NORTHWESTERN NATURALIST 87:10-17

SPRING 2006

THE PACIFIC NORTHWEST RESEARCH STATION BIODIVERSITY
INITIATIVE: SCOPING OUT THE CHALLENGES IN MANAGING

FOR BIODIVERSITY

RACHEL WHITE AND RANDY MOLINA

Portland Forestry Sciences Laboratory, USDA Forest Service, 620 SW Main St., Suite 400,
Portland, Oregon 97205; rachelwhite@fs.fed.us

ABSTRACT—The USDA Forest Service Pacific Northwest Research Station’s Biodiversity Ini-
tiative seeks to determine the types of science tools needed by natural resource professionals
to meet diverse and complex biodiversity goals. During the scoping phase of this Initiative, we
asked a broad cross-section of people whose work involves managing for biodiversity, from
state and federal agencies to private forestry companies and environmental groups, what their
priority needs, challenges, and concerns were for the region’s biodiversity conservation. We re-
port here the results of our scoping phase and discuss how we intend to address the issues
raised. The main biodiversity management challenges included a lack of a common definition
of biodiversity, lack of standardized policy to implement biodiversity management objectives,
uncertainty about disturbance effects, lack of a monitoring framework, conflicting social and
economic values, and difficulty in finding relevant data and information. The products most
frequently requested included a central clearinghouse for biodiversity information and resourc-
es, various information products, quantification of social and economic values of biodiversity,
monitoring guidance, and computer models. By including the viewpoints of diverse clients and
emphasizing collaboration, the Biodiversity Initiative supports informed natural resource man-

agement for the long-term sustainability of a wide range of resources.

Key words:
Pacific Northwest, PNW Research Station

In 2004, the USDA Forest Service’s Pacific
Northwest Research Station (PNW Station)
launched a Biodiversity Initiative as a mecha-
nism to integrate knowledge across disciplines
and to create a new understanding of biodiver-
sity management approaches. Recognizing
that biodiversity is a natural and cultural asset,
the PNW Station has identified the conserva-
tion of biodiversity as a principle goal. Since al-
most all forest management activities can affect
biodiversity in some way, this Initiative was
created to support informed management de-
cisions. Habitats of focus in the Initiative are
the forests- and rangelands of Oregon and
Washington. We have 2 primary objectives: 1)
to learn from the diverse natural resource
stakeholders in Oregon and Washington what
major challenges they face in managing for bio-
diversity, and 2) to develop a set of priority
management tools or products in direct part-
nership with interested collaborators. Here, we
address the 1st objective by providing the re-
sults of our scoping process, in which we gath-
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ered information through conversations and
workshops. From these findings, we have iden-
tified priorities to be developed as products of
the Initiative.

Besides beginning the process of developing
information products that will give managers
more options, another goal of the scoping pro-
cess was to create a feedback loop between re--
search and management. Ultimately, we hope
to forge partnerships, open communication
channels, and begin defining how biodiversity
can reap a range of economic, social, and eco-
logical benefits.

METHODS

In our scoping phase, we 1st asked for indi-
vidual input from approximately 100 people
involved in natural resource management in
Oregon and Washington. These stakeholders
included a diverse cross-section of individuals
from state and federal land management agen-
cies, timber companies, conservation organi-
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zations, local governments, tribal councils, uni-
versity extension services, and the private
small woodlot sector, among others. We asked
the following questions:

® How do you construe.the term biodiversity
and what role does it play in your work?

® What current sources of information on bio-
diversity are available and do you find them
adequate?

® What types of informational products on bio-
diversity would be most useful and how
should that information be presented?

® What challenges or obstacles exist for trans-
ferring biodiversity information from re-
search to management?

Second, 4 interactive workshops were held in
both eastern and western Oregon and Wash-
ington. The workshops also enlisted a wide va-
riety of people and organizations, similar in af-
filiation to conversation partners from the ear-
lier scoping phase, and posed the same ques-
tions. However, these workshops differed from
the one-on-one conversations due to their
group environment, in which diverse social
worlds and perspectives intersected to shape
discussions about the complexities of biodiver-
sity. The number of participants at each work-
shop averaged 14. Discussion formats included
both large groups and smaller break-out ses-
sions of about 5 people. The workshops were
run by a professional facilitator who guarded
against the imposition of a single viewpoint on
the rest of the group and who encouraged open
discussion of what inevitably involved conflict-
ing concerns.

