactive. Most (97%) of the females were mature, of which 95% had an active corpus luteum in one ovary.  This was consistent with capture dates in February and March when mature females should be in the early stages of pregnancy. Forty (66%) females were also lactating suggesting that they had given birth to a pup that season and were suckling the pup at time of death.  All these lactating females had an active corpus luteum in one ovary suggesting that the New Zealand sea lion is an annual breeder. All sea lions were known to have been entangled in nets, and all had lesions consistent with death from asphyxiation.  There were no pathological findings that would suggest an alternative cause of death.  The lack of juveniles in the sample suggests there are differences in juvenile and adult foraging distributions, at least for February and March.

GODDARD, Pete XE "GODDARD, Pete"  

Macaulay Institute, Aberdeen, United Kingdom.

Establishing a framework for the assessment of wild animal welfare

Increasing human encroachment into formerly undisturbed habitats means that very few animal communities are unaffected by human presence to some degree.  I argue that as the magnitude of this disturbance increases our obligation to be responsible for the welfare of the animals involved increases. The continuum created requires that at some point it may be necessary to intervene to ensure the welfare of the animals concerned. A number of behavioural and physiological measurements could be made to provide information to allow such intervention points to be estimated. For farmed species, various frameworks have been developed to enable the welfare of animals to be protected, the most widely applied of which is the UK Farm Animal Welfare Council’s “five freedoms”. It is now time that a similar overarching strategy be developed for wild animals yet the areas of concern set out in the five freedoms may not be entirely suitable. I propose rather than “freedoms” we consider “restrictions”. Six areas are identified, relating to ranging behaviour, feeding choice, breeding, lifespan, disturbance, and health status. An increase in the number of individuals could be equated with an increase in the overall health of the group.  However, increasing animal density may mirror an increase in the number of individuals.  While nutrient resource is generally assumed to be the regulatory factor in such situations, the wellbeing of individuals may decline as density increases.  It is under such conditions that pre-pathological changes may occur that prejudice the long-term welfare of individuals. The balance between concern for individuals and for populations as a whole is central to the issue; is the concept of “population welfare” valid or does it simply imply a summation of the welfare of individuals?  
10. GREGG, Michael A. XE "GREGG, Michael A." , John A. CRAWFORD, Jenny K. BARNETT and Michael R. DUNBAR

U.S. Fish and Wildlife Service, Sheldon-Hart Mountain Refuge Complex, Lakeview, OR 97630 (MAG, JKB, MRD); Dept. of Fisheries and Wildlife, Oregon State University, Corvallis, OR 97331 (JAC).

Habitat relationships of greater sage-grouse during the reproductive period

Greater sage-grouse (Centrocercus urophasianus) populations have declined throughout their range during the past 50 years. The decline in sage-grouse abundance in Oregon and Nevada has been attributed to impaired productivity. The Game Bird Research Program at Oregon State University, in cooperation with the U.S. Fish and Wildlife Service, has conducted research on greater sage-grouse since 1987 to obtain a better understanding of habitat relationships during the reproductive period. Previous studies have included use and selection of nesting and brood-rearing habitat and diets of hens and chicks.  Current research focuses on causes and rates of chick mortality and factors influencing chick survival including physiological condition of hens before nesting, habitat composition and structure, and availability of key foods (forbs and insects). During 2000-2002 we monitored 331radio-marked hens, located 241 nests, and monitored survival of 349 radio-marked chicks on 3 study areas in Oregon and Nevada. The purpose of this presentation is to provide an overview of the research program, preliminary results of current research, and implications for management of greater sage-grouse habitat.

HABIB, Bilal XE "HABIB, Bilal"  and Satish KUMAR

Department of Wildlife Sciences, Aligarh Muslim University, Aligarh 202002 India.

The continued survival of wolves in a highly changing scenario of the Great Indian Bustard Sanctuary Maharashtra, India

Adaptability of the Indian wolf (Canis lupus pallipes) in semi desert and drought-prone areas of the Deccan plateau motivated our research at Great Indian Bustard (GIB) Sanctuary, Nannaj in Maharashtra. We intend to present how wolves have adapted to an array of changes in the sanctuary. The paper aims to explain various management issues related to wolf preservation in a dynamic, fragile, drought prone and highly disturbed grassland ecosystem.  We have identified three wolf packs around the Nannaj area of the sanctuary, one of the intensive study sites. Two female wolves have been radio-collared from the Nannaj Pack and are being monitored for ranging and movement patterns. We estimated home range of one of the radio-collared females as 140 km2, which is expected to increase during summer. The other radio-collared female whelped in December 2002 and the pups left their den within 20 days and started moving with the parental pack. Availability of denning sites for wolves in the rocky terrain has been a limiting factor, which makes den excavation highly cost effective. The wolves used areas where denning sites were available but disturbance was high. During 20 days of denning period, the Pack shifted pups between three dens. We expect prey switching in wolves in the Nannaj area, when availability of the primary prey i.e., Blackbuck (Antilope cervicapra) decreases. Seasonal fruits provide an alternative prey. Despite all these pressures, wolves are doing well as the litter was raised successfully.

