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In Memoriam
In memory of Timothy M. Bartish (1956-2004), who, as leader

of the Biomonitoring of Environmental Status and Trends (BEST)
Program, made significant contributions to ecological monitoring on a
national scale, to the development of this Plan, and most importantly, to
the lives of his family and many colleagues and friends.
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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.

Acknowledgments
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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 theirprotectionror restourcesaiticl Teogram t Trumpeter swan with numbered wing tags. This tech-
provides the USGS, other agencies of nique allows birds to be monitored remotely without thetheDepartmidents the Iotheranior (of) need for recapture to identify individuals. Photo bythe Department of the Interior (DOI),' W y e ilr
other federal and state agencies, and the Wayne Miller.
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 I 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.

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-
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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 wanranted.

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.



Strategic Plan for the U.S. Geological Survey Status and
Trends of Biological Resources Program: 2004-2009

Why Monitor the Status and Trends of variety of public and private organizations are involved in
biological or ecological monitoring efforts. Examples include

Biological Resources? federal entities such as the Departments of the Interior (DOI),
Agriculture (USDA), Commerce, Defense, Energy, and

The Nation's living resources and the habitats on which Transportation; the Environmental Protection Agency; the
they depend are undergoing constant change. In the face National Science Foundation; and the National Aeronautics
of influences like climate change, invasive species, and a and Space Administration (NASA)-as well as tribal and state
plethora of human activities, natural resource management and governments, academic and research institutions, and non-
conservation efforts are becoming increasingly challenging governmental organizations (NGOs). This Plan acknowledges
and complex. the value of these ongoing efforts and promotes collaboration

To protect and conserve the living resources entrusted to in sharing and integrating data and information generated by
their care, land and resource managers must first understand the diverse monitoring community. Enhanced cooperation
the condition, or status, of those resources: will expand our ability to understand and forecast the condi-

"* inventory (what they are), tion of our shared biological resources.

"* 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,

" identifbing new or emerging conditions that signal the

need for management action or further investigative
research,

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

"* validating research results and models, and

"• 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
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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, achieving desired habitat conditions, restoring burned areas,
investigate and report on North American birds, conduct ablieving susinable ponditions ret ed spe as,
inventories of all public lands and their resources, implement establishing sustainable populations of targeted species,and evaluating the status and trends of invasive species. The
programs for endangered and threatened wildlife and plants, availability of scientifically credible monitoring informa-
conserve marine mammals, and implement the Convention on tion is crucial to the ability of DOI to achieve its resource

The Department relies upon biological monitoring management objectives as demonstrated through establishedinformation to achieve its mission, measure its success in performance measures. Many of the priorities in the Statusinfomaton o ahiev it misio, masur it suces in and Trends Program Strategic Plan derive from and directly
responding to these legislative mandates, and determine its a
progress toward meeting DOI Resource Protection goals. support stated DOI information needs. Relationships betweenThese include: DOI goals and Program strategies and desired outcomes are

cross-referenced in Table 1.
" improving the health of watersheds, landscapes, and

marine resources that are DOI-managed or influenced U.S. Geological Survey
in a manner consistent with obligations regarding the
allocation and use of water; The USGS is the DOI's principal science agency. As

" sustaining biological communities on DOI-managed such, it is entrusted to provide unbiased, independent data and
and influenced lands and waters in a manner consistent information on hydrology, geology, geography, and biology.2

with obligations regarding the allocation and use of Specifically, the USGS serves the Nation by providing reliable
water; and scientific information to describe and understand the Earth;

minimize loss of life and property from natural disasters;
"* protecting cultural and natural heritage resources. manage water, biological, energy, and mineral resources, and