These - workshops also expanded on 'ir{fbr:

mation gathered during the initial scoping con-
versations. In particular, we asked what tools
the research community might be able to pro-
vide to managers, how we might coordinate
with established biodiversity programs, and
how to understand the trade-offs inherent in
multiple-objective management. Throughout
the discussions, to avoid confining participants
to a particular conception of biodiversity, we
deliberately did not provide an ““official” defi-
nition of the term. Rather than put words into
their mouths, we wanted participants to voice
concerns using their own definitions and ideas
of biodiversity as it relates to their work.
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RESULTS

Participants throughout the scoping phase
commented on a wide range of challenges they
face as they negotiate multiple goals involving
biodiversity. Many of these challenges defy
easy categorization and are difficult to address
with specific information products; however,
the purpose of the workshops was to hear as
many perspectives as possible from divergent
natural resource sectors, and to seek common
concerns. The broad array of issues and infor-
mation needs that emerged provided back-
ground that lent important context during the
process of exploring ideas for relevant science
products. Some of these challenges extend be- -
yond the research capacity of the PNW Station,
while others might be more easily framed and
handled with information products. To tease
these possibilities apart, we broadly categorize
below some of the most commonly-heard chal-
lenges identified by workshop participants.

Main Challenges

Lack of Common Definition, Understanding.—
One thing that quickly became clear during the
workshops was the difficulty participants had
defining “‘biodiversity””. Short for “‘biological
diversity”’, the term is understood in a general
sense to refer to the extent and variability of or-
ganisms and ecosystems on the planet (Wilson
1997). Biodiversity is an inherently vague con-
cept and is often discussed in highly concep-
tual language. It not only includes a wide pal-
ette of life forms as well as ecosystem process-
es, but also spans many overlapping scales,
from genetics to species to landscapes. The lev-
¢l of complexity rises even further with the in-
clusion of interactions between natural and so-
cial systems, not to mention the ever-changing
sets of interactions as these systems evolve. In
designing this Initiative, we took biodiversity
to mean all the discrete “‘ingredients” of the
living world (genes, species, populations, and
ecosystems), the processes that drive and link
these elements, and their overall ecological and
economic functions and benefits.

Scientists can salvage meaning from the
vagueness of this concept by analyzing biodi-
versity at different levels of organization, from
ecosystem down to gene (Wilson 1997). But in
the context of management, it becomes more
difficult to address fundamental elements in
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isolation. Participants at our workshops ex-
pressed confusion as to how to make manage-
ment decisions that attend to the interrelated
levels and scales of biodiversity. For example, if
a manager were to concentrate on biodiversity
at the level of genetics, larger questions arise.
What about maintaining genetic flow through
corridors? As 1 participant pointed out, an un-
derstanding of genetics should be applicable at
the landscape scale for a full range of ecological
provinces.

In addition to confusion arising from the
complexity of levels and scales, participants ac-
knowledged frustration that no common lan-
guage is being spoken. This became self-evi-
dent in the workshop setting where stakehold-
ers from a range of backgrounds representing
a multiplicity of concerns attempted to estab-
lish a firm basis for communicating with each
other about biodiversity. Some participants
made a case for the necessity of everyone work-
ing from the same definition or from a shared
vision of biodiversity management, saying that
without this nothing can be accomplished as a
group. Others emphasized the need to accept
ambiguity and simply acknowledge the pres-
ence of many definitions. In conclusion, there
was an underlying sense that ““biodiversity”’—
without any further clarification—is too vague
to be a useful term for management. Many
grappled with the overwhelming “’largeness”
or complexity of the issue and sought a way to
standardize or define at least some parameters
of biodiversity so that managers, the public,
and policymakers might understand each other
on the subject. '

Lack of Explicit, Standardized Policy for Man-
aging Biodiversity—Currently there . are no
clear, comprehensive objectives set through
legislation that direct the management of bio-
diversity for diverse stakeholders. Managers
are left to puzzle over disparate goals to try to
achieve the best outcomes for social, ecological,
and economic conditions. Among the different
ownership patterns, agency objectives, and
management approaches on the landscape, it is
difficult to attain a level of consistency in land
use decisions. This lack of coherence leaves
many resource professionals questioning
whether they have a clear and predictable man-
date to manage for biodiversity.