11. Harrison, W. Michael XE "Harrison, W. Michael" , Ian A. Moore, Geoffrey I. Moore, and Karl V. Miller
Australian Deer Association, Jolley Rd., Tonimbuk, Victoria 3815, Australia (WMH); Australian Deer Research Foundation, Surrey Hills, Victoria 3127, Australia (IAM, GIM); School of Forest Resources, University of Georgia, Athens, GA, 30602, USA (KVM).

Observations on the behavior of sambar deer in a bush enclosure in Victoria, Australia
Sambar deer (Cervus unicolor) were introduced into Victoria, Australia from Sri Lanka during the 1860s and following liberation, colonized most of the suitable range in eastern Victoria. Although the population is praised as a game species, much of the published information regarding its behavior is anecdotal and often is contradictory. We monitored sambar reproductive behavior and seasonality in a 13-ha enclosure over a 15-year period during which 47 calves were born. Our data suggest an estrous cycle of 20 days and a gestation period of 260 days. Mean age at first conception was 16.3 months (Range 14.3–20.1). Based on a 260-day gestation, we recorded conceptions in all months except February, March, and December, with peak breeding activity occurring from July through November. Thus, the reproductive seasonality of this Cervid is atypical of other species translocated to the Southern Hemisphere. Two hinds were conceived when stags were in late stages of antler growth. Calving peaked during March through July; no births were recorded born from October to December, nor during February. The antler cycle was relatively synchronized, but timing varied among years. Antler casting occurred from November through February, and velvet shedding typically occurred during May and June. Signposting, particularly wallowing, began at the time of velvet shedding and continued until antlers were cast, with maximal activity in September. Territorial behavior was not observed, however a dominance ranking in both males and females was evident. 
HARTLEY, F. Gill XE "HARTLEY, F. Gill" , Steven CAMPBELL and Adrian ROBERTS

Scottish Agricultural Science Agency, East Craigs, Edinburgh EH12 8NJ, UK (FGH, SC); Biostatistics Scotland, The King’s Buildings, University of Edinburgh EH9 3JZ (AD).

THE PEST STATUS OF THE RABBIT IN SCOTLAND: 1991 to 2000

Following a rabbit (Orytolagus cuniculus) survey of Scotland in 1991, a further postal survey of farmers was undertaken in 2000, using the same methods. The objective was to assess changes in the perceived pest status of wild rabbits over this time, and to compare this with broad population changes since the introduction of myxomatosis. Regular surveys of rabbit populations provide useful information, and may aid Government policy decisions. Farmers were asked to comment on the level of rabbit infestation, recent changes in the population on their farm, methods of control, disease mortalities, and the costs of damage and control. The results suggest that, compared with the early 1990s, there has been no net change in the size or distribution of the rabbit population in Scotland, with greater numbers reported in eastern regions than in western regions. Possible reasons for this apparent stabilization in the rabbit population are considered. Shooting was the most widely used method of rabbit control, although shooting may be in decline while the use of fencing has increased since 1991. Results also suggest that farmers are more knowledgeable about the potential cost implications of rabbits on their land than in the early 1990s. There were no differences in the overall estimates of the cost of rabbit damage between the two survey years, although this may, in part, be a reflection of the decline in net farm income during this period. As expected, more farmers could estimate control costs than damage costs, and there was a strong correlation between costs of control and damage.  

12. HELTAI, Miklós XE "HELTAI, Miklós" , Eleónóra SZÛCS and József LANSZKY

St. Stephen University, Department of Wildlife Biology and Management, H-2103 Gödöllõ Páter K. u. 1., Hungary.

The spreading of invasive carnivores in Hungary

Hungary is one of Europe’s richest areas for biodiversity. Most carnivore species found on the continent occur in this country. During the second half of the 20th century, some indigenous carnivores species that had become extinct in Hungary, such as the golden jackal (Canis aureus) started to repatriate in the country.  However, alien species that are spreading across Europe, e.g., the raccoon (Procyon lotor) and the raccoon dog (Nyctereutes procyonides) have also appeared here.  Our aims were to describe the status of three carnivores: golden jackal, raccoon and raccoon dog. Data on the distribution and population density were collected by mail questionnaires sent to each game management unit. We have also considered county bag data, based on the records of the National Game Management Database. We checked individual pieces of information occasionally, and gathered carcass, fur or skull. Maps of the occurrences of these species were prepared using digital maps of Hungarian hunting areas as well as on the Hungarian part of the map by Universal Transverse Mercator, with grid cells of 10 x 10 km. Golden jackal has been spreading since the middle of the 1990s, showing the characteristics of invasive species. Nowadays its range is centralised to South-Hungary. The two alien species appeared in Hungary in the last 15 years. After earlier sparse observations, the raccoon dog is increasingly common east of the River Tisza. We have also proved the occurrence of the raccoon, although the probable source of its presence is individual animals escaping from captivity. Neither species is welcome and their expansion should be prevented.