To fulfill these enhance and protect our quality of life. Included in the USGS"TNwuoaflfl the sted mission are requirements to collect natural resource informa-
gopoad alSathegc PDOI , dtion and conduct systematic analyses and investigations to
a Strategic Plan (DOt , inform natural resource decision making (USGS, 2002). To
20d tmad aims tlog- achieve its mission, the USGS intends to "continue to improve
expand its biologi- the quality and usefulness of its long-term data sets," and,
cal information base, where appropriate, work with partners (other federal, state,
improve its data tribal, and local governments; academic and research institu-
maasndbcnicagm tance tions; and private organizations) to acquire the necessary data.
technical assistance

to resource managers,
and improve resource
assessment processesin support of these -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;goals (see box, page 3). More specifically, the DOI Plan Migratory Bird Conservation Act, 1900 Federal Land Policy and Management
identifies performance measures for evaluating its success in Act, 1976; Fish and Wildlife Improvement Act, 1978: Endangered Species

Act, 1973; Marine Mammal Protection Act, 1972: Great Lakes Fishery Act,
'For example, the Antiquities Act, National Park Service Organic Act, 1956; Nonindigenous Aquatic Nuisance Prevention and Control Act, 1990;

Lacey Act, Endangered Species Act, National Wildlife Refuge System Water Resources Development Act, 199W; and other authorizations conveyed
Administration Act, and Federal Land Policy and Management Act. to the U.S. Geological Survey.
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USGS Status and Trends of Biological
Resources Program

The Program responds to the monitoring and informa- t a
tion needs and requirements of both the DOI and the USGS. a • n c es
It works closely with th eroue management community t n
to provide scientitically sound approaches to fulfilling its eadt

mission of measuring, predicting, assessing, and reporting the w
status and trends of our living resources. This Strategic Plan
defines the Program goals and outlines a strategy for achievingthis mission. The Plan also serves as a tool to guide Program r

management through periodic Program reviews, annual project rb

reviews, and day-to-day operations. a

Program Activities. The Program currently comprises
a wide variety of activities. The major components of this

approximately $s9 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 studiesn 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. Kristin Simac of the Alaska Science Center's Polar Bear Research

in FY 2004, there were more than 250 activities funded Project weighs a radio-collared bear captured on the pack-ice of
by the Program. These projects, tasks, and subtasks address the Alaskan Beaufort Sea. Photo by Steven Amstrup, USGS.
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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

This endangered California red-legged frog wears a belt-attached of an overall Status and Trends research team that collectively
transmitter that allows scientists to track individual movements, contribute to a grand vision." Hence, the Program needs to
Photo by Gary M. Fellers, USGS. move beyond "a loose collection of projects" and integrate

information across scales and from multiple sources. However.
status and trends of the full range of biological resources, from progress toward integration must be accomplished without
wildlife disease pathogens to marine mammals in the Arctic. compromising the ability to address the data and information
They also include trends related to socioeconomic factors needs associated with ongoing, site-specific USGS Status and
that influence visitation to public lands. Program activities Trends projects, even as we work to consolidate and align
are diverse given their origins in various DOI bureaus with them into a cohesive whole.
different missions and priorities. For example, the Program The USGS must work with partners and clients to gener-
includes (I) status and trends monitoring for endangered ate relevant biological monitoring data that forms the basis
species, migratory birds, and marine mammals to help the U.S. for sound resource management decisions. Only with their
Fish and Wildlife Service meet its requirements to manage participation can a national framework of cooperation and
and protect public trust resources; (2) Great Lakes fish stock partnership begin to emerge.
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?
A Systems Perspective of Status and Trends

Greater Integration of Data and Information at Just as important, the Program needs to approach the
Multiple Scales status and trends of biological resources from a systems

perspective. This means focusing on a holistic view of all
Although individual projects of the Program are provid- species and their habitats placed within a context of the

ing valuable information to the USGS and its partners. they systems (ecosystems) in which they reside. This systems
have not yet been integrated into a comprehensive strategy for approach to monitoring will require that knowledge be
holistically assessing the abundance, distribution, productivity, acquired at multiple biological (genetic, species, populations,
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Ex Pk% of PjKeW AxcmPIi8hmftft Md Oneing Work
of ft VSGS Stahn and TWO& PrOVýOw