Workshop participants frequently returned
to the difficulty of managing for biodiversity
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when there are so many different approaches
and guidelines in effect. In general, govern-
ment agencies, advocacy groups, and industry
all operate according to different principles
and objectives. Inconsistencies exist among the
different types of government agency: multi-
ple-use land management agencies routinely
accept greater risk to biodiversity over a short-
er period, while regulatory agencies usually
opt to minimize risk over a longer period
(Thomas 1999). At our workshops, industry
representatives and small private forestland
owners in particular disparaged the regulatory
tangles that reflect a lack of coherent policy, in
part because this unpredictability leaves them
uncertain as to future impacts on their ability
to run their businesses. They also mentioned
that some policies, laws, and regulations can
actually create “‘reverse’’ incentives that dis-
courage biodiversity management even as oth-
er policies are intended to promote it.

Also, many people expressed dissatisfaction
with the tendency of policy to focus on single
species (for example, the Endangered Species
Act), which they felt oversimplifies biodiversi-
ty. Others found fault with this type of policy
for a different reason: it can be hard to get an-
swers at the species level because as the reso-
lution of genetic analysis gets finer, the consen-
sus on how to classify discrete units for man-
agement will continue to change.

A central question that came from these dis-
cussions was: given the confusion of managing
in mixed landscapes with little cross-agency
collaboration, how does a manager prioritize
biodiversity goals? Trying to gain a broader,
more holistic context for one’s actions was iden-
tified as a major challenge. Still, many partici-
pants felt that in spite of the inevitable range of
management approaches, it would be worth-
while to strive for cross-jurisdictional biodi-
versity conservation strategies in order to at-
tain some level of consistency in land use de-
cisions on a mixed landscape. One participant
summed up the issue by saying that a para-
digm shift is needed to recognize the dynamic
nature of ecosystems and to manage accord-
ingly.

Uncertainty About Disturbance Effects on Bio-
diversity.—~When studying an initial set of con-
ditions in an ecosystem, ecologists can begin to
broadly define and predict the trajectories of
succession. However, disturbances such as for-



SPRING 2006

est fires, disease, insect pests, or timber harvest
can cause sudden changes to these trajectories,
triggering instabilities that can result in chaotic
behavior and unpredictable consequences
(Gunderson 1999). How does one manage for
biodiversity within a natural disturbance re-
gime? And how does one do this when the fre-
quency, scale, and intensity of disturbance is
uncertain? _ »

Biodiversity management can be either ac-
tive or passive, depending on specific desired
outcomes. Thus, practitioners are faced with
trying to understand and include both natural
and unnatural disturbance dynamics in their
plans and objectives. Some of the specific ex-
amples that raised questions at our workshops
were:

® Certain habitats in early seral stages are dif-
ficult to maintain or restore, such as oak sa-
vannas or meadows. How does one compare
natural early seral stages to stages after
clearcutting, grazing, or burning?

® Invasive species are a threat to biodiversity
and ecosystem stability. How do different
disturbances impact the susceptibility of an
area to invasives? How can managers better
understand community resistance, competi-
tion with native species, and eradication op-
tions?

® What are the trade-offs between long- and
‘short-term management objectives? If a cer-
tain ecologically important habitat is at risk
for severe fire, should a fuel treatment be im-
plemented even if it disrupts habitat in the
short-term?

® What are the impacts of salvage logging, re-

storing fire regimes, grazing, or recreation

on biodiversity?
® Climate change has been identified as the

major threat to biodiversity. What are some .

potential impacts, and how will climate
change scenarios play out in the short- and
long-term?

Participants acknowledged the necessity of
confronting uncertainty in a systematic man-
ner, and expressed the need to build an inte-
grated understanding of options based on a
broader assessment of the impacts of distur-
bance effects on biodiversity. This understand-
ing comes through active learning and through
constant infusions of distilled and timely in-
formation.
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Monitoring.—How does a manager know
when his or her goals are being met? Devising
a protocol for measuring biodiversity goals re-
quires monitoring—an intimidating and com-
plex effort to undertake. Attempting to inven-
tory and monitor any aspect of biodiversity
means dividing it into discrete, measurable el-
ements. This is very information intensive. And
in reducing biodiversity to particularities that
can be quantified over time, the relevancy of the
information becomes highly dependent on lo-
cal conditions (Norton 1998). Besides spanning
spatial and temporal scales, biodiversity is
composed of different levels of ecological or-
ganization: genetic, species, ecosystem, and
landscape. At each level, attributes of biodiver-
sity can be assessed—for example, at the ge-
netic level, genetic diversity; at the species lev-
el, abundance and density of species; at the eco-
system level, richness and diversity of species,
guilds, and communities; and at the landscape
level, habitat types (Wilson and others 1996).

