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

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).

Sticky tape, sandpaper and scats: non-invasive genetic sampling of the Fraser Island dingo population
Effective management of dingoes (Canis lupus dingo) requires an understanding of the genetic structure of the population to ensure that a viable population of the highest purity is maintained. With the threat of extinction of dingoes through hybridization with domestic dogs, the importance of maintaining genetic purity has increased. Island populations, such as those on Fraser Island, Australia may become the priority for conservation of the species because of their isolation. We are collecting hair and tongue cell samples using scent and food lures to induce the animals to roll on sticky tapes (leaving hair samples) or to lick sandpaper (leaving tongue cells). Scats are also being collected to provide samples of cells sloughed off in the passage of faecal matter through the gut. The lures used have been successful in attracting dingoes to sampling blocks, and inducing rolling and licking behaviour. However, success rates varied seasonally and daily, with the first day of sampling generally having higher success than the second day. Scat availability also varies seasonally, with more scats generally found in breeding and pre-breeding periods when territories are being strongly delineated, and in the colder months when damage caused by insects and other arthropods is reduced. DNA is being extracted from all these samples to provide individual identification, as well as information on hybridisation, sex, relationships with other dingoes, population size and territories. Population size is estimated using both minimum-known-to-be-alive and a rarefaction curve to determine an accurate total population size.

2. BANWELL, D. Bruce XE "BANWELL, D. Bruce" 
Na Fiadh, 39 Lane Street, Allenton, Ashburton, Canterbury 8300, New Zealand.

A summary of the current status of the twenty-three subspecies of the red deer family, Cervus elaphus, embracing the Atlantic, maraloid and wapitoid groups

The status of most of the 23 recognised subspecies of Red deer (Cervus elaphus) is a matter for concern, a situation which, my opinion, is considerably more serious than currently accepted.  Personal research across the Holarctic Region reveals a tendency to accept certain population levels as being adequate for survival, without any consideration of genetic purity.  The “Red List” of the IUCN, updated from 1996, lists only 9 of the 23 subspecies as being threatened with extinction, whereas I suggest at least 15 are under threat, either from excessive and uncontrolled illegal hunting, or alternatively polluted by the senseless introduction of different forms of the same species, with the view to “improving” genetics.  There appears to be some reluctance to officially recognise and accept the overall current situation, despite the obvious evidence available.  Pleas to the appropriate authorities seem to be ignored.  Unless some positive action is undertaken on an international scale, at least ten 10 of these forms could disappear from their natural range in the very near future and the status of several more seriously deteriorate.  While much emphasis is placed on the preservation of more exotic species, the species elaphus has, and continues to be, exposed to processes which can end in extinction from two significant areas, namely illegal hunting where numbers are already at a minimum, and by the pollution of pure herds by the introduction of other subspecies with the view to both body and antler “improvement”.  This latter process is almost a fetish in commercial circles and has been fashionable in Western European areas for more than a century. 

BEEVER, Erik A. XE "BEEVER, Erik A." , Peter F. BRUSSARD and Chris RAY

U.S. Geological Survey, Forest & Rangeland Ecosystem Science Center, 3200 SW Jefferson Way, Corvallis, OR  97331 USA (EAB); Program in Ecology, Evolution, and Conservation Biology/314, University of Nevada, Reno, NV  89557-0015 USA (PFB); University of Colorado-Boulder, EPO Biology, N122 Ramaley, Campus Box 334, Boulder, CO  80309-0334 USA (CR).

Persistence of isolated populations under disturbances with varying scale

Persistence of species with disjunct distributions may vary with extent or quality of habitat, initial population size, frequency of catastrophes, and spatial arrangement of patches. We investigated how biogeographic, climatic, and anthropogenic factors might combine to affect persistence of a montane talus-obligate mammal, the American pika (Ochotona princeps). We re-visited locations of historic records in the Great Basin of western North America, and recorded presence when we encountered sightings, haypiles, and calls. We were unable to detect pikas at 7 of 25 historical locations; apparently extirpated populations occurred at lower elevations and nearer to primary roads, were more frequently in livestock-grazed areas, and had less extensive habitat at two spatial scales, than did populations remaining extant. To determine which of these factors were more likely driving extinction dynamics, we used information-theoretic analyses (AICc) to compare models with different combinations of biogeographic, climatic, and anthropogenic variables. The best-supported model suggested persistence varied with maximum elevation to which a population could migrate, amount of habitat in the mountain range, and distance to primary roads. Model-averaging suggested that maximum elevation, a surrogate for climatic effects, was the single-most influential factor. We discuss implications of this research for other pika species and montane mammals of the world, as well as for management of alpine and subalpine ecosystems. We also report results of re-surveys in 2003 of the populations potentially most vulnerable to future extirpation.  

3. BESTER, Marthán N. XE "BESTER, Marthán N." , Mark KEITH, Pierre A. PISTORIUS and Clive R. McMAHON

Mammal Research Institute, Department of Zoology and Entomology, University of Pretoria, Pretoria, 0002, South Africa.

