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UH Scientists collaborate with Moss Landing Researchers to Reveal Iron as Key 

to Climate Change 
  
MOSS LANDING, California - A remarkable expedition to the waters of Antarctica reveals that 
iron supply to the Southern Ocean may have controlled Earth's climate during past ice ages. A 
multi-institutional group of scientists, led by Dr. Kenneth Coale of Moss Landing Marine 
Laboratories (MLML) and Dr. Ken Johnson of the Monterey Bay Aquarium Research Institute 
(MBARI), fertilized two key areas of the Southern Ocean with trace amounts of iron. Their goal 
was to observe the growth and fate of microscopic marine plants (phytoplankton) under iron-
enriched conditions, which are thought to have occurred in the Southern Ocean during past ice 
ages. They report the results of these important field experiments (known as SOFeX, for Southern 
Ocean Iron Enrichment Experiments) in the April 16, 2004 issue of Science. 
Previous studies have suggested that during the last four ice ages, the Southern Ocean had large 
phytoplankton populations and received large amounts of iron-rich dust, possibly blown out to sea 
from expanding desert areas. In order to simulate such ice-age conditions, the SOFeX scientists 
added iron to surface waters in two square patches, each 15 kilometers on a side, so that 
concentrations of this micronutrient reached about 50 parts per trillion. This concentration, though 
low by terrestrial standards, represented a 100-fold increase over ambient conditions, and triggered 
massive phytoplankton blooms at both locations. These blooms covered thousands of square 
kilometers, and were visible in satellite images of the area. 

 “By measuring concentration changes in photosynthetic pigments during SOFeX we were able 
determine the amount and kinds of phytoplankton that responded to iron fertilization”, says Dr. 
Bob Bidigare, a professor in the School of Ocean and Earth Science and Technology at the 
University of Hawaii.  

Each of these blooms consumed over 30,000 tons of carbon dioxide, an important greenhouse gas. 
Of particular interest to the scientists was whether this carbon dioxide would be returned to the 
atmosphere or would sink into deep waters as the phytoplankton died or were consumed by grazers. 
Observations by Dr. Ken Buesseler of Woods Hole Oceanographic Institution and Dr. Jim Bishop 
of Lawrence Berkeley National Laboratories (reported separately in the same issue of Science) 
indicate that much of the carbon sank to hundreds of meters below the surface. When extrapolated 
over large portions of the Southern Ocean, this finding suggests that iron fertilization could cause 
billions of tons of carbon to be removed from the atmosphere each year. Removal of this much 
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carbon dioxide from the atmosphere could have helped cool the Earth during ice ages. Similarly, it 
has been suggested that humans might be able to slow global warming by removing carbon dioxide 
from the atmosphere through a massive ocean fertilization program.  

Unlike previous iron fertilization experiments, SOFeX focused on the two different parts of the 
Southern Ocean to determine if the iron-induced blooms would be influenced by variations in 
silicic acid concentrations. Silicic acid is essential to the growth of diatoms, a common type of 
phytoplankton. The southern part of the Southern Ocean typically has an abundance of silicic acid 
but the northern part often has very low levels. The results of this experiment indicate that even 
where silicic acid levels are low, iron fertilization can result in blooms of phytoplankton such as 
dinoflagellates and prymneseophytes, which do not require silicon for growth yet still consume vast 
amounts of carbon dioxide. This finding has doubled the area of the Southern Ocean that scientists 
believe could be important for carbon cycling.  

The SOFeX experiment was carried out during January and February of 2002, after a decade of 
planning and preparation, and was funded by the US National Science Foundation and the US 
Department of Energy. It involved two US research vessels from Scripps Institution of 
Oceanography and one US Coast Guard research ice-breaker, as well as about 100 scientists from 
at least eighteen different research institutions. This important experiment is covered in three 
research articles in the April 16 issue of Science, and is featured on the magazine’s cover. 
 
Research article citation: 
Kenneth H. Coale, et al. Southern ocean iron enrichment experiment: carbon cycling in high-and low-Si 
waters. Science. Vol. 304 #5669 (April 16, 2004). http://www.sciencemag.org/content/current/
 
Hawaii Media contact:  
Tara Hicks, Outreach Specialist, School of Ocean and Earth Science and Technology, University of Hawaii 
(808) 956-3151, hickst@hawaii.edu
 
Media contacts: 
Dr. Kenneth Coale, Moss Landing Marine Laboratories (831) 771-4406; coale@mlml.calstate.edu 
 
Kim Fulton-Bennett, Communications Associate, Monterey Bay Aquarium Research Institute, (831) 775-
1835 kfb@mbari.org
 
Images and Video available at  
http://www.mlml.calstate.edu/news/newsdetail.php?id=34
 
SOFEX Cruise log and background information is available at: 
http://www.mbari.org/expeditions/SOFeX2002/
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