Because of the complexities inherent in the
various levels and scales of biodiversity, coher-
ent monitoring strategies are hard to come by
(see Gaines and others 1999 for a synthesis doc-
ument that provides an approach and examples
for developing biodiversity monitoring strate-
gies).

In addition, managers are confronted with a
variety of spatial and temporal scales. Much
discussion at our workshops revolved around
the lack of a standardized process for monitor-
ing and the fact that no one even knows exactly
what to measure in the 1st place. Some of the
issues raised were: What would be good indi-

‘cators? Indicators can provide metrics for a

decision framework, but does monitoring for
indicator species ““work’’? Research has sug-
gested that using indicator species to test man-
agement standards can be problematic, partic-
ularly when using any forest vertebrate spe-
cies, because each 1 has unique adaptations, re-
sponses to local conditions, and resource
niches (Morrison and others 1992). On the other
hand using a coarser filter, such as monitoring
shrub-steppe habitat, allows only a broad view
that may miss important detail. The working
assumption behind the broader approach is
that keeping track of a habitat type means
keeping track of a system that supports a whole
host of species. This approach has seldom been
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tested and may not often be valid (Marcot and
others 1994).

In sum, the workshops exposed a clear wish
for specific guidance on monitering, measur-
ing, and assessment.

Social and Economic Considerations.—Much of
the challenge in presenting biodiversity to a
wide public without being reductive lies in the
fact that different constituencies frame it in en-
tirely different contexts. For some people, bio-
diversity has intrinsic value and should be pro-
tected independently of human values. Others
emphasize biodiversity’s utilitarian or econom-
ic value (Norton 2000). Those who make a liv-
ing directly from forest or range resources
were concerned about their livelihoods and in-
sisted that the biggest restriction they face in
managing for biodiversity is money. There are
projects and goals they would like to work on
(such as stream bank restoration), but the eco-
nomic return is not there. In reply, some work-
shop participants suggested a system of com-
pensation, where dollar values are assigned to
biodiversity “’services’”” (such as carbon seques-
tration capacity, species richness, or soil health)
to help private landowners integrate biodiver-
sity management into their business plans.
This model of ““natural capitalism’” recognizes
the critical dependence between the production
of human-made resources and ecological well-
being, and has been gaining international at-
tention (Hawken 1997). This type of system
would provide incentives for private landown-
ers to meet biodiversity goals with positive
motivation, as opposed to current ““command
and control”” regulations. As a rule, most of the
workshop participants found the negative as-
sociations surrounding certain biodiversity
terms and policies to be a serious impediment
to management and wondered whether biodi-
versity could be presented in a positive way re-
garding economic impacts.

Biodiversity suffers a certain amount of ten-
sion from being simultaneously a scientific con-
cept and a social cause (Takacs 1996). This ten-
sion complicates policy formulation because
competing values (recreation, species richness,
conservation, jobs, wildlife habitat, and devel-
opment) can paralyze action and create resis-
tance or divisiveness. While a consensus on the
importance of protecting biodiversity contin-
ues to grow, there is little agreement as to why
or for what end, because humans have different
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ideals, preferences, and needs (Norton 2000).
Again and again workshop participants agreed
that barriers to biodiversity management are
more social and economic than biological. Giv-
en this, participants wondered how biodiver-
sity can be made relevant to the public in a way
that doesn’t reduce the many values humans
derive from it to a single type. How can divi-
siveness be avoided? All agreed that effective
communication is crucial, and many people re-
marked on the need for a common currency in
reporting on biodiversity to the public. Using a
unified message would be useful in promoting
a cohesive vision of the values of biodiversity
and would also help to establish accountability.

To address these topics, some participants
hoped that this Initiative could begin to quan-
tify some of these social and economic issues
while also integrating local and traditional
knowledge, perhaps by partnering with local
groups such as conservation districts, water-
shed councils, or tribal agencies. This might al-
low the initiative to tap into the resilience and
social capital available through local networks -
and collective choice.

Difficulty in Finding Information and Data.—
Although information on the many facets of
biodiversity is abundant, it is not clear how it
can be pulled together and made useful and
available. When asked where they currently go
to find information on biodiversity, workshop
participants responded with a scattered array
of sources, including: scientific literature, pub-
licly available biodiversity databases, univer-
sity extension services, and in-house agency
data collections.