Killer whales and elephant seals at Marion Island, possible effect of predation on a small population

Killer whales (Orcinus orca) and southern elephant seals (Mirounga leonina) were studied between 1973 and 2002 at Marion Island (45°54'S, 37°45'E). There was a clear seasonal pattern of killer whale occurrence with the main peak between October and December that coincided with the southern elephant seal (SES) breeding season and the post-weaning dispersion of their pups. Killer whales occurred in small groups with an average pod size of 3.56 individuals and a maximum of 28 individuals per group; female sightings predominated throughout the study, particularly in the inshore area. Killer whale sightings were concentrated at the northeast coast close to the base station. This was partly due to a concentration of search effort in the vicinity of the base station and to an uneven distribution of prey species, SES in particular, although physical environmental conditions and social factors facilitating aggregation of killer whales could also have contributed. Thirty killer whales were individually identified from photographs, at least eleven of which recurred at Marion Island. The current size of the summer population of killer whales at Marion Island is estimated at 25-30 individuals. Killer whales are known SES predators and it has been suggested that this predation may have contributed to the decrease in the small Marion Island SES population. However, the most parsimonious explanation to date for the SES decrease appears to be that the decrease was driven by resource limitations and that predation pressure by killer whales may have exacerbated the situation. 
BOTHMA, Kobus XE "BOTHMA, Kobus" , Noel VAN ROOYEN and Gretel VAN ROOYEN

Centre for Wildlife Management, University of Pretoria, Pretoria, South Africa 0002 (KB, NVR); Department of Botany. University of Pretoria, Pretoria, South Africa 0002 (GVR).

Multi-species wildlife ranching: using dietary requirements and plant resources to set wildlife stocking rates in African savannas

The concept of carrying capacity is nebulous and confusing because it is not clearly quantifiable. Moreover, it was originally developed for domestic grazers. In wildlife ranching in the African savannas the wide diversity of herbivores can be classified into four major dietary classes. Under these conditions, the concept of carrying capacity is of little use to determine stocking rates for wildlife. Consequently, quantitative techniques for stocking rate calculation are used that determine the ecological grazing capacity and ecological browsing capacity separately. The quality and quantity of grazing and browse, the dietary requirements of each type of wildlife, availability of suitable habitat, and social behaviour of each type of wildlife, are used to determine the grazing and browsing capacity on wildlife ranches. The available grazing and browse can then be apportioned to minimum viable population sizes of various types of wildlife. In this model the conversion of wildlife to a Live Stock Unit has been replaced by that of a Grazer Unit, which is the equivalent of a blue wildebeest of 180 kg, and a Browser Unit, which is the equivalent of a greater kudu of 140 kg. This concept is explained by using case studies of wildlife ranches in the savannas of South Africa. Quantitative and clearly defined parameters are provided on which to base wildlife management decisions. It may have a wider application elsewhere.

4. BUTLER, David J. XE "BUTLER, David J." 
152 Nile Street, Nelson, New Zealand.

The Brook Sanctuary: creating a community-based, pest-free wildlife sanctuary in Nelson, New Zealand

A group of Nelson conservationists are working on the development of a wildlife sanctuary free of introduced mammalian pests in a former Water Reserve behind the city. The catchment involved contains over 700 ha of diverse lowland forest with more than 270 species of native flowering plants identified to date. It holds a wide range of forest birds. The plan is to construct a pest-proof fence, eradicate the introduced mammals within it, and over time re-introduce missing elements of the biota. The strength of the project lies in its strategic location. Situated just five minutes drive from the central city it aims to bring birdlife back into Nelson through residents managing a vegetated corridor with appropriate plantings and pest control. Behind it lies the Mt Richmond Conservation Area, a huge tract of native forest, and it is hoped that less intensive pest control over this area will restore major populations of some of New Zealand’s more rare species. The project is gaining dramatic public support with individuals offering a wide range of expertise and a Charitable Trust is under formation. It is expected to make major contributions to education and tourism. There is an opportunity for scientists to come alongside the project, to investigate changes in the ecosystem brought about by pest removal and to look at patterns of species dispersal and population recovery on a landscape scale.

FARLEY, Sharon M. XE "FARLEY, Sharon M." , Nancy N. FITZSIMMONS and Arthur GEORGES

Applied Ecology Research Group, University of Canberra, ACT 2601, Australia.

Conservation genetics of the Snapping TurtlE in central coastal Queensland

The Australian snapping turtle (Elseya dentata) is a species complex currently under taxonomic review. One undescribed species in the complex occupies the rivers of central coastal Queensland, where it is threatened by water resource development, and in particular, the construction of dams and impoundments. This study investigates gene flow among the only known populations of this species in three Queensland freshwater river systems (Burnett, Mary and Fitzroy-Dawson), and addresses phylogenetic questions within the species complex.  Mitochondrial DNA sequencing will be used to illucidate the phylogenetic relationships within the species complex and the extent of genetic variation within Elseya sp.  Assessment of genetic structure at microsatellite loci will be used to determine the extent of gene flow within and among populations of Elseya sp. The results will be compared to a previous study based on allozyme electrophoresis that recognised the Elseya dentata complex and will be discussed in the context of conservation planning.

5. FLORES, Alejandro XE "FLORES, Alejandro"  and Glady I. MANZANERO

Centro Interdisciplinario de Investigación para el Desarrollo Integral Regional. Unidad Oaxaca. Instituto Politécnico Nacional. (CIIDIR-IPN-Oaxaca). Calle Hornos 1003. Santa Cruz Xoxocotlán, Oaxaca. C.P. 71230. 

Ecology and reproduction of an endemic cactus of Oaxaca, Mexico

Mammillaria kraehenbuehlii (Krainz) is an endemic cactus species of the Tehuacan-Cuicatlan Valley, Mexico. In order to protect and maintain its populations, it is important to understand the main ecological conditions for the survival of this species. We carried out an study of several ecological aspects and some sexual and vegetative propagation treatments of Mammillaria kraehenbuehlii in the Mixteca, Oaxaca, Mexico. The spatial distribution of M. kraehenbuehlii is spatially contagious, with an independent relationship between M. kraehenbuehlii and Agave macroacantha. This distribution is probably closely related to the nursing effect of the rocks and stones. The pre-germinative treatments with acid were better than the other treatments, but the control treatment had a high germination response. The asexual reproduction treatments with hormone developed a root system, but the treatment without hormones lacked root development. 
FLORES, Alejandro XE "FLORES, Alejandro"  and Gladys I. MANZANERO

Centro Interdisciplinario de Investigación para el Desarrollo Integral Regional. Unidad Oaxaca. Instituto Politécnico Nacional. (CIIDIR-IPN-Oaxaca). Calle Hornos 1003. Santa Cruz Xoxocotlán, Oaxaca. C.P. 71230.  

