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	0800 – 0820
	BENDER, H.  Deterring eastern grey kangaroos with recorded foot thumps in south eastern Victoria, Australia.

	0820 – 0840
	KARAMI, M.  Population viability analysis of Persian gazelles (Gazella subgutturosa) in Zanjan, Iran.

	0840 – 0900
	CASWELL, H.; Fujiwara, M.  Stochastic matrix population models for the North Atlantic right whale.

	0900 – 0920
	 SEQ CHAPTER \h \r 1GESE, E.M.  Demographic and spatial responses of coyotes to increased food and exploitation in southeastern Colorado.

	0920 – 0940
	GARTON, E.O.; Murphy, M.; Judd, S.; Hennings, K.  Estimating the effects of intraspecific and interspecific competition between mule deer, white-tailed deer and elk metapopulations in north-central Washington during the past 19 years.

	0940 – 1000
	PORTER, W.F.; Oyer, A.M.  Localized management of white-tailed deer: Eight years after experimental removal of a matrilineal social group.

	1000 – 1030
	Morning tea

	1030 – 1050
	ROMINGER, E.M.  Top-down and bottom-up regulation of bighorn sheep populations in New Mexico, USA.

	1050 – 1110
	 SEQ CHAPTER \h \r 1MARSHAL, J.P.; Krausman, P.R.; Bleich, V.C.; Andrew, N.G.  Distribution of mule deer in relation to forage and water in the Sonoran Desert.

	1110 – 1130
	CAIN, J.W.; Krausman, P.R.; Morgart, J.R.; Hervert, J.J.  Distribution and movement of desert bighorn sheep in relation to forage conditions.

	1130 – 1150
	KITCHEN, A.M.; Gese, E.M.; Karki, S.M.; Schauster, E.R.  Social and spatial ecology of the swift fox (Vulpes velox).

	1150 – 1210
	SUTHERLAND, D.R.  Regulation of social interactions and spacing in feral house mice.


BENDER, Helena XE "BENDER, Helena"  

University of Melbourne, Department of Zoology, Parkville, Victoria, Australia, 3010.

Deterring eastern grey kangaroos with recorded foot thumps in south eastern Victoria, Australia

Deterring wildlife from areas where they are unwanted is an on-going problem around the world.  In Australia, a number of macropod species (kangaroos and wallabies) have been implicated in damage to crops and property, competition with livestock for food and water, damage to suburban property and causing collisions with road vehicles.  There are currently no effective deterrents available for kangaroos in Australia. Macropods give a foot thump as an alarm signal in response to a predator, and conspecifics generally flee, suggesting that this signal may have potential as a deterrent.  I tested a recording of a female eastern grey kangaroo (Macropus giganteus) foot thump in an agricultural context in south eastern Victoria.  Video recordings of 112 conspecific’s response to the foot thump and a recording of background noise, a control signal, were made at dusk at three sites that were used regularly by kangaroos.  Sites were situated where kangaroos had created holes in a boundary fence, a hide was erected 30 m opposite the fence hole.  I measured the proportion of eastern grey kangaroos that took flight and changed their vigilance response between Dec 1997-Feb 1998.  Playback of the foot thump resulted in 60% of kangaroos taking flight, a significant increase in vigilance levels and no indication of habituation.  Therefore, the eastern grey kangaroo foot thump shows good potential to be developed as a deterrent.

KARAMI, Mahmoud XE "KARAMI, Mahmoud" 
Faculty of Natural Resources, Karadj, Iran.

Population viability analysis of Persian gazelles (gazella subgutturosa) in Zanjan, Iran

The objective of this paper is to present the results of a population viability analysis of the largest Persian gazelle in Iran. This population lives on the Sohrein Plain, 20 km northwest of the provincial capital of Zanjan. We have studied the population over the past three years. Population estimates were made each year based on transect counts. With the assistance of the personnel from the Iranian Department of the Environment, attempts also were made to count all gazelles living in the area. Presently, there are 1,400 gazelle on the plain. Population growth rate was about 0.15% from the period between 1995 and 2002. The carrying capacity of the habitat is much lower and the area of agricultural land is increasing, reducing habitat for the animals. Culling of the gazelles has been carried out over the last few years and over this period we have recorded body weights and measurements of more than 200 head. Population viability analysis by the Vortex program shows that if the present trend of habitat decline continues, the largest population of Persian gazelle will face the threat of extinction within the next 20 years. The results of simulation with various scenarios will be presented.

CASWELL, Hal XE "CASWELL, Hal"  and Masami FUJIWARA

Biology Department MS-34, Woods Hole Oceanographic Institution, Woods Hole, MA 02543, USA (HC); Dept. of Ecology, Evolution, and Marine Biology, University of California, Santa Barbara, CA 93117, USA (MF).