The scattered nature of biodiversity infor-
mation arises from the vast number of species,
populations, and ecosystems involved, coupled
with continuing interactions between these fac-.
tors. But informational complexity also arises
from problems of communication and coordi-
nation among agencies, kinds of data, and va-
rieties of storage mechanisms for data. For a
biodiversity information infrastructure to be
accessible and effective, it must manage these
complexities and deliver information to a wide
array of users (Schnase and others 1997). The
lack of communication and cooperation be-
tween the many groups dealing with biodiver-
sity was seen as an impediment to good man-
agement.
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Biodiversity Initiative Products

One of the primary goals of the Biodiversity
Initiative is to deliver products that can reach
intersecting social worlds and satisfy the infor-
mation requirements of each. Many products
were requested at the workshops, but there was
not always a comfortable fit between the prod-
ucts requested and the capabilities of this Ini-
tiative. We have therefore narrowed down the
list of potential products based on available re-
sources and client interest. To the extent the re-
sources of this Initiative can be applied, we are
working on the following issues.

Central Web-based Clearinghouse for Biodiversi-
ty Information and Resources.—In answer to the
information management challenge, we will fa-
cilitate the development of a single point of ac-
cess listing information and resources-related
to biodiversity (see Kagan 2006). It could in-
clude updated lists of current literature, data-
bases, relevant websites, and a ““who’s who"’
list of researchers, agencies, and groups work-
ing on biodiversity issues, including potential
speakers who could make presentations to the
public, schools, or at conferences. Also helpful
would be information on funding sources and
available grants. It could be a repository of spa-
tial data and could also include information on
individual species, such as their natural histo-
ry, geographical range, and distribution.

Syntheses of Specific Biodiversity Topics.—We
will systematically compile information on a
variety of issues related to biodiversity man-
agement. The following specific information
needs were mentioned at the workshops:

® Corridors—for example, what functions
might they serve and what widths are opti-
mal?

® Individual species—for example, their natu-
ral history, abundance, and risk status

® Issues specific to the eastside of the Cascade
Range: range management, invasives, frag-
mented habitat, habitat degradation, succes-
sional changes, fire, sage grouse

® Highlights of on-the-ground success stories,
especially any that show link between eco-
nomics, social, environmental health, and
biodiversity

® Case studies or models of projects

® Information on how to propagate an endan-
gered plant
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® A synthesis of Survey and Manage Program
findings

® Genetic information on organisms in the
PNW region

® Summaries of across-scale tools for biodiver-
sity enhancement (snag retention, leave
trees, buffers, using fungus to create dead
trees, instream wood, variable density thin-
ning, watershed designs, landscape trade-
offs) (see Carey 2006a, 2006b)

Information on the Effects of Disturbance on Bio-
diversity.—In the interest of exploring the pos-
sibilities of using active management as a tool
to reach biodiversity goals, participants re-
quested the following information:

® Effects of thinning on species groups or
landscape conditions

® Impacts of prescribed fire and fire suppres-
sion on wildfire

® Impacts of salvage logging

® Impacts of recreation

® How different disturbances affect an area’s
susceptibility to invasive species (see Delach
2006)

‘® Ecological consequences of grazing, partic-

ularly in riparian areas

® General trade-offs involved in active man-
agement on disturbance-based ecosystems
(see Carey 2006a)

To address some of these issues, we have be-
gun planning for 2 regional conferences: 1 on
the impact of invasive species on biodiversity,
and 1 on integrating biodiversity into the man-
agement of Northwest forests.

Development of Monitoring Metrics and Assess-
ment Tools.—More specific guidance on moni-
toring, measuring, and assessment is needed.
A review is provided by Beever (2006). While
we recognized the enormity of this task and
lack the resources to tackle the formulation of
an entire monitoring module, there are areas
where we feel significant progress could be
made. The Initiative would likely take on a fa-
cilitative role in this respect and could create
opportunities for collaboration with various
agencies to explore these issues, such as host-
ing client workshops or overseeing cooperative
efforts. Another starting point could be defin-
ing uniform standards for data collection of
specific variables so data from all sources could
be smoothly integrated.
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Quantification of Social and Economic Values.—
Social and economic concerns are intertwined
with biodiversity managemerit. Participants
asked for assistance quantifying some of these
values. Private landowners asked for informa-
tion about existing incentive programs that
would provide resources for biodiversity man-
agement. Some sectors requested a credit sys-
tem that would recognize the contributions of
different ownerships to an overall management
strategy. A common understanding is needed
of areas that provide important elements of bio-
diversity, such as riparian areas or habitat of
listed species. Regarding all the product re-
quests having to do with social and economic
concerns, participants made clear the need to
continually remind audiences of the benefits of
biodiversity to society and to avoid a narrow or
adversarial focus.

