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Foreword

The Status and Trends of Biological Resources Program of the U.S. Geological Survey
(USGS), Biological Resources Discipline (BRD), established a Program Planning Commit-
tee to develop a 5-year Strategic Plan. The Committee was selected from nominees recom-
mended by USGS-BRD Science Center Directors and included representatives from the Water
Resources, Geology, and Geography Disciplines. Committee members represent a wide range
of regional, interdisciplinary, and intra-bureau scientific and technical perspectives.

The Committee was encouraged to solicit input from peers within and outside of the
USGS, including other Department of the Interior (DOI) bureaus, other federal and state
agencies, and non-governmental organizations. This dialog with internal and external clients
and partners ensured a lively debate concerning the challenges of and approaches to meeting
Program goals. Committee members were also tasked with summarizing the goals, objectives,
deliverables, and measures of success for selected ongoing Program activities. The resulting
“topical papers” provided the basis for discussions that led to the Program priorities addressed
in this Strategic Plan.

The Plan describes a vision for assessing the status and trends of the Nation’s biologi-
cal resources and sets milestones for measuring progress over the next 5 years. It presents a
strategy for moving the Program beyond a “large collection of projects” (USGS, 1999) toward
an integrated and focused effort to address identified monitoring information needs. A criti-
cal aspect of this Plan is the development of a National Monitoring Framework for biological
resources. The Framework is intended to provide a structure for achieving better data sharing
and integration related to biological monitoring.

This Plan also envisions long-term participation and involvement by the full community,
public and private, that may collect and/or use biological resource monitoring data and infor-
mation. It addresses requirements of the Office of Management and Budget (OMB) Program
Assessment Rating Tool (PART), and meets the planning process requirements outlined by the
USGS Director. Just as important, the Plan provides for accountability of the Program to the
USGS, DOI, OMB, Congress, and the public.

Recognizing that input from stakeholders is critical to Plan success, the Program solicited
review and comment on the Plan from individuals representing a variety of federal, state, tribal,
and non-governmental organizations. Their thoughts and comments were integral to creating a
plan relevant to resource management needs.
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Executive Summary

The mission of the USGS Status
and Trends of Biological Resources
Program is to measure, predict, assess,
and report the status and trends of the
Nation’s biological resources to facili-
tate research, enable resource manage-
ment and stewardship, and promote
public understanding and appreciation
of our living resources. Determining the
status (abundance, distribution, produc-
tivity, and health) and trends (how these
variables change over time) of our liv-
ing natural resources is critical for their
protection or restoration. The Program
provides the USGS, other agencies of
the Department of the Interior (DOI),
other federal and state agencies, and the
public with science-based monitoring data and information for local, regional, and national
assessment of biological resources and the ecosystems that support them.

The Status and Trends Program developed this Strategic Plan to better meet the biological
inventory and monitoring information needs of the land and resource management community.
By setting clear goals, strategies, and measures of success, this Plan will guide development of
a more cohesive, unified Program over the next 5 years. Further, the Plan outlines strategies for
increasing communication, cooperation, and collaboration among the USGS and other agen-
cies and organizations involved in biological resource monitoring. Most importantly, the Plan
envisions a process where scientifically valid biological status and trends information, across
multiple spatial and temporal scales, is readily available to land and resource managers and
their stakeholders to inform and enable sound stewardship of the Nation’s biological resources
and their supporting ecosystems.

Over the next 5 years, progress made in addressing each long-term Program goal and
its associated 5-year priority objectives will gauge the Plan’s success. Specific strategies,
outcomes, and measures of success related to accomplishing these goals and objectives, both
programmatically and within the context of specific taxa, are described in this Plan and are
summarized in Tables 1 and 2 and Figure 1.

All of the following goals involve partnering to coordinate and integrate information col-
lection, management, and dissemination. Such cooperation and collaboration, built purposefully
and steadily over time, is essential to their achievement.

Trumpeter swan with numbered wing tags. This tech-
nique allows birds to be monitored remotely without the
need for recapture to identify individuals. Photo by
Wayne Miller.