Stochastic matrix population models for the North Atlantic right whale

The North Atlantic right whale (Eubalaena glacialis) is endangered numbering about 300 individuals, and has exhibited few signs of recovery since being protected from exploitation. They are subject to mortality from ship collisions, entanglement with fishing gear, and possibly pollutant-caused toxicity.  Individual whales can be identified from callosity patterns, scars, and markings. Since 1980, the New England Aquarium has compiled annual photographic surveys and catalogued identified individuals.  We used multi-state mark-recapture methods to obtain maximum likelihood estimates for parameters in a set of stage-classified matrix population models. Females were classified as calves, immature, mature but non-breeding, breeding, and immediately post-breeding. We found evidence of declining trends in both survival and population growth rate (() from the early 1980s to the late 1990s. Here, we used the inter-annual variation in the vital rates to construct stochastic matrix population models. We chose a baseline set of vital rates and use deviations from that baseline to estimate environmentally-driven variation. Using the early 1980s rates as a baseline yielded a stochastic growth rate log (s ~ 0.025. Using late 1990s vital rates as a baseline yielded log (s ~ 0.0075. Although the variation in the vital rates appeared considerable, variance grew extremely slowly; the variance growth rate ((2) was only about 0.001, the smallest value yet recorded for any natural population. As a result, probabilities of quasi-extinction are astronomically small provided that log (s > 0. This is the first full stochastic demographic analysis of a cetacean population; our methods can be applied to other wildlife populations with long-term individual identification data.

 SEQ CHAPTER \h \r 1GESE, Eric M. XE "GESE, Eric M." 
USDA/APHIS/WS/National Wildlife Research Center, Department of Forest, Range, and Wildlife Sciences, Utah State University, Logan, UT 84322-5295, USA.

Demographic and spatial responses of coyotes to increased food and exploitation in southeastern Colorado

Predator control is a very controversial issue throughout North America. Many myths exist with regard to how a carnivore population responds to human exploitation, with empirical data often lacking. We conducted an experimental removal of coyotes (Canis latrans) and monitored the demographic and spatial responses. From January 1983 to June 1989, 83 coyotes were monitored on the Pinon Canyon Maneuver Site, Colorado. From 1983-1986, the coyote population was not exploited. Resident survival was high and pup production was very low in response to a low prey base. From 1987 to 1989, half the study area was subjected to coyote removal; the other half received no coyote removal. Following removal of an estimated 50-64% of the population, coyote territories in the removal area temporally expanded in size, then returned to pre-removal size within 5 months. Pre-whelping coyote density in the removal area declined rapidly with removal, but returned to pre-removal levels within 5-6 months. Litter size doubled in the removal area in 2 years in response to an increase in per capita food intake, however, pre-whelping pack sizes returned to pre-removal levels by the following winter. Food limitation combined with social intolerance regulated pack size and territory size, and hence, coyote population density.

GARTON, Edward O. XE "GARTON, Edward O." , M. MURPHY, S. JUDD and K. HENNINGS 

Fish and Wildlife Dept., Univ. of Idaho, Moscow, ID 83844; Fish and Wildlife Dept., Colville Confederated Tribes, P.O. Box 150, Nespelem, WA 99155.

Estimating effects of intraspecific and interspecific competition between mule deer, white-tailed deer and elk metapopulations in north-central washington during the past 19 years

The decline of mule deer populations in the Western United States during the past decade has rapidly  become a major source of concern for biologists, managers, conservationists, and hunters. Typical hypotheses to explain these declines focus on the effects of predators, weather conditions, or habitat modifications. Little discussion is directed to the effects of potential competitors, yet in large portions of their range, mule deer occupy the same areas as other ungulates, e.g., white-tailed deer and elk. We evaluated 19 years of aerial surveys for elk, mule and white-tailed deer conducted on the Colville Indian Reservation from 1982 to 2001 for evidence of competition between these three populations using a simple discrete time population growth and competition model. These data provide strong evidence for competition between metapopulations of these three species of cervids. Our approach provides estimates of the magnitude of the negative impact of white-tailed deer on mule deer populations and vice versa. We estimate that the depressive effect of each species on its own rate of increase is stronger than its effects on competitors but understanding the dynamics fully of these 3 cervids requires estimates of the interspecific competitive effects. We explore these questions using both classical inferential statistics and information theoretic evaluations of competing models.

PORTER, William F. XE "PORTER, William F."  and Anne M. OYER

Adirondack Ecological Center, State University of New York, College of Environmental Science and Forestry, Syracuse, NY 13210, USA.