Ortodift 0104 SwNty (BBSý The BBS, lang-tem, cootiftntal avian moniwrijwphýect
duigftd to track die- maws and trends of North Anmrican bird populations. Each year, during the
heigm of the avian bme,&ng'seawn, P"eipapu4"Iled in avian kkntification Collect bkd Population
datafrom om4JJOO stirvey routes located 406st the coatinebW US. and smthem Canada. 11* data
provide an index of popu6fim abundsam,64 coo be used to estimate population trends and relative
abwadwictsý at various geogrgpW scales. BBS dM weve instrumental In focusing researchand tnanage-
ment actiori on n6otr*ieul mipwu Ve6es, in the late 1980s and on graWandspades in ft Taid-1990s.
Over 270 scientific pubtkatiow'have dmwu heavily from BBS data.

blenitming Gvest tAkeg Fishertm Fishexies am a valuable natural resource in theOtat Lakes
Regio% and comdinated rewarch pq;raw are-nmled to sustain the productivity of d=e Wqwtant
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ft health of prey 6A populadons such as alewife, rainbow smek bloater, sculpin, and take heft*.
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eaimates of prey fish populations, the'progrant is eVandiog to include assessmats of pelagic (open-
water) fish species ming remm 6ensing teehwlogy. Staff w also evaluating the experimental desip
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ton-ununity &ssmnumts in sumy destgn&'Ibig impottant monitomg project enhances our under-
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ft-c4Mcal mearth questiom
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satnpling at over 95 sites witbin die Colamb*.Colorado, Yukm Rio Grande, and Mississippi River
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ing reproductive, pathological, and nwImular Wicators and fish health. BEST alao docwneats and
provklea tramM to USGS scientists on wveW biomarW techmqu". For example, niumtoring maults

have ideatified potential endocritte disruption in large tiver fish in some sections of the Upper Missis-
sippi Rivet, ptompting the, USGS and associated state arnoies to launcb investiptioýas into the causes.

Na6mal Psa* Monitoring. USGS scientists assist witioag parks with inventory and monitoring
MAocol dew1opment and needs, Emphasis is on prknity issues identified

by the National Park Servioe ($K) Ow typk:afly Wvolve and benefit several parks and require multi-
ym efform This wott began as ft USM pad of the cooperative NMUSGS Long-Term Ecological
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'bkxnesý Responsibility for a given park is &"4ýwd to the closw USGS Science Centet with apMpri-

atý vxpmtiscý During the initial resewuh and de4ga pha&es of kmg-term nxmitoring at that pt&(usually

1ý5 yearsý the USGS providts funding and fiffi-firne staff, After conipletion of ro=rch aW protocol

desi^ moniUmng is considered opmwioW, and NPS assumes msponsibiý

Sbfts aW 11re" AxmnwnenI& The Status and Trends Program W periodically publMed
comprehensivc " tha synthesize our undowandiog of the Nation's hiolog.kdand aMoSical

r&*urm (Mac wd others, 1998; LaXtoc others, 1 "5).
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etc.), spatial (local, regional, national, global), and temporal
(annual, decadal, etc.) scales. A systems approach to monitor-
ing will prove beneficial in the long run by allowing scientists
and managers to assess monitoring data in the context of the
surrounding ecosystem conditions, with its attendant biotic
and abiotic influences, and to recognize patterns not readily
apparent when focused only on the smaller scales. Because
ecosystem management protects the biodiversity of entire
systems, assessing status and trends at the systems level is
our long-range target. Although population monitoring is
species-specific, there is a relationship between trends in
species-particularly indicator or keystone species-and
healthy, functioning ecosystems. Thus, increased monitoring
of plant and animal populations is essential to understanding This Mountain Plover is wearing colored leg markers that can
ecosystem change and management. Monitoring information be viewed from a distance. This facilitates monitoring the bird's
must be improved so that it accounts adequately for at least movements and other activities without the need for recapture.
keystone species and representative members of each commu- Photo by Fritz Knopf, USGS.
nity and habitat type (Mac and others, 1998).