IKEDA, Tohru XE "IKEDA, Tohru" , Makoto ASANO and Yohei MATOBA
Graduate School of Letters, Hokkaido University, Kita 10 Nishi 7 Kita-ku, Sapporo Hokkaido 060-0810, Japan (TI); Graduate School of Veterinary Medicine, Hokkaido University, Kita 18 Nishi 7 Kita-ku, Sapporo, Hokkaido 060-0818, Japan (MA); Dept. of Veterinary Parasitology, Rakuno Gakuen University, Bunkyoudai, Ebetsu, Hokkaido 069-8501, Japan (YM).
Present situation and ecological characteristics of invasive raccoons in Japan

Irresponsible breeding of pet raccoons (Procyon lotor) causes naturalization of raccoons in Japan. To understand the present situation, we investigated the distribution and behavior of naturalized raccoons by radio telemetry. Raccoons are naturalized in 40 prefectures out of 47 in Japan, and showed remarkable increase especially in west-central Hokkaido and Kamakura city, where raccoons could take foods and easily keep to cover. The home range size changed widely according to the habitat, ranging from 35 ha in urban areas to 2219 ha in forest. Raccoons protect themselves from the cold in winter by semi-hibernation and have established themselves even in the northern district. We also examined their feeding habits by digestive tract analysis and scatologic method, and reproductive characteristics by analysis of placental scars or fetuses in the uterus, in west-central Hokkaido to estimate the influence on the native species and predict population growth. Raccoons were opportunistic and omnivorous in feeders, taking agricultural products in farming areas and native animals and plants in forests. Raccoons predated indigenous species such as Japanese crayfish (Cambaroides japonicus) and Ezo salamander (Hynobius retardatus). Reproductive characteristics showed high productivity (Reproductive rate: 66% in yearlings and 96% in adults, litter size: 3.6 in yearlings and 3.9 in adults) and potentially rapid rate of population growth (0.20 to 0.25). An intensive scientific control program is indispensable to eradicate invasive raccoons.
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Life History characteristics of Hector’s dolphins beach-cast or by-caught around New Zealand, 1997-2002

Each year, particularly during summer from November to March, Hectors dolphins (Cephalorhynchus hectori) are found beachcast or incidentally caught in inshore set-net gill nets.  Life history parameters and cause of death were determined for 62 animals autopsied in 1997 (n = 4), 1998 (n =17), 1999 (n = 7), 2000 (n = 12), 2001 (n = 16) and 2002 (n = 6).  The sex ratio was predominantly male (n = 35). Age was estimated based on counting dentinal growth layer groups of mandibular teeth. Males were predominately older, with the mean age of males at 4.3 years (range 0.5 to 7.5 years) and the mean age of females at 2.7 years (range 0.5 to 7 years). Histological examination of the testes and epididymis was used to classify males as immature, mature-inactive, or mature-active. Reproductive maturity in females was determined from gross and microscopic examination of the uterus and mammary gland, and of the ovaries for corpora albicantia and corpora lutea. The majority of males (70%) and females (77%) had immature gonads. The data support previous observations from other studies suggesting that sexual maturity is achieved in males at approximately 5-6 years and in females greater than 7 years old.  Of the 14 dolphins known to have been entangled in nets, all had lesions consistent with death from entanglement. Of the remaining 48 dolphins that were beachcast, 20 had lesions indicative of entanglement. The predominance of juveniles in the sample suggests there are differences in juvenile and adult distributions and that juveniles are more prone to entanglement.
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WOLF DAMAGE AND WOLF MANAGEMENT IN THE GOBI B STRICTLY PROTECTED AREA IN SW MONGOLIA

The Mongolian rural economy is largely based on livestock. Hence the gray wolf (Canis lupus) is generally regarded a pest and is the only animal in Mongolia which can be hunted any time and anywhere, including in protected areas. The Gobi B Strictly Protected Area (9,000 km²) in SW Mongolia has always been a traditional livestock grazing area, despite its protected status. In interviews we assessed herder and livestock presence, livestock losses due to wolves and hunting pressure on wolves within and adjacent to the park. In total, 104 families with more than 70,000 head of livestock use the park predominantly in winter, but also in the spring and fall migrations. Yearly loss of livestock varies considerably between herders and years, but on average 2% of livestock are lost to wolf predation. Larger, unguarded stock (horses, cattle and camels) suffer higher mortality than small, guarded stock (sheep and goats). Local herders persecute wolves opportunistically, with most being killed from motorized vehicles. Hunting pressure appears high, averaging c. 1 wolf killed per 100 km². Despite this high toll, wolf numbers are generally believed to be increasing, while hunting pressure is perceived to have decreased. The Gobi B SPA might act as a sink habitat for wolves dispersing from the inaccessible mountain ranges surrounding the park. With motorized vehicles becoming more accessible and affordable, wolf hunting might well threaten the population in the future. In addition, uncontrolled, but legal wolf hunting in the park facilitates poaching of protected species like black tailed gazelle (Procapra subguturosa) and Asiatic wild ass (Equus hemionus).
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Department of Biological Sciences, Waikato University, Private Bag 3105, Hamilton, New Zealand (CMK, DCP); Environment Department, University of York, Heslington, York YO10 5DD, U.K.(PCLW); Malaghans Road, RD 1, Queenstown, New Zealand (BL).

MATCHING PRODUCTIVITY TO RESOURCE AVAILABILITY IN A SMALL PREDATOR, THE STOAT 

Stoats (Mustela erminea), introduced to New Zealand in the late nineteenth century, are common in New Zealand beech (Nothofagus sp.) forests, where populations of feral house mice (Mus musculus) fluctuate between years, much as voles do in the northern hemisphere. We present new field evidence and two models demonstrating (1) a strong correlation between density indices for young stoats in summer and mouse density indices in the previous spring, and (2) a significant linear relationship between productivity per female and spring density of mice up to 25 mice captures per 100 trap nights (C/100TN). These models confirm that short-lived small mustelid predators dependent on fluctuating populations of prey have evolved means of matching their productivity to the prospects of success across a wide range, from total failure in rodent crash years to >12 independent young per female in rodent peak years.  We suggest that that the enhanced reproductive success of female stoats when mice are abundant is due to a combination of critical improvements in both the reproductive physiology and the foraging behaviour of female stoats in rodent peak years. Conversely, a drastic shortage of mice increases the mortality of embryos and nestlings while the adult females are able to survive, and even remain relatively fat, on other foods. 

