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Studying Stability Under the Sea

An ecosystem arises from the effects of many different levels of organization. There
are the species, their populations, the communities they live in, and the network of
these communities over the entire region. But scientists are still exploring how the
dynamics at different levels combine to determine the properties of the ecosystem
as a whole.

Now a team let by UC Santa Barbara researchers has published a study detailing the
factors at play in the understory of giant kelp forests in the Santa Barbara Channel.
The results appear in the journal Ecology.

“We wanted to understand which factors were most important in stabilizing the
regional biomass of the macroalgae that thrive beneath the canopy of giant kelp,”
said lead author Thomas Lamy, a postdoctoral scholar at UC Santa Barbara’s Marine
Science Institute (MSI). A stable community might see changes in its composition
over time, but the overall mass of the plants and animals will remain relatively
constant.

Scientists associate stability with two general characteristics: the diversity of
different species and the number of patches in the region. If a region has many
species, at least some will do well under a given set of conditions. Having a large
number of independent communities can also promote stability. In this case, the
health of each patch rises and falls independently, so they tend to average out,
increasing the overall stability of the ecosystem.
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Comparing an ecosystem to an investment portfolio, the stability provided by
biodiversity would be like have a very diverse portfolio of companies. The spatial
stability would be like investing over a large geographic region. Both aspects
stabilize the system in different ways and to different extents.

Lamy and his colleagues were surprised to find a great deal of synchrony between
the health of different patches of reef.

“I didn’t expect the spatial effects to be almost completely swamped out by the
species effects,” said Bob Miller, a research biologist with MSI and one of the papers’
coauthors. “Essentially, you’re getting more stability from having more species than
you are from having more patches of reef where those species live.”

One possible explanation for this uniformity is that water tends to even out
temperature differences, making variation negligible across a large area, in contrast
with more variable conditions across terrestrial landscapes.

“Kelp forests along the California coast are made up of not only giant kelp, but of
many other seaweed species that live beneath giant kelp,” said David Garrison, a
program director in the National Science Foundation’s Division of Ocean Sciences,
which funds the site where the research took place. “Kelp forests remain relatively
stable because of the diversity and growth of these understory species. Understory
biomass may be very important for the fish and invertebrates that live in kelp beds.”
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A vibrant community thrives in the understory of the giant kelp forests in the Santa
Barbara Channel.
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This was one of the first studies to analyze the combined effects of different
population levels on stability. “None of this was really done before,” Lamy said.
“People would usually study two levels but never integrate all these levels together.”

But this perspective is crucial to develop an understanding of the ecosystem as a
whole. “Natural ecosystems are like Russian dolls,” said Lamy. Stability at the
regional scale is like the largest one: It’s what you see at first. But inside you can
find the influence of individual species, multi-species communities, and meta-
communities spanning the entire region.

The scope of the study was the result of two multi-year projects: the Santa Barbara
Coastal Long Term Ecological Research project (LTER) and the Santa Barbara
Channel Marine Biodiversity Observation Network (MBON). The Santa Barbara
Coastal LTER is part of a nationwide network of similar, long term projects on a
variety of ecosystems supported by the National Science Foundation. The Santa
Barbara site focuses on studying the links between kelp forests, terrestrial and
oceanic habitats. UC Santa Barbara’s Marine Science Institute has managed the
project for nearly two decades.

The Santa Barbara Channel MBON is aimed at integrating current biodiversity data
and exploring new, more effective ways to monitor biodiversity. It was a prototype
project funded by NASA, the Bureau of Ocean Energy Management and NOAA and
was designed to expand into a larger network. The MBON is in its fifth and final year,
and the scientists involved are seeking funding to continue the project into the
future.

“Studying these relationships is complicated, and you need a lot of data to do it,”
said Miller. “We’re perfectly positioned here with the LTER to do studies like this —
looking both at a fairly wide area and multiple species over time — all of which you
have to do to understand stability.”

“The LTER network is critical in providing long term data and experiments that
inform us about trends in marine ecosystems and how biodiversity can affect
communities over time,” Miller added, “especially if you have extinctions and losses
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taking place due to climate variability and other factors. The MBON has the potential
to take this a giant step further to observe marine biodiversity across a much
broader area, such as the entire west coast, using new technology. We’re lucky here
in Santa Barbara to have the LTER, but we need much more long-term biological
data over huge areas if we want to really understand how our coastal oceans work
and what their status is.”

More research stories from the Santa Barbara Channel can be found in The Current's
featured compilation, Channel for Discovery.
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collaboration that is responsive to the needs of our multicultural and global society.
All of this takes place within a living and learning environment like no other, as we
draw inspiration from the beauty and resources of our extraordinary location at the
edge of the Pacific Ocean.

https://www.news.ucsb.edu/featured/channel-discovery