Goal 1: Develop a Conceptual Model and the Required Infrastructure

(A National Monitoring Framework) that Facilitates the Integration of
Information from a Variety of Sources, at Multiple Spatial and Temporal
Scales, to Describe and Track the Abundance, Distribution, Productivity,
and Health of the Nation’s Plants, Animals, and Ecosystems

The Program will work to develop a conceptual model and the required partnerships
(a National Monitoring Framework) to facilitate the acquisition, sharing, and integration of
scientifically valid status and trends information. In partnership with collaborators, a document
will be developed describing the elements that constitute the Framework, the organizational
relationships among them, and their contribution to the accomplishment of existing and emerg-



ing biological resource monitoring goals. The Framework will undergo periodic review and
refinement, and will foster improved programmatic efficiencies and economies of scale through
better collaboration than currently exists among public and private organizations.

Goal 2: Develop and Evaluate Inventory and Monitoring Methods, Proto-
cols, Experimental Designs, Analytic Tools, Models, and Technologies to
Measure Biological Status and Trends

Achievement of a holistic approach to monitoring the status and trends of biological
resources will require that methodologies are current, appropriate to their intended purpose,
well documented, scientifically sound, and to the extent possible, compatible among studies.
As a part of this effort, the Program will network and cooperate with DOI and other public and
private organizations conducting research programs that involve developing biological inven-
tory and monitoring tools and techniques.

Goal 3: Collect, Manage, Archive, and Share Critical, High-Quality Moni-
toring Data in Cooperation with Partners to Enable a Determination of the
Status and Trends of Biological Resources

At the heart of the Program are its existing monitoring activities, and the USGS is commit-
ted to continuing the data collection activities that are core to its mission (USGS, 2002). Here
again, the Program will coordinate with other agencies and organizations engaged in biologi-
cal inventory and monitoring to harmonize monitoring efforts and identify gaps where further
investments are warranted.

Goal 4: Produce and Provide Analyses and Reports that Synthesize Infor-
mation on the Status and Trends of Our Nation’s Flora, Fauna, and Eco-
systems and Respond to the Needs of the Scientific Community, Land and
Resource Managers, Policymakers, and the Public

The Program will assess the information collected and produce reports that are relevant
to resource management and biological research needs, and provide information and technical
support that also meet the needs of DOI and other resource management agencies.

vii
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Why Monitor the Status and Trends of
Biological Resources?

The Nation’s living resources and the habitats on which
they depend are undergoing constant change. In the face
of influences like climate change, invasive species, and a
plethora of human activities, natural resource management and
conservation efforts are becoming increasingly challenging
and complex.

To protect and conserve the living resources entrusted to
their care, land and resource managers must first understand
the condition, or status, of those resources:

e inventory (what they are),
e abundance (how many there are),
* distribution (where they are located),

 productivity (their capacity to reproduce), and

health (their well-being, resilience);

and their trends (how these variables change over time and
space).

Credible, long-term monitoring is required to satisfy
these information needs. In addition, long-term monitoring can
be used for

* detecting changes that may signal degradation of or
improvement in natural systems,

e identifying new or emerging conditions that signal the
need for management action or further investigative
research,

 providing feedback critical to evaluating the effec-
tiveness of specific management actions in adaptive
management (see inset),

* validating research results and models, and

e promoting increased public understanding and appre-
ciation of the status and trends of our living resources.

What Is the Organizational Context and
Role of the Program?

The U.S. Geological Survey (USGS) Status and Trends
of Biological Resources Program recognizes that a wide

variety of public and private organizations are involved in
biological or ecological monitoring efforts. Examples include
federal entities such as the Departments of the Interior (DOI),
Agriculture (USDA), Commerce, Defense, Energy, and
Transportation; the Environmental Protection Agency; the
National Science Foundation; and the National Aeronautics
and Space Administration (NASA)—as well as tribal and state
governments, academic and research institutions, and non-
governmental organizations (NGOs). This Plan acknowledges
the value of these ongoing efforts and promotes collaboration
in sharing and integrating data and information generated by
the diverse monitoring community. Enhanced cooperation
will expand our ability to understand and forecast the condi-
tion of our shared biological resources.