LEMCKERT Frank L. XE "LEMCKERT Frank L." , Traecey E. BRASSIL, Rodney P. KAVANAGH and Bradley LAW
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Trapping small mammals for research and management: How many die and why?

The conservation of small mammals requires us to study them, usually through trapping programs, however the trapping itself carries a risk of death to the animals we are trying to protect. We wanted to assess what levels of mortality can be expected from small mammal trapping and what might be unusually high mortality. This information can be used to determine if a trapping program is working appropriately or needs to be reviewed. We analysed data from nine wildlife surveys within New South Wales to assess trap deaths associated with box, cage and, for bats, harp trapping.  115 (of 6594) deaths were associated with box traps, 0 (of 82) with cage traps and 40 (of 5718) bat deaths with harp traps.  Mortality levels were relatively uniform, ranging from 0.66%-2.0%, 0%-0% and 0%-3.45% for box, cage and harp traps respectively. Box trap deaths were mainly attributed to cold and multiple captures of individuals whereas harp trap mortality stemmed mainly from extreme heat and predation. We also identified post-capture handling to be an area of significant mortality that will be further explored. Trap deaths themselves were relatively rare and more than half the time no deaths were recorded. Mortality above 2% appears unusually high and likely results from one-off “large” mortality events. Minimising recaptures and avoiding weather extremes will reduce trapping mortality and effective post-capture handling can also be targeted to minimise impacts of small mammal trapping.

15. LING Chen XE "LING Chen" 
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PROJECTS ON ENDANGERED SPECIES AND THEIR CONSERVATION SUPPORTED BY NSFC

Economic development of china causes vast environmental problems, regional disasters take place frequently, and on a large scale.  This will hamper the fragile biodiversity.  What we have done to protect the endangered species is the main purpose of this poster.  Three types of methods fro preservation are considered.  First, self-maintenance preservation, or natural conservation; second, captive breeding preservation; third, gene preservation.  The examples cited below have been mostly supported by NSFC; and much of the work had been done during the late nineties.  For instance, Siberian Tigers (Panthera tigris altaica), Giant Panda (Ailuropoda melanoleuca). Per David’s Deer (Elaphurus davidianus), Crested Ibis (Nipponia Nippon) and yellow-bellied Tragopan (Tragopan caboti).   They also have set up different gene pools for various purposes.  There are also some key projects and major projects supported by NSFC.  For example, the “ecological study on habitat suitability of endangered mammal species”, “the preservation and reproduction of Baiji (Lipotes vexillifer)”,  “species biodiversity conservation in hinge areas”, “some rare and endangered plants, biogeographic patterns and process in relation to paleogeography in the two sides of Taiwan Strait”.  Some of those works had been reported in the 22nd International Ornithological Congress or will be reported in the 19th International Zoological Congress.  Chinese red data book lists endangered species (Mammals 133, Aves 183, Reptilia 96, Amphibia 29, Pisces 92).  To fund better research of conservation, we need to understand the basic concepts accurately, grasp the essence of principles and methods, and to give correct consideration to the infrastructure and pertinent basic study.

MOORE, Geoffrey I. XE "MOORE, Geoffrey I." 
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Conservation of hog deer on Sunday Island, Victoria, Australia

During the 1960s a small group of Victorian hunters, spurred by the failure of government to recognise the value of, and manage, the wild game resource at its disposal, became interested in wild deer management. One group focused on the hog deer (Axis porcinus), then declining both locally and in its native range. In 1965, the opportunity arose to acquire about 980 ha of freehold land on Sunday Island, adjacent to Nooramunga Faunal Reserve, a wildlife sanctuary. Sunday Island had been used for agricultural purposes, including grazing by cattle, sheep and goats. A remnant population of hog deer existed, and eastern grey kangaroos and swamp wallabies were rarely encountered. The purchase and initial working capital was funded by sale of shares in a newly formed co-operative society, the primary purpose of which was to conserve and manage the hog deer population. Once the deer population was stabilised and raised to a self-sustaining level, controlled hunting formed a significant part of the management practises on the island. In the five years to 2001, Sunday Island contributed 38.6% of the total Victorian hog deer hunting take. Knowledge of the hog deer, its biology and behaviour has been vastly enhanced by this project. The first doctoral thesis on hog deer was completed on the island, studies into diseases and parasites of hog deer conducted, and a comprehensive book on the species published. A significant amount of biological and management data has been compiled. Sunday Island now has thriving populations of hog deer and native fauna. The hog deer population is probably the only managed one in the world.
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Reproductive performance of female hog deer in a study enclosure on Sunday Island, Australia