and monitoring protocols, incorporating appropriate statistical
Human and Fiscal Resources analysis methods, developing population models, and creating

methodologies for evaluating the application of information
Coalescing the separate, sometimes narrowly focused to management. Ultimately, new resources will be required in

and long-standing monitoring activities of the USGS with order for this Plan to succeed and for the Program to reach its
other DOI bureaus, agencies, and organizations to enable a full potential.
comprehensive assessment of the status and trends of biologi- Another challenge to the Program related to staffing is
cal resources is a challenging proposition. This challenge the perception that monitoring is less scientifically challenging
is made even more difficult given that, within this 5-year than other scientific research, resource management, or any
planning cycle, major funding increases are not anticipated. of the technical roles of the environmental scientist. Because
At the same time, operational costs (salaries, equipment, of the repeated nature of monitoring activities, the field is
field work) increase annually. Advancement toward our goals viewed by some as being less creative or ingenious, thereby
will need to be undertaken with only modest or no additional discouraging some scientists from pursuing monitoring in their
funding. Yet, one of the priority staffing needs is to build professional careers (Mac and others, 1998). This perception
scientific capacity for technical support in designing surveys may also explain the reluctance of professional supervisors to

reward those who do. Once this Plan is implemented-when it
begins to provide a structured approach to ensure that biologi-
cal monitoring yields accessible, integrated, usable informa-
tion, and its value to federal managers for informing resource
management decisions is more broadly recognized-these
perceptions should change.

Where Are We Going?

A National Framework for Monitoring
Biological Resources

Both the Status and Trends Program Review (USGS,
1999) and the National Research Council (NRC, 1993) recom-
mended that the Program develop a national framework for
monitoring biological resources. Development and implemen-
tation of this National Monitoring Framework will improve
our understanding and enable sound stewardship of the

Mist-netting enables capture of bats for health assessment and popu- Nation's biological resources and the ecosystems that support
lation monitoring. Photo courtesy of Paul Cryan, USGS. them. To this end, the Program will work with willing collabo-
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rators to develop a collaboration, in turn, will render a more comprehensive and
"conceptual model efficient information base from which to make planning and
and the required operational decisions, thereby strengthening the quality of
partnerships to such decisions and ultimately improving the management of
facilitate the biological resources. In the long term, such an extensive and
acquisition, shar- common information base could be used to anticipate and
ing, and integration reduce or mitigate potential conflicts over managing these
of scientifically resources. "A Vision of the Future" (see box, page 8) provides
valid status and a scenario of how this might work, using one specific example.
trends information
across multiple
spatial and tem-
poral scales. In How Will We Get There?
partnership with
collaborators, a Given the many challenges, fully achieving the mission

document will be of the Program will take time. Progress will be measured in

developed describ- small, modest gains as scientists and resource managers gradu-

ing the elements ally begin to embrace a new way of doing business and build

that constitute the Framework (i.e., data generators, data users, toward a common, unified approach to monitoring the status

information infrastructure, data reporting protocols, etc.), the and trends of biological resources. Over the next 5 years,

organizational relationships among them, and their contribu- progress made in implementing the priority objectives for each

tion to the accomplishment of existing and emerging biologi- Program goal, described below and in Tables I and 2, will

cal resource monitoring goals. Specifically, the Framework gauge our success.

will (1) increase collaboration in data collection to minimize All of the following goals and priority objectives involve

duplication of effort; (2) better integrate data across taxa partnering to coordinate and integrate information collec-

and ecological and geographic scales; (3) identify research tion, management, and dissemination. Such cooperation and

and information needs; (4) promote new methodologies collaboration, built purposefully and steadily over time, is

and analytical techniques; (5) support operational monitor- essential to goal achievement.

ing activities; and (6) enhance our ability to predict, assess,
and report the status and trends of our Nation's biological Goal 1: Develop a Conceptual Model and the Required
resources. Infrastructure (A National