Management
Actions

Modify

Strategy Monitor

Adaptive
Management

Evaluate

Update
Effectiveness

Model Research

Adaptive resource management is a sequential
decision-making process for continually improving
management policies and practices by learning from
the outcomes of previous decisions (Walters, 1986).
Long-term monitoring at regular intervals is a critical
component of this process to evaluate the resource’s
response to management action and detect change
that may require either adjustments in management
actions or further investigative research. In addition,
long-term monitoring can span changes driven by
natural forces, such as unusual weather patterns,
disease events, fire, changes in predator densities, or
other factors, so the managers can recognize trends,
anticipate outcomes, and adapt management actions
to respond to them.
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The remainder of this section places the Plan within the
context of the DOI and USGS strategic plans and explains how
this Plan addresses and responds to their respective monitoring
requirements.

Department of the Interior

The mission of the DOI is to protect and manage the
Nation’s natural resources and cultural heritage; provide scien-
tific and other information about those resources; and honor
its trust responsibilities or special commitments to American
Indians, Alaska Natives, and affiliated Island Communities. To
meet its stewardship responsibilities, as conveyed by numer-
ous legislative authorities,' the DOI is mandated to estimate
the availability and abundance of fish and wildlife resources,
determine the distribution and abundance of migratory birds,
investigate and report on North American birds, conduct
inventories of all public lands and their resources, implement
programs for endangered and threatened wildlife and plants,
conserve marine mammals, and implement the Convention on
Great Lakes Fisheries.

The Department relies upon biological monitoring
information to achieve its mission, measure its success in
responding to these legislative mandates, and determine its
progress toward meeting DOI Resource Protection goals.
These include:

* improving the health of watersheds, landscapes, and
marine resources that are DOI-managed or influenced
in a manner consistent with obligations regarding the
allocation and use of water;

* sustaining biological communities on DOI-managed
and influenced lands and waters in a manner consistent
with obligations regarding the allocation and use of
water; and

* protecting cultural and natural heritage resources.

To fulfill these
goals, the DOI drafted
a Strategic Plan (DOI,
2003) that aims to
expand its biologi-
cal information base,
improve its data
management, enhance
technical assistance
to resource managers,
and improve resource
assessment processes
in support of these
goals (see box, page 3). More specifically, the DOI Plan
identifies performance measures for evaluating its success in

“Now and in the future, rigorous
approaches to inventorying and
monitoring wildlife resources are
needed to provide the informa-
tion critical to devise, evaluate,
and refine management strate-
gies implemented to meet refuge
goals and objectives.”

U.S. Fish and
Wildlife Service (1999)

'For example, the Antiquities Act, National Park Service Organic Act,
Lacey Act, Endangered Species Act, National Wildlife Refuge System
Administration Act, and Federal Land Policy and Management Act.

“A major part of protecting those resources is knowing
what they are, where they are, how they interact with
their environment and what condition they are in. This
involves a serious commitment from the leadership of the
National Park Service to insist that the superintendents
carry out a systematic, consistent, professional inven-
tory and monitoring program, along with other scientific
activities, that is regularly updated to ensure that the
Service makes sound resource decisions based on sound
scientific data.”

U.S. House of Representatives (1999)

achieving desired habitat conditions, restoring burned areas,
establishing sustainable populations of targeted species,

and evaluating the status and trends of invasive species. The
availability of scientifically credible monitoring informa-
tion is crucial to the ability of DOI to achieve its resource
management objectives as demonstrated through established
performance measures. Many of the priorities in the Status
and Trends Program Strategic Plan derive from and directly
support stated DOI information needs. Relationships between
DOI goals and Program strategies and desired outcomes are
cross-referenced in Table 1.

U.S. Geological Survey

The USGS is the DOI’s principal science agency. As
such, it is entrusted to provide unbiased, independent data and
information on hydrology, geology, geography, and biology.?
Specifically, the USGS serves the Nation by providing reliable
scientific information to describe and understand the Earth;
minimize loss of life and property from natural disasters;
manage water, biological, energy, and mineral resources; and
enhance and protect our quality of life. Included in the USGS
mission are requirements to collect natural resource informa-
tion and conduct systematic analyses and investigations to
inform natural resource decision making (USGS, 2002). To
achieve its mission, the USGS intends to “continue to improve
the quality and usefulness of its long-term data sets,” and,
where appropriate, work with partners (other federal, state,
tribal, and local governments; academic and research institu-
tions; and private organizations) to acquire the necessary data.