The hog deer (Axis porcinus porcinus) is native to grassland habitats in Pakistan, Northern India and Nepal through Myanmar and is classified as ‘Lower Risk/near threatened’ in the IUCN database. Introduced into Australia during the 1860s, hog deer became established in coastal areas of southeastern Victoria. Opinions vary as to the timing of the mating season, but little statistical information has been published. We monitored reproductive seasonality of an enclosed population on Sunday Island, Victoria, Australia from 1981 through 2001 and obtained reproductive data from 17 hinds and 60 calves. We supplemented our data with a sample of hinds harvested by hunters and from research culls. The age at which a hind first calved averaged 25.6 months (range 17.6 to 35.3). During the 1980s this average was 21.4 months (range 17.6 months to 24.9 months), while from 1990 to 2001 it increased to 28.3 months (range 23.8 to 35.3), perhaps due to a decline in habitat quality. Of 9 hinds that produced >1 calf, we observed an average 10.3 months interval between calves (n=44). Most calves were born during August through October. However, births were recorded during every month of the year.  We observed no evidence of twinning. Of 213 wild hog deer hinds, conception was not evident in hinds with a live body weight < 21 kg. Similarly, most (>60%) of calves were born during a peak period from  November.
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Wild deer in Australia: Where have they come from, how many are there and how do we manage them?

Deer species that have formed wild populations in Australia are an emerging problem. Fallow, red, sambar, chital, rusa, and hog deer have formed wild populations in a range of Australian habitats ranging from arid woodland to rainforest. Data were obtained in 2000 via an Australia-wide land manager survey, which collected information on the liberation, distribution, abundance and management of wild deer. Results from this survey indicate that there were 218 wild deer herds in Australia totalling 200,000 animals. Approximately 7% of these herds (170,000 animals) originated from releases by acclimatisation societies, 35% (12,000 animals) from escapes/releases from deer farms and 58% (18,000 animals) from translocations (deliberate releases by hunters). On average, herds released by acclimatisation societies were 107 years old, herds that escaped or were released from deer farms were 9 years old and herds that were translocated by hunters were 6 years old. Poor knowledge of wild deer management techniques by land managers and the absence of effective legislation governing the management of farmed and wild deer are factors which have exacerbated deliberate releases of deer and the escape of deer from farms in Australia. The increasing distribution and size of larger herds released by acclimatisation societies and smaller herds released from farms and by hunters and the continued release of animals from the later two sources needs to be urgently addressed. Current wild deer management strategies and potential future management strategies addressing these issues will be discussed. 
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Animal attitudes and the emergence of species conservation in Finland

Nature conservation in Finland started to emerge in the late 1800’s. Public concern for habitat loss was still to come, but recently established animal welfare associations soon pleaded for protection of songbirds i.e. species that were laden with positive values. At the same time the Finnish hunting decrees of 1868 and 1898 protected for the first time certain species purely on the basis of ethical and aesthetic values. Those days’ sportsmen, animal welfarists and the scientists all had vivid wildlife management and conservation discussions in their own respective journals and magazines as well as in newspapers. We examine how the printed media reflected and shaped attitudes toward different wildlife species and groups during the emergence of conservation thinking in Finland. Through a content analysis of conservation-related coverage in selected journals, we document how animal attitudes in different interest groups shifted from the earliest activities in 1860´s to the enactment of the first Nature Conservation Act in 1923. One might assume strict differences in attitudes reflected in specific journals, but regarding for example most of the predatory birds and mammals the scientists and animal welfarists of the late 1800’s commonly shared the view of sportsmen that all ‘harmful pests’ and ‘cruel beasts’ should be extirpated. Only a few decades later some sportsmen, in turn, started to speak for protection of large predators. Given suitable historical data such analysis of public and expert discourse around species conservation issues is a useful method of tracking broad attitude shifts of the past, thus shedding light on history of wildlife conservation in particular and environmental history in general.
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Progress in Controlling Spread of Small Asian Mongoose & Trials on Effective Mongoose Lures in Okinawa

The Java Mongoose was introduced to Okinawa from India in 1910. The goal of Okinawa Prefecture is to protect its indigenous wildlife, thus efforts were launched to trap mongooses in 2000. We calculated the population density of the mongoose in an northern area with a low population density and a southern area with a high population density in the north of Okinawa Island in 2000-2002. The population densities in the north of were between 0.2 and 47.5/km2 at the start of the survey, and dropped to 0.9 to 4.1/km2 2 years later. The population densities in the south started at 51.4 to 134.8/km2 in the summer of 2002, but fell to between 29.1 and 79.0/km2 in 3 months. An analysis of the estimated values, mating behavior indices, the age and sex ratios of trapped mongoose as well as effective trapping pressure (57.5%) revealed that while the mongoose population would decline quite significantly by 2010, it was evident that long-term efforts would be needed to eradiate them. We tried luring mongooses with scent and sound lures to facilitate the development of effective trapping methods at low population densities. The scents contained volatile fatty acids and gland lures, with the mongoose displaying most interest in the gland lures. We believe these findings will be useful in dealing with mongoose problems in Hawaii, Fiji and the West Indies.
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Habitat requirements of a remnant semi-arid population of pale field rats in Shark Bay, Western Australia