Population biology of endemic cacti of Cuicatlán, Oaxaca, Mexico

Mammillaria huitzilopochtli is an endemic cactus species of Oaxaca, Mexico. In order to protect and maintain its populations, it is important to understand the population biology and the main ecological conditions for the survival of this species. We carried out a two-year study of demographical parameters and several ecological aspects of two populations of  M. huitzilopochtli  in the Cuicatlan Valley of Oaxaca, Mexico: one in a disturbed zone and another in a well preserved site. For each population we built two size-based population projection matrices. Seed germination and seedling establishment experiments were carried out in the field and in the Botanical Garden of CIIDIR-IPN, Oaxaca to estimate fecundity values and seedling survival probabilities. The distribution of M.. huitzilopochtli is spatially contagious, with an independent relationship between M. huitzilopochtli and the dominant shrub species. This distribution is probably closely related to the nursing effect of the rocks and stones. Two matrices showed lambda values below unity (disturbed sites), and two matrices showed values of lambda above unity (well preserved sites). The elasticity values were highest for matrix entries corresponding to plants remaining in the same category in the two populations. The lambda values, the elasticity values and the reproductive values showed variation between years.
6. GODFREY, Jason XE "GODFREY, Jason" , David M. BRYANT and Murray WILLIAMS

Department of Biological & Molecular Sciences, University of Stirling, Stirling, Scotland (JG, DMB); Science & Research Unit, Department of Conservation, P.O. Box 10-420, Wellington, New Zealand (MW).

Energetic costs of carrying a radio transmitter

Wildlife managers often use radio-telemetry to monitor the location, health or behaviour of target animals, and to aid in management decision-making. If tags affect their bearers however, the well-being of individually important or “representative” animals, and the value of radio-tracking studies in general, may be compromised. For example, tag-dependent drag-effects have been identified to affect locomotion in swimming animals. Here we provide the first direct evidence of an impact of tags on the daily energy expenditure (DEE) of a non-swimming, non-flying animal, the Takahe, Porphyrio mantelli, a critically-endangered flightless rail of New Zealand. Carrying transmitters significantly increased DEE by 8.5% (P<0.03) with tagged birds expending 1274±17kJd-1, compared with 1174±17kJd-1 when untagged. We were able to rule out several potential sources of elevated living-costs due to tags, and suggest that increased thermoregulatory effort was the cause. 

GRAY, R. B. XE "GRAY, R. B." , P. J. CANFIELD, T. L. ROGER and R. McQUILTY

Australian Marine Mammal Research Centre P.O. Box 20 Mosman NSW 2088 (RBG, TLR); Faculty of Veterinary Science University of Sydney NSW 2006 (PJC); Clinical Biochemistry Department RPA Hospital Camperdown NSW 2050 (RM). Email: rgra5169@mail.usyd.edu.au.

Determination of trace metal concentrations in the fur of leopard seals  (Hydrurga leptonynx) in Eastern Antarctica

Leopard seals (Hydrurga leptonyx) are large mammals occupying a high trophic level within the Antarctic ecosystem and so may be useful as an “indicator” species for the determination of trace metal concentrations. Obtaining tissue samples from leopard seals is difficult. An investigation into the use of fur as a non-invasive sample for trace metal analysis in the leopard seal was undertaken. Trace metal concentrations were determined in fur, serum and tissue samples from leopard seals in Prydz Bay, Eastern Antarctica, using inductively coupled plasma mass spectroscopy. Comparatively high concentrations of a number of metals in the fur of leopard seals were found compared to the concentrations of these metals in tissue and blood samples. Significant differences were seen in trace metal concentrations in moult versus new fur for several of the metals analysed, and this finding has important implications for sample collection. In addition, significant linear regression relationships for fur versus serum trace metal concentrations were seen for only two of the metals examined, reflecting the different time scales of trace metal accumulations of these two samples. The determination of relatively high concentrations of several trace metals in the fur of the leopard seal indicate that fur may be a useful sample for trace metal determinations in this species, particularly in the absence of tissue samples. In addition, repeated sampling of moult fur over successive seasons may enable monitoring of annual fluctuations in trace metal concentrations in this species.  
7. GREENE, Terry C. XE "GREENE, Terry C." 
Science and Research Unit, New Zealand Department of Conservation, Private Bag 4715, Christchurch, New Zealand.

Estimating population size and change over time: Trials of distance sampling on populations of New Zealand birds

Rigorous monitoring of species population trends, particularly in response to management actions, is a core task for the Department of Conservation. However, the methods used often utilise indices (e.g. 5 minute bird counts) that assume simple linear relationships between indices and density or abundance. The relative simplicity and low cost of indices is at the expense of large bias and variability. Consequently, indices are only likely to detect large changes in initially abundant populations and are inappropriate for species occurring in low numbers. Methods producing absolute estimates of density and abundance that account for probability of detection are more appropriate. In this study I assessed the population size of kaka (Nestor meridionalis) and kereru (Hemiphaga novaeseelandiae) using distance-sampling methods. Using point transects tailored specifically toward each species’ behaviour, conspicuousness and the habitat in which they occurred, I calculated unbiased estimates of density and abundance. The density of kaka within the Waipapa Ecological Area was consistently estimated at a high 0.6-0.8 birds ha-1 over a 3-year period following intensive pest control. In contrast, kereru density within the same area showed massive seasonal density changes from 0.3-2.6 birds ha-1 reflecting seasonal changes in food availability. The success of distance sampling for assessing density and abundance of kaka and kereru has lead to the method being adopted as a standard monitoring tool for these species within the Waipapa Ecological Area. Increased sampling effort/resources may improve the suitability of the method for parakeet populations.

