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	0800 – 0820
	ANTHONY, R.G.; Ricca, M.A.; Miles, A.K.  Productivity, diets, and environmental contaminants in nesting bald eagles from the Aleutian Archipelago, Alaska.

	0820 – 0840
	MERRILL, E.H.; Hartigan, J.J.; Meyer, M.W.  What’s important: direct or indirect effects of mercury contamination on survival of common loon chicks in northern Wisconsin?

	0840 – 0900
	LAAS, F.J.; Seddon, P.J.  Lead shot ingestion in New Zealand waterfowl: tissue levels and effects on mallard survival.

	0900 – 0920
	NUMATA, M.; Fawcett, J.P.  Cytochrome P450 (CYP) 1A activity and its induction in black-backed gulls and paradise shelducks in relation to environmental pollution.

	0920 – 0940
	ZACCAGNINI, M.F.; Canavelli, S.B.; Gonzalez, C.; Rivera-Milan, F.; Mineau, P.; Sabalain, C.; Gorojovsky, N.  Design of an ecotoxicological-monitoring program to conserve resident and migratory birds in Argentine agroecosystems.

	0940 – 1000
	Discussion

	1000 – 1030
	Morning tea

	1030 – 1050
	ROSS, J.G.; Shore, R.F.; Wienburg, C.W.; Burn, A.J.  Exposure of barn owls (Tyto alba) to second-generation anticoagulant rodenticides in Britain.

	1050 – 1110
	SHORE, R.F.; Wienburg, C.W.; Burn, A.J.  Risks to predatory vertebrates from anticoagulant rodenticides in the UK.

	1110 – 1130
	MINEAU, P.; Martin, P.A.; Wilson, L.K.; Duffe, J.; Stedelin, J.R.; Puschner, B.  Extensive exposure of Canadian birds of prey to the second-generation anticoagulant rodenticides brodifacoum and bromadiolone.

	1130 – 1150
	FISHER, P.M.; O’Connor, C.E.; Eason, C.T.  Comparative persistence of four anticoagulant rodenticides in rat liver.

	1150 – 1210
	MacNICOL, A.D.; Kerins, G.M.; Dennis, N.J.; Gill, J.E.  Genetics of resistance to second-generation anticoagulant rodenticides in rats and implications for resistance management.
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Productivity, diets, and environmental contaminants in nesting bald eagles from the Aleutian Archipelago, Alaska

We studied productivity, diets, and environmental contaminants in nesting bald eagles in the Aleutian Islands, Alaska, during 1993-94 and 2000-02.  Productivity on Adak, Tanaga, Amchitka, and Kiska Islands ranged from 0.65 to 1.70 young produced per occupied breeding territory.  Productivity was higher at all islands during 2000-02 as compared to 1993-94.  Lowest productivity (0.67 yg/occupied site) occurred at Kiska Island in 1993-94 and was associated with elevated levels of DDE, mercury, and other organochlorine pesticides in unhatched eagle eggs.  In contrast, PCB concentrations were higher in eggs from areas of military activities at Adak and Amchitka Islands but appeared unrelated to productivity.  The most likely source of these contaminants in bald eagles was from their diets, which were variable both temporally and spatially.  We hypothesize that the high proportion of seabirds in eagle diets might be the source of organochlorine and mercury contamination.  Over the two time periods, there was a decline in the proportion of fish and mammals in eagle diets with a corresponding increase in avian prey.  This temporal change in diets was likely due to the 90% decline in sea otter numbers and corresponding collapse of the kelp forest ecosystem during the two time periods.  Our results identify potential sources and transport mechanisms for these contaminants to the Aleutian Islands.