Over 30% of native Australian rodents are considered either extinct or threatened. Arid and semi-arid zone species and old endemic Conilurini species have been particularly susceptible. Despite this, all seven species of new endemic Rattus species are considered secure. However, the pale field rat (Rattus tunneyi) has substantially declined and persists in less than 30% of its former distribution. This species is known to be abundant in the tropical coastal fringe of northern and north-eastern Australia. However, recent concern has been expressed for its persistence in northern Australia following a precipitous decline in abundance in Kakadu National Park. It is now largely absent from its former range in mesic areas of southern Australia and in the arid and semi-arid interior. A single remnant population persists in semi-arid Shark Bay in Western Australia. The distribution, abundance, and habitat requirements of Rattus tunneyi were examined at Shark Bay to determine the species regional conservation status. Trapping surveys were conducted at over fifty sites for two years. The study identified the importance of small and isolated mesic areas associated with tall sand dunes. These were important refuge sites, providing a continuity of food resources throughout the year, and dense vegetation cover that provided protection from exotic predators. Rattus tunneyi appears able to expand beyond these refuge sites in years of above average rainfall to areas with less cover and apparent food resources. Future threats to the population as a result of potential changes to land management practices and increased abundance of exotic herbivores were identified.
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DEVELOPING A SPOTLIGHT COUNT BASED CENSUS METHOD TO ESTIMATE RABBIT NUMBERS

A census method, based on a series of spotlight counts, has been developed and validated in order to enable the size of rabbit (Oryctolagus cuniculus) populations in Britain to be simply and reliably estimated. Initially, a model was developed, under semi-natural conditions, to describe the relationship between spotlight counts, the actual number of rabbits present and population size.  Confidence limits were also calculated. During the winter months spotlight counts were estimated to represent, on average, 60% of the population present (95% confidence limits: 47-74%). The model was subsequently validated, in two separate exercises, following a series of ten field trials conducted under a variety of conditions on commercial farms. Firstly, population estimates derived from the model were compared with those calculated using an alternative census technique based on the removal of a known number of individuals. Population estimates, using the two techniques, were very similar at nine of the ten study sites (Pearson’s correlation: r=0.87, N=9, p<0.01). A second validation exercise was also conducted whereby the number of rabbits removed at each of the sites was compared with the difference between the mean pre and post-removal spotlight counts.  The results further supported the proposed model with the difference between the two mean spotlight counts representing 61.2 + 11.0 SD % of the number of rabbits removed. Provided measures are taken to standardise spotlight counts, the technique shows considerable promise as a means of estimating rabbit numbers under a range of agricultural conditions. The census method therefore has the potential to predict accurately the economic costs of rabbit damage and also to gauge the effectiveness of various methods of rabbit control.

19. POUTU Nick XE "POUTU Nick"  and Bruce WARBURTON

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

Chain-Springs for Reducing Injuries to Captured Possums

Steel-jawed leghold traps are used to control and monitor possum (Trichosurus vulpecula) populations in New Zealand.  The Lanes-Ace “gin” trap has been used since the 1920s, but in the 1980s, it was largely superseded by the lighter Victor No 1½, and Victor No 1 traps. In 2002 the National Animal Welfare Advisory Committee recommended the prohibition of steel-jawed leghold traps of size 1½ and greater, because they cause more severe injuries to possums than No.1 leghold traps.  Before acting on this, legislation requires that other options, such as modifying the traps to improve their welfare performance, be considered. One potentially effective modification was the addition of chain-mounted coil-springs to cushion the effect of a sudden pull on the animal’s leg when reaching the end of the chain.  A trial was conducted using 30 Lanes-Ace and Victor No1½ traps with 15 of each modified by fitting a coil spring between links on the chains. Fifteen unmodified Victor No1 traps were also used.  The trap types were randomly assigned to trap sites, traps were set and checked daily, captured possums were euthanased, and captured limbs were removed and later inspected by a pathologist.  The trauma amount on each limb was given a score. Mean scores ranged from a high of 94 for possums captured in unmodified Lanes-Ace traps to 24 for those captured in Victor No 1 traps. Although the modification significantly reduced the injuries caused by Lanes-Ace and Victor No1½ traps, they still caused significantly more frequent, or more severe injuries than Victor No1 traps.  Given that No 1 traps are effective in the field and have a superior welfare performance, the recommendation to prohibit Lanes-Ace and No 1 ½ steel-jawed traps appears justified.
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Habitat preferences and ecology of the snow leopard prey species in the Southern Altai Nature Reserve

Recent field research confirms the presence of the endangered snow leopard (Uncia uncia) in the newly established Southern Altai Nature Reserve (Altai Republic, Russia). The main part of the snow leopard diet during the summer season in adjacent Mongolian Altai consists of rodents, especially marmots. The populations of the Altai marmots (Marmota baibacina) are declining. The aim of this study was to describe habitat preferences and relative abundance of the Altai marmots, Altai pikas (Ochotona alpina) and arctic ground squirrel (Spermophilus undulatus) in the Reserve. We established five transects ranging from Dzazator River (about 1700 a.s.l.) under the Southern Chuyski ridge (about 3000 a.s.l). The data from 30 relevés, including all physiognomically important vegetation units, were supported by environmental data such as data on altitude, exposition, slope and proximity to a stream. Along these transects we recorded abundance of individual mammalian species (Marmota baibacina, Ochotona alpina, Spermophilus undulatus), which create important part of the snow leopard diet. Multivariate data were analyzed using Redundancy Analysis (RDA), CANOCO. Ordinations diagrams show both preferences of individual mammalian species to the local vegetation patterns and to the environmental characteristics. The results are discussed in context of other studies dealing with conservation of the snow leopard habitat and prey species. 
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Reproductive success within a translocated population of endangered bridled nailtail wallabies sourced from captive and wild stock