Localized management of white-tailed deer: Eight years after experimental removal of a matrilineal social group

The social behavior of white-tailed deer (Odocoileus virginianus) provides an opportunity for a new approach to managing deer populations. In northern forests, female deer associate in multigeneration, matrilineal social groups and exhibit a high degree of site fidelity. We tested whether localized removal of a social group created a persistent area of low deer density or if deer from surrounding social groups would invade. Work was conducted on the Huntington Wildlife Forest in the central Adirondack Mountains of New York. During 1986-1993, we identified the social-spatial structure of 8 matrilineal groups of females based on genetic analysis and movement behavior of >150 radio-marked deer. In 1994, we removed 14 females from a 6,000 ha study area and released them 80 km away. We continued to monitor of females in the surrounding groups during 1994-2002. We examined relative abundance and home ranges of deer to determine if the removal created a low density area, how long the low density area persisted, and the origin of repopulating females. Abundance declined due to the removal. Home range analysis showed that no radiocollared deer from surrounding areas moved into the 1.4 km2 removal area and that deer density was reduced for 5 years. Repopulating deer originated from females remaining within the removal area or immediately adjacent to it. These results have implications for management of overabundant deer populations, control of deer for purposes of silviculture, and basic biology of populations.

ROMINGER, Eric, M. XE "ROMINGER, Eric, M." 
New Mexico Department of Game and Fish, P.O. Box 25112 Santa Fe, New Mexico, USA.

Top-down and bottom-up regulation of bighorn sheep populations in New Mexico, USA

Rocky Mountain bighorn sheep (Ovis canadensis canadensis) populations restricted to alpine ecosystems year-round exhibit classic bottom-up population regulation related to density-dependence. Bighorn sheep reintroduced into alpine ecosystems increase quickly, generally doubling every 3 years, and then stabilize. Growth curves of alpine bighorn populations in NM generally asymptote at densities of ~6 bighorn/km2 of total range or ~23 bighorn/km2 of winter range. Annual mortality is skewed toward lamb and yearling cohorts. No mortality due to predation was documented during monitoring of 85 radiocollared bighorn, between 1993 and 2002. Desert bighorn sheep (O. c. mexicana) populations in Chihuahuan desert ecosystems of New Mexico are controlled by mountain lion (Puma concolor) predation in classic top-down population regulation. Reintroduced populations generally increase very slowly if at all. Populations generally do not exceed 0.5 bighorn/km2. Despite long term lamb:ewe ratios in desert bighorn populations that are predicted to result in moderate growth, most populations have declined or become extinct due to high adult mortality attributed primarily to predation. If lamb losses due to predation are added to the metric, resulting lamb:ewe ratios should result in substantial population growth. I monitoring 172 radio telemetered desert bighorn sheep between 1992 and 2002 and documented a minimum of 70 mortalities due to lion predation. Mean density of a free-ranging (not supplementally fed) bighorn population in a large (5.6 km2) fenced facility in the Chihuahuan desert has been 40-times greater (19+ 3.1 bighorn/km2) than that documented in nearby wild desert bighorn populations (0.48+ 0.1 bighorn/km2). Lethal control of mountain lions and coyotes (Canis latrans) is implemented at this facility.

 SEQ CHAPTER \h \r 1MARSHAL, Jason P. XE "MARSHAL, Jason P." , Paul R. KRAUSMAN, Vernon C. BLEICH and Nancy G. ANDREW

School of Renewable Natural Resources, University of Arizona, Tucson, AZ 85721, USA (JPM, PRK); California Department of Fish and Game, 407 W Line St, Bishop, CA 93514, USA (VCB); California Department of Fish and Game, P.O. Box 2160, Blythe, CA 92226, USA (NGA).

Distribution of mule deer in relation to forage and water in the Sonoran Desert

Wildlife managers frequently manage mule deer (Odocoileus hemionus) in arid regions of the United States under the assumption that water is a limiting factor. Mule deer in southeastern California commonly use wildlife water developments (i.e., catchments) during some seasons; however, how catchments affect distribution, habitat selection, and resource use by these animals is unclear. We measured seasonal changes in mule deer distribution, and determined how their location was affected by distance to nearest catchment, forage characteristics, and other habitat characteristics (e.g., distance to nearest human disturbance, elevation, slope, aspect, terrain roughness). We also manipulated water availability by adding catchments in our study area. We determined weekly locations of 40 radiocollared females for 4 years. We identified 4 annual seasons (i.e., cool-rainy, hot-dry, hot-rainy, and cool-dry), with corresponding forage abundance conditions (i.e., medium, low, high, and medium). We will determine how seasonal changes in local forage conditions affect deer distribution, under what forage conditions mule deer move to new areas, and under what forage conditions mule deer distribution becomes determined by locations of water sources rather than forage.

