
flushing device in two study areas of central Alberta in 1994. We studied 14 fields mowed with a flushing device 
totalling 315 ha. Sixteen control fields, encompassing 301 ha were observed without flushing devices 
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We observed 92 female duck flushing attempts. In fields mowed with flushing devices all42 flushing attempts 
were successful. In control fields, 24 of 50 flushing attempts resulted in death for a mortality rate of 48%. Factors 
such as species, stage of incubation, hay cover quality, date, time of day and mower speed did not affect mortality 
rates in fields hayed without the device. 

Most nests were destroyed either during haying or within 12 hours of haying. No attempt was made to return to 
nests that survived mowing to determine their ultimate fate. 

Mowing impacled many vertebrate species other than waterfowl. A total of 878 observations of mortality were 
recorded for I 0 different species or species groups. 

Flushing devices cost, on average, $700.00 each. It was estimated that the cost per saved duck was $10.50 but 
could be reduced if subsequent production by saved females was taken into consideration. Within the two study 
areas, up to 4.9% offemale ducks were killed by haying operations in 1994. Management recommendations on 
future use of flushing devices are discussed. 

CAMERON, R. D., and J . M. VERHOEF. Declining abundance of calving caribou in an Arctic oil-field 
complex Alaska Department ofFish and Game, 1300 College Road, Fairbanks, Alaska 99701-1599. 

We evaluated changes in the occurrence of calving caribou (Rangifer tarandus grant!) in the Kuparuk Development 
Area (KDA), an oil field complex on the Arctic Coastal Plain, west of Prudhoe Bay, Alaska. During June 1980-
1995 (except 1984), 183 calving locations for 96 radio collared females of the Central Arctic Herd were estimated 
using fixed-wing aircraft. Two ca. 4500-km2 study areas, each extending ca. 60 km inland from the Beaufort Sea, 
were delineated, one west and another east of the Sagavanirktok River. The KDA, comprising all or part of three oil 
fields, constitutes the northeastern 20% of the western area, whereas there is no surface development in the eastern 
area. Together, these study areas encompassed 162 (88%) of the calving sites for 91 (95%) of the radio collared 
females present within the greater calving grounds of the herd. Proportions of sites in the northeastern 20% of the 
two areas were compared for three 5-year periods: 1980-1983, and 1985; 1986-1990; 1991-1995. Initially, 
proportions for the western experimental and eastern control areas declined in parallel, from 0.55 and 0.50 (P > 0.5), 
respectively, to 0.25 and 0.22 (P > 0.5), respectively. A further decrease 0.03 on the west, however, was 
accompanied by an increase to 0.4 I on the east (P < 0.00 l ). This > 90% reduction in calving activity is ostensibly in 
response to recent sustained development, because the incidence of calving in the coastal zone is inversely related to 
snow cover, avoidance of the KDA tends to be more pronounced in years of early meltoff. 

CELADA, C. Occupancy of habitat fragments, territory quality, and spatial structure in Yellow Warbler 
(Dendroica petechia). Department of Biological Sciences, University of Alberta, Biological Sciences 
Building CW-405, Edmonton, Alberta T6G 2E9. 

Territorial behaviour has costs and benefits and can occur only if benefits exceed costs. Previous studies on 
territoriality have not considered that spatial structure of the landscape; the distribution in space of different habitat 
types; may increase costs of holding a territory. My proposal aims to assess the relative importance of the different 
components of territory quality and to test the hypothesis that spatial structure of the territory affects territory 
quality and fitness of the defender, in term of survival and breeding success. In this study I focus on territoriality of 
the Yellow Warbler in willow and aspen patches surrounded by unsuitable habitat (mixed grassland). The study 
area is at Rumsey Ecological Reserve in the aspen-parkland ceo-region, in central Alberta. I will compare costs and 
benefits to birds holding territories consisting of one habitat patch only, versus territories including patches 
separated by unsuitable habitat. The objectives of my research are: 1) To assess the relative importance of insect 
abundance, vegetation structure, occurrence of ponds, topography, and patch size, shape, and isolation on habitat 
quality in willow and aspen patches. 2) To demonstrate that spatial structure of territories is an important 
component of territory quality and can alter the threshold for minimum and optimal territory size. 3) To test the 
hypothesis that territories composed of more than one habitat patch are of lower quality than territories composed of 
a single patch and that larger and closer patches are preferred. My research will provide a model system to analyze 
the response of birds to habitat fragmentation and will show to what extent spatial structure of territories and 
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