The ultimate test of the success of species translocation lies in determining the reproductive success of released individuals, and hence the establishment of a self-sustaining wild population. The bridled nailtail wallaby (Onychogalea fraenata) is a critically endangered, medium sized marsupial. It was locally abundant throughout the semi-arid region of eastern Australia but was reduced to a single remaining population in central Queensland. A translocated population was recently established on the edge of the species’ former range, at Idalia National Park. Four cohorts of wallabies were released: captive-bred animals, captive-bred and site acclimatised animals, site-bred animals, and wild animals sourced from the remaining wild population. In an earlier demographic study we found that site-bred wallabies showed the highest rates of survival. This study aimed to compare reproductive success of release cohorts within the translocated population and the single remaining wild population. Both populations were intensively trapped from 1997 to 2000, and DNA samples were collected from adults and pouch young for microsatellite parentage analysis. A total of 300 wallabies from the wild population, along with 120 released and 130 wild-bred wallabies from the translocated population, were genotyped. Genetic variation across 7 loci was reduced by 35-63% in release cohorts when compared to the wild population. Allele frequencies also varied across those alleles present in the release cohorts. Reduced genetic variation can affect reproductive success within a population, and the potential impact of this is being investigated in the current study. Results will be presented from analyses currently in progress to investigate variation in reproductive success between release cohorts, and between the translocated and wild populations.
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POPULATION TREND OF AMAMI RABBIT IN RELATION TO ITS HABITAT CHANGES ON THE AMAMI ISLAND

The Amami rabbit Pentalagus furnessi is a rare forest-dwelling form endemic to the Amami and Tokuno Islands in Japan. The government and conservation groups recognize that the species is endangered, since the distribution area is estimated to be small and some populations are isolated geographically. Extensive clear-cutting had fragmented the mature forests on the Amami Island until the early 1990s, but nearly ceased due to economic conditions. Forests have gradually recovered in the clear-cuts, but the mongoose that was introduced in the northern part of the rabbit distribution area around 1980 gradually expanded its distribution toward the south. Population censuses based on pellet counting were conducted from 1985 to 2002 in order to reveal the changes in the population level on the island. The number of pellets per km observed along a stream or a forest road gave a practical index for relative abundance. There was a large variance in fecal abundance among the survey routes, while the populations were generally larger in the central and southern parts of the island than in the northern part. I analyzed the difference in relative abundance and population trend statistically among regions that were divided arbitrarily. The local population size was positively correlated with those of neighboring populations and with the percentage of mature forests left uncut. On the other hand, populations showed larger declines in general in the northern part where the mongoose appeared to be more numerous than in the central and southern part. Therefore, controlling mongoose populations should have the priority over forest management at the moment in restoring the rabbit populations.
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Mallard duck autumn transect counts

Reliable estimates of population change are important for formulating gamebird hunting regulations. Prior to 1996 in New Zealand no systematic attempt had been made to estimate population change through time of mallard duck (Anas platyrhynchos), despite this species being easily the most harvested gamebird in New Zealand (500,000 to 800,000 annually). I describe a monitoring program based on 40 randomly selected 10km transects within the southern half of New Zealand’s North Island. Because a large proportion of the population may be concentrated at local sites, I also selected, non-randomly, 19 sites outside of any transect where mallards are known to congregate in large numbers (>300). Transects are flown 60 to 150 metres (approx. 200 to 500 feet) above ground level using a Cessna 172, guided by global positioning satellite. Low flying over New Zealand’s steep and broken extensive hill country, has tested the applicability of the technique. The 19 non-random sites are counted either from the ground (ponds and small lakes) or from a canoe (river). I also discuss the analysis of the transect data and it suggests that population change has been considerable over the past 8 years.
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Are warthogs attracted to paddocks? The use of indirect observation to estimate relative warthog abundance and activity on a former cattle ranch in Tanzania

Mkwaja Ranch was established by the Swiss-based company Amboni Ltd. in the coastal region of Tanzania in 1954. In 2000 it was abandoned and has now become part of Tanzania’s 13th National Park. Up to 13,000 head of cattle were kept on the ranch for nearly 50 years, and this intensive use of the savanna ecosystem changed the diversity and distribution of both vegetation and wildlife. We tested whether one abundant wild ungulate, the common warthog (Phacochoerus africanus), prefers cattle-impacted sites to the surrounding, unmodified open savanna. We focussed on the former paddocks, where cattle were held over night and which have developed a distinctive vegetation structure and species composition. We conducted ground transect surveys around eight different paddock areas and recognised four different vegetation zones. Warthog activity was recorded mainly from indirect observations of footprints, dung, digging tracks, burrows etc. Relative warthog abundance and activity were related to the vegetation characteristics of the various zones (average vegetation height, shading factor, grass species composition etc.). We found that warthogs preferred the former paddocks and their surroundings to less modified savanna (one-way ANOVA: F=12.8, p<0.001), and that activity was highest in paddock margins (one-way ANOVA: F=5.9, p<0.001). Overall, indirect observations provide a useful tool for estimating relative abundance and activity when direct observations are difficult. Based on the warthog we can study how an area severely impacted by cattle is used and re-colonized gradually by wildlife.
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Black-tailed prairie dog management in urban-suburban settings: opportunities and challenges