The Framework will be a "living" construct, neither static Monitoring Framework) that
nor unchanging, that is periodically reviewed and refined Facilitates the Integration of Information from a Variety

to meet new information needs, respond to organizational of Sources, at Multiple Spatial and Temporal Scales, to

changes and challenges, and reflect budgetary realities. Such Describe and Track the Abundance, Distribution, Pro-

a Framework will foster improved programmatic efficien- ductivity, and Health of the Nation's Plants, Animals, and
cies and economies of scale through better collaboration than Ecosystems
currently exists among public and private organizations. This

Even with partner collaboration, developing and imple-
menting a Framework as described above will require more
than the 5 years this Plan covers. However. we can take several
significant steps in this time period to move substantially
closer to this goal. Our initial objectives are these:

Objective IA. Identify current inventory and monitoring
activities (what, where, why, how, when, by whom, and data
accessibility).

Objective lB. Improve coordination among USGS
monitoring activities.

Objective IC. Improve communication and coordination
between the Program, partners, and stakeholders.

Individual manatees, like this female and her calf, can be identi-

fied by their unique scar patterns, usually a result of collisions Objective ID. Develop a Framework for monitoring

with boats. Monitoring populations of this endangered species selected biological resources/indicators.

provides input to decisions concerning management of manatee Objective IA involves working with partner agencies and

habitat. Photo by Galen Rathbun, Sirenia Project, USGS. organizations to inventory and understand the nature of ongo-
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ing biological monitoring programs. To accomplish Objective
I B, communication within the USGS will focus on coordinat-
ing and integrating information acquired through other Bureau
monitoring activities with each other and with USGS research
capabilities in order to advance the mission of the Program.

To implement the NRC (1993) recommendations and
meet Objective I C, the USGS will promote and facilitate
dialogue among partners to (1) share and increase the collec-
tive knowledge concerning the status and trends of biological
resources, and (2) work together to develop and advance
a Framework to better understand these critical resources.
Objective I D will extend this Plan to include our partners in
developing a joint strategy for monitoring critical resources
and harmonizing existing efforts.

Goal 2: Develop and Evaluate Inventory and Monitoring
Methods, Protocols, Experimental Designs, Analytic Technicians sort a bottom trawl sample by size (age) and species

Tools, Models, and Technologies to Measure Biological as part of the Great Lakes Fish Stock Assessment. USGS photo.

Status and Trends
comparable inventory and monitoring designs and methods

Achieving a holistic approach to monitoring the status co s U Gre gi o ns mong tagencies, and b etw ovr

and trends of biological resources will require that methodolo- mental and non-governmental programs.

gies are current, appropriate to their intended purpose, well

documented, scientifically sound, and to the extent possible, Objective 2C. In cooperation with partners, periodically

compatible among studies. The Program Review (USGS, review Program monitoring activities to ensure continued

1999) recommended that the Program should be "the agency relevance and scientific rigor.

leader for the development of basic biological inventory and
monitoring protocols.. .including data quality and analytical Goal 3: Collect, Manage, Archive, and Share Critical,

standards for monitoring programs." High-Quality Monitoring Data in Cooperation with Part-
In addition, the Program should network and cooperate nets to Enable a Determination of the Status and Trends

with DOI and other public and private organizations conduct- of Biological Resources
ing research programs that involve developing biological
inventory and monitoring tools and techniques. The existing monitoring activities are at the heart of

Toward these ends, the Program's 5-year priority objec- status and trends work, and the USGS is committed to continu-
tives for meeting this goal are as follows: ing the data collection activities that are core to its mission

Objective 2A. Work with USGS staff, partners, clients, (USGS, 2002). This commitment aligns with the Program

and others to identify, develop, evaluate, and publish methods, Review (USGS, 1999) recommendation that the Program

analytic tools, and models to measure the status and trends of continue to implement its operational inventory and monitor-

biological resources. ing program, but also develop and implement appropriate new