CAIN, James W. XE "CAIN, James W." , Paul R. KRAUSMAN, John R. MORGART and John J. HERVERT

School of Renewable Natural Resources, University of Arizona, Tucson, AZ 85721 USA, (JWC, PRK); United States Fish and Wildlife Service, Cabeza Prieta National Wildlife Refuge, 1611 North Second Avenue, Ajo, AZ 85321, USA (JRM); Arizona Game and Fish Department, 9140 E. 28th Street, Yuma, AZ 85365, USA (JJH).

Distribution and movement of desert bighorn sheep in relation to forage conditions

Ungulates inhabiting arid regions often move to areas of recent rainfall to take advantage of improved forage conditions. However, the relationships between desert bighorn sheep (Ovis canadensis mexicana) movements, rainfall, and forage conditions in the southwestern United States are poorly understood. Our objective was to determine how spatial and temporal variation in forage quality caused by precipitation and drought affect the distribution and movement of desert bighorn sheep. We used radiocollars equipped with global positioning systems to measure locations of female desert bighorn sheep in the Cabeza Prieta National Wildlife Refuge, southwestern Arizona, USA. We recorded the location every 13 hours. We used remote sensing data collected by the United States National Oceanic and Atmospheric Administration’s Advanced Very High Resolution Radiometer (AVHRR) satellite to generate a measure of vegetation greenness. We calculated a monthly Normalized Difference Vegetation Index at a resolution of 1-km2 in the Cabeza Prieta and Sierra Pinta mountains based on the daily sensor data from the AVHRR satellite. We then compared the distribution and movement of female desert bighorn sheep relative to spatial and temporal changes in vegetation greenness.  

KITCHEN, Ann M. XE "KITCHEN, Ann M." , Eric M. GESE, Seija M. KARKI and Edward R. SCHAUSTER 

Department of Forest, Range, and Wildlife Sciences, Utah State University, Logan, Utah (AMK, SMK, ERS); USDA/APHIS/WS/National Wildlife Research Center, Department of Forest, Range, and Wildlife Sciences, Utah State University, Logan, Utah (EMG).

Social and spatial ecology of the swift fox (Vulpes velox)

The swift fox (Vulpes velox) historically ranged from northern Texas to southern Canada. The distribution and abundance of the swift fox was reduced in the 19th and early 20th centuries, mainly because of human impacts such as habitat modification and predator control activities intended for coyotes (Canis latrans) and wolves (C. lupus). A better understanding of the ecology of the swift fox is needed in order to facilitate management efforts for the species. We used a combination of spatial analysis and assessment of genetic relatedness to investigate the social and spatial ecology of the fox at the Pinon Canyon Maneuver Site in southeastern Colorado. We attempted to obtain point locations on all foxes daily, and also collected sequential and denning locations. We radio-tracked 188 foxes from January 1997 to December 2000, and used blood, tissue, and scat samples for microsatellite analysis to assess their relatedness. We investigated space use patterns, inter- and intra- social group interactions, the genetic relatedness of foxes relative to spatial distribution, and breeding structure, parentage, and kinship. We found that pairs were generally unrelated and that extra-pair paternity occurs in fox groups. Females generally remained in the range whereas males often moved in order to find a replacement mate when mates died or disappeard. We examined the patterns of inter-social group relatedness including how neighbors are related, and how this might affect the overlap of their home ranges. Population level patterns of relatedness were assessed.

SUTHERLAND, Duncan R. XE "SUTHERLAND, Duncan R." 
School of Biological Sciences, Monash University, Clayton, Victoria, 3800, Australia. (Current address: School of Veterinary Biology, Murdoch University, South Street, Murdoch, Western Australia, 6150, Australia).

Regulation of social interactions and spacing in feral house mice 

Social interactions that influence spacing between individuals within a population have the potential to have a profound effect on population dynamics and social structure. The study describes the spatial and temporal patterns of activity and social contact in wild populations of the feral house mouse (Mus domesticus) in the wheatfields of Victoria, Australia, and investigates the mechanisms that regulate these patterns. Adult female abundance and local population density were manipulated in the field between October 2000 and September 2001. Social interactions and activity patterns were monitored using an automated event recording system based on passive integrated transponder technology, demographic changes by mark-recapture and genetic structure described using microsatellites. Of the demographic groups in the population, adult females had the greatest influence on social interactions, spacing and social structure. Adult females differed to that of the remaining population in their spatial and temporal patterns of activity and appear to have a regulatory effect on spacing at the scale of individuals. Whether this effect is sufficient to influence population dynamics of this eruptive species is discussed. These results have implications for intrinsic regulation of population dynamics as well as gene flow and the spread of pathogens.


