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SCIENCE ESSAY

A synthesis of scientific studies of a California lake darifies the options in the
conflict between ecological conservation and metropolitan water needs.

Mono Lake, a strangely beautiful salt lake in the
high desert of east central California, is an important
regource for more than one million birds and for the
more than six million people of metropolitan Los
Angeles. But whether the two groups can continue to
share this resource has become a major environmental
issue.

The birds have used the lake as a breeding area and
source of food for thousands of years. The city of Los
Angeles began to divert fresh water from the streams
that flow inte the lake in 1941; these diversions

| currently provide 17 percent of the city's water

supply, enough to serve 500,000 people. Largely as a
result of these diversions, the surface elevation of the
lake has dropped, its volume and surface area have
decreased, and the salinity of the lake has doubled.

Mono Lake became the center of controversy in the
1970s. It supports the second-largest breeding colony
of California gulls in the world, and the lowering lake
level caused several islands used as breeding sites to
become bridged to the mainland. Coyotes crossed the
bridges, preying on gull chicks and disrupting breed-
ing. With further reductions in lake levels, additional
breeding islands became exposed to these predators,
and reproductive success plummeted. Even after the
lake level rose during wet years and made these sites
islands again, the gulls seemed reluctant to reoccupy
them for several years,

The controversy involves more than gulls, however.
The lake's unusual chemistry supports a huge annual
production of brine flies and brine shrimp, providing
food for other water birds that stop at the lake to molt
and feed during migration. Many fear that, as lake
salinity increases, salt levels will exceed the tolerance
of the shrimp and flies, destroying the food base of the
birds.

Air quality is also affected. When the lake recedes,
large expanses of lake bottom are exposed. High
winds sweeping across these playas pick up dust and
carry it over considerable distances. Substances such
as arsenic in these dust clouds may exceed air-quality

Left: Mono Lake reposes in splendid grandeur on the eastern
slopes of the Sierra Nevada Mountains. Studies of the lake
hope to balance the need for a healthy natural world and the
need for adequate supplies of fresh water.
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standards several fold.

How important are these concerns? Like so many
other environmental issues, the answer for Mono Lake
has not been clear. In the last year, however, the
situation has changed. Two studies have produced
unusually clear answers: one conducted by the Na-
tional Academy of Sciences with funds from the
U. 8. Forest Service, the other carried out by the
University of California, Santa Barbara, under a
special bill passed by the California legislature.

The answers provided by these studies are impor-
tant to conservationists, to the citizens of Los Angeles,
and to the birds of Mono Lake. But the process that
led to these answers is of broader interest, providing
insight into how scientific information about an uncer-
tain world can be brought to bear on an environmental
issue.

THE APPLICATION OF SCIENCE TO ENVIRONMENTAL ISSUES

That human activities can have subtle but serious
detrimental environmental effects dawned on the
consciousness of the general public and politicians
during the 1960s. Rachel Carson's book Silent Spring
catalyzed this awareness of a multifaceted environ-
mental crisis, but alarms sounded from other sources
as well. As is often the case, the public and politicians
turned to science for solutions. Although progress was
made in solving some environmental problems, the
expectation that science would provide a quick fix for
all of our environmental concerns generally failed to
materialize. Why?

The answer is twofold. First, ecosystems—the com-
binations of organisms, their physical environments, |
and the interactions among them—are extremely |
complex and variable. Most natural ecosystems con- |
tain hundreds or thousands of species that respond to
different combinations of environmental conditions
and interact with one another in various ways, pro-
ducing a fine web of interdependencies. Moreover, the
form of this web varies in time and from one place to
another. This complexity makes absolute prediction of
the consequences of environmental disruptions dif-
ficult. As a result, scientific advice is often guarded
and hedged with uncertainties.
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Mono Lake is the site of the world's second largest breeding
colony of California gulls, which nest primarily onits islands.

in 1979, allowing coyotes to prey on gull chicks. Gulls seemed
reluctant to return even after wet seascns in 1982 and 1983
raised the water level, making Negit an island once again.

| Large numbers of water hirds stop at the lake to molt and feed
on the abundant brine shrimp and brine flies during the birds’
migration. Above: Wilson's phalaropes. Below: The eared
grebe.
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One of the two major islands, Negit Island, became a peninsula

develop management policies for the Mono Lake
ecosystem was not readily available, and conflicting
arguments between conservationists and water users
escalated.

Partly in response to lobbying by conservation
groups, in 1984 the California legislature passed a
special bill authorizing a scientific study of the effects
of declining lake levels on the lake ecosystem. Even-
tually the University of California at Santa Barbara
was contracted to conduct the work through its
Community and Organization Research Institute, and
a blue-ribbon panel was set up. The authors of this
article were panel members, together with Wallace
Broecker of Columbia University, Lorne Everett of
Kamen Tempo (an engineering firm in Santa Bar-
bara), and Joseph Shapiro of the University of Minne-
sota.

‘We were quickly confronted with the second of the
problems mentioned earlier: How does one draw
together scientific information to make it useful in
ecosystem management? We decided to allocate most
of the funding to support the work of the scientists
involved in studies of the lake—not to continue their
studies, but to analyze, interpret, and present their
results. Panel members then assumed the broader role
of working with the researchers to analyze their data
within a common framework, gathering additional
information from other sources and evaluating and
integrating the material in the larger context of how
changing lake levels might influence the ecosystem.
These activities involved interactions not only with
these scientists but also with conservation groups
such as the Mono Lake Committee, with federal and
state agencies concerned with Mono Lake, and with
the Los Angeles Department of Water and Power.

RESULTS OF THE STUDIES

What came of all this evaluation and synthesis? By
and large, our findings and the coneurrent review by
the National Academy of Sciences agree on major
points. Because the physical, geological, and biological
components of Mono Lake are relatively few and are
rather tightly bound together, the consequences of
further reductions in lake level and volume can be
predicted with unusual certainty.

At current lake levels the suspended material in
blowing dust from the lake basin can be expected to
exceed state airquality standards 11 percent of the
year. Although the area affected is small and includes |
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