Objective 2B. Work with USGS staff, partners, clients,
and others to coordinate and promote valid, consistent, and

A mountain lion takes a self portrait with a self-triggering camera

at a kill site. Non-invasive monitoring methods for these elusive
A USGS research vessel operated by the Great Lakes Science animals are being developed to better understand their move-

Center captures fish in a bottom trawl on Lake Huron. USGS ments and behaviors, especially in popular national parks in the

photo. West. USGS photo.
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projects. Here again, the Program will network with other Ah
agencies and organizations engaged in biological inventory
and monitoring to become aware of what is already available,
and to identify gaps where further investments are warranted.
Accordingly, we developed the following objectives:

Objective 3A. Continue, expand, and improve Program
monitoring efforts.

Objective 3B. Identify and promote best practices for
managing status and trends data and metadata for quality
assurance, database design, and data storage and exchange.

Objective 3C. Promote access to inventory and monitor-
ing data and interoperability of databases.

Much of the work to achieve these objectives will be
conducted in partnership with other federal, state, tribal, and Tranquilized bighorn sheep get a health check and radio collars
private agencies and organizations. For example, the National
Biological Information Infrastructure (NBII), developed
and maintained by the USGS, is actually a consortium of understanding, interpretation, and use of status and trends
government agencies, academic institutions, non-government information.
organizations, and private industries collaborating to provide Objective 4B. Provide information and technical support
increased access to data and information on the Nation's relevant to DOI and other resource management agency and
biological resources. The NBII links diverse, high-quality stakeholder needs.
biological databases, information products, and analytical
tools maintained by NBII partners and other contributors. Our objectives involve continuing and improving the
Working through programs and partnerships like these to delivery of information products, technical assistance, and
improve biological monitoring and data access and manage- other services related to inventory and monitoring. These
ment will allow the Program to deliver higher-quality informa- products and services will focus on answering questions posed
tion that natural resource managers, the research community, by DOI resource managers and the broader resource manage-
and the public can easily retrieve and apply. ment and scientific community. Timeliness and ease of access

are high priorities for making this information available, and
emphasis will be placed on serving data from multiple sources

Goal 4: Produce and Provide Analyses and Reports that on the Web to reflect information and knowledge on the
Synthesize Information on the Status and Trends of Our status and trends of the Nation's biological resources at local,
Nation's Flora, Fauna, and Ecosystems and Respond regional, and national scales.

to the Needs of the Scientific Community, Land and
Resource Managers, Policymakers, and the Public Implementation

Finally, the Program will assess information collected and Implementation of this Plan (Tables I and 2 and Figure I)
produce reports that are relevant to resource management and will be a significant step toward achieving our Program
biological research needs. The Program will use information mission. Progress will be marked by the necessity to revise
made available from compatible programs in other agencies and update this Plan to reflect new objectives as old ones are
and will collaborate with these partners, where appropriate, met. It will also be manifested in the expansion of committed
in producing more comprehensive, integrated, and applicable partners who will work collaboratively to develop a National
analyses and reports. Hence, these objectives: Monitoring Framework, collecting and sharing data, informa-

Objective 4A. Provide print and Web-accessible tion, and knowledge on the status and trends of our biological
reports, syntheses, and other information to advance greater resources.
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Figure 1 19

2004 2005 2006 2007 2008 2009
Task Name Otr3 Q3r4j Q trl Qtr2-Ihr3 4 Q-tr4 O tr 2O Qtr 31 Qtr4 ctr 11 Qtr 3 0t4 3tri r Qtr3] Qtr4]Qtrtl t2FQtr3I Qtr44
Goal 1. Develop a National Monitoring Framework m i

la. Identify current inventory & monitoring activities - " I
Within USGS
Other Interior bureaus
Other federal agencies
Non-governmental organizations

lb. Improve coordination among USGS monitoring
activities

Establish S&T Program advisory group
Annually evaluate progress of S&T Program; identify , Z . .
priorities; inform annual guidance

ldenrtiyjong-temr monitoi needs of BIRD
Better integration of NAWQA data w/BEST . ___.... ........... .___.... . ... __... . . . .. .__.. .. .___

