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extinction are the most extreme examples. Recovering endangered species requires identification of the
causes of decline, and there is almost
inevitably some confounding of natural and human causes. We simply
don’t know enough to untangle the
threads. For example, the dams on the
Snake River, where endangered stocks
of Columbia River chinook salmon
spawn, were completed in the mid1970s, about the same time as the regime shift in the northeast Pacific. Another example, closer to home, is the
decline in coho salmon over the past
decade, during the period following
the regime shift in the 1970s, but accompanied by increasing diversions in
California’s coastal streams and, until
recently, by high harvest rates.
One possible cause of major alterations in the biological productivity in
California’s coastal ocean is climate
change, which could cause dramatic
changes in coastal populations by increasing the frequency or intensity of
ENS0 events, or by increasing upwelling (Bakun 1990).The decline in
zooplankton biomass off Southern
California is an example of long-term
change that may be due to change in
climate.
The advances of the past several decades have brought us closer to the answers we need by sharpening our focus on the time and space scales at
which important processes operate.
Ecologists, oceanographers and meteorologists realize that an important requirement for solving a problem is
choosing the proper temporal and spatial scale at which to approach it. One
example is the recent appreciation of
the fact that large changes in marine
environments are taking place on a
global scale. The apparent synchrony
of various dramatic shifts in population abundance in different parts of
the world, and a realization of the possible atmospheric linkages across
ocean basin scales, are allowing us to
link events that previously seemed
isolated.
This increase in the scope of marine
population questions may encompass
some of the keys to understanding
these shifts in abundance. One advan-

tage of a global perspective is the gain
in analytical power possible through a
comparative approach. Conclusions
are often hampered by the limited
time spans of available population
data. By increasing the number of “experimental replicates” through a comparative approach, we have essentially
increased the amount of available
data. In addition to the shift in focus of
spatial scale, oceanographers have recently realized that biological processes change on longer time scales (50
years or more), most likely in response
to large-scale fundamental changes in
the physical state of the atmosphere
and ocean.
Another shift in the scale of research focus is our increased awareness of the importance of circulation
near promontories and changes in upwelling on weekly time scales in maintaining coastal populations and biological communities. Even though we
are interested in changes in recruitment from year to year, we need to
look within years to describe the
mechanisms responsible for longer
term changes. With regard to spatial
scales, we are interested in population
levels and ecosystem health along the
entire coast, but we may be able to
manage better by taking advantage of
the variability in productivity and circulation on much smaller scales, such
as those shown in figure 3. One growing trend in the management of
coastal ecosystems is the use of protected areas or reserves. The design of
management strategies involving protected areas requires understanding
variability in productivity and larval
dispersal on these scales.
UC and Sea Grant will continue to
contribute to the solution of problems
in the coastal ocean. There is every indication that Sea Grant will continue
to support research on how changing
ocean conditions affect biological resources. Other planned programs include the Coastal Ocean Processes in
the National Science Foundation (NSF)
and the GLOBEC program of NSF and
the National Oceanic and Atmospheric
Administration (NOAA). Both of these
programs are starting up this year,
and will run over the next 5 to 10
years. International linkages are being
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