>The Organic Act, 43 U.S.C. 31 et seq., 1879; Fish and Wildlife Coordina-
tion Act, 1934; Fish and Wildlife Act, 1956; Migratory Bird Treaty Act, 1918;
Migratory Bird Conservation Act, 1900; Federal Land Policy and Management
Act, 1976; Fish and Wildlife Improvement Act, 1978; Endangered Species
Act, 1973; Marine Mammal Protection Act, 1972; Great Lakes Fishery Act,
1956; Nonindigenous Aquatic Nuisance Prevention and Control Act, 1990;
Water Resources Development Act, 1990; and other authorizations conveyed
to the U.S. Geological Survey.
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Department of the Interior Strategic Plan

Goals and Strategies*

End Outcome Goal 1. Improve the health of watersheds, landscapes, and marine resources that are DOI-managed
or influenced in a manner consistent with obligations regarding the allocation and use of water.

Strategy 1-1: Restore and maintain proper function to watersheds and landscapes.
Strategy 1-2: Improve information base, information management, and technical assistance.

End Outcome Goal 2. Sustain biological communities on DOI-managed and influenced lands and waters in a
manner consistent with obligations regarding allocation and use of water.

Strategy 2-1: Create habitat conditions for biological communities to flourish.
Strategy 2-2: Manage populations to self-sustaining levels for specific species.
Strategy 2-3: Improve information base, information management, and technical assistance.

End Outcome Goal 3. Protect cultural and natural heritage resources.

Strategy 3-1: Increase knowledge base of cultural and natural heritage resources managed or influenced by DOI.
Strategy 3-2: Manage Special Management Areas for natural heritage resource objectives.

Strategy 3-3: Reduce degradation and protect cultural and natural heritage resources.

Strategy 3-4: Increase partnerships, volunteer opportunities, and stakeholder satisfaction.

*DOI, 2003. DOI and Status and Trends Program goals and strategies coincide and/or support one another. Monitoring
underpins the associated measures and outcomes. For a detailed analysis and specific linkages, refer to Table 1, p. 11.

USGS Status and Trends of Biological
Resources Program

The Program responds to the monitoring and informa-
tion needs and requirements of both the DOI and the USGS.
It works closely with the resource management community
to provide scientifically sound approaches to fulfilling its
mission of measuring, predicting, assessing, and reporting the
status and trends of our living resources. This Strategic Plan
defines the Program goals and outlines a strategy for achieving
this mission. The Plan also serves as a tool to guide Program
management through periodic Program reviews, annual project
reviews, and day-to-day operations.

Program Activities. The Program currently comprises
a wide variety of activities. The major components of this
approximately $19 million Program are projects focused on
national park monitoring; bird, mammal, and fish monitoring;
vegetation mapping; contaminant effects monitoring; develop-
ment of monitoring standards and protocols; taxonomy, statis-
tics, and museum studies; predictive population modeling;
science for decision support systems; adaptive management;
and human dimensions and socioeconomics. Program work
is enhanced by many additional monitoring projects funded

through other internal and external programs and partners.
In FY 2004, there were more than 250 activities funded
by the Program. These projects, tasks, and subtasks address

Kristin Simac of the Alaska Science Center’s Polar Bear Research
Project weighs a radio-collared bear captured on the pack-ice of
the Alaskan Beaufort Sea. Photo by Steven Amstrup, USGS.