B ES T-N AWOA joint samplingn asis..
Reline methodologies, incorporate findings

Interface Nahional Land Cover Data wf/Bird Suryn (BBS)
Pilot Goý a rject NLCD-BBS
Epard other regions and other taxa

Partner wIGO Enterse Webre S&TWeb s•e
Establish S&T Web site

Ic. Improve communication and coordination - i , E m s
between the S&T Program and others

Shared poocs noraocpct Z
DOt biotoia 99nongroup established

Joint S&T ionn nefforts ( tives)
lnteragency/organizatronal framework group est :

Pilot framework element for monitoring

Id. Develop a Framework for monitoring
selected biological resources/indicators "

Develop a conceptual model for resourcelindicator *ZZ: ____

Implement Framewor-k among p ers..

Goal 2. Develop and evaluate inventory and m E II
monitoring methods, protocols, etc.

2a. Work with others to identify, develop, evaluate, - - m m
and publish methods, protocols, analytic tools,
and models

Prolocols acessibleva ntorWeb <>.
Detectabimeasures assessed
Analysis and synthesis tools available via Web

Populate S&T Web site ... . . ............... _ _ ....

2b. Work with others to coordinate and promote valid, , " n , * m .
consistent, and comparable inventory and
monitoring designs and methods

Engage groups to collaborate re: monitoring ______-- ___________________

Best.rac.cesprotocols, and methods documented
Pilot monitodrig networks via exisn effortsin

2c. Periodically review Program monitoring activities
Schedule and conduct project reviews

Goal 3. Collect, manage, archive, & share S&T data
3a. Continue, expand, _& improve Program monitoring

Regular, continured availabili of S&T data via Web

Increased geographic scope of monitoring (e.g., ____ ... -

BBL-Mexico)

Expansion in rumber p ý~es monitored z Z 7:I Z>
Annual rei ong: improvement and use of S&T data (ZZ2ZZ•tL ..

3b. bdant4immote bestpracdces ormaningSUdata
S&T data manageirrert and integraion standards
Metadata for all ew and existing S&T•project s,.

3c. Promote access to inventory and monitoring data m i m
and interoperability of databases... . -. ............. . .. ...... ...... .. . . ... . . .. . . .. . .

E~nsre availabifity and accessibility ofdata______:7Z Z 2
Repodngf asiq and use of S&T data .. <... .. . . .)

Goal 4. Produce and provide analyses and reports i i i m i
that synthesize S&T information

4a. ProvideprintadWebacess to SliTprdcsIm
S&T Web site includes projects, funding, @:t; z
accomplishments, etc.
Publish ST of the Natons Biological Resources 0A

4b. Pro.de infoltechnical support to DOI & others
S&T manuals and guidance documents to managers : :

T! .. ain iasfancetolted and resourcer ring m
Quanhify assistance annually re: baseline 2006 -,- . . I ] ZZ

Goal Objective * Strategy/Outoome ( Milestone (j) Spit ........

Figure 1. Summary and timeline of Status and Trends Program goals, objectives, outcomes, measures, and milestones: 2004-2009.
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Table 2. Recommended directions by taxa and theme for advancing Program goals.