GULA, Roman XE "GULA, Roman" , Bartosz PIRGA, Jörn THEUERKAUF, Kathrin MAYER and Sophie ROUYS

International Centre of Ecology, Polish Academy of Sciences, The Carpathian Branch, Bełska 24, 38-700 Ustrzyki Dolne, Poland.

WOLVES AND HUMANS COEXISTENCE IN THE BIESZCZADY MOUNTAINS, POLAND

We evaluated the potential for wolf survival in the Polish Carpathians considering: (1) the maintenance of habitat suitable for wolves resulting from inefficiencies of the former socialist economy that preserved an extensive land use system  (2) present status of wolf habitat is threatened by the rapid growth of the economy since 1898. Wolves were studied in lower Bieszczady Mountains, an area with a high density of wolves (4.5/100 km2) and people (40/km2. The area is 60% forested, however the forest distribution is patchy.  We monitored three packs of 4 to 7 wolves with territories up to 120 km2. Despite several sheep farms within their home ranges, wolves preyed mostly on wild ungulates. The most abundant prey were red deer (density 1.5/km2; 65% of biomass consumed), roe deer (density 2.1/km2, 14% of biomass consumed) and wild boars (0.3/km2, 9% of biomass consumed).  Livestock, mostly sheep, are killed sporadically with an average of 7 animals per pack annually, which constituted 0.7% of the biomass consumed. The packs’ territories were composed of a mosaic of forests, fields, pastures, and rural settlements. The areas suitable for wolves are intersected with settlements and roads used quite heavily (up to 2800 cars per day). Thus the cohesion of wolf territories depends on the existence of narrow corridors covered either with the forest or bushes, necessary for translocation. We conclude that wolves in such environment can separate from man by utilising other than anthropogenic resources. The survival of the wolves depends on development patterns of new settlements, road improvement and increased traffic, which may affect the functionality of ecological corridors, and consequently destroy the continuity of wolf pack territories.

8. HODDER, David XE "HODDER, David" 
New Zealand Deerstalkers’ Association, 408 B Barrington St., Christchurch 8002, New Zealand. 

The current status of Himalayan tahr, Hemitragus jemlahicus and the Tahr Control Plan in New Zealand

The introduction of 13 tahr into the Mt Cook National Park area in two groups in 1904 and 1908 saw their acclimatisation and growth to an estimated 45,000 in 70 years. The Himalayan Tahr Control Plan was introduced in 1993 following a moratorium on the commercial harvesting of tahr.  The 1983 moratorium was imposed as there had been a dramatic 90% decline in the tahr population following the commercialisation of tahr meat by the private sector.  This occurred in parallel with the international venison market and reached its peak during 1970-80.  Living mainly in open mountain country above the bushline, tahr were very easy prey for a helicopter-borne shooter. The Plan involves the recording of habitat condition trends and tahr numbers, densities and migration and sets a maximum population of 10 000 tahr within a defined area. In August this year, the Department of Conservation released two draft documents that will determine whether the Control Plan will continue to exist or be changed to an Extermination Plan.  These are the Draft General Policy Conservation Act and Related Legislation and the Draft General Policy National Parks Act that relate to the two categories of land on which tahr live. While IUCN has them listed on the Red List of threatened animals, the New Zealand Department of Conservation still has them listed as pests, to be exterminated when possible. New Zealand tahr interest groups, however, wish to see the New Zealand tahr herd recognised as a valued wildlife resource suitably managed under a Tahr Management Plan similar to the present Tahr Control Plan.

KARAMI, Mahmoud XE "KARAMI, Mahmoud"  and Darvish Ali AMMOZEDEH

Science and Research Unit, Azad University, Tehran, Iran (MK); Iranian Department of the Environment, Sari, Iran (DAA).

A STUDY OF TWO RED DEER (CERVUS ELAPHUS MARAL) POPULATIONS IN NORTHERN IRAN

We studied two populations of Red deer existing in Golestanak and Dodangeh/Chahar Dangeh areas in Mazandaran Province from 1999 to 2002. Body size, sex and age composition were determined for each population. Habitat factors such as vegetation, topography, water resources, human influence - logging and poaching, were studied and associated with the distribution numbers of animals. The results of our studies show that, if the present trends of the destruction of habitat, mainly due to logging, and the current level of poaching continue, these two populations, the larger in Mazandaran Province, will eventually face extinction, possibly within the next twenty years. Three scenarios have been given consideration following the use of Vortex for our population viability analysis. We hope that the Iranian Department of the Environment will adopt the option that will ensure long-term survival of the deer population in these two areas. The paper will present details of our results and the relative simulation studies.  

9. KING, Carolyn M. XE "KING, Carolyn M." , Stephen A. DAVIS, Daniel C. PURDEY and Barry LAWRENCE

Department of Biological Sciences, Waikato University, Private Bag 3105, Hamilton, New Zealand (CMK, DCP); CSIRO Sustainable Ecosystems, GPO Box 284, Canberra ACT 2601, Australia (SAD); Malaghans Road, RD 1, Queenstown, New Zealand (BL).

