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ABSTRACT

Background/Question/Methods

On March 13-15, 2007 nearly 50 scientists and administrators from the US and Canada participated in a Smithsonian sponsored
Wildlife Toxicology Workshop. Invitees were from academic, government, conservation and private organizations and were
selected to represent the diverse disciplines that encompass wildlife toxicology. The workshop addressed scientific and policy
issues, strengths and weaknesses of current research strategies, interdisciplinary and science-based approaches in the study of
complex contaminant issues, mechanisms for disseminating data to policy-makers, and the development of a partner network to
meet the challenges facing wildlife toxicology over the next decade. Prior to the meeting, participants were asked to submit
issues deemed to be of highest concern which shaped four thematic groups for discussion: Wildlife Toxicology in Education, Risk
Assessment, Multiple Stressors/Complex Mixtures, and Sub-Lethal to Population-Level Effects.

Results/Conclusions

From these discussion groups, 18 problem statements were developed and prioritized outlining the most important issues to
address now and into the future. Along with each problem statement participants developed potential solutions and action steps
geared to move each issue forward. The workshop served as a stepping-stone for action in the field of wildlife toxicology. These
problem statements and the resulting action items are presented to the inter-disciplinary wildlife toxicology community for
adoption, and future work and action items in these areas are encouraged. For example, it was found that ecologists would be
essential in addressing the implications of sublethal or lethal effects of contaminants on wildlife at the population, communit

and ecosystem scales. The workshop outcome looks to generate conversation and collaboration that will lead to the development
of innovative research, future mechanisms for funding, workshops, working groups, and listserves within the wildlife toxicology
community.

IMETHODS

Breakout Groups
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Prior to the meeting, participants were asked to submit issues they
deemed to be of highest concern than shaped four thematic areas for discussions:

Wildlife Toxicology in Education

Risk Assessment

Multiple Stressors/Complex Mixtures
Sub-lethal and Population-Level Effects

DAY 1: Participants were provided with an overview of how the four themes were derived, and how each would be discussed.
This overview was followed by a series of presentations related to the thematic areas given by various workshop participants.

DAY 2: Four revolving working groups convened to address the four thematic areas. Working groups rotated through different
sessions throughout Day 2 to address specific objectives established for each session. Within each theme, problem statements
describing gaps in scientific knowledge and regulatory concerns were developed, solutions were considered, and next steps
were determined to facilitate interdisciplinary, science-based approaches to studying and understanding complex contaminants
issues in wildlife.

DAY 3: Participants reconvened for a plenary session to review prioritization results. Each facilitator of the themed sessions
summarized the issues identified and the action items for each theme, and participants volunteered to work on action items of
interest to each of them.

RESULTS

PRIORITY
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Complex Mixtures
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Population-Level and
Sub-Lethal Effects

PROBLEM STATEMENT

There are few methods to translate measurable sub-lethal toxicological endpoints in individuals to correlated apical
endpoints

Wildlife are exposed to natural and anthropogenic stressors that interact synergistically or act as agonists or
antagonists. The relative contributions of multiple stressors on wildlife health are difficult to quantify.

Few diagnostic tools to understand and characterize the effects of multiple stressors for new chemicals/mixtures, and
for a wide variety of species, exist or are widely accessible. Improved ability to extrapolate from what can be
scientifically measured, to information that is useful for regulatory decisions is needed.

It is difficult to understand the ecological impacts of multiple stressors at the population, community and ecosystem
levels.

More mechanistic data are needed to characterize how chemicals interact with each other, and/or with cellular/
molecular targets, to alter their individual effects on animals.

There are demonstrated population declines due to contaminants in the environment; however there is currently no
regulatory response (i.e., the workshop participants stated that EPA does not have a wildlife toxicology program—see
disclaimer).

A regulatory mechanism to comprehensively evaluate and manage complex mixtures and multiple stressors does not
exist. Multiple agencies have regulatory authority for different chemicals and there is no integration. Additionally, the
necessary science to inform the regulatory process often does not exist even if a regulatory mechanism were
available to address mixtures.

Little information exists to fully understand the adverse consequences of sub-lethal effects, from exposure to
contaminants, on individuals and populations.
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ACTION ITEMS

Complete/In
Progress

Complete/
In Progress

Overarching Action Items Risk Assessment

Establishment of an e-mail Listserve

Develop a portal compiling existing databases relevant to wildlife toxicology

Develop a paragraph describing the purpose of the initiative and provide examples of databases that
v would be linked

Submit citations of relevant databases to include

Encourage the submission of comments to the Docket to address regulatory issues

Complete/

Education
In Progress

Complete/

Population and Sub-Lethal Effects
In Progress

Work to establish an empirical data set that allows for relating residue levels and measurement endpoints to apical effects.

Write an op-ed piece regarding language in FIFRA 6(A)(2).

Complete/

Multiple Stressors/Complex Mixtures
In Progress

Develop an inventory of chemicals associated with particular spatially explicit wildlife habitats (resident and transient) during the
lifespan of an organism.
Review Pesticide Action Network’s work on pesticides; EPA’s Toxic Release Inventory trends; USGS performed analyses for 23
parks and 52 Important Bird Areas (IBAs).

Organize a workshop on mixtures.

Improve knowledge transfer from the human health world.

Educate the scientific community and how the regulatory process works, identify regulatory data gaps, and provide an overview
on which chemicals are adequately managed and under which statute.

Hold a SETAC session where an NGO could educate the scientific community on how the regulatory process works, identify
regulatory data gaps, and provide an overview on which chemicals are adequately managed and under which statute to highlight
regulatory disconnects.

FURTHER ACTION:

Develop a consortium of federal, non-governmental and academic partners that will provide leadership in meeting the decadal challenges in
wildlife toxicology.

Disseminate scientific knowledge that will inform policy-makers in the areas of contaminants, wildlife health and biodiversity.

Refine strategies, action steps and timelines to facilitate interdisciplinary, science-based approaches to studying and understanding complex
contaminants issues.

Invite the larger community interested in wildlife toxicology to join the listserve to improve communication between scientists.

Enlist members of the wider wildlife toxicology community to participate in completing action items.

Disclaimer: The views presented are the professional opinions of the workshop participants and do not necessarily reflect the official positions of the government agencies involved.



