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Background

iatoms are single-celled,

microscopic algae with

intricately built, often
beautiful, silicon shells. As the sea’s
primary producers, they provide
food directly or indirectly for nearly
all the sea’s fishes and marine
mammals. They are the base of the
marine food chain, and as such their
abundance is a good indicator of the
ocean’s productivity—the more
diatoms, the greater the ocean’s
productivity.

Ocean productivity has profound
implications for marine biodiversity
and for commercial fisheries,
particularly the wet fish fishery in
California: squid, anchovy and
sardine.

Project

Dr. Carina Lange, formerly at
Scripps Institution of Oceanography
and now at the Universidad de
Concepcion in Chile, examined the

Beautiful marine diatoms as seen through a microscope. These tiny creatures have
silica exoskeletons. Photo: Dr. Neil Sullivan, NOAA digital archives

ability to use historic diatom records
as indicators of how marine life
responded to ocean climate shifts in
the past. The diatom records she
analyzed were from a high-quality

Mackerel being loaded onto boat in Peruvian waters. Photo: Teobaldo Dioses

collection of water samples drawn at
the Scripps and Port Hueneme piers
by biologists at Scripps in the 1920s
and 1930s.

For her project, Lange compared
diatom abundance and species
composition to measurements of
sea surface temperature and salinity
collected during the same period.
Diatom counts were also compared
to historic records of the Southern
Oscillation Index—a proxy measure
of the strength of El Nifio and La
Nifia events in the tropical Pacific
Ocean.

Findings

Lange’s research confirms the
coupling between ocean climate and
biological productivity. Her compari-
sons showed a direct correlation
between diatom abundance, water
temperature and the Southern
Oscillation Index, consistent with
contemporary observations. El Nifio
events were associated with higher
water temperatures and low diatom



counts. In other words, ocean Publication

productivity was low during El Nifio Lange, C.B., A.L. Weinheimer, F.M.H.
events. Similarly, diatom abun- Reid, E. Tappa, and R.C. Thunell.
dances were high when cold La 2000. Response of siliceous mi-
Nifia conditions predominated, croplankton from the Santa Barbara
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high at these times. Rep. 41:186-193.
Implications

Lange’s research illustrates that For more information:
high-quality diatom records from Dr. Carina Lange 3
select stations are good indicators of Universidad de Concepcion
climate change on a Pacific-wide gng”gﬂrggf‘éo de Oceanografia
scale. Scientists in many disciplines Concepcién, Chile
are today trying to predict if, how, Tel.: 56-41-203557
and where global climate change Email: clange@udec.cl

will affect the world’s biodiversity.
Lange’s research provides a
baseline for comparing change in
the future.

Biologist Winfred Allen (1873—-1947)
collected one of the longest running records
of diatom abundance in California. He and
his students took water samples weekly,
sometimes daily. While peering through a
microscope, they then went through the
tedious task of counting and speciating these
microscopic organisms. Photo: University of
California archives—for more information
contact Chris Hewes chewes@ucsd.edu
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California Sea Grant is a statewide, multiuniversity program of marine research, education, and outreach activities, administered by
the University of California. Sea Grant-sponsored research contributes to the growing body of knowledge about our coastal and ocean
resources and, consequently, to the solution of many marine-related problems facing our society. Through its Marine Extension Program,
Sea Grant transfers information and technology developed in research efforts to a wide community of interested parties and actual users
of marine information and technology, not only in California but throughout the nation. Sea Grant also supports a broad range of
educational programs so that our coastal and ocean resources can be understood and used judiciously by this and future generations.

The national network of Sea Grant programs is a unique partnership of public and private sectors, combining research, education, and
technology transfer for public service and dedicated to meeting the changing environmental and economic needs in our coastal, ocean, and Great
Lakes regions.
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