4 Strategic Plan for the U.S. Geological Survey Status and Trends Program

This endangered California red-legged frog wears a belt-attached
transmitter that allows scientists to track individual movements.
Photo by Gary M. Fellers, USGS.

status and trends of the full range of biological resources, from
wildlife disease pathogens to marine mammals in the Arctic.
They also include trends related to socioeconomic factors

that influence visitation to public lands. Program activities

are diverse given their origins in various DOI bureaus with
different missions and priorities. For example, the Program
includes (1) status and trends monitoring for endangered
species, migratory birds, and marine mammals to help the U.S.
Fish and Wildlife Service meet its requirements to manage
and protect public trust resources; (2) Great Lakes fish stock
assessments to satisfy international agreements and Native
American treaty obligations; (3) monitoring of select biota
within networks of national parks to help preserve their natural
resources and promote biodiversity; and (4) inventory and
monitoring of vegetation, invertebrates, and fish populations
to assess the impacts of human activities in the Upper Missis-
sippi River for the U.S. Army Corps of Engineers.

Through projects like these and similar efforts (see box,
page 5), the Program continues to successfully produce data
and information that is highly relevant and timely. A formal
review of the Program (USGS, 1999) found that “the Status
and Trends Program is a strong and valuable part of the
BRD [Biological Resources Discipline] and that...BRD has
established strong scientific expertise and leadership in many
aspects of inventory and monitoring.”

What Are the Needs and Challenges?

Greater Integration of Data and Information at
Multiple Scales

Although individual projects of the Program are provid-
ing valuable information to the USGS and its partners, they
have not yet been integrated into a comprehensive strategy for
holistically assessing the abundance, distribution, productivity,

and health of the Nation’s plants, animals, and ecosystems.
Because they originated in other DOI bureaus with differ-

ent missions and/or legislative mandates, these monitoring
activities are not always comparable or compatible in their
design, methodology, or purpose. Further, they are not fully
complementary: collectively, they do not represent a complete
and comprehensive program of status and trends services and
expertise.

The synthesis of data and information derived from
biological monitoring projects is a key need. This will
produce a more complete, holistic understanding of the status
and trends of living systems, spanning multiple spatial and
temporal scales. The Program Review (USGS, 1999) stated
that “BRD scientists need to view themselves as vital elements
of an overall Status and Trends research team that collectively
contribute to a grand vision.” Hence, the Program needs to
move beyond “a loose collection of projects” and integrate
information across scales and from multiple sources. However,
progress toward integration must be accomplished without
compromising the ability to address the data and information
needs associated with ongoing, site-specific USGS Status and
Trends projects, even as we work to consolidate and align
them into a cohesive whole.

The USGS must work with partners and clients to gener-
ate relevant biological monitoring data that forms the basis
for sound resource management decisions. Only with their
participation can a national framework of cooperation and
partnership begin to emerge.

“The U.S. government spends hundreds of millions
of dollars on the collection of natural resource and
environmental data. These activities produce a wide
variety of information, designed to be useful in the
context of regulatory and management programs. Other
entities likewise have used a variety of approaches and
chosen different sets of indicators. These activities
provide a good basis for further work. Currently the
U.S. government does not have a framework to guide
federal indicator development or provide a consistent
analytic basis for working with international, state or
non-governmental indicators endeavors.”

CEQ (2002)

A Systems Perspective of Status and Trends

Just as important, the Program needs to approach the
status and trends of biological resources from a systems
perspective. This means focusing on a holistic view of all
species and their habitats placed within a context of the
systems (ecosystems) in which they reside. This systems
approach to monitoring will require that knowledge be
acquired at multiple biological (genetic, species, populations,
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Examples of Recent Accomplishments and Ongoing Work
of the USGS Status and Trends Program

Breeding Bird Survey (BBS). The BBS is a long-term, continental avian monitoring project
designed to track the status and trends of North American bird populations. Each year, during the
height of the avian breeding season, participants skilled in avian identification collect bird population
data from over 4,100 survey routes located across the continental U.S. and southern Canada. The data
provide an index of population abundance that can be used to estimate population trends and relative
abundances at various geographic scales. BBS data were instrumental in focusing research and manage-
ment action on neotropical migrant species in the late 1980s and on grassland species in the mid-1990s.
Over 270 scientific publications have drawn heavily from BBS data.

Monitoring Great Lakes Fisheries. Fisheries are a valuable natural resource in the Great Lakes
Region, and coordinated research programs are needed to sustain the productivity of these important
fish populations. State, tribal, and federal managers across the Great Lak