Merrill, Evelyn H. XE "Merrill, Evelyn H." , Jerry j. Hartigan and Michael w. MeyeR
Dept. Biological Sciences, University of Alberta, Edmonton, AB T6G 1Z8, Canada (EHM); College of Natural Resources, University of Wisconsin-Stevens Point, Stevens Point, WI 54021, USA (JJH); Wisconsin Department of Natural Resources, 107 Sutliff Road, Rhinelander WI 54510, USA (MWM).
What’s important: Direct or indirect effects of mercury contamination on survival of common loon chicks in northern Wisconsin?
Several hypotheses have been proposed to explain the decline in loon (Gavia immer) production on acidic lakes in northern Wisconsin: (1) reduced biomass consumption related to inefficient foraging of adults or changes in prey communities and (2) high mercury (Hg) exposure with lake pH. We simultaneously quantified foraging behavior of adult loons, prey type and biomass consumed, and mercury exposure by loon chicks on 55 lakes ranging in pH from 4.9 to 9.5 in 1995/96. Time spent providing prey to chicks by adults was unrelated to lake acidity, but increased with number of chicks and chick age. Prey caught per feeding time declined as lake pH declined because adults made fewer dives, not because they were less successful in capturing prey. Biomass intake per chick body weight of decreased with lake acidity, resulting in lower cumulative intake by chicks on acidic lakes from birth to fledging. Although Hg consumption was positively related to lake acidity and blood Hg level of chicks at a lake, total Hg consumption by loon chicks was highest on moderately acidic lakes because both Hg concentration and biomass remained relatively high. Because both chick survival and number of chicks produced, as well as food intake declined with lake pH, we suggest that loon chick survival is more closely related to prey availability than Hg exposure in our lakes.
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Lead shot ingestion in New Zealand waterfowl: Tissue levels and effects on mallard survival

Ingestion of lead shot is a common occurrence in New Zealand mallards (Anas platyrhynchos) and some mortality has been reported.  However, little is known about the status of lead shot ingestion in other gamebird species, or the effects of lead on the population dynamics of mallards.  During the 2000 and 2001 gamebird hunting seasons the gizzards, livers and wing bones of mallards, Australasian shoveler (Anas rhyncotis), Paradise shelduck (Tadorna variegata) and Canada goose (Branta canadensis) were collected to determine lead residues. Analysis of liver tissue indicated that 11.6% of mallards, 2% of shoveler, 4% of shelduck, but no geese, had elevated lead evels (>2 ppm).  Wing bone analysis revealed 33.4% of mallards had elevated lead levels (>10ppm), whereas elevated lead levels were evident in only 5% of shoveler and shelduck, and 2% of geese samples. Gizzard content examination indicated 4.4% of mallards, 3.1% of shoveler, 2% of shelduck and 1% of geese had ingested pellets. There was no evidence that ingestion of lead pellets affected mallard body condition, thus mortality was unlikely even with multiple ingestions.  Survival estimates of 600 mallards banded during the 2000-2001 summer at two sites, one heavily hunted and the other a wildlife refuge, indicated nearly 100% summer/autumn survival of adults and juveniles despite evidence of lead shot ingestion. It is suggested that in New Zealand, mortality from lead poisoning may be a significant problem only during very dry seasons, when the toxic effects of lead are enhanced by inadequate nutrition, and may become additive to the increased rates of natural mortality. This study was undertaken during favourable brood production and survival conditions.
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Cytochrome P450 (CYP) 1A activity and its induction in black-backed gulls and paradise shelducks in relation to environmental pollution

CYP enzymes in the liver catalyse the metabolism of a range of toxic compounds. Studies in Europe have shown that omnivorous birds like gulls possess greater CYP activity than herbivorous birds, which may explain why gulls are able to thrive in a polluted environment. Exposure to pollutants such as dioxins and polychlorinated biphenyls (PCBs) is known to induce CYP1A activity in many species of animals. We hypothesised that gulls would exhibit greater CYP1A activity and induction in response to exposure to CYP1A-inducing compounds than herbivorous birds. We chose the omnivorous black-backed gull (Larus dominicanus) and the herbivorous paradise shelduck (Tadorna variegata), two species that are native and widespread in New Zealand, to quantify CYP1A activity and response to induction in relation to environmental pollution. Birds were shot and liver samples obtained from three different localities in the South Island: Dunedin landfill (polluted), West Coast (pristine), and Lake Waipori (intermediate). The highest levels of dioxins (1.54 ng/g lipid) and PCBs (6.08 g/g lipid) were detected in landfill gull livers, and levels were consistently low in shelducks from every locality. In vitro hepatic ethoxyresorufin O-deethylation (EROD) activity, a marker of CYP1A activity, was higher in gulls (177 ( 91 pmol/mg protein/min, n = 24) than in shelducks (57 ( 24 pmol/mg protein/min, n = 29) for samples taken at Lake Waipori. To establish susceptibility to induction, we examined the metabolism of caffeine in captured birds as an in vivo marker of CYP 1A activity both before and after administration of the known CYP 1A inducer, -naphthoflavone. Preliminary results show ducks metabolise caffeine only after induction whereas gulls show significant metabolism even without induction.