Our approach to these requests will involve
creating a small workgroup to explore in more
detail the information and products needs of
small woodlot owners. Possible products may
include workshops and short synthesis publi-
cations. In addition, we have planned a synthe-
sis on the types and availability of traditional
knowledge relating to biodiversity manage-
ment in the Pacific Northwest.

DiISCUSSION

Biodiversity is linked to concerns over eco-
logical stability, social and economic values,
and genetic resources and has become associ-
ated with politically controversial matters in
the Pacific Northwest, such as endangered spe-
cies in old-growth forests. In some cases, bio-
diversity has become a divisive factor in decid-
ing how to manage ecosystems for inultiple
values (Norton 1998). The many challenges in-
herent in managing for biodiversity extend
across agency jurisdictions, land ownerships,
and legal authority, and they involve a complex
array of species composition, biological pro-
cesses, and contingent interactions. Because of
its considerable scope, it acts as an ““umbrella’”’
issue that impacts many different groups,
which is why this Initiative took care to enlist
the input of a wide variety of people and or-
ganizations. One thing remains constant across
this range of practitioners: dealing with these
issues requires thorough and reliable informa-
tion based on current scientific findings and
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writings. That’s where our Biodiversity Initia-
tive has the potential to achieve results.

We seek to extract additional meaning from
existing scientific, social, and economic data by
combining information from a variety of sourc-
es and then delivering this ‘“focused” infor-
mation to biodiversity stakeholders. The con-
nection between the generation of information
and its use by those “‘on the ground”” would not
be possible without effective communication,
in part because results mean different things in
different disciplines (Star and Griesemer 1999).
For example, if someone publishes a paper
about herbivory on a post-fire landscape, it will
be read against various perspectives and back-
grounds and interpreted accordingly in light of
botany, soil erosion, post-fire management, for-
est regeneration, policy implications, or ungu-
late species distribution. This requires re-
searchers (or anyone disseminating informa-
tion) to translate these meanings across a range
of audiences. We face the task of aligning prod-
ucts with diverse client needs by working to
understand anticipated applications for our
outputs and by directly asking clients early in
the process what types of information products
they prefer. In our scoping phase for the Bio-
diversity Initiative, many information gaps
were revealed and identified as roadblocks to
management. Since the workshops ended, we
have met with a science advisory group and a
representative group of clients to begin honing
the possibilities for products based on what
would be most appropriate for various audi-
ences. Information requests could be fulfilled
using a combination of succinct 2-page fact
sheets, longer in-depth syntheses, web prod-
ucts, workshops and field trips, or even region-
al or national conferences.

Although 1 of the main goals of this initiative
is to cater to the individual needs of diverse -
groups of people, the initiative also recognizes
the need for cooperation to reduce duplication
of effort, to facilitate the sharing of information,
and to tackle larger issues than what small
groups working in isolation could do. The di-
versity of viewpoints of participants from dif-
ferent social worlds reflects a fascinating phe-
nomenon: the functioning of a mixture of val-
ues with a shared need for information, with
only partly overlapping definitions. The way in
which a diversity of viewpoints coexists with
cooperation has immediate consequences for
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managing information (Star and Griesemer
1999). This has been 1 of the central lessons we
have learned in the Initiative’s scoping process.

The Initiative hopes to deliver information in
such a way as to address these issues of com-
plexity and coordination. One way we attend to
them is by paying particular attention to col-
laboration. Effective collaboration requires
credibility and good instincts for balancing the
tensions of competing sets of concerns in multi-
scaled approaches. We will regularly check
back with clients to make sure we are on a
suitable trajectory, which will provide us with
an adaptive feedback loop. The challenges
brought up by our workshop participants are
not likely to be resolved in the near future, so
1 test of the durability of our collaborations will
be whether we can create partnerships with a
lifespan beyond the 2-y time frame of this Ini-
tiative. Bearing that in mind, the Biodiversity
Initiative proposes to use information and col-
laboration as a bridge to begin standardizing
interfaces between different disciplines in an
attempt to make progress toward integrative
science and successful biodiversity manage-
ment.
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