Capture probability and heterogeneity of trap response in stoats
We report the results of an analysis of mark-recapture data recorded from stoats Mustela erminea, observed during a period of high stoat and mouse density in January 1980 in the Eglinton and Hollyford Valleys (northern Fiordland), using livetraps set at one per 400 m over 14 km in each valley. Over 8 days of trapping (Jan 1-11), the daily probability of first capture for all ages, both sexes, was 0.14 (with 95% confidence intervals 0.07-0.25) and of recapture 0.10 (0.07-0.14).  We also analysed a new set of mark-recapture data collected during a period of very low mouse density in the Grebe Valley (southern Fiordland) in December 2000, using 19 live traps set at one per km over 20 km. In this study no young of year stoats were captured. The daily probability of first capture for adult males was 0.12 (0.04-0.31), and of recapturing them, 0.15 (0.10-0.23). Heterogeneity in probability of first capture and probability of recapture was investigated by dividing the 1980 data by sex and age over a longer period (Jan 1-17). In the best model ranked using AICc, first capture probability was still similar for all stoats (0.17(0.12-0.24)), but the probability of recapture varied between age and sex classes. Young of the year males were least liable to develop trap shyness (0.14 (0.11-0.19)), while the recapture probability of young of the year females halved after first capture (0.07 (0.04-0.11)). 

LAAS, Frans J. XE "LAAS Frans J."  and Andrew S. GARRICK
Zoology Department, Otago University, P.O. Box 56, Dunedin, New Zealand (FJL); Fish and Game New Zealand, Eastern Region, Private Bag 3010, Rotorua, New Zealand (ASG).

Lead poisoning in New Zealand Upland Game: A preliminary investigation

The ingestion of lead shot by waterfowl has been reported in New Zealand, however there is no information regarding the status of lead shot ingestion in the various species of upland game that are harvested in New Zealand. A preliminary investigation was undertaken to provide some idea of the incidence of lead shot ingestion throughout the country. Wings and gizzards of California quail (Callipepla californica), and wings of pheasant (Phasianus colchicus), chukar (Alectoris chukar) and brown quail (Synoicus ypsilophorus) were obtained from hunters from Fish and Game Regions throughout New Zealand. Lead content was determined using Flame Absorption Atomic Spectrophotometry. California quail had a 3.8% incidence of elevated lead levels (>10 ppm.). Mean lead levels for each region increased significantly from south to north although this was not considered to be biologically significant (overall median 2.9 ppm.).  Pheasants had a 3.9% incidence of elevated lead levels. Mean lead levels varied significantly between regions but it was not considered to be biologically significant, with the overall median level being 1.25 ppm. Small samples of chukar and brown quail showed no evidence of elevated lead levels, but no conclusions could be drawn. The analysis of gizzard grit from the California quail indicated a preference for grit in the 0.5 – 2.0mm size range with only a small amount of grit in the critical >2.0mm range. Not all California quail ingest grit larger than 2mm.  Lead shot does appear to be ingested by upland game species but it is an infrequent occurrence and unlikely to be a significant problem at present.

10.  SEQ CHAPTER \h \r 1LITT, Andrea R. XE "LITT, Andrea R."  and Robert J. STEIDL

School of Renewable Natural Resources, University of Arizona, 325 Biological Sciences East, Tucson, Arizona, 85721 USA.
Restoring ecological processes in light of ecological changes

The goals of ecological restoration are to re-establish the structure and function of degraded ecosystems.  As resource managers begin restoration of natural disturbances (“drivers”), they face a series of complications. Specifically, the composition of many plant and animal communities has changed in the absence of natural drivers, which when restored could yield unexpected consequences. Fire, for example, was once the dominant driver in many ecosystems, governing patterns of biological diversity. The recent series of catastrophic fires in the southwestern U.S. illustrates the consequences of returning fire to forests following long periods of suppression.  Consequently, restoring drivers could result in an undesirable future condition, especially now that non-native species inhabit many ecosystems. In the western U.S., semi-desert grasslands historically experienced lightning-ignited fires every 5-10 years, which have been suppressed for nearly a century. Many of these grasslands are now dominated by lovegrasses introduced from South Africa in the 1930s. We have been quantifying effects of fire on small mammal communities in areas dominated by this non-native grass as well as areas dominated by native grasses. We have found that the effects of restoration fire on small mammal diversity and composition vary based on the degree of dominance by non-native grasses, suggesting that restoration efforts be evaluated carefully before being established at broad scales.

MAHONY, Michael J. XE "MAHONY, Michael J."  and John CLULOW

School of Environmental and Life Sciences, The University of Newcastle, University Drive, Callaghan 2308, New South Wales, Australia.

The inadequacy of standard wildlife and conservation management approaches to the disappearances and declines of amphibians: A role for assisted reproductive technologies

Species extinction is unique among major anthropogenic changes because it is irreversible. It is now accepted amongst biologists that the amphibia are experiencing a major world-wide extinction crisis. Substantial range contractions, population reductions and extinctions have been reported on different continents, with major crises experienced particularly in Central America and Australia. The reasons for these declines, which only became apparent from about 1980 are still poorly understood and controversial, although recent evidence implicates a fungal disease. Other environmental factors such as UV-B radiation via ozone depletion, and pesticides/herbicides are also postulated to have played a role. The ideal strategy for the long-term protection of biological diversity is the preservation of natural communities in the wild. However, in situ preservation is not a viable option in the current circumstances where species disappeared from pristine areas. Moreover, some of the factors implicated are beyond human control. In such a case it is likely that the only way to save susceptible species from extinction is to maintain individuals in artificial conditions until the causal agent is confirmed and means of mitigation identified. We have investigated the role of “genome banking” as an insurance against extinction and the loss of population genetic diversity. We have successfully developed methods to; collect amphibian gametes without death of donors, cryopreserve sperm, conduct in vitro fertilization and intra-cytoplasmic sperm injection. Further technologies need to be investigated and adapted including (i) cryopreservation of diploid totipotent stem cells, (ii) nuclear transfer, and (iii) androgenesis using cryopreserved gametes. 