ZACCAGNINI, Maria E. XE "ZACCAGNINI, Maria E." , Sonia B. CANAVELLI, Cristina GONZALEZ, Frank RIVERA-MILAN, Pierre MINEAU, Cristina SABALAIN and Nestor GOROJOVSKY 

INTA EEA Paraná, Ruta 11 km 12.7, 3100 Paraná, Entre Ríos, Argentina (SBC, MEZ, CG); US Fish and Wildlife Service, Division of International Conservation, 4401 North Fairfax Drive, Suite 730-ARLSQ, Arlington, VA 22203, USA (FRM); National Wildlife Research Centre, Canadian Wildlife Service, Carleton University Campus, Raven Road, Ottawa, K1A 0H3, Canada (PM); INDEC, J. A. Roca 609 Buenos Aires, Argentina (CS, NG). 

Design of an ecotoxicological-monitoring program to conserve resident and migratory birds in Argentine agroecosystems

Mortalities of Swainson's hawks and other 22 bird species occurred during 1995-1998, alerting Argentinean authorities about the risks of pesticide misuse in agroecosystems. As a result, the National Wildlife Ecotoxicological Monitoring Program (SINAMECOF) was designed and Standard Operating Procedures were developed and ground-validated to survey bird populations, pesticide use, and mortality events, and conduct risk assessments. In 1998, a survey covering over 875,000 ha indicated that 30% (n = 1534) of the farmers had bird mortalities in their farms. A second survey covering over 8 million ha in 2001 indicated that 17% (n = 4700) of the farmers observed wildlife mortalities in their farms after pesticide applications. We generated ecotoxicological maps using a geographic information system and stored the digitized data in an information center. A technical committee of experts reviewed these data and offered guidance to decision makers, managers and farmers with respect to pesticide use regulations, wildlife conservation and farming actions.  An extensive outreach and education campaign was organized to increase public awareness and promote changes in agricultural practices to mitigate the impact of pesticide related mortalities of wildlife in the Pampas region. Programs similar to SINAMECOF can be developed in other Latin American and Caribbean countries.
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EXPOSURE OF BARN OWLS (TYTO ALBA) TO SECOND-GENERATION ANTICOAGULANT RODENTICIDES IN BRITAIN

In Britain, the use of ‘second-generation’ anticoagulants has become widespread on agricultural premises.  The high toxicity and relatively long half-life of these compounds has raised concerns over possible secondary exposure and poisoning. The potential for such impacts was highlighted in the 1980’s when residues were detected in barn owls (Tyto alba; a species then in decline) as part of the CEH's national Predatory Bird Monitoring Scheme.  Here, we have compared the exposure of owls during the 1980s with that of birds collected in the 1990s.  Furthermore, farmer questionnaire data indicates considerable regional variation in rodenticide usage patterns and we examined whether exposure of barn owls to rodenticides reflected this variation. During the period 1990-99, 678 birds were collected and analysed for residues. The total number of barn owls with detectable residues rose less steeply in the 1990s than the 1980s and appeared to level off at about 40% by 1999. The major cause of death was road casualty with little variation over time (range 48-51%) or between regions.  The percentage of birds whose death could be solely attributed to poisoning increased from 0.49% to 1.01%, but remained a minor cause of death.  There was a significant regional difference for birds testing positive for bromadiolone but not for other compounds, despite variation in use pattern. We are currently conducting a spatial analysis to identify any significant ‘hot spots’ for birds with positive residue tests.
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Risks to predatory vertebrates from anticoagulant rodenticides in the UK

Large-scale and/or long-term monitoring of predatory birds and mammals in the UK has provided quantitative assessment of their exposure to (and associated risk from) pesticides. In the past, such studies were instrumental in elucidating the adverse effects of organochlorine pesticides in top predators. More recently, the widespread use in Britain of second-generation anticoagulant rodenticides has emerged as a leading pesticide-related concern with regards the conservation of top predators; similar concerns have been expressed in other European countries and elsewhere. In this paper, We present exposure data from the UK national Predatory Bird Monitoring Scheme, and from other related studies, that demonstrate the proportion of individuals that contain rodenticide residues ranges up to 70% but varies significantly between species such as barn owl (Tyto alba), red kite (Milvus milvus), kestrel (Falco tinnunculus) and buzzard (Buteo buteo). The likely causes for this species variation in exposure (dietary habits, foraging areas), the resultant potential risks for the different species, and how exposure data may be used to formulate mitigation policies, are discussed. We also examine the available toxicity data for first generation anticoagulant rodenticides which are still widely used in Britain but thought to pose a lower secondary poisoning hazard than second generation compounds.  The risk of these compounds to predatory vertebrates, and in particular predatory mammals, may have been underestimated.
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Extensive exposure of Canadian birds of prey to the second-generation anticoagulant rodenticides brodifacoum and bromadiolone

