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Management Challenges

- Many responses and potential stressors of concern
- Different data sets provide different types of information
- Many alternative theories

- Many approaches to examining different responses
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Alternative approaches:
mechanistic experiments to reveal processes
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source: California Academy of Sciences



Alternative approaches:
statistical relationships show associations
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Alternative approaches:
modeling to examine hypotheses and assumptions

Postulated
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Change-points:

abrupt or unusual changes in absolute
abundances (step changes) or rates of
change in abundances (trend changes)




Change-points:

abrupt or unusual changes in absolute
abundances (step changes) or rates of
change in abundances (trend changes)
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log catch per trawl
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log catch per trawl
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Application of Science

"No, a thousand times no; there does not
exist a category of science to which one
can give the name applied science. There
are science and the applications of
science, bound together as the fruit to the
tree which bears it."

Louis Pasteur, 1871
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Results Chalin

- lllustrates assumptions of how actions will lead to results

- How will strategies influence threats and opportunities
affecting conservation targets?

? Influence on ?
Strategy  — indirect threat
Oor opportunity

?
Influence on ' Impact on
direct threat Target

- Link strategy, expected outcomes, desired impact using

If . . . then” format






Refine Theory of Change

- Formally state assumptions about how
strategies will achieve desired outcomes

Public
education
about fire

- Make assumptions explicit to assess validity

Public Fewer shrNuak;tévzn d Cheatgrass
education — accidental — —> does not

. ) rasses :
about fire fires g_ : colonize
maintained
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Adaptive Management Process

Build conceptual model:

targets, drivers, assumptions \

Specify quantitative
measures of success

Iterate conceptual (direct or indirect)
models, results chains,
action plans
X Build results chain
Evaluate success, update /
parameter estimates, compare Build quantitative
predictions among models model linking action
T and outcome

Monitor results /

and drivers D — Take action



Is Adaptive Management Realistic?

We are not managing
adaptively now--maybe
we can in the future

Not simply trial and error

Develop models based on
mechanisms and life
history

Test hypotheses about
alternative management
actions

Apply to multiple species
and ecosystems



Potential Monitoring Refinements

- Measure both static quantities and rates
Chlorophyll-a & primary production
Zooplankton abundance & reproductive rates

Fish abundance & growth rates and measures
of condition

- Measure a few new quantities (e.g.,
ciliates that are zooplankton food)

- Focus more what and why before how



Nuts and Bolts

- Avoid tracking a
laundry list of
variables: adding or
deleting must be
justified

« Incorporate gear
efficiencies into
statistical models that
account for process

and observation error



Challenges to Change

« Desire for continuous
record

- Advanced modeling
requires data we are
not collecting

« Who decides, what
are the criteria?

- Logistical challenges

« Who pays?




One strategy doesn’t fit all
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