11. Mathevet, Raphaël XE "Mathevet, Raphaël" , André Mauchamp, Gaëtan Lefebvre, Brigitte Poulin and Robert Lifran
Station Biologique de la Tour du Valat, Le Sambuc, 13200 Arles, France (RM, AM, GL, BP); INRA - UMR LAMETA, 2 place Viala, 34060 Montpellier CEDEX 01, France (RL).

Managing reedbeds for their wise use in the Camargue, France: a multi-agent modelling approach

Large Mediterranean reedbeds are typically exploited by many stakeholders. Grazing, reed harvesting, waterfowl hunting, and nature conservation  interact at multiple scales and hierarchies, with potentially long-run damaging consequences on uses and conservation issues. This study addresses the following conservation policy concerns: How does reedbed management affect the overall ecosystem dynamic? How do ecological diversity, socio-economic heterogeneity, and reedbed functioning interact? A multidisciplinary research project was conducted over several years to document the politico-economic processes operating, as well as the ecological processes among plants and birds occurring at the Charnier-Scamandre, a 2700 ha reedbed area located in the Rhone River delta (France).  These data were further integrated into a model based on multi-agent systems. The multi-agent modelling allows one to integrate spatial, ecological, and socio-economic relationships considering not only each human agent, but also interactions among agents. Using the CORMAS simulation software, a model was built combining an ecological submodel (water level, reed and bird dynamics), with a socio-economic submodel (reed market and management by agents who have heterogeneous objectives, beliefs and information access). The model integrates data such as topography and land use to create an artificial reedbed system that simulates the study site. Various scenarios regarding water management and environmental actions have been tested. First results demonstrate that effective environmental policies require an understanding of the complexity of economic, ecological and social interactions. This simulation tool is most useful in nature resource management and can be used as a companion modelling approach to help decision-making among stakeholders. 

McCLINTOCK, Brett T. XE "McCLINTOCK, Brett T." , Gary C. WHITE and Kenneth P. BURNHAM

Dept. of Fishery and Wildlife Biology, Colorado State University, Fort Collins, CO 80523 USA (BTM, GCW); Colorado Cooperative Fish and Wildlife Research Unit, Room 201 Wagar Building, Colorado State University, Fort Collins, CO 80523 USA (KPB).

Variation in sighting probabilities and mark-resight closed population abundance estimators: a simulation study and its implications for model selection

Closed population abundance model selection in mark-resight studies is heavily dependent on sighting probability (p) and its assumed variation. Current methods of estimating this variation are plagued by Type II error, and investigators are often left to educated guesswork when determining the model to use. Program NOREMARK includes two estimators that model this variation differently. The Joint Hypergeometric Estimator (JHE) is based on maximum likelihood (ML) theory and assumes little or no individual heterogeneity in p.  Bowden’s Estimator (BOWE) is not ML-based, but allows individual heterogeneity. Because there are no reliable quantitative methods for selecting between JHE and BOWE, we introduce the Beta-Binomial Estimator (BBE), a ML model that allows individual heterogeneity. The BBE holds the same assumptions of BOWE, but does not allow sampling with replacement. Simulations were conducted to evaluate the performance of the three estimators under four classes of variation in p:  1) no variation; 2) individual heterogeneity; 3) temporal variation; and 4) both individual and temporal variation. With sufficiently large data sets, all estimators were unbiased. The JHE generally achieved the greatest precision in Classes 1 and 3 scenarios. The BBE performed marginally better than BOWE in Class 2, and all three models performed equally well in Class 4 simulations.  The JHE or BBE performed as well or better than BOWE in all four classes. Because the JHE and BBE are ML-based, an information-theoretic approach to model selection such as Akaike’s Information Criterion (AIC) is being investigated.
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Genetic relationships between Australian, New Zealand and Chatham Island populations of grey (Pacific black) duck 

Because New Zealand and Australian populations of grey (Pacific black) duck (Anas superciliosa) are considered taxonomically distinct, the decline of the New Zealand population and its hybridisation with introduced mallard (A. platyrhynchos) has led to it being assigned an “endangered” conservation status. We used phylogeographic analysis of mitochondrial DNA control region sequences to determine whether haplotypes representing current subspecies are unique or are more consistent with populations in the two countries being the same taxon. We found two highly divergent lineages of grey duck in New Zealand: one restricted primarily to North Island, the other occurring widely throughout the country, on Chatham Island and throughout Australia. The present decline in grey duck throughout New Zealand could result in the disappearance of a lineage that arose 600,000-800,000 years ago.  
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ECOSYSTEM CONSERVATION OF MANGROVE FOREST IN THE COASTAL SUNDERBANS AND THE HILL TRACTS IN THE NORTHEAST BANGLADESH

Bangladesh is rich in fauna, including 109 indigenous mammals, 684 birds, 119 reptiles, and 19 amphibians, The rhesus monkey is common, and gibbons and lemurs are also found.  The Sundarban is the biggest mangrove forest with Royal Bengal tiger, spotted deer, pythons, jungle fowl, wild boar, lizards, monkey, birds including thousands of Siberian ducks, herds of elephants and many leopards. Only about 9 percent of Bangladesh is forested. The thickest forests are in the coastal Sunderbans and the hill tracts in northeast Bangladesh which is home to 300-460 Indian tigers located along the border with India and possibly in the south in the Chittagong hills. The Sundarbans region, which Bangladesh shares with India, has been identified as a high priority area for tiger conservation, due to its unique ecosystem. Three small, unconnected tiger reserves in the mangrove forests of Bangladesh have been expanded to cover a contiguous area of 1397 km2 adjoining the Sundarbans Tiger Reserve in India, thereby creating a total protected area of 4000 km2. Tigers in Bangladesh are threatened by poaching and habitat loss. From 1975 to 2002, as many as 24 tigers were poached. Natural disasters are also a problem for tigers. A cyclone in 1988 was thought to have killed 9 tigers.  Tigers have been responsible for 33 human fatalities reported between 1975 and 2002.  However, many deaths go unreported since they occur in the core area of reserves that is set aside for wildlife and any people in the area are there illegally. Necessary steps are being taken by the Government of the Peoples Republic of Bangladesh.
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Protection of Great Vasyugan Mire in Western Siberia