Black-tailed prairie dogs are native to the Great Plains region of the United States. The species range has undergone dramatic declines in the last century, prompting concern about the species’ long-term viability. While considered a pest by many, others believe that the species is a “keystone” element of prairie ecosystems. Urban-suburban land managers are challenged with preserving colonies of prairie dogs on public lands while dealing with many conflicting interests, social costs, and risks. To assist land managers, an interagency group conducted a 2 ½-day Prairie Dog Technical Workshop in Fort Collins, Colorado, February 27-March 1, 2001, followed by a second one February 25-27, 2003. Each Workshop was well received and attended by about 250 persons. Invited speakers provided background information on prairie dog biology and ecology, legal status and distribution, conservation efforts, socio-economic issues, and the diverse public attitudes on prairie dogs. Speakers and panels provided practical information on management techniques and strategies, including habitat and vegetation management, population management, plague management, and landowner incentives. Participants were provided with private-sector sources of goods and services. There was an update on research needs and current research areas. Various perspectives were represented and there was considerable interaction on these volatile issues. There was a field trip to nearby prairie dog colonies to view and discuss conflicts and management options. It appears that the Workshops have resulted in increased prairie dog knowledge by the public and public employees, increased tolerance of views and issues, and increased involvement and networking by many parties. Hopefully, these results will reduce the need to list the black-tailed prairie dog as a threatened species under the Endangered Species Act.
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Living the good life: Habitat preference of endangered dibblers within seabird colonies in Western Australia

The dibbler (Parantechinus apicalis) is a small (ca. 50 g), endangered carnivorous marsupial, now restricted to a few isolated populations in Western Australia. This species was considered extinct but its rediscovery in 1985 on two small islands off the coast of Western Australia has led to the development of a management program and research into dibbler ecology. We investigated the effects that the large number of seabirds inhabiting one island might have on dibbler movement and survival. Regular trapping and radio tracking were conducted over two years to investigate habitat preference and home range of dibblers on Whitlock Island, where a large colony of Wedge-tailed Shearwaters (Puffinus pacificus) breed for eight months of the year.  Burrowing seabirds can greatly impact island ecosystems either directly, through the disturbance of soil and vegetation, or indirectly, through an increase in soil nutrient concentrations. Trapping and radio-tracking data indicated that in the habitat types where the density of seabird burrows was high, dibblers preferred the vegetation type that provided a greater amount of cover. Many dibblers covered large distances in short periods of time. For example, some males moved in excess of 100 m in less than 30 minutes. Radio tracking also indicated that the presence of seabird burrows, occupied by breeding shearwaters, did not inhibit movement of dibblers while foraging. In fact, the large number of seabirds appears to have an indirect positive effect on the survival of dibblers, possibly by leading to an increase in the availability of food.
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Conservation of an endangered carnivore in Western Australia: Seabirds increase survivorship in populations of dibblers

Dibblers (Parantechinus apicalis), are small, endangered carnivorous marsupials, restricted to a few isolated populations in Western Australia. For many years this species was considered to be extinct, however, discovery of populations in 1985 on two small islands off the coast of Western Australia prompted a vigorous research and management program to understand the population dynamics of this species. Dibblers have variable patterns of post-mating die-off that may be related to resource availability. We investigated whether the presence of seabird colonies on the two islands influenced levels of soil nutrients and whether resource availability affected the survival of male dibblers.  Soil samples were analysed and regular trapping of dibblers was conducted over five years to compare concentration of plant available soil nutrients, population density, body condition and survival of dibblers between the two islands. One island, Whitlock, supported large numbers of breeding seabirds and a dense population of dibblers. The other island, Boullanger, supported a low density of seabirds and dibbler densities were approximately three times lower than Whitlock Island. Concentrations of plant available soil nutrients were up to 18 times higher on Whitlock Island than on Boullanger Island. Body condition scores and survival rates of males were higher on Whitlock Island, suggesting that its large numbers of seabirds indirectly increase food resources and the chances of male dibblers surviving the breeding season. 
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Forecasting the number of migratory brown-eared bulbuls in central and western Japan: interaction between number of bulbuls and that of berries

Brown-eared bulbuls (Hypsipetes amaurotis) damage fruits, especially oranges, and vegetables in late winter. They migrate in fall from northern part of Japan to central and western Japan, where they damage crops after depleting wild and planted non-crop berries. The number of wintering bulbuls varies largely with year; more damage is reported where and when more bulbuls winter. The aim is to develop a way of forecasting the number of migratory bulbuls by monitoring berries in fall. By knowing the risk of crop damage before the critical time, late winter, it may be able to help farmers take proper actions. At first, I examined the numbers of bulbuls and berries and damage of vegetables in winter season at central part of Japan for three years. The results suggest that number of bulbuls was related that of berries and damage of vegetables. A lot of berries attracted a lot of bulbuls, and caused sever damage of vegetables in succession. Next, I collected the population dynamics of bulbuls from fall to spring at 8 area of Japan. Bulbuls of northern parts had a tendency to decrease earlier than that of central Japan. This tendency related to timing of loss in berries. It suggests that bulbuls of northern parts would consume berries earlier than central and western parts and migrate to those parts of Japan in early winter.