BirdsInoprtmesrmndeetoprbbltinosredeinoth B;eue
adqaebird band supply for the BBL; inraethe nubrof species monitored by long-

term surveys; expand the geogrpi scope of exsigsurveys; improve the bird pplto
dataaseinfastuctre nd dta eliery cotriuteto the bird status and trends objectives of

NAJ3CI
Fish Develop a srtgicplan forfish moioing nthe Great LaeMsispiRiver systems,

Grand Canyon, and CooaoRiver; inoprte fish mntrgporasinto databases for
exotic species; develop methods to provide easy acesto fihmonitoring data of the Great

Mammals Compile, evaluate, and summarize activities to maueand asesthe status and trends
of mmaian species on a state-by-state bai; evaluate cretactivities for managerial
relevance (e g., chromic wasting disease) and saitclrigor; analyze these activities for

esimtonof status and ted; report to states the fidnsofthe efforts leading to ipoe

InvertebratesExlrusoftxnmcsriethogth SSWtrQaiyLbrtrtodniy
aquatic invererts and through the Smtsnacdei institutions, and USGS

andteretralinerebats;inesigtethe utility of uslingNAWQA inetbaedata to
assess status and trends of aquatic inetbate; dvlpa staeyto asesstatus and trends

base with emhsson pollinators, soil food-web oraimandfrswtrmse.

Ampibins ndeptle stnanetus on ailte Uof exstn forestsand (eitri g andrts bet ruiieangead

comperiled spehe corpleentaryapproande ofthNort gmriand Apreictiang Mntredorin

Pcosystem an TIt il mroe siae fte status and trends of ecoloicalayns-a

dxloeithengestableismprvng per habftatmtypek fovr mntrgsatuse) and towredusin nowetledebse
Platslicens anmoses Wor ytowr evelostatu and tends)ation ofeginofynal prostols for ivnofyan assessmen

ofpat ihn n osstatus and trends;toformaizelop anvlaeoy efinartoosfortsuha thei

Ronetwabl(eO).

Imeienet pcie Deeopgidtaincepailto inorporater geneicg sttu asd foionitoringadpeicig toends deeop
coealylst-fetive cies, ciandate screecingtos; adsevieslop o Ices ancsiiiyt

Ecosystems ~ ~ ~ ~ fo Tie species;sau a nd rnstcorporiate informsMatieonihnPogrcal ytms naia
MroesaHoty otvser toidentf o rre ntpandin futurseces apoprltonsaches (angd greneti(wandhmspecielare

tsechiqes-sytom inetorys and moends)tor bei dniynme esonicatrsofecsyte

sys Ntems adteNainlSine onainsNainlEoyte bevto

Newr1NO)
Gentic Deeo gudac to inoprt geei apiga tnadmntrn ol eeo

cs-fetv cotmnn scenn ol;dvlpa netr/aaaeo oeua

makr fo trs pce;icroaegntcifrainwti rga eotn ei les

MicrbesHos woksho toidetif curentandfutre pproche (eg.,geneic nd oleula
tehiqus to inetr n oio irba pcesgop n hiuciniaua
systems....
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Table 2. Recommended directions by taxa and theme for advancing Program goals.-Continued.
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List of Abbreviations

ARMI Amphibian Research and Monitoring Initiative
BBL Bird Banding Laboratory
BBS Breeding Bird Survey
BEST Biomonitoring of Environmental Status and Trends
BLM Bureau of Land Management
BRD Biological Resources Discipline
DOI Department of the Interior
EROS Earth Resources Observation Systems
FHM Forest Health Monitoring
FIA Forest Inventory and Analysis
FWS U.S. Fish and Wildlife Service
GAP Gap Analysis Program
GIO Geographic Information Office
IAFWA International Association of Fish and Wildlife Agencies
LTEM Long-Term Ecological Monitoring
LTER Long Term Ecological Research Network
LTRMP Long Term Resource Monitoring Program
NAAMP North American Amphibian Monitoring Program
NABCI North American Bird Conservation Initiative
NASQAN National Stream Quality Accounting Network
NAWQA National Water-Quality Assessment Program
NBII National Biological Information Infrastructure
NEON National Ecological Observatory Network
NGO Non-governmental organization
NLCD National Land Cover Data
NPS National Park Service
NRC National Research Council
NRCS Natural Resources Conservation Service
OMB Office of Management and Budget
PART Program Assessment Rating Tool
S&T Status and Trends
USDA U.S. Department of Agriculture
USGS U.S. Geological Survey
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