The Great Vasyugan Mire (GVM) in Western Siberia covers an area of more than 5 million ha, and is the largest wetland system in the world. It spans the watersheds of the Ob and Irtysh rivers, sustains hydrologic regime in the region and provides a variety of environmental services to the biosphere. The GVM contains large complexes of minerotrophic mires, which in the temperate forest zone of Eurasia have largely been destroyed by human activities. The GVM provides habitats for rare plant communities and species, particularly orchids. It sustains important populations of threatened birds (Aquila chrysaetos, Falco peregrinus, Numenius tenuirostris) and is the resting place for waterfowls and waders during migrations. In the past 30 years, oil and gas developments in western Vasyugan Plateau have caused significant disturbances.  However, in south of forest zone of Western Siberia there are still no special mire protection areas. Therefore, the GVM is a prime candidate for protection. The main objective of protection activities consists in identification of the appropriate part of the Vasyugan Mire as protected area (Russian legal status “Zakaznik”; IUCN category V) with future perspectives as Ramsar and World Heritage sites. To this end satellite images, field researches, official documents of regional Agencies of Nature Resource Management were used. As a result, a protected area of 600 000 ha in eastern part of the mire was planned at the boundary between Tomsk and Novosibirsk administrative territories.  
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Uptake of Baits by Foxes in Urban Areas of Great Britain

The red fox (Vulpes vulpes) has colonised many urban areas of Britain and is a potential reservoir of rabies should a disease outbreak occur.  Contingency plans to deal with a disease outbreak in foxes include the use of poison and vaccine bait, depending on the circumstances. Modelling indicates that disease eradication requires in excess of 80% of the population to be targeted. Studies have shown that only 33% of urban foxes take baits. We show the results of different strategies on bait uptake by foxes: increasing bait density, the use of an attractant and extending the baiting period.  The results showed that these strategies only produced a marginal increase in the proportion of foxes taking baits. Repeated baiting campaigns are therefore necessary for rabies control in urban foxes, particularly at high density.
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Nature-related recreation and tourism in Northwest Minnesota -- Nature Northwest Project

Communities in the North American Great Plains and especially in northwest Minnesota historically have depended on natural resources for their economic viability. However, changes in agricultural practices resulting in a declining workforce and marginal profitability have left rural communities struggling to develop sustainable economies.  Locally-abundant and unique natural resources and low population densities (<6 people/km2) offer quasi-remote unsettled environments and solitude that will attract visitors.  Services associated with tourism are one alternative to developing these economic opportunities; however, a comprehensive inventory of the available natural resources was lacking and is the first logical step in developing a tourism strategy.  The Nature Northwest Project blends an academic research approach with community-service outreach that identified sites and sources of wildlife and other nature-based recreation, provided and economic analyses of tourism’s inputs into local economies, and identified areas best targeted for future rural development efforts and funding. The project’s strength was the multi-disciplinary approach combining research, collaboration with governmental, non-governmental, and private partners, and community workshops to gather information.  Our products included an inventory of nature-based tourism opportunities, economic analyses, and a guidebook to nature-based recreation in northwest Minnesota.  The Nature Northwest Project built a foundation upon which future tourism development and opportunities can be founded and evaluated.  Moreover, the project is a model for developing wildlife and nature-based tourism throughout the Northern Great Plains as well as other economically-depressed regions with significant natural resources around the world.  

THOMPSON, Scott A. XE "THOMPSON, Scott A."  and Graham G. THOMPSON

Centre for Ecosystem Management, Edith Cowan University, 100 Joondalup Drive, Joondalup, Perth, Western Australia, 6027 (SAT); Edith Cowan University, 100 Joondalup Drive, Joondalup, Perth, Western Australia, 6027 (GGT). 

Terrestrial Fauna Surveys – Why, when and how much?

Surveys of small vertebrate terrestrial fauna provide researchers, consultants, mine site environmental staff and government agencies with a valuable source of data to plan, monitor and obtain information on biodiversity and ecosystem function. These data are used for a variety of reasons including closure on rehabilitated mine sites, preparation of EIA’s and biodiversity assessment of remnant vegetation and in all these cases it is important that a comprehensive survey of the terrestrial fauna is undertaken. In general, the current sampling effort used for fauna surveys in Australia is inadequate. The survey effort required to capture a nominated proportion of the species on a site can be determined from a species accumulation curve. For a small, terrestrial vertebrate fauna survey conducted in the semi-arid Western Australian goldfields twenty litre buckets were superior to 150mm PVC pipes, Elliott traps and funnel-traps as trapping units, however, pipes and funnels caught species unlikely to be caught in twenty litre buckets. For a complete survey of an area a combination of twenty litre buckets, PVC pipes, and funnel-traps should be used; pit-traps should be placed 5-7m apart, arranged in a straight line and a shelter provided in the bottom of each trap to reduce trap deaths. Ideally, surveys should be undertaken during spring, summer and autumn and in more than one year if the data are to provide an understanding of the biodiversity and ecosystem function. 
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Diversified bet-hedging in the Australian red-crowned toadlet