Single feed second-generation anticoagulant rodenticides such as brodifacoum, bromadiolone and difethialone are registered in Canada for mouse and rat control in and around buildings. None are registered for outdoor use areas such as orchards, although brodifacoum, at least, has been used under special permit for rat eradication on seabird islands off the West Coast of Canada. We obtained liver samples from birds of prey brought in to rehabilitation centres in Ontario and British Columbia from 1999 to 2002. The main species sampled were Great horned owls and Red-tailed hawks in Ontario and Barn owls in British Columbia. None of the birds had been formally diagnosed as rodenticide-poisoned birds. Nevertheless, 51% of Great horned owls (N=35) and 37% of Red-tailed hawks (N=38) from Ontario had measurable residues of brodifacoum in liver ranging from 0.005 to 0.25 ppm. A similar proportion of Barn owls in British Columbia (37.5%; N=32) was also positive for brodifacoum at levels ranging from 0.01 ppm to 0.5 ppm. Bromadiolone residues were also detected in all three species although the frequency of detection varied with two different analytical methods. The high level of exposure despite stringent labelling requirements raises serious questions about possible effects and correlates of this contamination.
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COMPARATIVE PERSISTENCE OF FOUR ANTICOAGULANT RODENTICIDES IN RAT LIVER

There is a need to identify suitable toxicants for field control of rodents that are effective, but less persistent than second-generation anticoagulants and therefore likely to be less hazardous to non-target species. Characterisation of hepatic half-life was the focus for this investigation of persistence, because of the high affinity of anticoagulants for binding sites in liver. In a laboratory trial, the persistence of sublethal doses of brodifacoum, warfarin, pindone and diphacinone in the livers of laboratory rats was compared. At one end of the spectrum, retention of brodifacoum in liver was characterised by a relatively long half-life of 113.5 days, compared with a half-life of 26.2 days for warfarin, and 3 days and 2.1 days for diphacinone and pindone respectively. Comparative pharmacokinetics is an important basis for formulating assessments of risk to non-target species and minimising environmental effects of rodenticide use. These results suggest that the indandione anticogaulants diphacinone and pindone present a shorter-term and therefore reduced risk of secondary poisoning to predators and scavengers than the coumarin anticoagulants warfarin and brodifacoum.
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Genetics of resistance to second-generation anticoagulant rodenticides in rats and implications for resistance management

It has been known for 30 years that resistance to first generation anticoagulant rodenticides, such as warfarin, is the result of inheritance of a single autosomal gene on chromosome 1 of the rat (Rattus norvegicus Berk.). Some populations of wild rats in central southern England (United Kingdom) also have a high degree of resistance to the second-generation anticoagulant rodenticides difenacoum and bromadiolone.  Selection of wild rats, in the laboratory, with second-generation anticoagulant rodenticides, indicated that this high degree resistance trait required inheritance of at least two genes. To investigate further the genetics and mechanisms of difenacoum resistance, the trait was introduced into a laboratory strain by crossing with a known strain of warfarin-susceptible laboratory rats.  The trait was shown to be multigenic and a breeding programme was used where generations were back-crossed alternately into the anticoagulant-susceptible laboratory strain.  Ten generations were needed to produce a strain of rats (HB: Homozygous Berkshire resistant) that was calculated to be approximately 97% homologous to the warfarin-susceptible laboratory strain, was homozygous for the major warfarin resistance gene, and which had a high frequency of putative modifier genes.  Rats of this HB strain had significant degrees of resistance, at the LD50 level, to the second-generation anticoagulant rodenticides difenacoum and bromadiolone, but only marginal resistance to brodifacoum and flocoumafen. There was no evidence of an increased requirement for dietary vitamin K in this strain. Further selection of male rats of this strain increased the prevalence of survival of a difenacoum feeding test, providing additional evidence for the role of one or more modifier genes in the inheritance of difenacoum resistance. The implications of these findings are discussed in the context of rodenticide resistance prevention and management strategies.