Most studies of ‘diversified bet-hedging’ investigate seed banks or insect diapause strategies. Here we present results of a study of diversified bet-hedging in the hatching dynamics of the red-crowned toadlet (Pseudophryne australis), a small ground-dwelling frog inhabiting the sandstone areas around Sydney, Australia.  Field surveys revealed low recruitment (< 1% over three years) as a result of the desiccation of terrestrial embryos. Embryos raised in conditions resembling the field showed variation in development stage (13 Gosner stages) and age (15 to 119 days) at hatching (n = 12 clutches, 215 tadpoles). We tested whether variability in hatching stage and age was the response to an environmental variable, indicating phenotypic plasticity, or whether it represented a diversified bet-hedging strategy. Embryos held in constant conditions hatched over eleven development stages and between 15 and 88 days of age (n = 5 clutches, 106 tadpoles). This variation was found within sibships, and appears to have a constitutive basis. By spreading hatching over long periods the red-crowned toadlet increases the chance of at least one offspring hatching into conditions that enable it to continue development. This is likely to be an adaptation to the unpredictable rainfall ‘pattern’ on the east coast of Australia. Reproductive success in bet-hedging species is variable and needs to be measured over time frames that often exceed those used in bushland management plans. Clearly there is a need to advise wildlife authorities on Sydney’s urban-bushland interface on the timing of management activities, especially if their actions could negatively affect the one chance of reproductive success for a population in many years.
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Attraction of Tourists by Birds and their Attributes: A Rainforest Study

Little information is available on the importance of birds and their attributes in attracting tourists to rainforest destinations. To obtain such information, we surveyed visitors to Lamington National Park, a popular destination in Southeast Queensland for domestic and international tourists. We received 622 responses to a structured questionnaire distributed at the O’Reilly’s/Green Mountains site. The results enable us to report on and analyse the importance of birds and their selected attributes (such as their diversity, numbers, sounds, colours and physical contact) as visitor attractions. Birds are found to be a key attraction and not just for bird specialists. The importance of some of their attributes, such as sounds, are much greater than might be expected. The ways in which the importance of these factors varies with socioeconomic characteristics of visitors such as their level of education, income levels, attitude to nature conservation, and reported knowledge of birds are analysed. Various economic implications of birds at this site are noted and observations are made about the willingness of those with birdwatching interests to pay fees for Park entry.
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Wildlife farming case study: Costa Rica’s butterfly farms as a conservationist tool  

Costa Rican laws define wildlife as all continental and insular fauna and flora that live in natural conditions, temporary or permanently, all over the national territory. Butterflies constitute an important component of biodiversity in the country, and are considered part of Costa Rican wildlife. They have been used as an economical and conservationist tool in Costa Rica for 20 years.  Due to recent increases in the number of wildlife farms and ranches everywhere in the country, officials of the Environmental Government Department (MINAE) working at the Arenal Conservation Unit (ACA) were concerned about butterfly exhibitions in that zone. The objective of this study, carried out in 2001-2002, was to assess the status of butterfly farms in the ACA as a wildlife enterprise, most of the time rural and traditional, and as wildlife direct use approach. Participative rural appraisal, along with biological methods, was used in 26 butterfly farms.  Our main results were: (a) lack of training and information that result in viral and bacterial diseases, (b) Encyrtidae, Trichogrammatidae and Eulophidae wasp families were common eggs parasitoids, (c) larvae and pupae parasitoids like Ichneumonidae, Braconidae and Tachinidae -flies also were a frequent problem, and (d) early rainy season, introduction of new individuals and poor cleaning affect illness incidence.  During rural participative workshops it was suggested that the farmers use: quarantine measures, 10% chlorine as a general cleaning measure, control weeds, and use of species well adapted to each location.  Finally, we recommended the formation of a National Chamber of Butterfly Producers, the elaboration of an Environmental Ethics Code and the training of agency people, producers and exporters.
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Managing protected species – fisheries interactions with variable information 

Throughout New Zealand waters, commercial fisheries overlap with the ranges of the many endemic and/or migratory species of marine-dependent higher predators for which this region is renowned. New Zealand fisheries and wildlife protection legislation is intended to allow for the sustainable utilization of fisheries resources, while ensuring that threatened species continue to increase in number to attain non-threatened status. This study examines the role of variable scientific information in allowing managers to adequately address effects of fisheries mortality on some of our highest-profile marine-dependent wildlife. Case studies include Hector’s Dolphin Cephalorhynchus hectori, New Zealand Sea Lion Phocarctos hookeri, greater albatrosses (Diomedea spp.), and petrels of the genus Procellaria.
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Major factors affecting PCB concentrations in predatory birds in Britain

Diet, geographical location and metabolic capability are commonly regarded as the major influences affecting exposure and subsequent accumulation of contaminants by wildlife.  The influences of other factors, such as nutritional state, are rarely examined. As part of the UK national Predatory Bird Monitoring Scheme, we have measured liver PCB concentrations in sparrowhawks (Accipiter nisus), kestrels (Falco tinnunculus) and herons (Ardea cinerea) from throughout Britain. The aim of the present study was to determine the extent to which variation in liver PCB residues between birds is explained by differences in age, sex, nutritional status and season. Data for birds that died between 1992 and 1997 was analysed using a backwards, stepwise GLM approach. This analysis indicated that body condition (determined from visual scoring of the size of fat depots) was the main factor that influenced liver PCB residues in all three species. Fat score accounted for 20-48% of the variation in PCB residues, starved birds containing the highest liver PCB concentrations. Age also affected the magnitude of liver residues. Adult sparrowhawks and kestrels had 2-10 fold higher liver PCB residues than first year birds, PCB concentrations increasing in juveniles in the months after fledging. In sparrowhawks, liver PCB residues in adult females likewise increased after egg laying. In sparrowhawks but not the other species, liver residues were negatively correlated with body weight in male and female juvenile and adult birds.


